
Incidental Take and Protecting Habitat for 
Migratory Birds in the East Kootenay 

Region, British Columbia 
 

DRAFT - March 2009 
 

 
 

Prepared For: 
Tembec – Western Canada Division 

220 Cranbrook St. N 
Cranbrook, BC 

V1C 4J7 
 

Prepared By: 
Ralph Wells1 

Kari Stuart-Smith3 
Nancy Mahony2 
Andrea Norris1 

Krista De Groot2 

 
1Department of Forest Science, University of British Columbia, Vancouver, B.C. 

2Canadian Wildlife Service, Environment Canada, Delta, BC 
3Tembec, Western Canada Division, Cranbrook BC 

 



Incidental Take and Migratory Birds  DRAFT REPORT – DO NOT CITE 

  i

TABLE OF CONTENTS 
Table of Contents............................................................................................................................. i 
Tables.............................................................................................................................................. ii 
Figures............................................................................................................................................. ii 
Acknowledgments........................................................................................................................... 1 
Executive Summary ........................................................................................................................ 2 
Introduction..................................................................................................................................... 3 
Objectives ....................................................................................................................................... 4 
Study Area ...................................................................................................................................... 5 
METHODS ..................................................................................................................................... 6 

Objective 1 – Evaluating Candidate Focal Species.................................................................... 6 
Objective 2 – Development of Habitat Models ........................................................................... 6 
Objective 3 - Strategic Risk Analysis .......................................................................................... 7 
Objective 4 – Tactical Analysis................................................................................................... 8 
Objective 5 – Habitat Targets..................................................................................................... 9 
Objective 6 – Timber Impact Analysis ........................................................................................ 9 
Objective 7 – Monitoring Program............................................................................................. 9 

RESULTS ..................................................................................................................................... 10 
The Species Accounting System ................................................................................................ 17 
Objective 2 –Habitat Models .................................................................................................... 17 
Objectives 3 and 4 – Strategic Risk Analysis and Tactical Analysis ........................................ 19 
Townsend’s Warbler (Dendroica townsendi)........................................................................... 19 

Habitat Evaluation – Current as Compared to a Historic Baseline ..................................... 23 
Wilson’s Warbler (Wilsonia pusilla) ........................................................................................ 24 

Habitat Evaluation – Current Landscape.............................................................................. 24 
Habitat Evaluation – Historic Natural Baseline and Future Trends .................................... 28 

Olive-sided Flycatcher (Contopus cooperi).............................................................................. 29 
Warbling Vireo (Vireo gilvus) .................................................................................................. 33 
Comparison of Species.............................................................................................................. 37 
Objectives 5 and 6 – Habitat Targets and Timber Impact Analysis ......................................... 37 
Objective 7 – Monitoring Plan ................................................................................................. 39 

DISCUSSION............................................................................................................................... 40 
Townsend’s Warbler................................................................................................................. 40 
Wilson’s Warbler ...................................................................................................................... 40 
Olive-sided Flycatcher .............................................................................................................. 41 
Warbling Vireo ......................................................................................................................... 41 

Literature Cited ............................................................................................................................. 42 
Appendix A.  Species Accounts.................................................................................................... 43 
Appendix B. Species Accounting System. ................................................................................... 72 
Appendix C. Monitoring Workplan.............................................................................................. 82 
 



Incidental Take and Migratory Birds  DRAFT REPORT – DO NOT CITE 

  ii

TABLES 
Table 1.  Review of CIJV focal species for coniferous forest, mixed-wood forest and Douglas 
Fir/Ponderosa Pine woodland. ...................................................................................................... 12 
Table 2.  Descriptive habitat models developed for the selected focal species based on local data 
and expert opinion......................................................................................................................... 18 
Table 3.  Distribution of TOWA habitat types across land-use classes in the Cranbrook TSA and 
Invermere TSA.............................................................................................................................. 19 
Table 4.  High Suitability TOWA habitat types under HNRV assumptions, compared to current 
conditions for Cranbrook TSA and Invermere TSA..................................................................... 23 
Table 5.  Distribution of WIWA habitat types across land-use classes in the Cranbrook TSA and 
Invermere TSA.............................................................................................................................. 24 
Table 6.  High Suitability WIWA habitat types under HNRV assumptions, compared to current 
conditions for Cranbrook TSA and Invermere TSA..................................................................... 28 
Table 7.  Distribution of OSFL habitat types across land-use classes in the Cranbrook TSA and 
Invermere TSA.............................................................................................................................. 29 
Table 8.  Distribution of WAVI habitat types across land-use classes in the Cranbrook TSA and 
Invermere TSA.............................................................................................................................. 33 
Table 9.  Comparison of high and very high suitability habitat by risk class for each species. ... 37 
 

FIGURES 
Figure 1. Rocky Mountain Forest District study area, including Invermere and Cranbrook TSA. 5 
Figure 2.  Distribution of TOWA habitat types and land-use classes in the Cranbrook TSA. ..... 20 
Figure 3.  Distribution of TOWA habitat types and land-use classes in the Invermere TSA....... 20 
Figure 4.  TOWA habitat in the Cranbrook TSA.......................................................................... 21 
Figure 5.  TOWA habitat in the Invermere TSA. ......................................................................... 22 
Figure 6  High Suitability TOWA habitat types under HNRV assumptions, compared to current 
conditions for Cranbrook TSA and Invermere TSA..................................................................... 23 
Figure 7.  Distribution of WIWA habitat types and land-use classesin the Cranbrook TSA. ...... 25 
Figure 8.  Distribution of WIWA habitat types and land-use classes in the Invermere TSA....... 25 
Figure 9.  WIWA habitat in the Cranbrook TSA.......................................................................... 26 
Figure 10.  WIWA habitat in the Invermere TSA. ....................................................................... 27 
Figure 11.  High Suitability WIWA habitat types under HNRV assumptions, compared to current 
conditions for Cranbrook TSA and Invermere TSA..................................................................... 28 
Figure 12.  Distribution of OSFL habitat types and land-use classes in the Cranbrook TSA. ..... 30 
Figure 13.  Distribution of OSFL habitat types and land-use classes in the Invermere TSA....... 30 
Figure 14.  OSFL habitat in the Cranbrook TSA.......................................................................... 31 
Figure 15.  OSFL habitat in the Invermere TSA. ......................................................................... 32 
Figure 16.  Distribution of WAVI habitat types and land-use classes in the Cranbrook TSA. .... 34 
Figure 17.  Distribution of WAVI habitat types and land-use classes in the Invermere TSA...... 34 
Figure 18.  WAVI habitat in the Cranbrook TSA......................................................................... 35 
Figure 19.  WAVI habitat in the Invermere TSA. ........................................................................ 36 
 
 



Incidental Take and Migratory Birds  DRAFT REPORT – DO NOT CITE 

  1

ACKNOWLEDGMENTS 
We’re grateful for MoFR Forest Investment Account funding provided by Tembec to support 
this project.  Marcie Belcher provided administrative support. Pierre Vernier completed Chi-
squared analyses used to support the development of habitat models we present, and to facilitate 
the development of the Species Accounting System table.  Dr. Fred Bunnell prepared the Species 
Accounting System table which Wayne Campbell kindly reviewed.  Dr. Lisa Mahon prepared 
the field monitoring plan.  
 



Incidental Take and Migratory Birds  DRAFT REPORT – DO NOT CITE 

  2

EXECUTIVE SUMMARY 
This project was undertaken in partnership with the Canadian Wildlife Service to address 
‘incidental take’ of nests, under the Migratory Birds Convention Act (MBCA).  The objectives of 
the project were to develop and evaluate an approach to identify and protect habitat for migratory 
bird species identified under the federal Migratory Birds Convention Act (MBCA). 
 
Our approach centered on developing landscape level, coarse filter habitat models for select 
species, including an evaluation of the amount of current habitat with respect to spatial 
distribution and risk based on landuse allocation to forestery, a comparison of current habitat to 
habitat estimated to have been available under historic disturbance regimes, and to habitat 
projected to be available 250 years in the future under current forest management practices.  
 
To select candidates for habitat modelling, we undertook a review of focal species on the 
Canadian Intermountain Joint Venture (CIJV) lists for forested habitat in the East Kootenay 
region of south-eastern British Columbia.  Based on this review, the project team identified four 
species for habitat evaluation this year (Townsend’s Warbler, Wilson’s Warbler, Olive-sided 
Flycatcher and Warbling Vireo).  Two additional species were modelled last year (Brown 
Creeper and Red-naped Sapsucker) in a pilot project.  For each species, detailed literature 
reviews were conducted and existing data from the study area analyzed and reviewed. This 
information was used to develop expert-opinion habitat models.   
 
The abitat models were then applied to the current landscape within the study area and evaluated 
for total area, spatial distribution and proportion of land allocated to forestry activities.  The 
habitat models for two species (Townsend’s Warbler and Wilson’s Warbler) were applied to 
projections of historic landscapes, to determine the amount of habitat available for them under 
historic disturbance regime conditions.  Our goal was to also apply these models to projections of 
future habitat, based on current forest management practices.  However, these data were not 
available at the time this report was written, so the intent is to produce a final report when these 
data become available in mid-2009. 
 
Preliminary results suggest that there is currently a substantial amount of suitable habitat for 
Townsend’s Warbler and Wilson’s Warbler in the study area.  Olive-sided flycatcher and 
Warbling Vireo have less suitable habitat available due to more specialized habitat requirements.  
Current habitat for Townsend’s Warbler is roughly double that estimated to have existed 
historically, while the opposite was true for Wilson’s Warbler (current habitat roughly half 
historic).  Estimates of historic habitat for Olive-sided Flycatcher and Warbling could not be 
made due to limitations in the historic habitat model with respect to habitat requirements of these 
species.  
 
A field-based monitoring framework to verify and improve the current habitat models was 
developed and we intend for this to be used to implement a field monitoring program for the 
coming year, pending available funding.  
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INTRODUCTION  
This project builds on a successful pilot project conducted in 2007/08 to address ‘incidental take’ 
of bird nests under the Migratory Birds Convention Act (MBCA; Wells et al. 2008).  The overall 
intent is to develop, conduct, and evaluate an approach to identify and conserve habitat for 
migratory bird species, through linkage with the Northern Rockies portion of the Canadian 
Mountain Joint Venture (CIJV).   
 
Currently, many industrial activities conducted during the breeding season inadvertently result in 
the destruction of migratory bird nests and eggs, in violation of the Migratory Bird Regulations 
(section 6a) of the Migratory Birds Convention Act.  There is currently no legal mechanism to 
permit this activity.  Environment Canada is working to develop a new regulatory framework 
that would allow for limited amounts of incidental take in exchange for measures that promote 
healthy bird populations. This could result in a mitigative framework whereby forest managers 
implement Bird Conservation Region (BCR) plans developed under the North American Bird 
Conservation Initiative.   
 
The North American Bird Conservation Initiative uses Bird Conservation Regions (BCRs) as 
planning units. The Canadian Intermountain Joint Venture (CIJV) is a regional implementation 
body of the North American Bird Conservation Initiative that includes two BCRs under its 
mandate: the Northern Rockies BCR; and the Great Basin BCR.  Tembec’s operating area lies 
within the Northern Rockies BCR. The CIJV partnership includes representatives from the 
federal and provincial governments, First Nations, the environmental community, academia, and 
industry. The CIJV developed a high-level strategic plan for the Northern Rockies and Great 
Basin BCRs entitled The CIJV Biological Foundation and Prospectus (CIJV 2003). This plan 
includes a list of priority bird species for conservation within the region, formulated using 
methodology and criteria developed and used North America-wide by Partners in Flight 
(reviewed by the American Ornithologist’s Union), and vetted by a team of local experts on the 
CIJV Technical Committee.   
 
As a first step in working to conserve a large list of priority species, the CIJV chose suites of 
focal species (subsets of the priority lists) for each general habitat type.  These focal species were 
defined as species most sensitive to changes in habitats, ecological processes (e.g., fire, brood 
parasitism), or having the most stringent requirement for specific habitat attributes (e.g., patch 
size, snags, large diameter trees; Lambeck 1997).  Twelve focal species were chosen to represent 
various elements within coniferous forests, two for mixed-wood forest and four for ponderosa 
pine/Douglas-fir woodland. 

 
A critical step in the implementation of BCR plans is to develop or use appropriate tools that 
provide decision support for conservation activity and management of birds at the landscape- and 
BCR-level.  In order to be successful and relevant, these tools must be spatially-explicit and be 
able to balance competing demands and values.  
 
In 2007/08, Tembec and the Canadian Wildlife Service conducted a pilot habitat modelling 
project in the Invermere TSA (Wells et al. 2008).  Five focal species were selected from the 
CIJV list, and literature reviews on their habitat associations completed for each of them. Of the 
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five, two were selected for habitat modeling (Brown Creeper and Red-naped Sapsucker), and 
habitat supply models were developed for them.  The amount of current habitat for each of these 
species was determined, and compared to the amount of habitat available historically, as 
estimated by a historic disturbance model (Davis 2006), and the amount of habitat available 250 
years in the future, as estimated through recent timber supply analysis.   
 
The distribution of current habitat in the Timber Harvesting Land Base (THLB) versus the Non-
Harvestable Land Base (NHLB) was examined to evaluate a component of risk to the species 
(under the assumption that the greater the amount of habitat in the non-harvesting landbase, the 
less the risk to the species).   
 
Overall this pilot project was considered a success, and the project partners continued the project 
this year in order to: 1) model habitat for more focal species, 2) use existing data to inform these 
models, and 3) design a field monitoring program to evaluate specific predictions from the 
models. 
 

OBJECTIVES  
This project has seven specific objectives: 
1. Evaluate all species on the CIJV focal species lists for coniferous forest, mixed-wood 

forest, and Douglas-fir/Ponderosa Pine forest and select a sub-set of these for habitat 
modelling. 

2. Develop coarse scale habitat models for species selected in step 1 above, using both 
expert opinion and an analysis of existing data. 

3. Apply these habitat models to existing spatial model output consisting of projections of 
forest age and composition under current timber harvest practices and under historic 
disturbance regimes, to provide a strategic assessment of current and future habitat and 
determine a component of risk for these species. 

4. Apply these habitat models to existing forest cover and other existing spatial data to 
evaluate current habitat with more detailed ‘tactical’ level data. 

5. Develop area-based habitat targets for these focal species within the study area.  This 
objective is dependent on the outcome of objectives 2 and 3 demonstrating a potential 
need for additional habitat.  

6. Evaluate economic implications by assessing timber harvesting landbase and timber 
merchantability requirements of scenarios developed to meet habitat targets (objective 5).   

7. Provide direction for a field-monitoring program to evaluate model predictions and test 
model assumptions for a selection of focal species. The intent is to conduct this 
monitoring program beginning in 2009 or 2010. 
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STUDY AREA  
The study area for this project is the Rocky Mountain Forest District (RMFD), which includes 
the Invermere Timber Supply Area (TSA), a 1.2 million hectare management unit in the northern 
portion of the study area, and the Cranbrook TSA, a 1.5 million hectare management unit in the 
southern portion of the study area. (Figure 1). The study area includes substantial area of crown 
land allocated to forest tenures (including Tembec, Canfor, Galloway and BCTS), provincial 
parks (including large portions of Elk Lakes, Mount Assinaboine, Top of the World, Gilnockie, 
Bugaboo and the Purcell Wilderness Conservancy) and much of Kootenay National Park, and 
has a significant private land component. On some of these private lands, large investments have 
been made for conservation purposes.  
 

 
 
Figure 1. Rocky Mountain Forest District study area, including the Invermere and Cranbrook TSAs. 
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METHODS  
Objective 1 – Evaluating Candidate Focal Species 
Each of the focal species for coniferous forest, mixed-wood forest and Douglas Fir/Ponderosa 
Pine woodland listed in the Northern Rockies BCR (CIJV 2005) was evaluated for suitability for 
habitat supply modelling.  Evaluation criteria included occurrence and relative abundance in the 
study area, available data in the study area, and the relative effect of logging on each species’ 
habitat, given their habitat requirements and the distribution of this habitat in the operable timber 
harvesting land base (THLB).   
 
To supplement this review, and provide the basis for a comprehensive monitoring program, team 
members Dr. Fred Bunnell and Wayne Campbell reviewed all bird species occurring within the 
study area to assess their response to forest practices and their accessibility for monitoring based 
on the approach described in Bunnell and Vernier (2007).  In this approach, species are assigned 
to six monitoring groups: 
 
Group 1 – generalists, species that inhabit many habitat types or respond positively to forest 
practices; 
Group 2 – species that can be statistically assigned to broad forest types (e.g. older conifer 
stands); 
Group 3 – species with strong dependencies to specific elements (e.g. snags or shrubs); 
Group 4 – species restricted to specialized and highly localized habitats;  
Group 5 – species for which patch size and connectivity are important (patches > 2 ha); and  
Group 6 – species known or expected to occur in the area, but that are not dependent upon 
forested environments. This group is included for completeness. 

 
Developing credible assignments of species to these groups has the compelling advantages of 
including all forest-dwelling bird species and associating species to the least costly form of 
monitoring (see Bunnell and Vernier 2007 for a more expansive treatment). 
 

Objective 2 – Development of Habitat Models 
To provide a scientific basis for the habitat models, two approaches were taken. First, CWS team 
members completed detailed literature reviews for each of the species selected for habitat 
modelling. This review included all relevant literature on the species in question available for the 
study area, as well as relevant literature from other areas.  
 
Second, team member Pierre Vernier used data from three years of road-side point counts 
conducted by Canfor in their operating area in the Invermere TSA to evaluate species 
associations within broad forest-type classes.  Point count data were classified based on chi-
squared associations as follows:  
 
Species occurrences were tabulated by BEC- or VRI-based habitat classes using all available 
orthophoto-based detections for 2006-08. These comprised the observed detections. Expected 
detections were calculated as the number of detections that would be expected within each 
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habitat class based on its proportional area within the study area (sum of 200m buffers around 
bird point count stations). For each species, a standardized selection index was calculated that 
represented the ratio of expected to observed use of each habitat class. This quantity indicates the 
extent to which species’ occurrences within different habitat types are proportional to their 
availability (null hypothesis: birds are selecting habitat in proportion to their availability).  
 
A Chi-squared test was used to determine whether selection across all habitat types was 
proportional to availability. 95% confidence intervals were calculated around the index to 
estimate whether each habitat class was selected for or against.  A habitat class was estimated to 
be selected for (“preferred”) if the lower limit of the confidence interval was greater than the 
proportion of stations that were used; conversely, a habitat class was estimated to be selected 
against (“avoided”) if the upper limit of the confidence interval was less than the proportion of 
stations that were used. Individual classes were not tested if the observed number of used stations 
was less than five (i.e., if an individual species was detected less than five times within a class).   
 
Team members then used these results combined with the literature reviews to develop expert-
opinion, coarse-filter habitat models for each selected focal bird species that defined habitat for 
that species.  These models were intended to be preliminary and subject to testing and refinement 
in future years, based on actual data and analysis specific to the study area. Due to the lack of 
bird data and detailed habitat analysis in the study area, it was simply not possible to construct 
rigorous statistical habitat models based on actual bird count and vegetation data at this time.   
 
The following variables were considered for inclusion in the models:  

• Biogeoclimatic Ecosystem Classification (BEC) Zone  
• Age class  
• Elevation restrictions 
• Range restrictions 
• Stand type (tree species composition) 
• Structural elements (i.e., veteran trees) 
• Soil moisture level (site series) 

 
Structural stage (as defined by Davis 2006 and modified from the Columbia Basin Project) was 
not explicitly considered in the bird-habitat model development this year, because of difficulties 
in translating the structural classes to visual pictures of what these stands looked like on the 
ground and provided in terms of bird habitat.  In order for these classes to be more useful, a 
pictoral key needs to be developed, ideally with both stand diagrams and field photos for each 
class, and a detailed description about the type of habitat each provides. 
 

Objective 3 - Strategic Risk Analysis 
In this phase, risk to the selected focal species was determined on the basis of the departure of 
the amount of available habitat expected under natural disturbance regimes as compared to that 
expected under current management (Landres et al 1999).  Age class and basic stand-type data 
under historic disturbance regimes were provided by Davis (2009).  The Davis (2009) report 
used estimates of historic fire return intervals and severity in the East Kootenay region, as 
provided by fire experts based on regional data and ‘best guesses’, to model age classes and 
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structural stages pre-industrial contact (pre-1850) and compare them to current conditions.  The 
Davis report will also provide estimates of age classes and structural stages 250 years into the 
future based on current timber harvest practices, but this data was unavailable at the time this 
project was completed and so could not be included here.  The intent is to finalize this draft 
report and include these data when it is available, expected in May 2009. 
 
Comparisons of current to historic habitat were generated for TOWA and WIWA, because the 
habitat capability and suitability models for these two species were general enough to translate 
into the age class and broad stand type data available from Davis (2009).  WAVI was not 
amenable to strategic modeling because of its dependence on hardwoods in the habitat model.  
Sub-species are not available in the strategic models used by Davis (2009), and stand types are 
not modeled dynamically so future hardwood trends could not be evaluated in any case.  OSFL 
was not amenable to strategic modeling because it’s habitat dependence on riparian edges, a 
static feature that is not  modeled dynamically by Davis (2009).  A dependence on riparian 
habitat suggests climate change impacts are a more appropriate strategic evaluation for this 
species.  Further, OSFL may be edge dependent, and it is not possible to effectively monitor 
edge in historical landscapes or after future harvesting.  Finally, general uncertainties about 
habitat dependencies make this a poor species for modelling under the simplified habitat 
assumptions necessary for strategic modeling.   
 

Objective 4 – Tactical Analysis 
In this phase, habitat models for selected focal species were applied to existing forest cover and 
other spatial data to evaluate current habitat in a more detailed manner than in Objective 3.  The 
amount and distribution of current habitat in the timber harvesting land base (THLB), non-
harvestable land base (NHLB), private lands, and conservation lands were examined as a 
measure of landscape risk. 
 
Current habitat maps were generated from age class and stand-type data derived from forest 
cover inventory data provided by the Ministry of Forests and Range.  Site series data were 
derived from Predictive Ecosystem Mapping (PEM) available for the Cranbrook TSA and 
Kootenay National Park (Ketcheson 2002) and the Invermere TSA, excluding Kootenay National 
Park (Ketcheson 2004).  Slope class data were derived from TRIM DEM data provided by the 
Ministry of Forests and Range.  Spatially non-contiguous polygons < 0.25ha were removed from 
final habitat suitability layers because these small polygons may be artifacts of the GIS overlay 
process and unlikely to represent meaningful representation of habitat (the effect on total area of 
habitat areas was negligible). 
 
Spatial data for the THLB and NHLB were derived from Timber Supply Review # 3 netdown 
resultant database (Forsite 2004a, b).  Combined, the THLB and NHLB comprise the Crown 
Forest Land Base (CFLB), defined as ‘the area of productive forest under crown ownership’ 
(Forsite 2004a, b).  Non-forested areas and some high elevation or low elevation, open forest 
types not suitable for harvesting are excluded from the productive forest definition (Forsite 
2004a, b).  The THLB portion of the CFLB (that which is available and accessible for 
harvesting) is determined by removing areas unavailable for harvesting (i.e., protected, 
inoperable, in management reserves such as old growth or riparian reserves), a process that is 
described in detail in Forsite (2004a,b).  The NHLB portions are land expected to be unavailable 
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for timber harvesting.  Data for forested areas outside of the CFLB, including private land, 
Indian reserves and private woodlots, were derived from forest cover inventory data. Data for 
private land owned or under covenant by non-profit conservation organizations were provided by 
the Nature Trust of British Columbia in 2006.  In this report the term ‘productive forest’ refers to 
CFLB, forested private lands and conservation properties.   
 
The forest cover and TSR3 netdown data  used here is current to 2003. Thus, it excludes any 
timber harvesting or wildfires that have occurred since then. There were several very large fires 
in both TSAs between 2003 and 2009 (e.g., the Middle White Fire in the Invermere TSA and the 
Plumbob Fire in the Cranbrook TSA) that are not included in the data.  
 

Objective 5 – Habitat Targets 
The intent of this phase was to develop habitat management objectives and targets for the study 
area, if results of the analyses undertaken to meet objectives 3 and 4 demonstrated a potential 
need for additional habitat to meet CIJV habitat and population goals. These regional targets 
were evaluated in the context of the landscape-scale population objectives in the CIJV 
Prospectus for each focal species modelled.  
 
Because data to make future habitat projections were not available at the time this report was 
written (the Davis 2009 report was incomplete), a determination of future habitat trends could 
not be made. Thus, habitat targets could not be set.  Management implications are discussed in 
detail in Results (Objectives 5 and 6) and it is our intent to complete this section once future 
habitat data becomes available. 
 

Objective 6 – Timber Impact Analysis 
The intent of this objective was to evaluate targets and potential spatial locations from objective 
5 to determine potential impacts on the timber harvesting landbase and, where feasible, timber 
merchantability. Impacts were to be assessed in terms of the amount of ha removed or restricted 
in the THLB.  This was to be done by merchantability class, where this data exists for the 
Invermere and Cranbrook TSAs.  Applicable THLB targets will then be incorporated into 
scenarios designed to minimize THLB impacts on timber merchantability.  
 
Again, because future habitat trends were not available, and habitat targets were not set, this 
component of the project could not be completed at the time of this report.  Nonetheless, 
nanagement implications are discussed in detail in Results (Objectives 5 and 6) and it is our 
intent to complete this section once future habitat data becomes available. 
 

Objective 7 – Monitoring Program 
Project partners Tembec and CWS, together with consultant Lisa Mahon, developed direction for 
a field-monitoring program to evaluate model predictions and test model assumptions for the 
selected focal species. This component provided recommendations on the objectives for such a 
monitoring program, and the stand types in which bird sampling stations should be located in 
order to test habitat model predictions and refine models. The intent is to conduct this monitoring 
program beginning in spring 2009, pending available funding. 
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RESULTS 
Objective 1 – Evaluating Candidate Focal Species  
Eighteen candidate focal species were assessed, including twelve focal species for coniferous 
forest, four for Ponderosa Pine/ Douglas Fir Woodland, and two for mixedwood (Table 1). Of 
these 18, two were considered unsuitable for modelling because they did not occur regularly in 
the study area (Pygmy Nuthatch and Red-breasted Sapsucker), three were considered unsuitable 
because of rarity (Williamson Sapsucker, Lewis Woodpecker, Common Poorwill), two were 
unsuitable because of the variety (Dusky Grouse) or unpredictability (Black-backed 
Woodpecker) of habitats used, and one was considered unsuitable because of a predicted low 
impact on forestry on this species (Clark’s Nutcracker).  
 
Of the remaining ten species, six were selected for habitat modelling in this project: Wilson’s 
Warbler, Townsend’s Warbler, Olive-sided Flycatcher, Warbling Vireo, Red-naped Sapsucker, 
and Brown Creeper. The last two species were modelled in 2008 but only for the Invermere TSA 
(Wells et al.  2008).  All of these species can be associated with broad forest classes or tree 
species, and team members felt that reasonable expert opinion models could be developed for 
them, given the limited data available. See Table 1 for details. 
 
Of the remaining four species, one will be modelled under a separate project (Northern 
Goshawk). The three others (Spruce Grouse, Boreal Owl, and Flammulated Owl) could feasibly 
be modelled, but doing so was beyond the time and budget constraints of this project. Further, all 
four of these species require monitoring protocols beyond the standard point-counts for 
songbirds, which would add considerable expense and logistical difficulties to any monitoring 
and model refining program that also includes songbirds. 
 
The focal species in the other four habitat categories in the CIJV were not evaluated for model 
development for the following reasons: 
 
1) Wetland birds., The majority of these species (Eared Grebe, Gadwall, Redhead, Ring-necked 
Duck, Lesser Scaup, White-winged Scoter, Ruddy Duck, Wilson’s Phalarope and Common 
Snipe) nest in wetland/ wet meadow or lake vegetation.  The aquatic habitat used by these 
species could be, on smaller lakes and wetlands, indirectly affected by forestry (i.e., through 
increased sedimentation, tree removal practices that remove shade and litter inputs into the 
water), but these practices cannot easily be modelled in relation to forested habitat. These species 
are likely best managed through riparian management guidelines that maintain water quality and 
the integrity of the aquatic food web.  
 
The other two of the 11 focal species (Bufflehead and Barrow’s Goldeneye) use trees with 
cavities on the shoreline for nesting, but habitat for these species cannot be easily modelled 
because of lack of detailed information about snags in riparian areas, and the lack of information 
on snags in Forest Cover data. Thus, these species are also best dealt with through riparian 
management guidelines.  Tembec has developed an extensive riparian management strategy that 
outlines specific riparian management strategies by stream and lake/wetland class in each of 32 
riparian management units within its East Kootenay Operating Area (Apex et al 2009). These 
strategies were developed by a team including a geomorphologist, hydologist, fish biologist, 
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wildlife biologist, and riparian ecologist, with the objective of maintaining water quality and 
quantity, and the integrity of riparian and aquatic habitats.  The strategies also meet Forest 
Stewardship Council certification standards for riparian management in British Columbia (FSC-
BC 2003).  
 
One of the biggest factors affecting wetland and lake in the study area may be climate change, 
which may cause small lakes and wetlands in the Rocky Mountain Trench valley bottom to dry 
up or have less water in summer.  
 
2) Riparian birds. The six focal species on this list that are known to occur in the study area 
(Harlequin Duck, Western Screech-Owl, Vaux’s Swift, American Dipper, Veery, Yellow 
Warbler) typically use cliffs, ground or shrubby vegetation or snags adjacent to watercourses or 
water bodies for nesting.  As for the species above, these features are best protected through 
specific riparian management guidelines, rather than broad age-class distributions in the forested 
landscape. Tembec has developed an extensive riparian management program as outlined above. 
 
3) Grassland and Agricultural Birds. The four of the seven focal species on these lists that 
occur regularly in the East Kootenay (Bobolink, Long-billed Curlew, Brewer’s Sparrow, 
Western Meadowlark) do not occur within the timber harvesting landbase (i.e., Bobolink is 
found only on private agricultural fields), or use areas classified as non-forest, open range or 
open forest.  Many of these sites in the Rocky Mountain Trench suffer from tree encroachment 
and ingrowth, and the ecosystem restoration activities that are conducted on them (thinning and 
prescribed burning) under the Ministry of Forests should benefit these species. 
 
4) Alpine birds. The three focal species on this list (White-tailed Ptarmigan, Brewer’s Sparrow, 
Golden-crowned Sparrow) use little if any habitat within the timber harvesting landbase. Most of 
the alpine/subalpine forest in the study area is mapped as inoperable, and has at least 90 % 
representation in the region, and so is well-protected. These species may be at risk from climate 
change if the treeline moves up in elevation, and shrubby/grassy alpine areas decrease in area. 
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Table 1.  Review of CIJV focal species for coniferous forest, mixed-wood forest and Douglas Fir/Ponderosa Pine woodland.  
 
Focal Species CIJV 

Habitat 
Class 

Relative 
abundance 
within the 
Study Area     

Population 
trend 
within BCR 
10 or study 
area if 
known 

Data available for 
Modelling and Sources 

Potential impact of Forestry (from 
expert opinion) and Habitat Use 
within the Study Area (from CJIV 
and modified with local knowledge 
where existing)  

Selected for Habitat 
Modelling ? 

Northern 
Goshawk 

Coniferous 
Forest 

Uncommon  Unknown Yes, from long-term nest 
area monitoring project 
(2001-2008) conducted by 
Kari Stuart-Smith, and 
associated research 
projects 

High. Uses mature and old conifer 
stands with tall, large diameter trees 
(usually Lw or Fd) and open 
understory, mainly in the MS, ICH 
and upper IDF BEC zones. These 
stand types are thought to be more 
rare now than historically, due to fire 
suppression and logging.  

Yes, but under a 
separate FSP project, a 
partnership between 
Tembec and 
Thompson Rivers 
University 

Spruce Grouse Coniferous 
Forest 

Uncommon  Unknown No. Grouse are not well-
surveyed with point 
counts. There have been 
no specific studies of 
grouse in the study area. 

Moderate. Uses large patches of 
mature spruce-fir forest with low 
understory and large spruce trees. 
These forests are logged, but there is 
a large amount of this type in the 
inoperable landbase (NHLB) in 
ESSF variants.  

No,  Would involve 
incorporating  patch 
size into the models. 
Current models of 
historic forests are not 
spatial.  

Dusky Grouse 
(formerly Blue 
Grouse) 

Coniferous 
Forest 

Uncommon Unknown. No. Grouse are not well 
surveyed with point 
counts. There have been 
no specific studies of 
grouse in the study area. 

Low. Uses a mosaic of open 
coniferous forest or forest openings 
with productive forb layer (summer) 
and moderate to dense conifer stands 
with large trees (winter). Uses a wide 
variety of elevation and forest types, 
including forest openings. Winters in 
subalpine forest, should be low risk 
because most of this is in the NHLB. 

No, but species 
account written 
(Appendix A). 
Modelling too difficult 
because of wide 
variety of habitat types 
and elevations used. 

Boreal Owl Coniferous 
Forest 

Uncommon Unknown No. Owls are not 
surveyed by point counts. 
No specific surveys for 
this owl have been 
undertaken in the study 
area. 

Moderate. Uses large patches of 
mature to old coniferous or old 
mixed-wood forest with snags and an 
open understory for hunting, 
generally at higher elevations. There 
is a large amount of this forest type 
in the NHLB in the ESSF variants. 

No. Low abundance in 
Study area and may 
involve incorporating 
patch size 
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Table 1, cont. 
 
Focal Species CIJV 

Habitat 
Class 

Relative 
abundance 
within the 
Study Area     

Population 
trend 
within BCR 
10 or study 
area if 
known 

Data available for 
Modelling and Sources 

Potential impact of Forestry (from 
expert opinion) and Habitat Use 
within the Study Area (from CJIV 
and modified with local knowledge 
where existing)  

Selected for Habitat 
Modelling ? 

Williamson’s 
Sapsucker 

Coniferous 
Forest 

Absent from 
Invermere; 
rare in 
Cranbrook 
Population 
estimated 20-
40 individuals 
within the 
entire study 
area. 

Stable or 
increasing in 
the study 
area 

Three years of detailed 
CPB surveys and nest 
searches have been 
conducted through 
Tembec, and 32 nest 
locations documented. 
Detailed habitat selection 
analysis is currently being  
by CWS and Tembec (to 
be completed March 09). 

Moderate. Uses mature and old low 
density western larch stands and 
cutblocks with large diameter snags 
for nesting, and Douglas fir trees and 
stands for foraging. Most nests in the 
study area are large Lw snags in or 
on the edge of recent cutblocks. 

No. Species is too rare. 
Habitat selection 
analysis suggests the 
most important factors 
are tree density and 
availability of large 
Lw trees, neither of 
which can be 
accurately modelled 
with Forest Cover data 
over large scales.  

Red-breasted 
Sapsucker 

Coniferous 
Forest 

Does not occur 
in the study 
area. 

N/a N/a N/a N/a 

Black-backed 
Woodpecker 

Coniferous 
Forest 

Uncommon Unknown Poor. Not well sampled 
by point counts – no 
specific studies 
undertaken . 

High.  Uses recent burned conifer 
stands or other conifer stands 
supporting bark or wood-boring 
beetles. Burned areas in the THLB in 
the study area are generally salvage 
logged within 2 years. There is also  
currently a heavy emphasis on 
logging Mountain Pine Beetle (MPB) 
affected and susceptible stands. Thus, 
habitat for this species is under heavy 
pressure. 

No. Too difficult to 
accurately predict and 
model recently burned 
habitat and the spread 
of MPB . 

Olive-sided 
Flycatcher 

Coniferous 
Forest 

Uncommon Declines of 
> 50 % in 
BCR 10 
1968 - 2000 

Yes. Well sampled by 
point counts, but no nest 
success data available. 

Moderate. Uses open coniferous 
and/or mixedwood stands and forest 
edges with tall snags and trees. Will 
use cutblocks and recent burns, but 
breeding success in these areas is 
unknown. 

Yes. Species account 
in Appendix A. 
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Table 1, cont. 
 
Focal Species CIJV 

Habitat 
Class 

Relative 
abundance 
within the 
Study Area     

Population 
trend 
within BCR 
10 or study 
area if 
known 

Data available for 
Modelling and Sources 

Potential impact of Forestry (from 
expert opinion) and Habitat Use 
within the Study Area (from CJIV 
and modified with local knowledge 
where existing)  

Selected for Habitat 
Modelling ? 

Clark’s 
Nutcracker 

Coniferous 
Forest 

Uncommon Population 
increasing in 
BCR 10 
1968 - 2000. 

No. Not well sampled by 
point counts; no specific 
studies undertaken. 

Low. Uses mature to old, open 
whitebark pine (Pa) and ponderosa 
pine (Py) forests with high seed 
production. Forestry has little impact 
on high elevation Pa stands, but 
many of these are affected with 
Blister Rust and some with MPB 
also.  Fire suppression may be 
impeding regeneration of Pa. 
Restoration logging occurs on some 
low elevation Py forests which 
should benefit CLNU. MPB has 
affected some Py in the East 
Kootenay, and may kill more with 
projected climate change.  

No. Much of the 
habitat used is in the 
NHLB. Main habitat 
impact likely to be 
disease, insects, and 
fire suppression, not 
forestry. 

Brown Creeper Coniferous 
Forest 

Uncommon  Declines of 
> 75 % in 
BCR 10 
1968-2000 

Some. BRCR are not well 
captured by roadside 
point counts due to their 
low density and high, thin 
calls that are not heard 
well over any distance. 

High. Uses diverse, mature to old 
conifer dominated forest with large 
snags and trees with rough, loose and 
peeling bark. Lots of these stand 
types at higher elevations in the 
NHLB, but unknown how many of 
these are used by BRCR. 

Yes. Modelled in 
2007/08: habitat model 
updated in 2008-09   

Townsend’s 
Warbler 

Coniferous 
Forest 

Common Population 
increased 
150 % in 
BCR 10 
1968-2000 

Good data available. 
Well-sampled by point 
counts.  

Moderate. Uses mature to old, moist, 
coniferous forests, especially those 
dominated by spruce.  There are lots 
of these stand types in the NHLB, but 
unknown how many are used by 
TOWA. 

Yes, species account in 
Appendix A. 
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Table 1, cont. 
 
Focal Species CIJV 

Habitat 
Class 

Relative 
abundance 
within the 
Study Area     

Population 
trend 
within BCR 
10 or study 
area if 
known 

Data available for 
Modelling and Sources 

Potential impact of Forestry (from 
expert opinion) and Habitat Use 
within the Study Area (from CJIV 
and modified with local knowledge 
where existing)  

Selected for Habitat 
Modelling ? 

Wilson’s 
Warbler 

Coniferous 
Forest 

Common 30 % 
decline in 
BCR 10 
1968-2000, 
but increase 
in TFL14 
1996 - 2003. 

Yes. Well sampled by 
point counts.  

Moderate. Uses stands with willow 
and deciduous tree understory and/or 
sub-canopy in moist forest openings. 
91 % of nests in forest openings, 
including moist cutblocks. 

Yes, species account in 
Appendix A. 

Flammulated 
Owl 

Ponderosa 
Pine / 
Douglas Fir 
woodland 

Casual. A 
minimum 
population of 
100 was 
estimated from 
the 2004 
survey. 

Unknown.  4 years of CPB data 
(2000-2004) exist from 
MOE surveys. 11 known 
nest sites. No habitat 
selection analysis has 
been done, but detailed 
habitat descriptions of 
nest sites have been 
completed. 

High. Uses old, low density Fd and 
Py stands with large diameter trees, 
snags, small openings and patches of 
denser regeneration, often on steep 
slopes in upper IDF.  With fire 
suppression and ingrowth, old open 
FdPy stands have declined, there are 
fewer small forest openings, and 
denser regeneration. Some snags are 
removed during logging operations 
and many are cut for firewood. 
Restoration logging likely creates 
habitat too open for these owls. 

No. Need habitat 
analysis information 
using VRI data in 
order to model habitat 
accurately.  

Common 
Poorwill 

Ponderosa 
Pine/ 
Douglas Fir 
woodland 

Rare only 
known from 
two locations 
(open brushy 
hillsides near 
Lakit Lake and 
Brewery Creek 
in the 
Cranbrook 
TSA). 

Unknown  None. Sporadic reports 
from local naturalists and 
the contractor conducting 
Flammulated Owl 
surveys. 

Uses open ponderosa Pine or 
Douglas fir forests and regenerating 
burns at lower elevations. These 
habitats have likely declined 
significantly in the EK trench with 
fire suppression. 

No, too rare and no 
habitat data from the 
study area. Habitat 
likely not significantly 
affected by forestry; 
should benefit from 
restoration logging. 
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Table 1, cont. 
 
Focal Species CIJV 

Habitat 
Class 

Relative 
abundance 
within the 
Study Area     

Population 
trend 
within BCR 
10 or study 
area if 
known 

Data available for 
Modelling and Sources 

Potential impact of Forestry (from 
expert opinion) and Habitat Use 
within the Study Area (from CJIV 
and modified with local knowledge 
where existing)  

Selected for Habitat 
Modelling ? 

Lewis’s 
Woodpecker 

Ponderosa 
Pine/ 
Douglas Fir 
woodland 

Rare.  Detailed 
surveys show 
66 nests were 
active in 2007, 
a 29 % decline 
from 1997. 

Declining, 
based on 
1997 vs 
2007 
surveys of 
known and 
potential 
nest sites 

Good, based on two 
detailed surveys in 1997 
and 2007.  

Low. Uses very open, grasslands or 
recent burns with a low density of 
mature and old Py or Fd trees. Also 
uses riparian areas with cottonwoods. 
Much of their habitat is on private 
land, or open range. Restoration 
logging should benefit this species. 
Availability of snags key. 

No. Habitat very 
localized and 
dependent on presence 
of high value snags, 
not easily modelled. 
Species Account in 
2007 report.  

Pygmy 
Nuthatch 

Ponderosa 
Pine/ 
Douglas Fir 
woodland 

Rare, one 
record from 
1949, and 
sporadic 
records from 
Wasa Lake 
since then.  

Unknown Non-existant. Local 
naturalists cover potential 
habitats well and report 
all sightings. 

Uses mature to old, open, pure Py 
forest. 

No. Too rare. 

Red-naped 
Sapsucker 

Mixedwood 
Forest 

Common > 200 % 
increase in 
BCR 10 
1968-2000. 

Good data available from 
various point count 
studies. 

Moderate. Uses aspen trees for 
nesting, typically nests in the forest 
within 100 m of an opening. 

Yes. Modelled in 
2007/08 report: habitat 
model updated in 
2008-09  

Warbling Vireo Mixedwood 
Forest 

Common 20 % 
increase in 
BCR 10 
1968-2000. 

Good data available from 
various point count 
studies. 

Moderate. Uses young and open, 
mature deciduous and mixed 
woodlands dominated by Populus 
species, > 10 km from Brown-headed 
cowbird foraging habitat. 

Yes, species account in 
Appendix A. 
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The Species Accounting System 
Bunnell and Campbell assessed the 199 bird species that occur within the study area in terms of 
their conservation classification, relative abundance, their response to forest practices and their 
accessibility for monitoring of different kinds. Results are shown in Appendix B.  Tembec 
intends to use these results to help develop a monitoring program for biological diversity and 
sustainable forest management practices.  However, in order to do this, species assignments must 
first be tested with local data where possible.   
 
The species selected for habitat modelling by the project team fall into 3 groups.  The Olive-
sided Flycatcher was classified as a generalist (Group1).  Bunnell et al (2007) suggest that this 
group does not require monitoring because species within it either respond positively to forest 
practices or will accommodate a wider range of forest practices than will be implemented.  
However, the project team felt that, due to the OSFLs projected COSEWIC status as threatened, 
and uncertainty about its reproductive success in logged areas, that the OSFL was a good 
candidate for modelling and monitoring.  Targeted sampling will allow the classification of this 
species to be tested. 
 
Townsend’s Warbler and Warbling Vireo were classified in Group 2 – species associated with 
broad forest classes.  These species can be monitored indirectly through GIS analysis of forest 
type and age class.  The monitoring data on these species will test their assignments to Group 2.  
 
The other three species fell into Group 3 – species with strong dependencies on specific habitat 
elements.  Brown Creeper and Red-naped Sapsucker were associated with cavities, and Wilson’s 
Warbler with understory. Bunnell et al (2007) suggest that these species can be monitored in 2 
ways; 1) to project the habitat elements on their own or through structure classes, and 2) to 
evaluate the effects of standard operating practices, such as riparian buffers or shrub 
management in early seral stands.  Direct monitoring of these species as planned in 2009 will 
allow a test of whether they can be assigned to broad forest classes as we have done in this 
project. 
 

Objective 2 –Habitat Models 
After review of the habitat accounts for each species (Appendix A), and results of the χ2 analysis 
of bird survey data, the project team developed an expert-opinion habitat model for each selected 
species (Table 2).  These models are intended to provide a preliminary, coarse-filter evaluation 
using landscape level data, and are intended to be inclusive:  in the absence of better information, 
these stands represent stands that have high potential to provide habitat for the species (a sub-set 
of these stands are expected to provide actual habitat).  Thus, they are likely to overestimate 
habitat, rather than underestimate it.  Three classes of habitat were loosely defined: 
 

1. Capable Habitat:  Stands in these BEC zones and site series have the capability of 
providing suitable habitat when in the right condition.  

2. High Suitability Habitat: These stands were considered to currently have a high 
likelihood of providing good habitat for the species. 

3. Very High Suitability Habitat:  These stands were considered to currently have a very 
high likelihood of providing good habitat. 



Incidental Take and Migratory Birds  DRAFT REPORT – DO NOT CITE 

  18

Table 2.  Descriptive habitat models developed for the selected focal species based on local data 
and expert opinion.  

Species Habitat Capability 
(BEC and site series) 

Very High Suitability 
Habitat1  

High Suitability Habitat1  

Townsend’s Warbler 
(TOWA) 

All forested BEC zones 
excluding IDF and PP 

- Spruce leading stands 
> 140 years 

- Spruce leading stands > 90 years 
and mixed conifer stands > 140 yrs 
 

TOWA Strategic 
Model (for HRV 
evaluation) 

NA SB (spruce – balsam) 
stand type2. 
≥ Age Class 8 

SB stand type ≥ Age Class 6 (100 
years) and conifer stand types ≥ 
Age Class 8 (140 years) 

Wilson’s Warbler 
(WIWA) 

MS and ESSF zones only. 
ESSF – all variants and 
site series except the 02 
MS – exclude 02, 03, 04 
site series 

- stands < 30 yrs and all 
hardwood leading 
stands, regardless of age 

spruce leading stands > 140 yrs 

WIWA Strategic 
Model (for HRV 
evaluation) 

NA All stands ≤ Age Class 4 
(40years). 

SB stand type stand type. 
≥ Age Class 8 (140 years) 

Olive-sided 
Flycatcher 
(OSFL) 

ESSF – all variants and 
site series except the 02; 
ICHmk4 (exclude 02), 
ICHdm/dw1 (exclude 
02/03); MSdk–exclude 
02/03 

- all capable stands 
within 250 m of a wetland 

All stands < 30 yrs that were 
harvested or burned by wildfire; 
harvested/burned stands in the 
THLB only slope < 45 % (to 
exclude cable or salvage blocks 
with no residual trees for perching) 

Warbling Vireo 
(WAVI) 

Forested MS and ICH and 
riparian site series 
(hygric/subhygric) in the 
IDFdm2, PP, and 
IDFdm2n,  
 

-stands < 30 yrs  and 
with a minimum of 5 % 
hardwoods 
- all hardwood leading 
stands (of any age) 

- riparian stands > 30 years and not 
hardwood leading in the PP, 
IDFdm2 and IDFdm2n only 

Brown Creeper – 
from 2008 report 
(BRCR) 

Stands with > 10 % Fd in 
all BECs but the PP 

Fd stands > 120 years 
and classified as an 
excellent or good OGMA, 
or with Fd veteran trees 

 
Fd stands (> 10 % Fd)  > 120 yrs 

New Brown Creeper 
Model (for 
Cranbrook TSA) 

Stands with > 10 % Fd 
(Fd stands) in all BECs 
but the PP 

MS, Fd stands > 140 yrs 
and mixed conifer stands 
90-140 years (MC2) 

In all other BECS but the MS, Fd 
stands > 140 years and other 
stands 90-140 years with Fd 
veterans 

Red-naped 
Sapsucker – from 
2008 report 
(RNSA) 

Stands with > 10 % aspen 
in all BECs 

Aspen stands > 80 years Not defined 

New Red-naped 
Sapsucker Model 

Stands with > 10 % aspen 
(aspen stands) in all BECs 

IDF, aspen stands and 
MS, MW1 and MW2 

MS and ICH aspen stands not 
included in very high suitability 

 
The project team changed the model for Brown Creeper this year to account for the addition of 
the Cranbrook TSA to the study area, because old growth management stands (OGMAs) were 
not rated for quality in the Cranbrook TSA as they were in the Invermere TSA, thus we could not 
specify OGMAs of excellent or good quality in our GIS model.  Red-naped Sapsucker was also 
slightly modified from previous model, based on the analysis provided by Vernier. 
 
A brief evaluation of each of these models and identification of areas of uncertainty within them 
is provided in Appendix C – the Monitoring Plan.  

                                                 
1 For BEC zones and site series found in capable habitat. 
2 Stand types available for the strategic analysis are listed in Davis (2009). 
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Objectives 3 and 4 – Strategic Risk Analysis and Tactical Analysis 
Townsend’s Warbler (Dendroica townsendi) 
Habitat Evaluation – Current Landscape 
We evaluated the forested land base to determine the amount of habitat currently available for 
TOWA in the Invermere and Cranbrook TSAs.  We found that a very high proportion of 
productive forest in both TSAs was considered capable habitat for TOWA based on our habitat 
definitions: 82.3 % (771,483 ha) in the Cranbrook TSA and 80.9 % (509,716 ha) in the 
Invermere TSA (Table 3; Figures 2 - 5).  However, in the Cranbrook TSA only 15.4 % 
(118,829 ha) of this was currently considered high suitability habitat and 7.1 % (54,726 ha) very 
high suitability habitat.  In the Invermere TSA the proportions of suitable habitat were somewhat 
higher, at 20.8 % (130,931 ha) for high suitability habitat and 14.4 % (90,449) for very high 
suitability habitat (Table 3).  Despite the Invermere TSA being smaller than the Cranbrook TSA, 
it provided more habitat for TOWA, both in terms of proportion and actual amount (Table 3; 
Figures 2 - 5). 
 
Very high suitability habitat tended to be concentrated at the back ends of drainages and in parks 
(Figure 4 and Figure 5).  This pattern can partly be explained by harvesting activities at lower 
elevations closer to main roads and communities.  We note that the map is based on forest cover 
data prior to the large fires in 2005 which burned most of the Height of the Rockies Park in the 
Invermere TSA, so there is not currently as much habitat as portrayed in this area. 
 
As a measure of landscape risk, we evaluated the distribution of habitat amongst land allocated 
to forest management in the THLB and NHLB, private land outside of conservation areas, and 
on private land managed for conservation.  In the Cranbrook TSA, we found 50.2% of capable, 
56.6% of high suitability and 66.3% of very high suitability habitat for TOWA was found in the 
NHLB and unavailable for management activities or on conservation properties (Table 3; Figure 
2 and 3).  In the Invermere TSA, we found 59.2% of high capability, 67.1% of high suitability 
and 81.9% of very high suitability habitat for TOWA is found in the NHLB and unavailable for 
management activities or on conservation properties (Table 3; Figures 2 and 3). 
 
 
Table 3.  Distribution of TOWA habitat types across land-use classes in the Cranbrook TSA (A) 
and Invermere TSA (B). 

A) Capable High Very High B) Capable High Very High
Conservation 8,144 676 78 Conservation 1,102 110 0
Private 15,098 1,359 430 Private 9,392 2,182 322
NHLB 378,876 66,622 36,188 NHLB 300,845 87,808 74,082
THLB 369,364 50,172 18,030 THLB 198,378 40,831 16,045
Total 771,483 118,829 54,726 Total 509,716 130,931 90,449  
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Figure 2.  Distribution of TOWA habitat types (A) and land-use classes (B) in the Cranbrook TSA. 
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Figure 3.  Distribution of TOWA habitat types (A) and land-use classes (B) in the Invermere TSA. 
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Figure 4.  TOWA habitat in the Cranbrook TSA. 
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Figure 5.  TOWA habitat in the Invermere TSA. 
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Habitat Evaluation – Current as Compared to a Historic Baseline  
Current habitat was compared to habitat that might occur in the Cranbrook and Invermere TSAs 
based on historic disturbance regimes (HRV) and under long-term harvesting outcomes based on 
current management regimes.  Under the assumptions of the disturbance model, we found that 
there is currently 2.8 times more high and very suitability habitat availability of TOWA stands 
under HRV in the Cranbrook TSA and 2.4 times more in the Invermere TSA (Table 4; Figure 6). 
 
NOTE: Information on future habitat trends as compared to current and historic will be added 
once the future habitat information is available through a related project (Davis 2009). 
 
Table 4.  High Suitability TOWA habitat types under HNRV assumptions, compared to current 
conditions for Cranbrook TSA (A) and Invermere TSA (B).  Standard deviation is for run years 
2264 - 2504 (n=25). 
 

A) Suitability 2004 HNRV B) Suitability 2004 HNRV
Very High 64,277 23,103 Very High 104,946 26,405
High 80,214 63,430 High 104,776 60,803
Total 144,491 86,533 Total 209,722 87,207
SD 0 1,414 SD 0 1,756  
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Figure 6  High Suitability TOWA habitat types under HNRV assumptions, compared to current 
conditions for Cranbrook TSA (A) and Invermere TSA (B).  Error bars are standard deviation for 
run years 2264 - 2504 (n=25). 
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Wilson’s Warbler (Wilsonia pusilla) 
Habitat Evaluation – Current Landscape 
We evaluated the forested land base to determine the amounts of habitat currently available in 
the Invermere and Cranbrook TSAs.  We found that a high proportion of productive forest in 
both TSAs was considered capable habitat based on our habitat definitions:  61.8% (579,451) ha  
in the Cranbrook TSA and 68.9% ( 433,877 ha) in the Invermere TSA (Table 5).  However, we 
found that only 8.7% (50,211 ha) of capable habitat in the Cranbrook TSA was high suitability 
and 12.7% (73,522 ha) of capable habitat was very high suitability for WIWA.  As we found 
with TOWA, the proportions of high and very high suitability were higher in the Invermere TSA 
than in the Cranbrook TSA, where we found 19.4% (84,092 ha) of capable were high suitability 
and 16.3%, 70,599 of capable were very high suitability for WIWA (Figures 7 and 8). 
 
The distribution of young, very high suitability habitat is more concentrated in the Invermere 
TSA than in the Cranbrook TSA (Figures 9 and 10), reflecting the fire and harvesting history in 
this TSA. The older, high suitability spruce stands are found in higher elevations near the end of 
drainages as for TOWA (Figures 9 and 10). 
 
In the Cranbrook TSA, we found 51.7% of high capability, 67.8% of high suitability and 18.5% 
of very high suitability habitat for WIWA is found in the NHLB and unavailable for 
management activities or on conservation properties  (Table 5; Figure 7 and 8).  In the Invermere 
TSA, we found 61.8% of high capability, 83.0% of high suitability and 20.6% of very high 
suitability habitat for WIWA is found in the NHLB and unavailable for management activities or 
on conservation properties (Table 5; Figures 7 and 8). 
 
 
Table 5.  Distribution of WIWA habitat types across land-use classes in the Cranbrook TSA (A) and 
Invermere TSA (B). 

A) Capable High Very High B) Capable High Very High
Conservation 3,665 43 1,255 Conservation 1,001 0 349
Private 8,969 269 2,606 Private 6,651 178 1,645
NHLB 295,725 33,994 12,270 NHLB 267,064 69,751 14,133
THLB 271,092 15,905 57,391 THLB 159,162 14,163 54,472
Total 579,451 50,211 73,522 Total 433,877 84,092 70,599  
 
 



Incidental Take and Migratory Birds  DRAFT REPORT – DO NOT CITE 

  25

 

0%

20%

40%

60%

80%

100%

Capable High Very High

Private

THLB

Conservation

NHLB

0

100,000

200,000

300,000

400,000

500,000

600,000

WIWA

A
re

a 
(H

ec
ta

re
s)

Very High

High

Capable 

0%

20%

40%

60%

80%

100%

Capable High Very High

Private

THLB

Conservation

NHLB

0

100,000

200,000

300,000

400,000

500,000

600,000

WIWA

A
re

a 
(H

ec
ta

re
s)

Very High

High

Capable 

 
Figure 7.  Distribution of WIWA habitat types (A) and land-use classes (B) in the Cranbrook TSA. 
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Figure 8.  Distribution of WIWA habitat types (A) and land-use classes (B) in the Invermere TSA. 
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Figure 9.  WIWA habitat in the Cranbrook TSA. 
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Figure 10.  WIWA habitat in the Invermere TSA. 
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Habitat Evaluation – Historic Natural Baseline and Future Trends 
We compared current habitat to habitat that might occur in the Cranbrook and Invermere TSAs 
based on historic disturbance regimes.  Under the assumptions of the disturbance model, we 
found that there is currently 2.2 times more high and very suitability habitat availability of 
WIWA stands under HRV in the Cranbrook TSA and 1.5 times more in the Invermere TSA 
(Table 6; Figure 11). 
 
While the overall amount of suitable habitat increased under HRV assumptions, the amount and 
proportion of high suitability habitat (old, spruce leading stands) is less than current levels, 
reflective of a younger landscape than current under the HRV assumptions. 
 
 
Table 6.  High Suitability WIWA habitat types under HNRV assumptions, compared to current 
conditions for Cranbrook TSA (A) and Invermere TSA (B).  Standard deviation is for run years 
2264 - 2504 (n=25). 

A) Suitability 2004 HNRV B) Suitability 2004 HNRV
Very High 82,875 290,286 Very High 73,573 232,205
High 60,785 21,802 High 102,020 25,917
Total 143,660 312,088 Total 175,593 258,122
SD na 6,865 SD 0 6,904  
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Figure 11.  High Suitability WIWA habitat types under HNRV assumptions, compared to current 
conditions for Cranbrook TSA (A) and Invermere TSA (B).  Error bars are standard deviation for 
run years 2264 - 2504 (n=25). 
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Olive-sided Flycatcher (Contopus cooperi) 
Habitat Evaluation – Current Landscape 
We found that 75.2% (704,422) ha of productive forest in the Cranbrook TSA and (77.4%) 
(487,218 ha) of productive forest in the Invermere TSA provided high capability habitat for 
OSFL based on our definition.  Relatively low amounts of capable habitat in Cranbrook TSA, 
were high suitability 10.4%; (73,013 ha) or very high suitability 6.0%; (42,064 ha) for OSFL 
(Table 7; Figure 12).  In the Invermere TSA, we found 12.9% (62,835 ha) of capable were high 
suitability and 3.0% (14,688) of capable were very high suitability for OSFL (Table 7; 
Figure 13). 
 
The spatial distribution of OSFL very high suitability habitat was constrained by wetland 
location in the two TSAs, while high suitability habitat reflects the recent harvesting (< 45% 
slope) and fire history in the TSAs (Figures 14 and 15). 
 
In the Cranbrook TSA, we found 49.7% of capable, 17.4% of high suitability and 37.7% of very 
high suitability habitat for OSFL was found in the NHLB and unavailable for management 
activities or on conservation properties (Table 7; Figure 12 and 13).  In the Invermere TSA, we 
found 58.8% of high capability, 21.0% of high suitability and 49.1% of very high suitability 
habitat for OSFL was found in the NHLB or and unavailable for management activities or on 
conservation properties land (Table 7; Figures 12 and 13). 
 
Table 7.  Distribution of OSFL habitat types across land-use classes in the Cranbrook TSA (A) and 
Invermere TSA (B). 

A) Capable High Very High B) Capable High Very High
Conservation 7,845 1,987 601 Conservation 1,004 314 0
Private 15,313 1,749 2,416 Private 9,139 1,449 443
NHLB 342,012 10,695 15,238 NHLB 285,706 12,893 7,212
THLB 339,253 58,583 23,809 THLB 191,369 48,179 7,033
Total 704,422 73,013 42,064 Total 487,218 62,835 14,688  
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Figure 12.  Distribution of OSFL habitat types (A) and land-use classes (B) in the Cranbrook TSA. 
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Figure 13.  Distribution of OSFL habitat types (A) and land-use classes (B) in the Invermere TSA. 
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Figure 14.  OSFL habitat in the Cranbrook TSA. 
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Figure 15.  OSFL habitat in the Invermere TSA. 
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Warbling Vireo (Vireo gilvus) 
Habitat Evaluation – Current Landscape 
We found that 39.7% (372,485 ha) of productive forest in the Cranbrook TSA and 37.7%; 
(237,552 ha) of productive forest in the Invermere TSA provided high capability habitat for 
WAVI based on our habitat definition.  A very low proportion of capable habitat was considered 
suitable in either Cranbrook or Invermere TSA.  In the Cranbrook TSA, we found 1.7% (6,190 
ha) of capable were high suitability and 5.7% (21,393 ha) of capable were very high suitability 
for WAVI (Table 8; Figures 16 and 17).  Similarly, in the Invermere TSA, we found 1.6% (3,849 
ha) of capable were high suitability and 5.1% (12,109 ha) of capable were very high suitability 
for WAVI (Table 8; Figures 16 and 17). 
 
Of all of the species we evaluated, WAVI had the most specialized habitat requirements with 
hardwood requirements and riparian IDF and PP habitat.  This is reflected in the spatial 
distribution of very high suitability habitat, which is confined to stands containing a hardwood 
component and in riparian sites series on capable IDF and PP BEC zones (Figures 18 and 19).    
 
In the Cranbrook TSA, we found 37.4% of high capability, 19.9% of high suitability and 56.2% 
of very high suitability habitat for WAVI was found in the NHLB and unavailable for 
management activities or on conservation lands (Table 8; Figure 16 and 17).  In the Invermere 
TSA, we found 37.3% of high capability, 40.4% of high suitability and 32.8% of very high 
suitability habitat for WAVI was found in the NHLB or and unavailable for management 
activities or on conservation properties (Table 8; Figure 16 and 17).  
 
 
Table 8.  Distribution of WAVI habitat types across land-use classes in the Cranbrook TSA (A) and 
Invermere TSA (B). 

A) Capable High Very High B) Capable High Very High
Conservation 7,702 100 2,727 Conservation 1,295 112 96
Private 16,563 991 3,509 Private 10,579 1,167 788
NHLB 131,496 1,133 9,290 NHLB 87,400 1,442 3,871
THLB 216,725 3,967 5,867 THLB 138,278 1,129 7,353
Total 372,485 6,190 21,393 Total 237,552 3,849 12,109  
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Figure 16.  Distribution of WAVI habitat types (A) and land-use classes (B) in the Cranbrook TSA. 
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Figure 17.  Distribution of WAVI habitat types (A) and land-use classes (B) in the Invermere TSA. 
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Figure 18.  WAVI habitat in the Cranbrook TSA. 
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Figure 19.  WAVI habitat in the Invermere TSA. 
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Comparison of Species 
In order to more easily compare results from all four species, a summary table was constructed. 
Townsend’s Warbler has the greatest total amount of currently suitable habitat, followed by 
Wilson’s Warbler, Olive-sided Flycatcher and Warbling Vireo (Table 9).  TOWA also has the 
majority of its habitat in relatively low risk lands, whereas the other species all have the majority 
of their habitat in higher risk lands. This is especially true for the Olive-sided Flycatcher.  
 
Table 9.  Comparison of high and very high suitability habitat by risk class for each species. 

Species Relative Risk Invermere 
TSA (ha) 

Cranbrook 
TSA (ha) 

Total ha Current Habitat 
relative to RHV 

Townsend’s 
Warbler 

Lower  
(NHLB + Cons.) 

162,088 103,617 265,705 

 Higher (THLB+private) 59,335 70,041 129,376 

Higher – Current is 
roughly double 
historic amounts 

Wilson’s 
Warbler 

NHLB + Cons. 84,403 47,666 132,069 

 THLB+private 70,492 76,275 146,767 

Lower – current is 
almost half of historic 
 

Olive-sided 
Flycatcher 

NHLB + Cons. 14,512 24,147 38,659 

 THLB+private 57,188 91,730 148, 918 

NA 

Warbling 
Vireo 

NHLB + Cons. 5617 13,322 18,939 

 THLB+private 10,583 14,478 25,061 

NA 

 
 

Objectives 5 and 6 – Habitat Targets and Timber Impact Analysis 
In order to determine if habitat targets were appropriate, we assessed the following factors for 
each species: 

• The total amount of current habitat 
• The distribution of current habitat with respect to relative risk 
• The amount of current habitat relative to historic habitat 
• The trend in habitat over the next 250 years, relative to current and historic levels 
• the population targets from the CIJV Prospectus. These were:  

 
Townsend’s Warbler: Maintain current population and stable trend 
Wilson’s Warbler: Increase by 40% 
Olive-sided Flycatcher: Double population 
Warbling Vireo: Maintain current population and stable trend 

 
Without information on the trend in habitat resulting from future forest management, it is 
difficult to determine if habitat targets are necessary in order to try and meet the population goals 
set by the CIJV. Thus, this section of the report will be completed when these data are available. 
Further, without habitat targets, impacts on timber cannot be determined, so this section must 
wait as well. However, the following general statements can be made at this time: 
 
It seems unlikely that habitat targets for TOWA would be required, unless the amount of high 
suitability habitat is projected to decrease severely in the future. Given the large amount of 
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current habitat, the fact that this appears to be more than double what was present historically, 
and that the majority of this habitat is in low-risk lands, targets would appear unwarranted.  
Supporting this are population surveys which show the current population is increasing in BCR 
10.  This partly demonstrates the success of current forest management practices in the study 
area at meeting requirements for old growth associated species such as TOWA, and also reflects 
the large amount of inoperable forest that provides habitat for this species. This is, however, a 
large assumption and one that must be tested; specifically, do habitat stands in the NHLB 
provide similar habitat for TOWA as habitat stands in the THLB.   
 
Conversely, habitat targets for Wilson’s Warbler might be warranted, unless future trends show 
the amount of early seral habitat increasing substantially in the future. The need for habitat 
targets is suggested by the fact that the population has been decreasing, and the population target 
is an increase of 40 %. Further, the amount of current habitat is nearly half of what was estimated 
pre-industrial contact.  Finally, slightly more than half of its habitat is in higher risk lands. 
However, the total amount of habitat for this species is currently quite higher, certainly higher 
than for other early seral species (OSFL and WAVI), so on a relative scale the need for targets 
may be lower.  Another factor that must be considered is the projected effects of climate change, 
and whether increased fire activity will create more habitat for WIWA.  
 
However, increasing the amount of early seral habitat is not simple, and is constrained by many 
factors, including the following (not in order of significance): 
 

1. Cut Levels. The amount that can be cut in any TSA (the Annual Allowable Cut) over a 5-
yr period is determined for each TSA by the Chief Forester of the province, and considers 
many factors such as the long-term sustainable yield, amounts of forest that must be 
reserved to meet multiple social, economic, and ecological objectives such as visual 
quality, ungulate winter range, old growth, habitat for rare and endangered species, 
riparian buffers, terrain stability, etc.  Thus increasing the cut level is not a simple 
decision, and one that cannot be made without consideration of multiple factors. 

2. Increasing the cut level could possibly result in less protection for old growth forests, rare 
and endangered species, riparian areas, etc.  

3. Logistics. It is simply not possible for a company to harvest and haul more than a certain 
area each year, depending on the number of crews present in the region, and the 
economics of logging, hauling, and processing wood at the time.  

 
Alternatively, the time period a stand is in early seral condition could be extended, by increasing 
the time between harvest and planting (the regeneration delay), or by planting at lower tree 
densities (to delay crown closure and thus increase the time period when shrubs are present in 
good coverage in the site) than currently done.  However, either alternative would have 
significant impacts on the AAC.  Thus, before undertaking any of these activities, the habitat for 
WIWA within cutblocks must first be assessed, to determine if model assumptions are accurate.  
 
Assessing whether habitat targets are required for Olive-sided Flycatcher is more difficult. The 
results suggest there is still a significant amount of currently suitable habitat for this species, 
although the majority of it is in higher risk lands, and the assumption is that the amount available 
is less than that historically. Further, our model likely requires refinement, to better incorporate 
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an assessment of upland, forested edge and streamside riparian areas as habitat for OSFL.  In any 
case, it is not clear that the declines in populations of this species are due to habitat on the 
breeding range, rather than its winter habitat in the tropics (high elevation cloud forests, 90 % of 
which has been destroyed since 1970), or possibly climate change impacting timing and 
availability of insects.   
 
Increasing early seral habitat carries the above caveats, similar to WIWA. A component of OSFL 
habitat is around wetlands, and the model assumption that habitat will occur here regardless of 
stand type/age must be tested. Riparian management practices may matter a great deal for this 
species, or not so much.  Tembec typically retains buffers of variable size around all wetlands, 
and machine free zones of at least 7 m.  The exact buffer width depends on many factors 
including stand type, extent of disease or insect infestation, topography, etc. The strategies for 
wetlands can be found in Tembec’s detailed Riparian Management Strategy (Apex et al. 2009).  
 
Certainly retaining perches for sallying and trees for nesting is critical – the amount and 
distribution of these that is required is not clear from the data currently available. This species 
should be a priority for monitoring and model evaluation, given the precipitous declines that 
have been observed in the population in the past 30 years. 
 
Warbling Vireo is also more difficult.  This species is strongly deciduous associated, and the 
amount of deciduous forest cannot be easily increased (if it can at all).  Tembec, or other forest 
companies in the study area, do not log deciduous trees for milling and market.  Thus, they are 
typically retained in cutblocks, except where they must be felled for safety or logistical reasons 
(i.e. road location).  Tembec does not use herbicides on any of its blocks, and deciduous trees are 
not brushed out unless they are directly competing with a crop tree.  
 
Many local foresters feel that deciduous trees actually increase in abundance following timber 
harvest, particularly in the ICH BEC zones. However, deciduous shoots are a preferred food of 
elk, deer, and moose, and browsing pressure from these animals is currently very high on their 
winter ranges. Thus, deciduous trees may not become re-established in these areas once they die 
or are felled. Further, fire suppression in lower elevation sites may be contributing to lower 
deciduous abundance there, as deciduous trees often resprout vigorously following wildfire, and 
the lack of fire for long time periods (in many places exceeding 100 yrs) ha resulted in many 
deciduous trees there dying and not being replaced.  
 

Objective 7 – Monitoring Plan 
The framework for a field-based monitoring plan was developed by Dr. Lisa Mahon and is 
presented in Appendix C.  
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DISCUSSION 
Townsend’s Warbler 
We found substantial area of suitable TOWA habitat (395,082 ha) in the Cranbrook and 
Invermere TSAs, suggesting that habitat is not limiting for TOWA in this region at this time.  Of 
note, more than half of suitable habitat (56.0%) was found in the Invermere TSA, though the 
Invermere TSA is smaller than the Cranbrook TSA.  This likely is a consequence of an 
abundance of less accessible, mountainous forested habitat and protected areas, and points to the 
importance of the Invermere TSA as a habitat source for TOWA. 
 
Further, we found that suitable TOWA habitat in the Cranbrook and Invermere TSAs were well 
represented in the non-harvestable land base (67.3%, including conservation properties), 
demonstrating that the majority of suitable habitat is not currently accessible for forest 
management.   
 
When we compared current habitat levels to those that would be expected under HNRV 
projections, we found that current levels were approximately double (204%) of historical 
suggesting that TOWA populations are supported by more suitable habitat currently than under 
historical conditions in the Cranbrook and Invermere TSAs. 
 
[Discussion related to long-term harvesting trends tbd.] 
 
Management implications are discussed in detail in the previous section under Objectives 5 and 
6.  In general, our results suggest that near-term special management interventions are not 
required to maintain TOWA habitat given that the CIJV goal is to maintain current 
populations.[pending evaluation of harvesting trends].  Instead, priority should be given to 
evaluating the habitat assumptions of our study with a field based monitoring program (discussed 
further in Appendix C).  Of particular importance will be to evaluate whether habitat on the 
NHLB supports similar densities of TOWA as similar habitat on the THLB.  
 
Wilson’s Warbler 
We found a substantial area of suitable WIWA habitat (278,837 ha) in the Cranbrook and 
Invermere TSAs.  As with TOWA, more than half of suitable habitat (55.6%) was found in the 
Invermere TSA.  This may result from a combination of older confer forests found in less 
accessible, mountainous forested habitat and protected areas (high suitability), and a younger, 
low elevation landscape due to an extensive fire history since the 1980’s (very high suitability).   
 
Similar to TOWA, older, high suitability WIWA habitat was well represented in the non-
harvested landscape.  Young, very high suitability WIWA habitat was disproportionally found in 
the timber harvesting land base.  However, young stands would be expected to well maintained 
in the timber harvesting land base and in principle, continue to provide very high suitability 
habitat for WIWA. 
 
When we compared current habitat levels to those that would be expected under HNRV 
projections, we found that current levels were approximately half (56.0%) of historical 
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suggesting that WIWA populations may have had higher levels of suitable habitat historically 
than under current conditions in the Cranbrook and Invermere TSAs. 
 
[Discussion related to long-term harvesting trends tbd.] 
 
Management implications are discussed in detail in the previous section under Objectives 5 and 
6.  In general, our results suggest that WIWA suitable habitat is abundant and likely to be 
maintained under current management practices although, given the goal of increasing the 
population by 40% and the fact that suitable habitat is half of historical estimates, this 
assumption will need to be examined closely[needs harvesting trend discussion].  However, a 
substantial portion of WIWA suitable habitat is found in young stands in the timber harvesting 
landbase, and it is reasonable to anticipate that this will continue to be the case in the future.  As 
such, priority should be given to evaluating the assumption that harvested stands provide good 
WIWA habitat with a field based monitoring program.  
 
Olive-sided Flycatcher 
OSFL had more specialized habitat requirements under our habitat assumptions than TOWA or 
WIWA, and this is reflected in the lower area of suitable habitat that we found in the Cranbrook 
and Invermere TSAs (182,577 ha).  Forested habitat of all ages near wetlands is expected to 
provide the most suitable habitat for OSFL, and as such suggests that management that is 
focused on maintaining wetland integrity is important for OSFL.  Like WIWA, OSFL high 
suitability, young habitat was disproportionally found in the timber harvesting land base. 
 
Management implications are discussed in detail in the previous section under Objectives 5 and 
6.  In general, our results suggest that forested areas adjacent to wetlands should be a 
management priority for maintaining OSFL habitat and an evaluation of the relative use of this 
habitat type habitat type as well as forested areas adjacent to wetlands and young harvested 
stands should be a focus of  further monitoring to assess the habitat assumptions we applied in 
this study.  OSFL is expected to have more spatial habitat requirements than we were able to 
evaluate here, including edge affinity and affinity for other riparian edges than wetlands.  These 
habitat preferences could also be tested by monitoring. 
 
Warbling Vireo 
Of the four species we evaluated, WAVI had the most specialized habitat requirements, and the 
smallest amount of suitable habitat (44,000 ha).  The abundance of WAVI habitat was 
constrained by availability of stands with hardwoods and by riparian habitat in dry IDFdm2 and 
PPdk BEC variants.  Significant χ2  results for non-forested sites for WAVI presence suggests 
that habitat attributes not available in the forest inventory are important for WAVI habitat.  This 
might include shrub dominated road-side and other sites, consistent with the species account for 
this species.  Thus, our model for this species likely under-estimates available habitat. 
 
Management implications are discussed in detail in the previous section under Objectives 5 and 
6.  In general, our results suggest that hardwood management, riparian reserves are management 
and monitoring are priorities for WAVI.  Shrub-dominated non-forested sites could also be 
included in a monitoring scheme to better understand the contribution of this habitat type. 
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APPENDIX A.  SPECIES ACCOUNTS 
 

Warbling Vireo 
By Nancy Mahony 

 
Introduction 

Warbling Vireo (Vireo glivus) has a widespread breeding distribution across North 
America and winters in western Mexico and northern Central America (Gardali and Ballard 
2000). In BC, WAVI breeds from the Peace lowland southward and is a fairly common migrant 
and breeder in the Southern Interior Ecoprovince of BC (Campbell et al. 1997). Although it 
reaches its’ highest numbers in BC in the Sub-boreal Interior, abundance is relatively high in the 
Kootenay and Columbia Valleys (Campbell et al. 1997).  BBS data show that in BC WAVI 
populations have increased 1.7%/year since 1966 with a corresponding range-wide increase in 
North America of 0.9%/year.  There are not enough routes for a separate interior BC only 
analysis. WAVI breeds in open deciduous or mixed woodland and prefers taller, larger tress at 
lower elevations in riparian areas and forest edges (Campbell et al. 1997, Gardali and Ballard 
2000).   
 
Biogeoclimatic Ecosystem Classification (BEC) Zone 
ICH: most preferred BEC zone (Bayne) 
IDF: second most preferred BEC Zone (Bayne) 
MS: third most preferred BEC zone (Bayne) 
ESSF: least preferred BEC zone (Bayne) 
 
In the Radium area, Bunnell and Vernier (2007) showed WAVI to be a common breeder in all 
BEC zones.  Preston et al. (2007) showed no preference for any BEC Zone in Invermere. 
   
Structural Stage (as defined by Davis 2006) 
Grp C (medium tree open or moderate crown closure) or Grp E (large tree open or moderate 
crown closure) 
 

• Most nest sites near a forest edge or in relatively open forest parkland (Campbell et al. 
1997) 

• Prefers taller, larger trees in riparian areas and is strongly associated with mature mixed 
deciduous woodlands (Gardali and Ballard 2000 ).   

 
Age Class 

In the Bulkley Valley, WAVI is found in variable age stands including sapling, mature 
and old-growth trembling aspen and mixed conifer aspen stands but mature and old-growth 
aspen stands had the highest density (Campbell et al. 1997).  In models with multiple variables, 
WAVI abundance was found to be negatively associated with stand age (Manning-Cooper 2007).  
Preston et al. (2007) found that WAVI were more abundant in forests classes 1 & 2 suggesting 
an affinity for smaller trees and younger forests. Throughout its’ range, WAVI shows a strong 
association with mature mixed deciduous woodlands especially along streams, ponds, marshes, 
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and lakes but sometimes in upland areas away from water but it can also found in young 
deciduous stands that emerge after a clear-cut (Gardali and Ballard 2000 ). 
Elevation Restrictions: 

Across its’ range elevations of breeding habitats range from sea level to 3,200 m (Gardali 
and Ballard 2000). In the interior of BC elevations range from 330-1,450 m (Campbell et al. 
1997). 
 
Range Restrictions 

In BC, WAVI breeds from the Peace lowland southward and is a fairly common migrant 
and breeder in the Southern Interior Ecoprovince of BC  (Campbell et al. 1997). 
 
Stand Type (tree species composition) 

WAVI shows a strong association with mature mixed deciduous woodlands, and an 
association with cottonwood/poplar dominated riparian forests has been noted throughout range. 
Other habitats include urban parks and gardens, orchards, farm fencerows, campgrounds, 
deciduous patches in pine forests, mixed hardwood forests, and, rarely, pure coniferous forests 
(Gardali and Ballard 2000 ). Bayne (2006) found WAVI to be more abundant in mixed 
deciduous, followed by fir than in other habitat types.  Bunnell and Vernier (2007) found WAVI 
to be strongly associated with deciduous and riparian habitats and Manning-Cooper showed them 
to be most abundant in early to mid seral hardwood stands.  
 
Structural Elements Required (i.e. veteran trees, shrubs) 
 
Nest Sites: In general, presence of tall, primarily deciduous trees appears to be a requirement of 
breeding habitat, however, beyond tall trees, individuals show high degree of latitude 
structurally, i.e. understory varies from groomed grass in park to impassable shrub layer in 
riparian forest (Gardali and Ballard 2000). Campbell et al. (1997) report that nests in BC are 
almost exclusively in deciduous trees from 1-16 m high.  
 
Forest Harvesting: Forest harvesting may be beneficial to WAVI if deciduous components are 
left. In unlogged coniferous-aspen forests of Arizona there were 0.52 - 0.63 pairs/ha, but in 
selectively logged coniferous-aspen forests with aspens left standing there were 0.88 - 1.1 
pairs/ha (Franzreb and Ohmart 1978). Similarly, population increases have been attributed to 
clearing of coniferous forests, leaving large deciduous trees near open spaces, which created new 
habitat for this species in Ontario and Quebec (James 1987, Paradis 1996).  WAVI were found to 
be more common in logged than in burned stands in the ESSF, but there was no difference in the 
MS (Stuart-Smith et al. 2006). Sallabanks et al. 2006 suggest that WAVI abundances should 
increase if canopy cover is reduced below 25-40%.  However, if forest openings due to logging 
caused increase in the populations of BHCO, WAVI productivity may be severely limited (Ward 
and Smith 2000).  
 
Moisture Level (site series)   

Seem to be associated with riparian, but not a riparian obligate. 
 
Territory Size: Gardali and Ballard (2000) report territory sizes as follows: 2 pairs in Arizona 

both 1.2 ha; 9 in riparian forest in coastal California in 1998 averaged 1.45 ha; 19 

http://bna.birds.cornell.edu/bna/species/551/articles/species/551/biblio/bib035
http://bna.birds.cornell.edu/bna/species/551/articles/species/551/biblio/bib068
http://bna.birds.cornell.edu/bna/species/551/articles/species/551/biblio/bib092
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territories in e. California averaged 1.2 ha; 1 in Illinois approximately 1.2 ha; 3 in s. 
Ontario near Toronto approximately 1.2–1.5 ha; and 2 in Alberta both 1.5 ha.    

Interesting Facts:  
  

• Males often sing while sitting on the nest  
• WAVI is one of the species most heavily parasitized by BHCO in some areas and sink 

populations can result where BHCO populations are high (Ward and Smith 2000) 
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 Wilson’s Warbler 
By Andrea Norris 

January 2008 
 
Introduction 
Wilson’s warbler is a widely distributed migrant in British Columbia, occurring throughout all 
ecoprovinces (Campbell et al. 2001). British Columbia has some of the highest reported densities 
of the wilson’s warbler in North America (Breeding Bird Survey data, in Campbell et al. 2001). 
Breeding habitat is often comprised of willow and deciduous tree species, and where shrub 
complexity is high (Ammon and Gilbert 1999, Campbell et al. 2001). The Canadian 
Intermountain Joint Venture (CIJV) prospectus listed wilson’s warbler as a target focal species 
for conservation efforts in coniferous forest types. The BC Ministry of Environment classified 
wilson’s warbler as a yellow-listed species, or one that is apparently secure and not at risk of 
extinction (B.C. Conservation Data Centre 2008). However, Ammon and Gilbert (1999) suggest 
that recent population declines in the western portion of the species’ range may be due to large-
scale destruction of riparian habitat. With 30% declines in detections on breeding bird surveys in 
North America, the objective suggested by the CIJV for this species was to increase its 
population size by 40% (CIJV).  
 
Biogeoclimatic Ecosystem Classification (BEC) Zone 
MS: Most nests in British Columbia were in predominantly deciduous stands (Campbell et al. 
2001). Thus, occurrences in the MS zone are most likely in lower elevations and/or in seral MS 
stands where trembling aspen and/or alder are present. Preston et al. (2007) found highest 
abundances of wilson’s warblers in the MS zone, compared to ESSF, IDF and ICH. 
 
ESSF: In the southern parts of the Rocky Mountains, such as Kootenay National Park, wilson’s 
warbler reaches its highest density in low subalpine habitats (Campbell et al. 2001). The most 
important vegetation types in this region were green alder, fern, avalanche shrub, Engelmann 
spruce, subalpine fir, green alder closed forest, and lodgepole pine, false azalea grouseberry 
closed forest (Campbell et al. 2001). 
 
IDF: Occurrences most likely where deciduous trees are present, or where shrub cover is high. 
Preston et al. (2007) found the lowest abundances of wilson’s warblers in this zone, compared to 
MS and ESSF. 
 
ICH: Preston et al. (2007) found wilson’s warblers absent in this zone. Bayne (2004) determined 
that there were no wilson’s warblers in the ICH or the IDF zones in TFL14.  
 
Structural stage (as defined by Davis 2006) 
Wilson’s warblers are typically found in willow and deciduous tree understory and/or sub-
canopy in openings in moist forest openings (CIJV). In the Rocky Mountains, vegetation of 
breeding territories generally reflects available vegetation types, consisting of willows (Salix 
spp.), bog birch (Betula glandulosa), and shrubby cinquefoil (Potentilla fruticosa) with an 
understory of forbs, mosses, and sedges (Carex spp.; Ammon and Gilbert 1999); territory may 
include edge of coniferous or aspen (Populus tremuloides) forests (EMA). Wilson’s warbler 
abundance is often positively correlated with shrub cover (Ammon and Gilbert 1999), thus 
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(Ammon and Gilbert 1999) 

probably most associated with Davis’ structural group E (Large Tree, Open or Moderate Crown 
Closure), where understory shrubs are abundant. 
 
Age class 
In the Bulkley River valley, wilson’s warblers were most abundant in mature trembling aspen 
forests, compared to clearcuts and sapling-stage plots (Campbell et al. 2001). Due to its 
association with understory shrub complexity and forest gaps, breeding habitat preference is 
likely for stands of older forest age classes. 
 
Elevation restrictions 
In British Columbia, Wilson’s warblers breed over a wide range of elevations from near sea level 
on Vancouver Island and the Queen Charlotte Islands to timberline elevations in mountainous 
regions (Campbell et al. 2001). 
 
Range restrictions 
Wilson’s warblers breed throughout British Columbia.  
 
Stand type (tree species composition) 
Vegetation at nest sites in Rocky Mountains (percent of n = 
75 nests): willow 80%, grasses 41%, shrubby cinquefoil 9%, and 
alder 5%, with 91% of nest sites reported to be in moist 
meadows, 6% by streams, and 3% in willow thickets (Ammon 
and Gilbert 1999). Deciduous trees and shrub cover are 
apparently the most important characteristics of breeding 
habitat (Ammon and Gilbert 1999, Campbell et al. 2001). 
 
 
Structural elements required (i.e., veteran trees, shrubs) 
Abundance of wilson’s warblers is often positively correlated 
with abundance of deciduous trees and shrub cover (Ammon and 
Gilbert 1999). All sources tend to agree that willow is a very (and 
perhaps the most) important shrub for breeding habitat of this species (CIJV, Ammon and 
Gilbert 1999, Campbell et al. 2001). 
 
Moisture level (site series)  
Within montane shrub willow habitats, primarily found in tall, comparatively xeric shrub-willow 
sites (Ammon and Gilbert 1999). However, in the Rocky Mountains, 91% of nest sites were 
found in moist meadows and CIJV reports that wilson’s warblers prefer moist forest openings 
(CIJV, Ammon and Gilbert 1999). Furthermore, Campbell et al. (2001) report that nest-sites 
were often situated in forests where the moisture level encouraged a ground cover of mosses or 
grasses. 
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Townsend’s Warbler 
By Nancy Mahony 

 
Introduction 
Townsend’s Warblers (Dendroica townsendi) breed throughout BC and winter from coastal 
Washington State through central Mexico and Central America. In the Southern Interior 
Mountains ecoprovince of BC, TOWA is a fairly common to common migrant and breeder and 
is one of the most common breeding warblers in interior coniferous forests, especially at higher 
elevations (Campbell et al. 2001). BBS data indicate that BC has some of the highest breeding 
densities of TOWA in North America and there have been no significant population trends in BC 
or continent-wide during the last 30 years. It is a characteristic nesting species in the Englemann 
spruce-subalpine fir and Douglas-fir, western hemlock, western red cedar and western white pine 
forests of the “wet belt’ of the Kootenay and Columbia Valleys and is the most abundant breeder 
in Kootenay National Park where it occurs in every watershed (Campbell et al. 2001). 
 
Biogeoclimatic Ecosystem Classification (BEC) Zone 
 
ESSF: Most preferred BEC zone (Bayne) 
MS: Second most preferred BEC zone (Bayne)   
ICH: Follows MS and ESSF in preference (Bayne) 
IDF: Least preferred (Bayne), avoided compared to other BEC zones (Preston et al. 2007) 
In the Radium area, Bunnell and Vernier (2007) found TOWA to be common breeders in the 
IDF, ESSF, ICH but not in the MS zone.  
   
Structural Stage (as defined by Davis 2006) 
 
Grp D (medium tree closed crown closure) or Grp F (large tree closed crown closure) 
 

• Preferred more closed canopy in Idaho (Sallabanks et al. 2006) 
• Bayne found TOWA to be associated with increased forest age up to 150 yrs, and greater 

stand height and canopy closure. 
• Most abundant in unlogged, old-growth forest, but also common in late successional 

stages and uncommon in logged forest (Wright et al. 1998). 
• Over southern part of range in Idaho, Montana, Oregon, and Washington, forests suitable 

for breeding generally are characterized by ≥70% canopy coverage, tall conifers, high 
basal area, numerous conifer saplings, and dense deciduous undergrowth (Wright et al. 
1998).  

However:  
• Had higher abundance in logged than in burned stands in ESSF and MS but highly 

associated with residual conifer overstory trees and older age forests (Stuart-Smith et al. 
2006) 

• More detections in early and mid rather than late seral stage (Manning-Cooper 2007). 
 
Age Class 
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On the BC coast, TOWA were most abundant in second growth forests 30-60 years old (Bryant 
et al. 1993). However, in the interior, Bunnell and Vernier (2007) found that TOWA is limited to 
older conifer and avoids early seral stages, with a preference for stands > 90 years in Radium.  
Bayne found that the probability of detection of TOWA in Invermere TSA peaked in forests 150 
years old than dropped off. In studies from across it’s breeding range (NE Oregon, SE Alaska, 
Washington and NW Montana), TOWA is most abundant in unlogged, old-growth forest, but 
also common in late successional stages and uncommon in logged forest (Mannan et al. 1983, 
Kessel and Kogut 1985, Wetmore et al. 1985, Hejl and Woods 1991, Tobalske et al. 1991).  
 
Elevation Restrictions:  
 
In the BC Interior, TOWA are found from 470-2200 m (Campbell et al. 2001).  

Range Restrictions 
 
In BC, TOWA breeds throughout the province with the highest densities in the  
the Georgia Depression, Queen Charlotte Islands and in Coast Mountains, but there are also large 
numbers in the Southern Interior and Kootenays (Campbell et al. 2001). 
 
Stand Type (tree species composition) 
 
In Radium, TOWA showed a preference for hardwood habitats, regardless of age and in models 
including Trembling Aspen and Douglas Fir as predictors, TOWA were negatively associated 
with Douglas Fir (Manning-Cooper 2007). Bayne showed that TOWA used mixed conifer and 
spruce stands more than fir, pine and mixed deciduous, in that order. Bunnell and Vernier (2007) 
showed that TOWA were most abundant in conifer rather than in mixed or deciduous stands but 
also classify TOWA as a riparian obligate. There is little known about preferred foraging habitat 
for TOWA, except that during breeding season, they feed primarily in upper third of coniferous 
canopy (Wright et al. 1998). 
 
Structural Elements Required (i.e. veteran trees, shrubs) 
 
Nest Sites: Nests are located almost exclusively in coniferous trees, although only a few records 
are known from BC and range in height from 0.9 - 30 m (Campbell et al. 2001).   In NE Oregon, 
nests are generally located in areas with higher canopy volumes of grand fir and Douglas fir and 
higher densities of understory shrubs than were generally available (Mannan and Meslow 1984).  
 
Forest Harvesting and Burns:  TOWA had higher abundance in logged than in burned stands 
in ESSF and MS but were highly associated with residual conifer overstory trees and older age 
forests (Stuart-Smith et al. 2006). Consequences of habitat loss and fragmentation of old forest 
have been documented for variety of passerines including Townsend’s Warbler (Wetmore et al. 
1985, Freemark et al. 1995; but see Schieck et al. 1995).  While there appears to be little direct 
evidence of population level effects of breeding habitat loss for this species, it has been identified 
by some authors as one of the long-distance migratory land birds most likely to be negatively 
affected by alteration of tropical forest wintering habitats (Wright et al. 1998).   
 

http://bna.birds.cornell.edu/bna/species/333/articles/species/333/biblio/bib063
http://bna.birds.cornell.edu/bna/species/333/articles/species/333/biblio/bib058
http://bna.birds.cornell.edu/bna/species/333/articles/species/333/biblio/bib123
http://bna.birds.cornell.edu/bna/species/333/articles/species/333/biblio/bib045
http://bna.birds.cornell.edu/bna/species/333/articles/species/333/biblio/bib118
http://bna.birds.cornell.edu/bna/species/333/articles/species/333/biblio/bib062
http://bna.birds.cornell.edu/bna/species/333/articles/species/333/biblio/bib123
http://bna.birds.cornell.edu/bna/species/333/articles/species/333/biblio/bib123
http://bna.birds.cornell.edu/bna/species/333/articles/species/333/biblio/bib033
http://bna.birds.cornell.edu/bna/species/333/articles/species/333/biblio/bib096
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Moisture Level (site series)   
 
?? large elevation range and use of mixed confier types makes it difficult to assign. 
 
Territory Size: No direct estimates of territory size are available. Densities recorded range from 
2.7–4.4 pairs/10 ha in mature mixed-coniferous forest and 0.1–0.5 pairs/10 ha in managed mixed 
coniferous forests in NE Oregon (Mannan and Meslow 1984) and in Alaska, 4.8–8.1 pairs/10 ha 
in mature mixed coniferous-deciduous forests (Matsuoka et al. 1997). In British Columbia 
densities ranged from 1.0–2.0 pairs/10 ha in interior coniferous forests, 2.2 pairs/10 ha in mature, 
coastal coniferous forests, and 2.0 pairs/10 ha in mature stands of spruce (Erskine 1977). In 
Radium, densities ranged from 0.61-1.83 birds/10 ha (Manning-Cooper 2007). 

Interesting Facts:  
 

• Townsend’s Warbler frequently hybridizes with Hermit Warbler where ranges overlap 
leading some to question whether adequate isolating mechanisms exist to support 
recognition of 2 separate species (Wright et al. 1998).   

• Western spruce budworm may be an important food source where present 
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 Olive-sided Flycatcher  
By Nancy Mahony 

 
Introduction 
In Canada, OSFL has recently been designated as threatened by COSEWIC. BBS data show 
significant negative declines of - 5.7%/year since 1968 in BC. In the past 30 years this species 
has experienced significant declines in populations throughout its range, causing it to be listed as 
a Sensitive Species or Species of Concern by several federal and state agencies and conservation 
groups (Altman and Sallabanks 2000). Examination of BBS data indicates that greatest declines 
have occurred primarily west of Rocky Mtns., in regions that also support highest relative 
abundance of the species thus; declines are greatest in the core of this species’ population. 
 
Biogeoclimatic Ecosystem Classification (BEC) Zone 
MS: Not one of the most abundant species in MS in Kootenays (Stuart-Smith et al. 2006).  
ESSF: One of the most abundant species in this zone and more abundant in logged stands 
(Stuart-Smith et al. 2006).  
IDF: Preston et al. (2007) found OSFL to avoid the IDF zone but showed no statistical 
preference for the ESSF, ICH or MS. 
ICH: Bayne showed that in Tembec Tree Forest Licence # 14, southwest of Golden BC, OSFL 
most preferred the ICH zone followed by the ESSF then the MS but avoided the IDF.  
 
In the Radium area, Bunnell and Vernier (2007) found OSFL to be uncommon breeders in the 
IDF, MS, ESSF, ICH and PP zones.  
 
 
Structural Stage (as defined by Davis 2006) 
Grp C or Grp E, either medium tree or large tree, open to moderate crown closure: due to 
association with older stands adjacent to open areas. 
 
Age Class 
Breeding habitat is generally described as edges of semi-open mature coniferous forest and 
mixed woodlands, often near water (Campbell et al. 1997). Preston et al. (2007) found OSFL to 
be associated with Forest Classes 1 (trees < 1.3 in height) and 2 (trees 1.4 – 3 m in height). 
However, they caution that this species may occur at the interface of two forest classes or among 
older retention in younger stands.  This is likely a result of OSFL preferring openings at the edge 
of older forests rather than a preference for young forest types. Altman and Sallabanks (2000) 
report that OSFL presence in early successional forest appears dependent on availability of snags 
or residual live trees for foraging and singing perches. In the Sierra Nevada mountains Optimum 
habitat in is considered to be late-successional forests with 0–39% canopy cover (Verner 1980). 
In n. Idaho, they are more abundant in a matrix of selectively logged western red cedar–western 
hemlock forest with scattered 10- to 26-yr-old clear-cuts than in fragmented and unfragmented 
old-growth forest (Hejl and Paige 1994). In Oregon Coast Ranges, they are more abundant in 
landscapes containing highly fragmented late-seral forest with high-contrast edges than in less 
fragmented landscapes (McGarigal and McComb 1995. 
  

http://bna.birds.cornell.edu/bna/species/502/articles/species/502/biblio/bib183
http://bna.birds.cornell.edu/bna/species/502/articles/species/502/biblio/bib072
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Elevation Restrictions:  
 
Near sea level – 2200 m, in interior, scarce at valley bottoms, more abundant at higher elevations 
– Okanagan, most records above 900m in Douglas Fir zone (Campbell et al. 1997).  Altman and 
Sallabanks (2000) report that OSFL  may occur at any elevation from sea level to timberline, but 
usually at mid- to high-elevation forest (920–2,130 m) in montane and northern coniferous 
forests.  

Range Restrictions 
In BC, the OSFL breeds throughout the province, except the Queen Charlotte Islands, with the 
highest densities in the Georgia Depression and the Sub-boreal Interior ecoprovinces (Campbell 
et al. 1997). 
 
Stand Type (tree species composition) 
Bunnell and Vernier (2007) found that OSFL were specialists that breed in a wide variety of 
habitats or show a positive response to harvesting or particular seral stage.  They were strongly 
associated with coniferous forests, riparian areas and edges. Near Golden, OSFL did not 
however prefer one stand type over the other (mixed decid., pine, fir, spruce, mixed conifer) and 
they were also more common where there were rivers, indicating their perceived preference for 
riparian areas (Bayne).  It appears that structure, ie. older trees/snags with adjacent open areas 
and riparian areas is more important that tree species composition per se. 
 
Structural Elements Required (i.e. veteran trees, shrubs) 
 

Edges and Snags: OSFL breeds along forest edges and openings, including burns, natural 
edges of bogs, marshes, and open water, in semi-open forest and harvested forest with some 
structure retained. Tall, prominent trees and snags, which serve as singing and foraging perches, 
and open air space for foraging, are common features of all nesting habitats (Altman and 
Sallabanks 2000).  In Douglas-fir forests of nw. California, OSFL is the only common species 
detected more often at forest edges than in forest interior (Rosenberg and Raphael 1986). OSFL 
uses snags more frequently than live trees in nw. Oregon, perhaps because they offer 
unobstructed views and flight paths for locating and capturing insects. In central Alaska, >80% 
of perches were snags or dead-topped trees (Wright 1997). Association with forest openings and 
forest edge also documented at a landscape level. In mixed conifer forest of w.-central Idaho, it 
is more abundant in clear-cut watersheds treated than in watersheds without clear-cuts (Evans 
and Finch 1994). 

 
Riparian: OSFL Frequently occurs along wooded shores of streams, lakes, rivers, beaver 

ponds, bogs, and muskegs, where natural edge habitat occurs and standing dead trees often are 
present (Altman and Sallabanks 2000). Presence near water may be due to higher insect 
abundance in these areas. Occurrence near water is particularly true in boreal forest in northern 
portion of breeding range. 

http://bna.birds.cornell.edu/bna/species/502/articles/species/502/biblio/bib146
http://bna.birds.cornell.edu/bna/species/502/articles/species/502/biblio/bib189
http://bna.birds.cornell.edu/bna/species/502/articles/species/502/biblio/bib044
http://bna.birds.cornell.edu/bna/species/502/articles/species/502/biblio/bib044
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Burns: OSFL is frequently reported as being associated with burned forest; likely because of 
creation of forest openings, increased edge at interface of live and dead forest, and availability of 
snags. In conifer forests of Sierra Nevada, OSFL was present in burns 1–2, 6–8 and 6–25 years 
postburn, and absent in adjacent unburned forest (Altman and Sallabanks 2000). In Montana, 
Robertson and Hutto (2007) found that compared to naturally high-severity burned forest one 
year after the fire, selectively harvested forests were an ecological trap for OSFL where, despite 
higher densities and nestling provisioning rates,  nest success was half that of the burned area 
due to increases in nest predators.  However, in northwestern California, Meehan and George 
(2003) found that nest success for OSFL was lower in 1-2 year old burns than in adjacent 
unburned forest apparently due to a decrease in food availability in the burns. In Yellowstone 
National Park, OSFL occurred in low densities in spruce-fir 2–3 yr after burn, were absent in 
unburned forest, and at relatively high densities in lodgepole pine 4–5 yr after burn (Pfister 
1980). In 4-yr postburn habitat in Kootenay National Park, it was more common in burn and 
burn edge than in adjacent mature forest (Edwards 1973). 

 
Forest Harvesting: Altman and Sallabanks (2000) report numerous studies showing positive 

numerical responses of OSFL to some types of harvested forest. In Arizona, it is more abundant 
in mixed conifer stands subjected to selective overstory removal than in unharvested stands. In 
Douglas-fir forests of Idaho, OSFL increased in abundance following removal of all marketable 
trees >25 cm dbh and single-tree selection. In the n. Rocky Mtns., it showed strong positive 
associations with seed tree, clear-cut, shelterwood, and group selection cut types. In subalpine 
forest of central Colorado, population increased significantly in 40-ha drainage where 36% of 
drainage was harvested in 12 1.2-ha circular clear-cuts. In western larch –Douglas-fir forest of 
nw. Montana, they were more abundant in logged  than in unlogged forest and in both of the 
latter 2 examples, snags of several tree species were left standing, thereby providing foraging and 
singing perches and potential nesting structures. In parts of the arid west, however, where 
naturally open or semiopen forests occur that provide suitable habitat, OSFL is less abundant or 
absent in harvest units, particularly clear-cuts. In a study that modelled suitable habitat over time 
for OSFL with three forest management scenarios in Oregon, Spies et al. (2007) found that 
suitable habitat for OSFL initially decreased over time as semi-open forests (canopy closure 20-
40%)  decreased in area, but then increased in later decades as due to an increase in older forest 
structure and snags.  The greatest decline in OSFL habitat occurred when no thinning of trees 
occurred because stands remained too dense for foraging.  

Moisture Level (site series)   
?? prefers riparian edges, possibly ICH 
 
Interesting Facts:  
The OSFL undergoes one of the longest and most protracted migrations of all Nearctic migrants, 
wintering primarily in Panama and the Andes Mountains of South America.  Nesting territories 
are relatively large for a passerine bird; 1 pair may defend up to 40–45 ha (Altman and 
Sallabanks 2000). 
 

http://bna.birds.cornell.edu/bna/species/502/articles/species/502/biblio/bib126
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Dusky (Interior Blue) Grouse  

By Nancy Mahony 

Introduction 
Based on recent genetic evidence, the coastal and interior forms of the Blue Grouse have been 
split in two separate species.  The subject of this review is the interior, Dusky Grouse. Dusky 
Grouse is a widespread resident throughout interior BC east of the Coast Mountains with the 
lower abundances north of 52o latitude (Campbell et al. 1990). BBS data show negative 30 year 
trends for both BC (-2.4%/yr) and range-wide (-2.1%/yr), however, this includes Sooty Grouse 
as well (Sauer et al. 2008).  NatureServe lists Dusky Grouse as S4 apparently secure in BC. 
During breeding season, DUGR inhabit a wide elevation range from shrub-steppe and open 
Ponderosa Pine forests at low elevation to openings in subalpine forests (Campbell et al. 1990; 
Zwickel and Bendell 2005). Dusky Grouse migrate to higher elevation, denser conifer forests in 
winter (Campbell et al. 1990; Zwickel and Bendell 2005). 
 
Biogeoclimatic Ecosystem Classification (BEC) Zone 
Bunnell and Vernier (2007) classify Dusky Grouse as uncommon breeders in the IDF, MS, 
ESSF, ICH and PP BEC zones in Radium.  Because they use such a wide elevation range DUGR 
likely uses openings and edges in all BEC Zones for breeding but may be more common at 
higher elevation closed forests during the winter and would therefore be more common in ESSF 
and MS. 
 
Structural Stage (as defined by Davis 2006) 

Breeding: Grp C or Grp E due to requirement for open forest types 
Wintering: Grp D (medium tree closed crown closure) or Grp F (large tree closed crown 

closure) 
 
Age Class 
?? Structure, i.e. forest openings for breeding habitat and thermal cover for wintering is likely 
more important than age. One study from Douglas fir forests in Colorado found that in winter 
DUGR used dense (2000 stems/ha) second growth (40-75 year old), open to dense (200-1900 
stems/ha) mature stands (100-200 yr old) and open (< 100 stems/ha) old-growth (200-600 yr 
old).   
 
Elevation Restrictions:  
DUGR breed through a wide elevation range from lowland shrubsteppe to subalpine.  They can 
winter at > 1,800 m (Marshall 1946) and > 2,285 m in Idaho (Stauffer and Peterson 1985) and in 
Colorado at > 2,530 m (Cade and Hoffman 1990). Deep snow at higher elevations restricts 
access to understory vegetation and grit.  

Range Restrictions 
 
In BC, DUGR breeds throughout the province east of the Coast Mountains with the highest 
densities south of 52o latitude (Campbell et al. 1990). 
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Stand Type (tree species composition) 
Little information specific to BC 
 

Breeding: May be found in shrub/steppe and grassland communities out to 2+ km from 
forest edge and in or along the edge of virtually all montane forest communities with relatively 
open tree canopies and in alpine/subalpine ecotones (Zwickel and Bendell 2005).  DUGR use 
many forest habitats including ponderosa pine, Douglas-fir, and true firs, alone or in 
combination. Shrub/steppe and forest habitats often are mixed with varying amounts of 
trembling aspen. Aspen thickets are often used selectively by breeding males and in mid and late 
summer, by broods. Sex and age classes of grouse on breeding ranges composed of a mosaic of 
plant communities may use the habitats differentially (Zwickel and Bendell 2005). 

Wintering: Throughout their range, DUGR winter almost exclusively in montane conifer 
forests including subalpine forest in stands dominated by any of the following conifers, alone or 
in combination: white fir, Engelmann spruce/subalpine fir, Douglas-fir, lodgepole pine, limber 
pine western hemlock, mountain hemlock and perhaps, pinyon pine (Zwickel and Bendell 2005). 
Remmington and Hoffman (1996) found that DUGR much preferred to feed on Douglas fir than 
on Engelmann spruce or subalpine fir but another study found that DUGR could reduce heat loss 
by roosting overnight in subalpine fir rather than Douglas fir (Pekins et al. 1997). 
 
 
Structural Elements Required (i.e. veteran trees, shrubs) 
 
Nest Sites: Nests are placed in small depressions on the ground, mostly under live vegetation or 
fallen logs (Campbell et al. 1990). Nests may be on recent burns with little cover and are in 
virtually all community types occupied in breeding season (Zwickel and Bendell 2005).  
 
Forest Harvesting :  In general, the effects of forest management practices on DUGR habitats 
are poorly understood (Zwickel and Bendell 2005). Logging at higher elevations, becoming 
commonplace, may impact winter ranges (Cade and Hoffman 1990, Zwickel and Bendell 1985). 
South and central coast populations (BC to n. CA) often increase after clear-cut logging, at times 
spectacularly. Higher densities are short-lived, about 15-20 yr, with rapid declines to low levels 
as tree canopy closes, especially in plantations. Densities are likely to remain low until canopy 
reopened (Zwickel and Bendell 1985). 
 
Moisture Level (site series)   

Breeding: From south to north, interior subspecies may occupy some of the hottest and 
most xeric to some of the coldest (but dry) montane habitats in North America (Zwickel and 
Bendell 2005). 
 

Wintering: ?? 
 
Home Range 

Breeding: In spring/summer, average size and range in size of territories of adult males: 
sw. Alberta = 0.6 ha, 0.2-0.9 ha, n = 11 (Boag 1966); Montana = 0.8 ha, 0.5-1.1 ha, n = 27 
(Martinka 1972); Colorado = 1.5 ha, 1.2-1.9 ha, n = 16 (Hoffman 1981).  Overall mean for males 

http://bna.birds.cornell.edu/bna/species/015/articles/species/015/biblio/bib038
http://bna.birds.cornell.edu/bna/species/015/articles/species/015/biblio/bib151
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http://bna.birds.cornell.edu/bna/species/015/articles/species/015/biblio/bib064
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= 0.97 ha; range = 0.2-1.9 ha. Home range size among females varies widely, and seasonally. 
Some brood ranges 12-16 ha in Idaho (Caswell 1954); maximum diameters of most brood ranges 
in Montana were < 800 m, up to 1200 m (Mussehl 1960). Home ranges of 15 breeding females 
throughout summer in sw. Alberta averaged 17.4 ha. 

Wintering: Winter information is limited to three radio-tracking studies only. In 
Colorado, most DUGR moved up to 200 m between consecutive locations: juveniles' median 
home range = 18.7 ha, 9.2-42.2 ha, n = 3; yearling/adult median = 3.0 ha, 1.6-7.1 ha, n = 10; all 
but three birds moved among different stands of trees (Cade 1985). In NE Oregon, 19 
adults/yearlings had mean home range sizes of 28 ha, 2-90 ha (Crawford and Pelren 1996). Mean 
ranges of 13 juveniles were 67 ha, 17-211 ha. 
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Review of habitat associations of brown creeper in British Columbia 
Prepared by: Andrea Norris 

For: Tembec / East Kootenay FIA Pilot Project 2008 
 
Introduction 
 
Brown creepers (Certhia americana) are relatively uncommon residents that occur over a wide 
range of elevations in the Southern Interior Mountains Ecoprovince of British Columbia 
(Campbell et al. 1997). They are mostly found in old growth, coniferous forests that contain 
large diameter trees and snags with rough or peeling bark for nesting and foraging.  The 
Canadian Intermountain Joint Venture (CIJV) prospectus listed brown creepers as a target focal 
species for conservation efforts in coniferous forest types. The BC Ministry of Environment 
classified brown creeper as a yellow-listed species, or one that is apparently secure and not at 
risk of extinction (B.C. Conservation Data Centre 2008). However, with over 75% declines in 
detections on breeding bird surveys in North America, the objective suggested by the CIJV for 
this species is to double its population size (CIJV). Since the Southern Interior Mountain 
Ecoprovince region has among the highest densities of brown creepers in the province, habitat 
conservation efforts in this area may yield positive results since this area apparently contains 
preferred habitat, provincially.  
 
 
Biogeoclimatic Ecosystem Classification (BEC) Zone preferences 
 
MS: In the interior, brown creepers inhabit almost all mature coniferous forests and mixed 
stands of conifers and quaking aspen, balsam poplar, or birch (Campbell et al. 1997). Bunnell 
and Vernier (2007) found that they were common breeders in the MS zone in the Radium DFA 
(common: > 20 individuals/day in suitable habitat). 
 
ESSF: Bunnell and Vernier (2007) found that creepers were common breeders in the ESSF zone. 
 
ICH: Bunnell and Vernier (2007) found that creepers were common breeders in the ICH zone. 
 
PP: Brown creepers rarely occur in Ponderosa Pine forests (Campbell et al. 1997). But, Bunnell 
and Vernier (2007) found that they were common breeders in the PP zone. 
 
IDF: Bunnell and Vernier (2007) found that creepers were common breeders in the IDF zone. In 
Oregon, brown creeper abundance was highest in old growth Douglas-fir forests (Mannan and 
Meslow 1984). 
 
 
Structural stage preferences (as defined by Davis 2006) 
 
Due to nest-site requirements, brown creepers are probably most associated with Groups E 
(Large Tree, Open or Moderate Crown Closure) and F (Large Tree, Closed Crown Closure), but 
probably found in Groups C (Medium Tree, Open or Moderate Crown Closure) and D (Medium 
Tree, Closed Crown Closure) if these stands are mixed with patches of Groups E and F, and if 
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required structural components (i.e., large, remnant trees and snags) are present. In Alberta, 
mature aspen forests with large, sparsely distributed trees and high canopy heterogeneity were 
preferred (Schieck and Nietfeld 1995). 
 
Age class 
 
Due to affinity for old-growth forests, brown creepers probably prefer late seral to climax 
community age classes in all BEC zones. Nearly twice as many breeding habitats were classified 
as old-growth forest rather than mature second-growth forest (Campbell et al. 1997). 
 
Elevation restrictions 
 
Occurrences reported from 220 to 2000m and breeding records reported from 340 to 1200m in 
interior British Columbia (Campbell et al. 1997). 
 
 
Range restrictions 
 
Brown creepers breed in coastal, central, and northwestern BC, with some breeding records in 
northeastern BC (Campbell et al. 1997). They are winter residents in southern BC, from 
Vancouver Island, to southeastern BC (including Invermere area).  
 
Stand type (tree species composition) 
 
Creepers are typically associated with older, conifer and conifer-hardwood forests. Old-growth 
forests with high canopy closure and high density of large trees and large snags are preferred 
habitat conditions for brown creepers (Hejl et al. 2002). Highest abundances occur in habitats 
with different forest types, where forests contain a diversity of species that provide abundant and 
diverse invertebrates on tree trunks of different tree species, since the foraging patterns of 
creepers are seasonally dynamic (Campbell et al. 2002). 
 
Structural elements required (i.e., veteran trees, shrubs) 
 
Creepers require large-diameter, dead or dying trees with sloughing bark or thick bark for nest 
sites. Bark surface area, depth, and complexity of bark furrows in large trees very important for 
nesting and foraging (Hejl et al. 2002). In Alberta, brown creepers showed a strong positive 
correlation with densities of shrubs and saplings (Schieck and Nietfeld 1995). 
 
Nest trees: In BC, most nests were found in coniferous trees (70% , n=30), including Douglas-fir 
(37%), western redcedar (20%), western hemlock, Sitka spruce, ponderosa pine, and lodgepole 
pine. Deciduous trees included red alder (10%), bigleaf maple (10%), quaking aspen, black 
cottonwood, and Garry oak. Snags and stumps were important, as living and dead trees were 
used in equal proportions as nest trees. 
 
Forage trees: In Alberta, abundance was positively correlated with trees > 20cm DBH (Schieck 
and Nietfeld 1995). In Washington, creeepers foraged on Douglas-fir trees >50 cm DBH 
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disproportionately to their availability (Lundquist and Manuwal 1990). In Oregon, creepers 
foraged most on live conifers (Weikel and Hayes 1999). 
 
Moisture level (site series) 
 
Moderately dry, mature, old-growth forests are preferred (Campbell et al. 1997). In southern 
Washington and northern Oregon, average densities were highest in old-growth mesic, followed 
by old-growth wet, mature mesic, old-growth dry, then young mesic, respectively (Campbell et 
al. 1997). 
 
Interesting facts 
 
Brown creeper is the only treecreeper in North America (Hejl et al. 2002) 
BBS data show that next to the Georgia Depression, the highest abundances of brown creepers in 
BC occur in the Southern Interior Ecoprovince, and in the Southern Interior Mountains 
(Campbell et al. 1997). But, Hejl et al. (2002) notes that BBS data for this species should be used 
with some trepidation, as numbers are often low on roadside surveys. 
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Review of habitat associations of red-naped sapsucker in British Columbia 
Prepared by: Andrea Norris 

For: Tembec / East Kootenay FIA Pilot Project 2008 
 

Introduction 
 
Red-naped sapsuckers (Sphyrapicus nuchalis) are widespread breeders across central southern 
and southeastern British Columbia (Campbell et al. 1990). As migrant cavity-nesters, they 
require conifer trees for foraging upon arrival on the breeding grounds, and live but decaying 
deciduous trees for excavating nests. As a result of their association with both coniferous and 
deciduous trees, the Canadian Intermountain Joint Venture listed red-naped sapsuckers as a 
target focal species for conservation efforts in mixed forests. However, sapsuckers occur in a 
wide range of Biogeoclimatic Zones, and forest stand types, structural stages, and age classes, 
thus well-defined habitat associations may be difficult for this species. The BC Ministry of 
Environment classified red-naped sapsucker as a yellow-listed species, or one that is apparently 
secure and not at risk of extinction (B.C. Conservation Data Centre 2008). Breeding bird surveys 
in the Northern Rockies Bird Conservation Region (BCR10) indicate that populations have 
increased by 200% since 1970. However, immediately west of this region, in the Great Basin 
Bird Conservation Region (BCR9), populations decreased by 70% during this time (CIJV). The 
current objective of the CIJV for this species in BCR10 is to maintain the current population 
trend (CIJV). 
 
 
Biogeoclimatic Ecosystem Classification (BEC) Zone 
 
MS: Since the Montane Spruce (MS) occurs from approximately 1100 to 1650 m (Stuart-Smith 
et al. 2006), and red-naped sapsuckers are generally restricted to 1300m elevation in BC, they are 
probably less common in climax MS (in conifer dominated stands – Fd, Sx, Lx), but more 
common in early seral stands where lodgepole pine (Pinus contorta var. latifolia), trembling 
aspen (Populus tremuloides) and paper birch (Betula papyrifera) are present, particularly at lower 
elevations (Stuart-Smith et al. 2006). When found in the MS, sapsuckers probably mostly occur 
on north aspects, where elevation was 1100-1550, rather than south-facing aspects of 1200-
1650m. Bunnell and Vernier (2007) found that sapsuckers were common breeders in the MS 
zone in the Radium DFA (common: > 20 individuals/day in suitable habitat). Preston et al. 
(2007) found highest abundances of sapsuckers in MS, compared to ESSF, IDF and ICH. 
 
IDF: Bunnell and Vernier (2007) found that red-naped sapsuckers were common breeders in the 
IDF (Interior Douglas-fir) zone. They are also common breeders in the Cariboo-Chilcotin IDF 
(elevation ~1000m) in mixed forests, particularly where aspen are present (Martin et al. 2004). 
Sapsuckers are positively associated with naturally fragmented and harvested forest edge (Norris 
2007, Drever et al. 2008). Preston et al. (2007) found the second highest abundances in the IDF 
zone. 
 
PP: Bunnell and Vernier (2007) found that sapsuckers were common breeders in the Ponderosa 
Pine zone. No information for this zone from Preston et al. (2007). 
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ESSF: Sapsuckers are probably uncommon/absent in Engelmann Spruce-Subalpine Fir (ESSF) 
zone because elevation of this zone in the area (1550-2100m) is beyond the elevation restriction 
reported for sapsuckers, and because of  the low deciduous component in this zone. Bunnell and 
Vernier (2007) found sapsuckers absent in this zone in the Radium DFA. Similarly, Preston et al. 
(2007) found no sapsuckers in the ESSF in the Invermere TSA. 
 
ICH: Bunnell and Vernier (2007) found sapsuckers absent in this zone. Preston et al. (2007) 
found low abundances/rare occurrences of red-naped sapsuckers in this zone. 
 
 
Structural stage (as defined by Davis 2006) 
 
Given the proclivity for mixed coniferous-deciduous forest types, edge and riparian habitats 
(Campbell et al. 1990, Walters et al. 2002), and for structural elements of medium to large aspen 
trees for nesting (Martin et al. 2004), sapsuckers are probably most common in structural Groups 
C (Medium Tree, Open or Moderate Crown Closure) and E (Large Tree, Open or Moderate 
Crown Closure), where large trees are available for nesting and foraging, but open-moderate 
crown closure where stand heterogeneity includes edge habitat. Also, where Group A (Shrub 
Sapling Stand Structural Group) overlaps with Groups C, D (Medium Tree, Closed Crown 
Closure), E, and/or F (Large Tree, Closed Crown Closure). Preston et al. (2007) found no 
associations of red-naped sapsuckers with forest structure classes. 
 
 
Age class 
 
Given the affinity for deciduous components, sapsuckers are probably most abundant in early 
seral MS and IDF, and early seral to climax PP. 
 
 
Elevation restrictions 
 
Reported occurrences are from 300 to 1300m in British Columbia (Campbell et al. 1990). 
 
 
Range restrictions 
 
Breeds in Rocky Mountain region north to central southern and southeastern British Columbia 
(north to Cinema and Yoho National Park and west to Tatla Lake and Manning Provincial Park; 
Campbell et al. 1990). 
 
 
 
 
 

http://bna.birds.cornell.edu/bna/species/663a/articles/species/663a/biblio/bib016
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Stand type (tree species composition) 
 
Deciduous and mixed forests are preferred, including aspen, ponderosa pine, aspen-fir parklands, 
logged forests with remnant deciduous patches, birch, occasionally subalpine forest edges 
(Campbell et al. 1990). In the Cariboo-Chilcotin region, red-naped sapsuckers are common in 
mixed coniferous-deciduous forests with Douglas-fir, lodgepole pine, spruce, and trembling 
aspen (Aitken et al. 2002). 
 
Structural elements required (i.e., veteran trees, shrubs) 
 
Nest trees: In BC, most nests are in deciduous trees (91%, n=273), including trembling aspen 
(49%), birches (16%), poplar (14%), black cottonwood, alder, and willow. Live trees with some 
visible sign of disease or decay, such as heart rot are preferred (Campbell et al. 1990, Martin et 
al. 2004). In the IDF zone in the Cariboo-Chilcotin region, all nest trees were trembling aspen, 
which were 31.2 ± 6.7cm diameter breast height, and typically within 30m of a forest edge 
(Aitken et al. 2002, Martin et al. 2004).  
 
Forage trees:  In Hat Creek BC, conifers such as Rocky Mountain juniper, Douglas-fir, 
lodgepole pine, hybrid white spruce; and trembling aspen are preferred in the early breeding 
season. Later in the season, primarily deciduous trees and shrubs, such as willow, swamp birch 
[Betula pumila], water birch [B. occidentalis], chokecherry [Prunus virginiana], and mountain 
alder [Alnus tenuifolia] were preferred (Walters et al. 2002).  
 
Moisture level (site series) 
 
Nest trees are often on the edge of woodlands adjacent to water bodies such as streams, ponds, 
sloughs, and lakes, or other open areas such as road edges, cut stands, transmission lines, and 
mountain meadows (Campbell et al. 1990, Aitken et al. 2002). 
 
Interesting facts: 
 
In areas of overlapping ranges, red-naped sapsuckers have been reported to hybridize with red-
breasted and williamson’s sapsuckers (the latter species is a provincially red-listed species; Short 
and Morony 1970, Walters et al. 2002). 
Red-naped sapsuckers are a double keystone species for many other birds, facilitating cavity 
availability for nest-site limited cavity nesters by excavating cavities, and facilitating food 
availability for hummingbirds and bark gleaners through creation of sapwells and bark scaling 
(Daily et al. 1993, Norris 2007). 
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APPENDIX B. SPECIES ACCOUNTING SYSTEM. 
Review of  all bird species occurring within the study area to assess their response to forest practice and their accessibility for 
monitoring based on the approach described within the text. Compiled by F.Bunnell and W. Campbell. The legend for the table appears 
at the end of the table. 

                                        Priority   TSA 
Common Name Species Name 

BC Status     
CoSEWIC 1 2 3 

Global 
Resps. 

SAS        
Group BEC 

Invermere Cranbrook 
GROUP 1 - 
GENERALISTS            
American Crow Corvus brachyrhynchos Y   6 6 6 6 1   com-B com-B 

American Goldfinch Carduelis tristis Y   6 2 4 7 1/6mm   ucom ucom 
American Robin Turdus migratorius Y   6 6 6 6 1 IDFdm2 com-B com-B 
American Tree Sparrow Spizella arborea Y   6 6 6 6 1   trans,cas(w) cas(w) 
Black-billed Magpie Pica hudsonia Y   6 6 6 6 1   ucom-B com-B 
Brown-headed Cowbird Molothrus ater Y   6 6 5 6 1   com-B com-B 
Calliope Hummingbird Stellula calliope Y   5 4 5 5 1   cas ucom-B 

Cassin's Finch Carpodacus cassinii Y   6 6 5 6 1   ucom-B ucom-B 
Cassin's Vireo  Vireo solitarius Y   6 6 6 5 1   com-B com-B 
Chipping Sparrow Spizella passerina Y   6 6 5 6 1 IDFdm2 com-B com-B 
Common Raven Corvus corax Y   6 6 5 6 1 IDFdm2 com-B com-B 
Common Redpoll Carduelis flammea Y   6 4 5 6 1   com(w) com(w) 

Cooper's Hawk Accipiter cooperii Y NaR 6 6 6 6 1   ucom-B ucom-B 
Cordilleran Flycatcher Empidonax occidentalis Y   na na na 7 1   cas Cas-B 
Dark-eyed Junco Junco hyemalis Y   6 6 5 6 1/NT   com-B com-B 
European Starling Sturnus vulgaris Y   na na na na 1/6mm   trans, com-B trans, com-B 
Golden Eagle Aquila chrysaetos Y NaR 6 4 5 6 1   trans,ucom-B trans,ucom-B 
Gray Jay Perisoreus canadensis Y   6 6 6 6 1 MSdk ucom-B ucom-B 
Great Horned Owl Bubo virginianus Y   6 6 6 6 1   com-B ucom-B 

House Finch Carpodacus mexicanus Y   6 6 6 7 1   cas com-B 
Long-eared Owl Asio otus Y   6 4 5 6 1/3w   cas cas 

Mourning Dove Zenaida macroura Y   6 2 4 6 1/6mm   ucom-B ucom-B 
Nashville Warbler Vermivora ruficapilla Y   5 6 6 6 1/3u   ucom ucom 
Olive-sided Flycatcher Contopus cooperi Y   5 2 4 6 1 MSdk ucom-B ucom-B 
Pine Siskin Carduelis pinus Y   6 6 5 6 1/SF2 ESSFdk1 com-B com-B 
Red-tailed Hawk Buteo jamaicensis Y NaR 6 6 6 6 1   com-B com-B 
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Rufous Hummingbird Selasphorus rufus Y   6 2 4 e 1   com-B com-B 
Spotted Sandpiper Actitis macularis Y   6 6 6 6 1 MSdk com-B com-B 
Townsend's Solitaire Myadestes townsendi Y   6 6 5 5 1   com-B com-B 

Turkey Vulture Cathartes aura Y   6 6 5 7 1   cas com-B 
Vesper Sparrow Pooecetes gramineus Y   6 2 4 6 1 IDFdm2 com-B com-B 

Western Kingbird Tyrannus verticalis Y   6 4 5 7 1   ucom-B ucom-B 
White-crowned Sparrow Zonotrichia leucophrys Y   6 6 6 6 1   trans,ucom-B trans,ucom-B 

            
GROUP 2 - FOREST 
TYPE            
American Redstart Setophaga ruticilla Y   6 6 6 6 2:H1,MW2   com-B com-B 

Bald Eagle 
Haliaeetus 
leucocephalus 

Y NaR 6 6 6 4 2:C2 
  com-B com-B 

Baltimore Oriole Icterus galbula Y   6 4 5 7 2:H,R   abs abs 
Black-capped Chickadee Poecile atricapillus Y   6 6 5 6 2:H,IMW   com-B com-B 
Black-chinned Hummingbird Archilochus alexandri Y   6 4 5 7 2:R.H   cas ucom 
Bohemian Waxwing Bombycilla garrulus Y   6 6 6 6 2:R   com(w) com(w) 
Broad-winged Hawk   B   6 6 4 0 2:H2,H1   cas abs 
Clark's Nutcracker Nucifraga columbiana Y   5 6 5 5 2:C2   ucom-B ucom-B 
Evening Grosbeak Coccothraustes 

vespertinus 
Y   6 2 4 6 2:H2,MW2 

  com(w)-B com-B 
Great Blue Heron Ardea herodias ns   6 2 3 6 2:R   com-B com-B 
Great Gray Owl Strix nebulosa Y NaR 6 4 5 6 2:C   cas cas 
Hammond's Flycatcher Empidonax hammondii Y   6 6 6 4 2:C1,C2   com-B com-B 
Hermit Thrush Catharus guttatus Y   6 6 6 6 2:H1,NT   com-B com-B 
Least Flycatcher Empidonax minimus Y   6 6 6 6 2:H1,H2   com-B com-B 
Magnolia Warbler Dendroica magnolia Y   6 6 6 6 2:MW1,H2   ucom-B cas 
Merlin Falco columbarius Y NaR 6 6 6 6 2:MW2   ucom-B ucom-B 
Northern Hawk Owl Surnia ulula Y NaR 6 6 5 6 2:C2,R/3c   ucom-B cas 
Pine Grosbeak Pinicola enucleator Y   5 6 6 6 2:C ESSF com(w)-B com(w)-B 
Red Crossbill Loxia curvirostra Y   6 2 4 6 2:C2   com-B com-B 
Ruby-crowned Kinglet Regulus calendula Y   6 6 6 6 2:C1,C2 IDFdm2 com-B com-B 
Ruffed Grouse Bonasa unbellus Y   4 2 4 6 2:H1,MW1   com-B com-B 
Sharp-shinned Hawk Accipiter striatus Y NaR 6 6 6 6 2:all   trans,ucom trans,ucom 
Steller's Jay Cyanocitta stelleri Y   6 6 6 5 2:C   ucom-B ucom-B 
Townsend's Warbler Dendroica townsendi Y   6 6 6 e 2:MW1,C1   trans,com-B trans,com-B 
Varied Thrush Ixoreus naevius Y   6 6 6 4 2:C2.C1   com-B com-B 
Warbling Vireo Vireo gilvus Y   6 6 6 6 2:H1,MW1   com-B com-B 
Western Tanager Piranga ludoviciana Y   6 6 6 5 2:H2,MW1   com-B com-B 
Western Wood-pewee Contopus sordidulus Y   6 2 4 6 2:all   com-B com-B 
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White-winged Crossbill Loxia leucoptera Y   6 6 6 6 2:C2,MW1   ucom ucom 
Yellow-rumped Warbler Dendroica coronata Y   6 6 5 6 2:C   trans,com-B trans,com-B 
             
GROUP 3 - CAVITY 
SITES            
American Kestrel Falco sparverius Y   6 2 4 6 3c/open   com-B com-B 
Am. Three-toed 
Woodpecker  

Picoides dorsalis Y   6 6 6 6 3c/C2,MW2 
  ucom-B ucom-B 

Barred Owl Strix varia Y   6 6 6 6 3c/1   ucom-B ucom-B 
Barrow's Goldeneye Bucephala islandica Y   4 1 3 2 3c/2:R   trans,ucom-B com-B 
Black-backed Woodpecker Picoides arcticus Y   6 6 6 6 3c/C2   cas-B cas-B 
Boreal Chickadee Parus hudsonicus Y   5 6 6 6 3:c/MW2,C1   cas-B ucom-B 
Boreal Owl Aegolius funereus Y NaR 6 3 4 6 3c/H2,MW2   cas cas 
Brown Creeper Certhia americana Y   4 1 3 6 3c/C2,MW2   ucom-B ucom-B 
Bufflehead Bucephala albeola Y   6 6 6 6 3c/2:R   com-B com-B 
Chestnut-backed Chickadee Parus rufescens Y   4 2 4 3 3c   cas cas 
Common Goldeneye Bucephala clangula Y NaR 6 1 3 6 3c/2:R   com-B com-B 
Common Merganser Mergus merganser Y   6 6 5 6 3c/2:R   com-B com-B 
Downy Woodpecker  Picoides pubescens Y   6 6 5 6 3c/H2,H1   com-B com-B 
Flammulated Owl Otus flammeolus B SC 5 2 3 7 3c/C   cas cas 
Hairy Woodpecker Picoides villosus Y   6 6 5 6 3c/H2,MW2   com-B com-B 
Hooded Merganser Lophodytes cucullatus Y   6 6 6 6 3c,w   com-B ucom-B 
House Wren Troglodytes aedon Y   6 6 5 6 3c/1   cas cas 
Lewis' s Woodpecker Melanerpes lewis R SC 3 6 2 7 3c,u   cas ucom-B 
Mountain Bluebird Sialia currucoides Y   6 4 5 6 3c/1   com-B com-B 
Mountain Chickadee Parus gambeli Y   6 6 6 5 3c/C   com-B com-B 
Northern Flicker Colaptes auratus Y   6 6 6 6 3c/H,MW   com-B com-B 
Northern Pygmy-Owl Glaucidium gnoma Y NaR 5 1 3 5 3c/C2   ucom-B ucom-B 
Northern Saw-whet Owl Aegolius acadicus Y   6 6 6 6 3c/C2,MW2   trans,ucom-B ucom-B 
Pileated Woodpecker Dryocopus pileatus Y   6 3 4 6 3c/MW   ucom-B ucom-B 
Pygmy Nuthatch Sitta pygmaea Y   4 4 5 7 3c/C   cas cas 
Red-naped Sapsucker Sphyrapicus nuchalis Y   5 6 5 2 3c/H   com-B com-B 
Red-breasted Nuthatch Sitta canadensis Y   6 6 6 6 3c/MW   com-B com-B 
Tree Swallow Tachycineta bicolor Y   6 2 4 6 3c/C   com-B com-B 
Vaux's Swift Chaetura vauxi Y   4 2 4 4 3c/2R,6mm   ucom-B ucom 
Violet-green Swallow Tachycineta thalassina Y   6 6 5 6 3c/2:open   com-B com-B 
Western Bluebird Sialia mexicana Y   6 2 4 7 3c/6mm   cas com-B 
White-breasted Nuthatch Sitta carolinensis Y   6 4 5 6 3c/H2,MW2   cas ucom-B 
Winter Wren Troglodytes troglodytes Y   6 6 6 6 3c/C2,MW1   com-B ucom-B 
Wood Duck Aix sponsa Y   6 2 4 7 3c/2:R   com-B com-B 
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GROUP 3 - 
UNDERSTORY            
Alder Flycatcher Empidonax alnorum Y   6 6 6 6 3u/NT,R   trans trans 
Brewer's Sparrow 
(Timberline) Spizella breweri taverneri na   4 4 5 4 3u   ucom cas 
Cedar Waxwing Bombycilla cedrorum Y   6 6 6 6 3u/NT   com-B com-B 
Common Yellowthroat Geothlypis trichas Y   5 6 6 6 3u,r,w   com-B com-B 
Dusky Flycatcher Empidonax oberholseri Y   6 4 5 6 3u/H2   com-B com-B 
Fox Sparrow Passerella iliaca Y   5 6 6 6 3u/NT,MW2   ucom-B ucom-B 
Gray Catbird Dumetella carolinensis Y   5 6 6 6 3u/2:R,RD   ucom-B ucom-B 
Harris' Sparrow Zonotrichia querula Y   6 6 6 7 3u   cas(w) cas(w) 
Lazuli Bunting Passerina amoena Y   6 6 5 6 3u   ucom-B cas 
Lincoln's Sparrow Melospiza linolnii Y   6 6 6 6 3u/RD,R   ucom-B ucom-B 
MacGillivray's Warbler Oporornis tolmiei Y   6 6 5 4 3u/RD, MW2   com-B com-B 
Orange-crowned Warbler Vermivora celata Y   6 6 5 6  3u/RD    com-B com-B 
Red-eyed Vireo Vireo olivaceus Y   6 2 4 6 2:H1,H2   com-B com-B 
Song Sparrow Melospiza melodia Y   6 6 6 6 3u,w/RD   com-B com-B 
Spotted Towhee Pipilo maculatus Y   6 6 5 6 3u   cas ucom-B 
Swainson's Thrush Catharus ustulatus Y   6 2 4 6 3u/H2,MW2 IDFdm2n com-B com-B 
Tennessee Warbler Vermivora peregrina Y   6 6 6 6 3u/H2, NT   cas cas 
Veery Catharus fuscescens Y   4 2 4 6 3u,r,w/2H   ucom-B ucom-B 
Willow Flycatcher Empidonax traillii Y   6 2 4 7 3u,w,r   com-B com-B 
Wilson's Warbler Wilsonia pusilla Y   5 2 4 5 3u/2:R,NT,C2   com-B com-B 
Yellow Warbler Dendroica petechia Y   6 2 4 6 3u/MW1,H1   com-B com-B 
            
GROUP 3 - RIPARIAN 
and WETLANDS            
American Avocet Recurvirostra americana R   4 6 2 7 3w   cas cas 
American Bittern Botaurus lentiginosus B NaR 5 2 3 6 3w   ucom-B ucom-B 
American Coot Fulica americana Y   6 6 6 6 3w   com-B com-B 
American Dipper Cinclus mexicanus Y   6 6 6 5 3r   ucom-B com-B 
American Wigeon Anas americana Y   6 6 6 6 3w,r   com-B com-B 
Belted Kingfisher Ceryle alcyon Y NaR 6 6 5 6 3w,r   com-B com-B 
Black Tern Chlidonias niger Y   3 6 5 6 3w   com-B com-B 

Black-headed Grosbeak 
Pheucticus 
melanocephalus Y   6 6 6 6 3r/2:R,H   ucom-B cas 

Blue-winged Teal Anas discors Y   6 6 5 6 3w   com-B com-B 
Bonaparte's Gull Larus philadelphia Y   6 6 6 6 3w   trans,ucom trans,ucom 
Canada Goose Branta canadensis Y   6 6 6 6 3w,r   com-B com-B 
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Canvasback Aythya valisineria Y   6 2 4 6 3w   ucom-B ucom-B 
Cinnamon Teal Anas cyanoptera Y   6 2 4 7 3w   com-B com-B 
Common Loon Gavia immer Y   6 6 6 6 3r   com-B com-B 
Common Snipe Gallinago gallinago Y   6 6 5 6 3w,r   com-B com-B 
Eared Grebe Podiceps nigricollis Y   6 4 5 7 3w   ucom-B ucom-B 
Eastern Kingbird Tyrannus tyrannus Y   6 6 6 6 3r,w   com-B ucom-B 
Gadwall Anas strepera Y   6 6 6 7 3w   cas cas 
Greater Yellowlegs Tringa melanoleuca Y   6 6 6 6 3w   ucom-B ucom-B 
Green-winged Teal Anas crecca Y   6 6 5 6 3w   trans,com-B trans,com-B 
Harlequin Duck Histrionicus histrionicus Y   4 1 3 5 3r   ucom-B ucom-B 
Horned Grebe Podiceps auritus Y   4 6 5 4 3w   trans,ucom-B ucom-B 
Lesser Scaup Aythya affinis Y   6 2 4 6 3w   trans,ucom-B trans,ucom-B 
Mallard Anas platyrhynchos Y   6 6 5 6 3w   com-B com-B 
Northern Harrier Circus cyaneus Y   6 6 6 6 3w/6mm   ucom ucom 
Northern Pintail Anas acuta Y   6 6 5 6 3w   trans,ucom-B trans,com-B 
Northern Shoveler Anas clypeata Y   6 4 5 6 3r   trans,ucom-B trans,ucom 
Northern Waterthrush Seiurus noveboracensis Y   6 6 6 6 3r,w   com-B com-B 
Osprey Pandion haliaetus Y   6 6 6 6 3r,w   com com 
Pacific Loon Gavia pacifica Y   6 6 5 6 3r,w   trans trans 
Pied-billed Grebe Podilymbus podiceps Y   6 2 4 7 3w,r   com-B com-B 
Redhead Aythya americana Y NaR 6 2 4 7 3w   com-B com-B 
Red-necked Grebe Podiceps grisegena Y   6 4 5 6 3w   com-B com-B 
Red-winged Blackbird Agelaius phoeniceus Y   5 6 5 6 3w   com-B com-B 
Ring-necked Duck Aythya collaris Y   6 6 6 6 3w   trans,com-B trans,com-B 
Ruddy Duck Oxyura jamaicensis Y   6 6 6 6 3w   com-B com-B 
Rusty Blackbird Euphagus carolinus Y   3 2 3 6 3w   cas abs 
Solitary Sandpiper Tringa solitaria Y   6 6 6 6 3w/1   ucom-B ucom-B 
Sora Porzana carolina Y   5 6 6 6 3w   com-B ucom-B 

Western Grebe 
Aechmophorus 
occidentalis R   6 6 1 7 3r,w   ucom ucom 

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

Yellow-headed Blackbird 
Xanthocephalus 
xanthocephalus 

Y   6 2 4 6 3w 
  com-B com-B 

Sandhill Crane Grus canadensis B   6 2 3 6 4   cas cas 

Sharp-tailed Grouse 
Tympanuchus 
phasianellus 

Y NaR 3 2 4 6 4 
  abs cas 

Williamson's Sapsucker 
Sphyrapicus thyroideus 
nataliae R E 6 6 1 7 4   abs cas 

             
GROUP 5 - 
DISTRIBUTION            
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Golden-crowned Kinglet Regulus satrapa Y   4 6 5 6 5/MW2,C2   ucom-B ucom-B 

Northern Goshawk Accipiter gentilis Y   6 3 4 6 5/C1,C2   ucom-B ucom-B 
Spruce Grouse Falcipennis canadensis Y   6 6 6 6 5/C1,MW2   ucom-B cas 

            
GROUP 6 - NON-
FORESTED            
American Pipit Anthus spinoletta Y   6 6 6 6 6a   trans,com-B cas 
Bank Swallow Riparia riparia Y   5 6 5 6 6   com-B com-B 
Barn Swallow Hirundo rustica Y   6 2 3 6 6mm   com-B com-B 
Black Swift Cypseloides niger Y   4 2 4 4 6cl   ucom ucom 
Blue Jay Cyanocitta cristata Y   6 6 5 7 6mm/3s   cas-B cas-B 
Bobolink Dolichonyx oryzivorus B   6 2 3 7 6mm   ucom-B cas 

Brewer's Blackbird 
Euphagus 
cyanocephalus  

Y   6 6 5 6 6mm 
  com-B com-B 

California Gull Larus californicus B   6 6 4 7 6isl   trans,ucom trans,ucom 
Clay-colored Sparrow Spizella pallida Y   6 4 5 6 6mm/3s   trans,ucom-B ucom-B 
Cliff Swallow Petrochelidon pyrrhonota Y   6 2 4 6 6mm   com-B com-B 
Common Nighthawk Chordeiles minor Y T 6 2 4 6 6gr,mm/2:RD   ucom-B ucom-B 
Common Poorwill Phalaenoptilus nuttallii Y DD 6 4 5 7 6gr,sh/3u   cas ucom-B 
Dusky Grouse Dendragapus obscurus Y   4 2 4 3 6a/2:NT,RD   ucom-B ucom-B 
Golden-crowned Sparrow Zonotrichia atricapilla Y   6 6 6 5 6t/2:RD   cas cas 
Herring Gull Larus argentatus Y   6 6 5 6 6isl   trans,ucom trans,ucom 
Horned Lark Eremophila alpestris Y   6 6 6 6 6mm   ucom cas 
Killdeer Charadrius vociferus Y   6 2 4 6 6mm   com-B com-B 
Long-billed Curlew Numenius americanus B SC 4 6 4 7 6gr   cas-B cas 
Northern Shrike Lanius excubitor Y   6 6 6 6 6mm/3s   ucom(w) ucom(w) 
Peregrine Falcon Falco peregrinus anatum R Th 5 6 2 6 6cl   cas cas 
Prarie Falcon Falco mexicanus R NaR 6 6 2 7 6cl   cas cas 
Ring-billed Gull Larus delawarensis Y   6 6 5 6 6isl   ucom ucom 
Rock Wren Salpinctes obsoletus Y   6 2 4 7 6cl   cas cas 
Rough-legged Hawk Buteo lagopus Y NaR 6 6 2 7 6a   trans,ucom trans,ucom 

Savannah Sparrow 
Passerculus 
sandwichensis 

Y   6 6 6 6 6gr 
  trans,com-B trans,com-B 

Semipalmated Plover Charadrius semipalmatus Y   6 4 5 7 6   cas trans,cas 
Short-eared Owl Asio flammeus B SC 6 2 3 6 6mm   cas cas 
Swainson's Hawk Buteo swainsoni R   6 6 2 7 6gr,mm/2:all   cas cas 
Western Meadowlark Sturnella neglecta Y   6 2 4 6 6gr,mm   com-B com-B 
White-tailed Ptarmigan Lagopus leucura Y   5 6 6 3 6a   ucom-B ucom 
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Legend for the Species Accounting System 
Common name:  Species are grouped by the Species Accounting Group: 
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, old conifers); 
Group 3 – species with strong dependencies on specific habitat elements (e.g. snags or understory), so  
      may be useful in effectiveness monitoring; 
Group 4 – species restricted to 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. 
 
Within each group  species are ordered by common name.  
 
Species name:  Scientific name.  Note that in instances where the subspecies present in the TSA  is considered of particular concern that subspecies is indicated. 
 
BC Status:  This is the status assigned by the Conservation Data Center of British Columbia. Y = yellow listed, B = blue listed, r = red‐listed. 
 
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:  Refers to the priority ranking within the BC conservation framework.  In 2008 the province adapted a conservation framework intended to make the 
allocation of conservation effort more cost‐effective  in terms of allocation of resources and more effective  in achieving desired outcomes.   That framework  is 
described in detail by Bunnell et al. 2009a.   One feature of the framework is a ranking of each species by priority in three different goals that broadly recognize 
the conservation adage – think globally act locally. These goals 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 Goals 1 and 2. 
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There are 6 potential ranks with 1 = highest and 6 = lowest.  The province reports rankings3 for each species evaluated within each of the three broad goals for 
conservation.   
 
Bunnell, F.L., Fraser, D.F., and Harcombe, A.P.  2009.  Increasing effectiveness of conservation decisions: a system and its application.  Natural Areas Journal 

29:79‐90.  
 
Global responsibility:   Global responsibility  is the estimated percentage of the species’ range or population size that occurs within the province, and can help 
guide ranking within the goals.  That percentage is reported in 7 classes: 
1= endemic; 100% of the global population 
2 = very high; 75‐99% of the global population 
3 = high; 51‐74% of the global population  
4 = moderately high; 30‐50% of the global population 
5 = intermediate, 11‐29% of the global population 
6 = low; less than 10% of the global population occurring in more than 30% of the province 
7 = low; less than 10% of the global population occurring in less than 30% of the province 
 
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 American Goldfinch is designated 1/6mm indicating the species is a generalist (Group 1) 
and when found  in forests occurs  in most types, but  is frequently found  in non‐forested habitat,  in this case manmade, such as agricultural areas.   Key to the 
groups and their modifiers  is  in Table 1.   Statistical tests were directed to apparent preferences across 12 habitat types derived from the VRI   and employing 
where relevant classes from the British Columbia Land Cover Classification System. 
 
BEC:   The most preferred variant  is reported only when there  is a statistically significant preference (p < 0.05).   Sampling permitted testing selection across 6 
variants: ESSFdk 1, ESSFdk 2, ICH mk 1, IDF dm 2, IDF dm 2n, IDF xk, MS dk 
 
 
 
 
 
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 

                                                 
3  Available at www.env.gov.bc.ca/conservationframework/ 
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2 Habitat type; most often forested1 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: Recently disturbed including harvesting <= 30 years (includes NSR) 

 
DF1 Young Douglas-fir (= >75%) and 31-140 years 

 DF2 Old Douglas-fir (= >75%) and >140 years 

 
SF1 Young spruce-fir (= >75%) and 31-140 years 

 SF1 Young spruce-fir (= >75%) and 31-140 years 

 
SF2 Old spruce-fir (= >75%) and >140 years 

 
PL1 Young pine (= >75%) and 31-90 years 

 
PL2 Old pine (= >75%) and >90 years 

 
MC1 Young mixed conifer (Doug-fir/spruce-fir, Doug-fir/pine, spruce-fir/pine); = >75% and 31-140 years 

 
MC2 Old mixed conifer (Doug-fir/spruce-fir, Doug-fir/pine, spruce-fir/pine); = >75% and >140 years 

 
MW1 Young deciduous or mixedwood (= >75%) and 31-90 years 

 MW2 Old deciduous or mixedwood (= >75%) and >90 years 
 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 (< ha) 
4 Localized habitats none  
5 Distribution important none Uses habitat type modifier when species occurs commonly in that habitat 
6  Non-forested at Alpine Tundra 
 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 is not reported. 

In many instances, tests indicated a preference for conifer types over hardwood types or vice versa, but did not distinguish a particular conifer type.  These are 
defined more broadly and designated more simply: types are designated C (conifer) or H (hardwoods and mixed woods); age classes for conifers are 1 = 31 to 
140 years, 2 = >104 years; age classes for hardwoods and mixed woods are 1 = 31 to 90 years, 2 = >90 years.   A type (e.g.,  ‘C’) without an age class number 
indicates there was not apparent preference across age classes. 
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Relative abundance:   Relative abundance also provides a general estimate of how common the species  is within the TSA.   That general estimate  is not closely 
related to actual observations.  That occurs neither the BBS methodology nor location of the survey routes sample all species adequately.  This general estimate 
employs three broad classes originally derived for birds (the richest vertebrate group).  The definitions of classes below are those for birds, here broadly adapted 
to other vertebrates as well.  
Com = common; 20 or more individuals per day in suitable habitat; moderate numbers. 
UCom = uncommon; 7‐20 individuals per day in suitable habitat; low numbers or irregular, often  
   concentrated locally. 
Cas =  casual (includes rare and vagrant); casual = 1‐6 individuals per season; occurs most years but  
            usually few records per year; rare and vagrant are less frequent occurrences. 
Trans =‐ transient; migrates through the study area. 
W = winter; the species winters in the area and although it has been sighted, is not reported to breed there.  
B = breeding. The species is known to breed within the study area. 
 
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; amphibians, for example, are locally concentrated .   
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APPENDIX C. MONITORING WORKPLAN 
 
 
 
 

- Workplan - 
 

 Field Assessment of   

Bird-Habitat Models Within the Cranbrook TSA. 
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Field Assessment of Bird-Habitat Models Within the 

Cranbrook TSA 
Model Framework Evaluation 

This project will use field validation and verification procedures to evaluate 5 

bird-habitat models developed for Tembec – Western Canada Division by the 

Department of Forest Science, University of British Columbia and the Canadian Wildlife 

Service.  The 5 bird species are:  Wilson’s Warbler (Wilsonia pusilla) or WIWA; 

Townsend’s Warbler (Dendroica townsendi) or TOWA; Olive-sided Flycatcher 

(Contopus cooperi) or OSFL; Warbling Vireo (Vireo gilvus) or WAVI; and Brown 

Creeper (Certhia americana) or BRCR. 

The current form of all 5 bird-habitat models is an ordinal classification that is not 

comprehensive (i.e. the rating scheme does not account for all possible habitats within the 

study area).  Each model describes habitat for 3 categories:  capable, suitable high, and 

suitable very high.   

Capable = ability of the habitat, under optimal natural seral condition to provide the life 

requisites of the species, regardless of current condition.   
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Suitable = ability of the habitat in its current condition to provide the life requisites of 

the species. 

Life requisites = special requirements of an animal for sustaining and perpetuating the 

species (food, cover, water and specific requirements for courtship, hibernating, 

migrating, reproducing, staging). 

Although the current model framework is descriptive or qualitative as opposed to 

quantitative, it does not fit within the Habitat Suitability Index (HSI) Model framework 

(US Department of the Interior 1981) or the British Columbia Wildlife Habitat Rating 

Standard V2 framework (Ministry of Environment, Lands and Parks 1999).   

HSI framework = species-habitat model is a numerical index that represents the capacity 

of a given habitat to support a selected fish or wildlife species; rating scheme is 

comprehensive and continuous where a minimum value of 0.0 indicates unsuitable 

habitat while a maximum value of 1.0 indicates optimum habitat; model can be based on 

suitability index (SI) curves which represent a measurable habitat variable related to the 

species life requisites versus species response; SI curves can be developed using 

empirical data, general statements, or expert opinion (US Department of the Interior 

1981). 

 BC Wildlife Habitat Rating Standard V2 framework = species-habitat model is 

composed of a species account and a ratings table (lookup table that contains ratings for a 

particular species that build on habitat relationships described in the species account); the 

ratings table must be accompanied by a written description of ratings assumptions, the 

selected rating scheme, and the provincial benchmark; the rating scheme is either a 6 

class, 4 class, or 2 class system with the 4 class system of High, Moderate, Low, or Nil 

being most common (Ministry of Environment, Lands, and Parks 1999). 

Ecological Rationale of Bird-Habitat Models 

I reviewed the current bird-habitat models by examining the accompanying 

species accounts, Birds of North America (BNA) accounts, peer-reviewed literature, and 

other existing habitat models.  I briefly discuss the interpretation and composition 

(variables included and not included) related to habitat suitability for each of the 5 bird-
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habitat models.  All bird-habitat models are breeding season habitat models.  The model 

form appears under the species name.  No written descriptions of model assumptions 

accompanied these habitat models. 

Wilson’s Warbler (Wilsonia pusilla) or WIWA 

Very high suitability habitat is MSdk (all site series except 02, 03, 04) and ESSF (all site 

series except 02) < 30 years, hardwood leading.   

High suitability habitat is MSdk (all site series except 02, 03, 04) and ESSF (all site series 

except 02) > 140 years, spruce leading. 

Current knowledge suggests that occurrence of WIWA in the ICH zone is 

unknown.  Since this species is strongly associated with shrub habitat, the VH Suitability 

description seems reasonable.  The H Suitability description also seems reasonable, 

although stands must be undergoing gap phase dynamics in the understory reinitiation or 

old growth stand development stages.  Gap phase dynamics occur when overstory trees 

die due to wind, pathogens, insects or drought.  The canopy gap created from individual 

tree mortality results in the growth of shade-tolerant shrubs and deciduous saplings and 

understory or forest floor trees (Oliver and Larson 1996).   

Considerable WIWA habitat may be found in non-forested areas.  The suitability 

of these habitats should be investigated:  NPBR or non-productive brush, NPBU or non-

productive burn, NCBR or non-commercial brush, NSR or not sufficiently restocked, 

riparian and wetland areas, AT or alpine tundra where avalanche tracts occur.  Because 

site productivity or soil moisture/nutrient classification may be a predictor of shrub 

density and diversity, these characteristics could be used to rank the suitability of these 

sites (see WIWA verification-expert opinion ratings table). 

Townsend’s Warbler (Dendroica townsendi) or TOWA 

Very high suitability habitat is all BEC zones except IDF, PP > 140 years, spruce leading. 

High suitability habitat is all BEC zones except IDF, PP > 90 years spruce leading and > 

140 years, mixed conifer. 

 Although the VH Suitability and H Suitability descriptions seem reasonable, there 

are 3 additional areas of uncertainty: 

1.  Forest composition – spruce may be an important tree species for TOWA, 

although this species breeds within many forest types including Douglas Fir, 
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Western Hemlock, Subalpine Fir, Grand Fir, Ponderosa Pine (Mannan et al. 1983, 

Mannan and Meslow 1984, Bryant et al. 1993, Wright et al. 1998).  Like the 

closely-related Black-throated Green Warbler (Dendroica virens; Morse and 

Poole 2005), TOWA occupy a wide range of habitats over their range (Wright et 

al. 1998). 

2. Age class – this species is associated with age classes up to 150 years although 

the optimal age appears to be approximately 100 years (probability of occurrence 

declines after 125 years; Bayne 2004).  The optimal age class should be 

determined within primary forest types. 

3. Foraging habitat – foraging structures includes medium and large sized conifer 

species but also understory conifer (fir, spruce) and deciduous shrubs and saplings 

(alder, birch) (Mannan and Melsow 1984, Matsuoka et al. 1997a and b).  Due to 

seasonal differences in foraging (pre and post-hatch), this species requires a 

breeding territory with high heterogeneity and a diversity of vegetation structure 

and floristics (Matsuoka et al. 1997b).    

Olive-sided Flycatcher (Contopus cooperi) or OSFL 

Very high suitability habitat is ESSF (exclude 02), ICH (exclude 02 in ICHmk4 and 

exclude 02 and 03 in ICH dm/dw1), and MSdk (exclude 02, 03) within 250 m of a 

wetland. 

High suitability habitat is ESSF, ICH, and MSdk < 30 years harvest/burn, < 45% slope. 

This species may be the most complex of the 5 species due to the importance of 

foraging and perching structures and the spatial juxtaposition of habitats.  There are 5 

additional areas of uncertainty: 

1.  Forest composition – this species is associated with conifer forests and mixed 

forests although the importance of specific tree species is unknown.  Spruce and 

fir may offer higher suitability for nesting (Altman and Sallabanks 2000). 

2. Foraging and perching structure – this species is strongly associated with tall or 

dead trees required for foraging (aerial sallying from top of snag or tip of 

dominant/tall tree to snatch flying insects) and perching (Altman and Sallabanks 

2000, Spies et al. 20007). 
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3. Distance to edge – OSFL are associated with the interface between two stands 

(Altman and Sallabanks 2000) and landscapes where late seral forests are 

distributed in patches with high edge density, high edge contrast, less core area, 

and complex shapes (McGarigal and McComb 1995).  The degree of association 

with edge is unknown; OSFL may be an edge obligate species although this 

species may use edges as well as other habitat types to meet its life requisites of 

nesting (live trees) and foraging (open areas).  If life requisites can be met within 

one habitat type (see 5 below), edge may be less important.   

Edge = the point at which dissimilar plant communities (different vegetation 

types, successional stages) meet. 

4. Type of edge – OSFL can use a wide variety of high contrast edges including both 

terrestrial (early seral next to late seral) and aquatic (late seral next to riparian or 

wetland) edges.  It may not be useful to limit edge type to aquatic edges (in this 

case wetland) because the value of a high contrast edge is likely the presence of 

an opening next to a mature stand.  The opening provides foraging habitat, while 

the mature stand provides nesting habitat and perches.  Type of edge should be 

identified to determine if it influences habitat use.    

Edge contrast = a qualitative measure of the difference in structure of two 

adjacent vegetated areas.   

High contrast edge = a high change in structure across the edge.  

5. Type of habitat – OSFL can use a variety of habitats including late seral sites with 

canopy openings and disturbed sites (natural or anthropogenic).  Structural 

attributes (live and dead trees and spatial heterogeneity) must be maintained in all 

habitats in order to provide nest and perch trees and foraging sites (Altman and 

Sallabanks 2000, Spies et al. 2007).  The importance of burned versus harvested 

stands with respect to habitat quality is unknown.  Harvested stands may provide 

increased nest sites and food availability (Meehan and George 2003, Robertson 

and Hutto 2007), but may be ecological traps due to higher nest predation risk 

(Robertson and Hutto 2007, Stuart-Smith and Hayes 2003), but see Meehan and 

George (2003). 

Warbling Vireo (Vireo gilvus) or WAVI 



Incidental Take and Migratory Birds  DRAFT REPORT – DO NOT CITE 

Tembec-CWS Field Assessment of Bird-Habitat Models  Page 6 
C. Lisa Mahon  March 2009 

Very high suitability habitat is ICH, MS and PP, IDFdm2, IDFdm2n (hygric/subhygric 

site series only) < 30 years, hardwood minimum 5%, and all stand ages, hardwood 

leading. 

High suitability habitat is IDF, PP > 30 years, hygric/subhygric site series that are not 

hardwood leading.  

Although the VH Suitability and H Suitability descriptions seem reasonable, there are 

3 additional areas of uncertainty: 

1.  Age class – this species has been associated with both mature and young 

hardwood stands (Gardali and Ballard 2000, Sallabanks et al. 2006, McComb et 

al. 2007).  Although often considered an early seral specialist, this species has 

been found in high numbers in mature and old-growth hardwood stands 

(Campbell et al. 1997, McComb et al. 2007).  The optimal age class or classes 

should be determined within primary forest types. 

2. Canopy closure – this species appears to prefer relatively open canopy hardwood 

forests for nesting.  Sallabanks et al. (2006) included WAVI within a group of 

early seral specialists associated with open canopy stands (average 17% canopy 

closure), while McComb et al. (2007) in a Habitat Capability Index model for 

WAVI suggested an association with moderately open hardwood stands (≥ 40% 

and < 70% canopy closure).  This characteristic may help to determine the 

suitability of different age classes. 

3. Distance to agricultural edge – WAVI nests can be heavily parasitized by Brown-

headed Cowbirds (Molothrus ater) in areas close to agricultural areas (< 13 km).  

This distance is the maximum commuting distance of BHCO (distance travelled 

between feeding and breeding home ranges where nests of host species are 

located; Curson et al. 2000).  Parasitism rates can be 80% and parasitized WAVI 

often raise no young of their own (no host-chick survival) suggesting that 

proximity to agricultural areas (farms, orchards, ranches, grazing areas) could 

have large negative impacts on WAVI populations (Ward and Smith 2000).  This 

is an important variable that influences habitat effectiveness as opposed to habitat 

suitability.  

Brown Creeper (Certhia americana) or BRCR 
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Very high suitability habitat is MS > 140 years, with Douglas Fir > 10% and MS 90-140 

years, mixed conifer. 

High suitability habitat is ICH, ESSF, IDF, PP > 140 years and ICH, ESSF, IDF, PP 90-

140 years with Douglas Fir veterans. 

VH Suitability and H Suitability descriptions appear reasonable although there is 

a strong bias to Douglas Fir.  This is surprising given that this species breeds within many 

forest types including Western Hemlock, Western Red Cedar, pine, fir, spruce, larch, and 

mixed stands dominated by Trembling Aspen (Hejl et al. 2002).  I suspect that Douglas 

Fir has been targeted because the deeply furrowed bark of this tree species may provide 

high quality foraging microhabitat for BRCR and the few foraging studies for this species 

have been conducted in Douglas fir forests (Mannan and Meslow 1984, Weikel and 

Hayes 1999).  If it is the structural attributes of trees that provide high quality foraging 

microhabitat for BRCR (e.g. live conifers with deeply furrowed bark and dead branches 

in the lower crown; Weikel and Hayes 1999), then a number of tree species in SE BC 

may meet these criteria including Western Hemlock (Hw), Ponderosa Pine (Py), 

Lodgepole Pine (Pl), Western White Pine (Pw), Western Larch (Lw), Engelmann Spruce 

(Se), White Spruce (Sw), Trembling Aspen (At), and Black Cottonwood (Act).  

There are 2 additional areas of uncertainty: 

1.  Age class – BRCR are associated with late seral conifer and mixed conifer forests 

(Mannan and Meslow 1984, Hejl et al. 2002, Mahon et al. 2008), although they 

also use younger forests as foraging habitat (e.g. 30-45 year Douglas Fir stands; 

Weikel and Hayes 1999).  Stands of different ages likely differ in their suitability 

due to the availability of critical structural attributes (large, live trees with deeply 

furrowed bark for foraging and large trees in advanced decay classes for nesting).  

These attributes can occur in younger stands if they are retained post-disturbance 

either as single trees or groups of trees (e.g. trees not killed by fire).  These 

attributes can also occur in managed stands where large live and dead trees are 

retained post-harvest (Mannan and Meslow 1984, Steventon et al. 1998, Mahon et 

al. 2008).  The optimal age class should be determined within primary forest 

types.  In addition, use of managed stands by BRCR should also be investigated. 
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2. Nesting structure – BRCR require large (> 30 cm DBH) conifer and deciduous 

trees ≥ Decay Class 4 for nesting (Fenger et al. 2006, Hejl et al. 2002) although 

smaller DBH trees can be used for nest sites (Mahon et al. 2008, average BRCR 

nest tree size = 23.8 cm DBH, n = 3).  It is more likely that the structural 

characteristics of potential nest trees (decay class, bark retention, wood condition) 

may be more important than tree size.  

Objectives of Current Validation/Verification Work 

Conducting a field assessment with the goal of evaluating existing species-habitat 

models should also attempt to collect information that can improve models (add variables 

to model, create or modify variable-response relationships in the model).  This can be 

accomplished by following an established and logical criteria for evaluating species-

habitat models (Roloff and Kernohan 1999) and collecting both validation and 

verification data (Brooks 1997).  Due to the general descriptive nature of the 5 species-

habitat models, I propose to:   

1. Review the existing bird-habitat models and discuss model interpretation, 

composition, and assumptions. 

2. Evaluate current bird-habitat models using validation data (direct measure 

of the specific variable of interest, e.g. bird relative abundance).  

3. Collect additional verification data (indirect measure of variable of 

interest, e.g. expert opinion field ratings).  

4. Use correlations between validation and verification data to confirm 

and/or modify habitat suitability relationships presented in expert 

opinion ratings tables.  

5. Use verification data, validation data, and existing empirical data to 

develop suitability curves (variable-response relationships) for 

important habitat variables related to the life requisites of nesting and 

foraging.  These relationships will be used to refine and improve 

existing models.       
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Sources of Error and Bias 

Errors in the model output are expected to be attributable to 4 main types of data error 

and bias: 

1. Spatial Accuracy.   

a. 20-100 m spatial error is common in both the TRIM DEM and Forest Cover 

b. Additional spatial uncertainty is introduced when the FC is converted to raster 

and the DEM is aggregated to 100m pixels.   

2. Inventory Attribute Error. 

a. Various errors and biases in the Forest Cover are known to occur.  Accuracy 

is also scale-sensitive with moderate accuracy at the level of individual 

polygons, but generally good accuracy at large scales, such as TSAs.   

b. TRIM data is assumed to be accurate although several anomalies occur across 

the study area.   

3. Bird-Habitat Model Error.  Model error can result from inappropriate ratings of 

individual variables and inappropriate combinations of variables within the 

model.  

4. Observer Bias.  Different field biologists can also have different interpretations of 

habitat suitability in the field.  This is a confounding factor that will be minimized 

by only one observer (senior biologist) collecting verification data during field 

assessments. 

Overview of Study Design 

1. The study area is 3 BEC zones within the Cranbrook TSA:  Interior Cedar 

Hemlock (ICH), Engelmann Spruce-Subalpine Fir (ESSF), and Montane Spruce 

(MS).  Areas sampled will need to factor in access and extent to stay within a 

limited budget.  The goal is to obtain a broad and representative sample across the 

TSA.   

2. A polygon or stand-level sampling approach will be used.  Targeted sampling will 

be used to survey across the gradient of forest type-age categories in each BEC 

zone.  Sample unit = point count. 
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3. Collection of validation data (bird point counts) and verification data (expert 

opinion ratings for 5 species) will be conducted by one experienced observer.   

4. Field observers (senior biologist and technician) will be ‘blind’ and not know the 

model predictions.  However, observers will have maps showing underlying data 

so that they can note when there is a major discrepancy between field and GIS 

conditions. 

Study Design 

 This project will stratify the study area by:  1) BEC zone (ICH, MS, ESSF), 2) 

forest type, and 3) age class.  I will define forest type categories by delineating Forest 

Cover into categories based on leading tree species.  The ICH zone will have the most 

categories (4-6) with fewer categories in the MS and ESSF zones (2-3).  Primary forest 

type categories (8-12) will be chosen by examining the % area for each forest type (% 

area = forest type area/total area).  All forest types identified in the bird-habitat model 

descriptions will be included (e.g. hardwood, spruce, mixed conifer, Douglas Fir).  I will 

define age class categories by delineating Forest Cover into 5 age classes based on stand 

age and height.  These categories will relate to 5 structural stages:  SH (Shrub/Herb:  < 20 

years), PS (Pole/Sapling:  < 40 years), YF (Young Forest:  40-80 years), MF (Mature 

Forest:  80-140 years), and OF (Old Forest:  > 140 years).  Stratifying by BEC zone, 

forest type, and age class will allow sampling across the full gradient of stand conditions.  

Because the model descriptions for the 5 bird species of interest include a range of stand 

conditions, from early seral (WIWA, WAVI) to late seral (TOWA, BRCR), this type of 

design will allow sampling of areas across the range of habitat suitability (i.e. unsuitable 

to highly suitable) for each species.  The number of sub-samples or replicates in each 

forest type-age class category will depend on the number of primary forest type 

categories.  For example, 8 primary forest type categories and 5 age class categories = 40 

forest type-age or habitat categories.  With a target sample size of 200 sample units (see 

Sample Size below), there will be approximately 5 sub-samples or replicates for each of 

the 40 habitat categories.   

Two additional variables will need to be considered during the selection of sample 

units:  slope (OSFL – burns and harvest units < 45% slope) and distance to edge (OSFL – 
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terrestrial and aquatic edges).  To assess distance to edge assumptions for OSFL, 2 edge 

types will be selected (terrestrial and aquatic) and 2 distances to edge will be selected (50 

m and 250 m).  This 2 x 2 factorial design will require multiple sub-samples for each 

factor although a trade-off can be met by selecting multiple aquatic and terrestrial edge 

sites and then conducting 2 point count surveys at each site (50 m and 250 m from the 

edge).  Although the 2 point counts are not independent (share one edge), this design 

does reduce sampling effort. 

 Sample units will be within a reasonable distance of road access and will be 

clustered to maximize sampling efficiency during multiple days (2-4 days) and a single 

day.  Extra or additional sample units (n = 6) will be selected in different polygons within 

a single-day cluster.  This ensures that sufficient sample units are available for sampling 

on a single day even if some sample units are unsuitable due to inventory attribute errors 

(base map characteristics do not correspond with ground characteristics).  I will alternate 

visits to BEC zones throughout the breeding season to avoid seasonal bias.  In late May, I 

will start sampling in the ICH zone, followed by the MS, and then the ESSF zones.  In 

June and July, I will sample BEC zones in any order that maximizes sampling efficiency 

(clustering of sample units to allow for multi-day sampling within one location and 

clustering of sample units for single-day sampling).  Although I will not initially stratify 

by the NHLB (Non-Harvesting Land Base) and THLB (Timber-Harvesting Land Base), I 

will attempt to divide samples between both areas (note that the NHLB may have road 

access limitations).       

Sample Size  
Sample size for the 2009 field season will be based on the number of days that 

can be surveyed during late May to early July (restricted calendar period for breeding 

bird surveys).  Based on crew and budget restrictions, the estimated number of days = 40 

sampling days.  Travel time between point counts, elevation changes, habitat and 

topographical restrictions will likely restrict the number of point counts (sample units) 

that can be surveyed on one day to 4-6 point counts/day.  Total point counts or sample 

units in 2009 = 40 days x average of 5 point counts/day = 200. 

Sample Plan 
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The detailed Sample Plan which will be completed prior to conducting the field 

assessment will ensure that the required number of sample points will be surveyed under 

tight budget and logistical constraints.  The key components of the sample plan will 

include:  study area extent, clustering of sample units (multi-day and single-day 

sampling), scheduling of sample units (order of sampling in a single day), access to 

sample units, and selection of extra sampling units to eliminate mapping or inventory 

attribute errors (base map characteristics do not correspond with ground characteristics).   

Attempts will be made to maximize sampling efficiency in the field by camping 

near survey locations, checking access roads, and reviewing in advance the survey 

schedule and all navigation aids (overview and field maps, aerial or orthophotos, GPS).  

 

Field Assessment – Sampling Procedures and Protocols 

Field assessment consists of 3 components: 

1. Validation – relative abundance of all bird species  

2. Verification – expert opinion ratings of habitat suitability (nesting and foraging) 

for 5 bird species: WIWA, TOWA, OSFL, WAVI, BRCR.    

3. Collection of basic habitat attribute information that can be used to:  

a. verify underlying data between the field and model ratings  

b. quantify errors and biases in forest cover information 

c. provide a basis for adjusting attribute rating curves in the model 

Validation - Relative Abundance Surveys 
 Point count surveys will be used to obtain an index to population size for breeding 

birds within the study area.  Index = a variable that correlates strongly with abundance or 

density of a species in an area (Caughley 1977).  Variable circular (Bibby et al. 2000) or 

variable radius point counts allow data (counts of individual birds) to be grouped into 

several distance intervals.  Distance analysis can then be used to calculate an effective 

detection radius (EDR) for each species (Buckland et al. 2001).  If distance is not 

recorded accurately, estimates based on distance sampling will be affected.  Recent 

evidence suggests that even experienced observers can not accurately gauge distances to 
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singing birds in the field.  Errors varied inconsistently with distance; errors could be 

negative at some distances and positive at others (Alldredge et al. 2007).   Due to the 

difficulty involved in estimating distances to singing birds in forest habitats, visual and 

aural detections will be grouped into 7 distance categories (0-25 m, 25-50 m, 50-75 m, 

75-100 m, 100-125 m, 125-150 m, and 150-infinity).  A range finder will be used to 

estimate distances to birds that are visually detected, although most birds in forest 

habitats are detected aurally.  In addition, the primary observer (CLM) will practice 

distance estimation for a 2 week period prior to the start of point count surveys, 

comparing ocular estimates with range finder measurements for both visually and aurally 

detected birds.  For each bird detected, the following information will be collected:  

habitat type, type of detection (visual, singing, calling), sex, age class, and activity 

(stationery, flying, chasing, nest building, carrying nesting material, carrying food).  

Point count surveys will be 10 minutes in length and the time to each detection will be 

recorded (to the nearest 1 minute).  All point counts will be conducted between 05:30 and 

09:30 am from late May to early July 2009 following Stuart-Smith et al. (2006).  

Restricting counts of birds to certain calendar periods and times of day helps to remove 

the variability in detectability that influences results (Johnson 2008).   

Weather conditions at each point count will be recorded following Resource 

Inventory Committee (RIC) standards:  ceiling, cloud cover, wind, precipitation, 

temperature.  Point counts will not be conducted during periods of wind or moderate to 

heavy rain or snow.  The same observer (CLM) will conduct all point counts to minimize 

observer bias and maximize observer expertise (CLM has 20 years of experience 

conducting breeding bird surveys and avian field research).  At the end of each point 

count survey, the GPS coordinate (UTM zone, Easting, Northing) will be recorded and 

the expert opinion ratings data collected for each of the 5 bird species of interest.  Basic 

habitat attribute data will be collected by a field technician assisting CLM.  Each point 

count station will be a minimum of 250 m from a polygon edge unless an edge variable is 

required to test the model.    

Verification – Expert Opinion Field Ratings 
Expert opinion field ratings are a subjective interpretation of habitat quality.  To 

ensure that field ratings approximate true habitat quality for the 5 bird species of interest, 
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it is important that assessments are conducted by an experienced bird-habitat ‘expert’.  

Qualified personnel should be familiar with:  the breeding behaviours and habitat 

associations of the 5 bird species of interest; nesting and foraging habitat selection 

literature for the 5 bird species of interest; standard habitat assessment procedures 

including stand mensuration and BEC classification.  The same observer (CLM) will 

collect expert opinion field ratings for the 5 species of interest. 

Expert opinion ratings tables were developed for each of the 5 species of interest 

and represent key breeding season habitat requirements.  There is a strong focus on 

assessing forest type and age class variables (structural stage used as a field surrogate for 

stand age) because these are the primary variables that influence avian habitat 

associations in forested ecosystems (Hobson and Bayne 2000).  In these expert opinion 

ratings tables, standard structural stage categories are those defined in the Field Manual 

for Describing Terrestrial Ecosystems (Ministry of Environment, Lands and Parks 1998).  

Specific structural stage categories developed by Davis (2006) for SE British Columbia 

will also be added prior to conducting field assessments.  Canopy closure is a variable 

often included in forest bird habitat models because it is linked to stand structure.  

Nesting and foraging variables describe the specific structural attributes or site 

characteristics associated with these behaviours.  In some cases, spatial variables (e.g. 

distance to edge) are included because they are strongly associated with the life requisites 

of the species (e.g. foraging habitat).  Height will also be recorded because both stand age 

and stand height are variables in the Forest Cover database that can be used to relate to 

structural stage.   

Typical habitat conditions found across the range of habitat suitability are 

presented for WIWA (Table 2), TOWA (Table 3), OSFL (Table 4), WAVI (Table 5), and 

BRCR (Table 6).  Suitability ratings will be estimated using a continuous scale of 0 -1.0 

with precision to 0.05.  Ratings on quartile breaks are not allowed.  Ratings are to be 

based on the average habitat suitability within 50 m radius of the point count center.  
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Table 10.  Description of rating interpretations and typical habitat conditions found across the gradient of nesting and foraging habitat suitability for Wilson’s 
Warblers (WIWA) in SE BC. 
Suitability Rating 0 – 0.25 

(Nil) 
0.25 – 0.50 

(Low) 
0.50 – 0.75 
(Moderate) 

0.75 – 1.00 
(High) 

Interpretation Unsuitable.  Habitat fails to 
provide minimum 
requirements. 

Suitability Unknown.  Habitat 
provides theoretical minimum 
conditions for nest/forage sites 
but use by species is rarely 
observed.  Suitability of two 
or more habitat variables is 
suboptimal reducing the 
overall suitability of the stand.   

Suitable.  Suitability of one or 
two habitat variables is lower 
than optimal conditions, but 
minimum requirements still 
exceeded.  Minority of 
nest/forage sites expected to 
occur in Moderate class 
habitat.   

Suitable.  All habitat variables 
meet optimal conditions.  
Majority of nest/forage sites 
are expected to occur in High 
class habitat. 

Forest Composition1 IDF, ICH IDF, ICH ESSF, MSdk ESSF, MSdk 
Structural 
Stage/Age2 

Structural Stage 5-6 (YF-
MF) 

Age 30-140 yrs 

Structural Stage 3a (SH-
Low Shrub) 
Age < 30 yrs 

Structural Stage 3b-4 (SH-
Tall Shrub-PS) 

ESSF, MSdk < 30 yrs 
Structural Stage 7 (OF) 
ESSF, MSdk > 140 yrs 

Structural Stage 3b-4 (SH-
Tall Shrub-PS) 

ESSF, MSdk < 30 yrs with 
abundant shrub cover 

Structural Stage 7 (OF) 
ESSF, MSdk > 140 yrs 

with treefall gaps 
Site Productivity/ 
Moisture + 
Nutrients3 

Very low site productivity 
Very xeric/xeric moisture 

Very poor nutrient 
No shrub density+diversity

Low site productivity 
Submesic/subxeric 

moisture 
Poor nutrient 
Low shrub 

density+diversity 

Med site productivity 
Mesic moisture 

Medium nutrient 
Med shrub 

density+diversity 

High site productivity 
Hygric moisture 

Very rich/rich nutrient 
High shrub 

density+diversity 

1 Forest Composition – stands within ESSF and MSdk BEC zones.  All site series may be suitable except ESSF 02 and MSdk 02, 03, 04.  Unknown 
whether IDF and ICH provide habitat for this species. 
2 Structural Stage/Age – associations suggest Structural Stage:  3b-SH (Shrub/Herb-Tall Shrub), 4-PS (Pole/Sapling), and 7-OF (Old Forest) (Ministry of 
Environment, Lands and Parks 1998).  Young seral must have abundant shrub cover.  Old seral must have treefall gaps containing abundant shrub cover.  
Age determined from forest cover polygons.  
3 Site Productivity/Moisture+Nutrients – high site productivity =      ; medium site productivity =      ; low site productivity =      ; soil moisture regime 

classes 0 (Very xeric)-8 (Hydric); soil nutrient regime classes A (Very poor)-E (Very rich)/F (Saline) (Ministry of Environment, Lands and Parks 



Incidental Take and Migratory Birds  DRAFT REPORT – DO NOT CITE 

Tembec-CWS Field Assessment of Bird-Habitat Models  Page 16 
C. Lisa Mahon  March 2009 

1998).  Dominant shrub species should be recorded along with a visual estimate of cover (% shrub layer) and height (tall shrub layer:  2-10 m or low 
shrub layer:  < 2 m).  If possible list 5 dominant shrub species and/or complete list of shrub species.  Examples of High Suitability sites include:  alder-
fern, willow, riparian/wetland.  The importance of riparian and wetland areas (shrub-dominated or forested) is unknown for this species in temperate 
regions as opposed to arid regions (Ammon and Gilbert 1999).  Bayne (2004) suggests that this species is associated with forested habitats adjacent to 
wetlands and lakes.  
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Table 3.  Description of rating interpretations and typical habitat conditions found across the gradient of nesting and foraging habitat suitability for 
Townsend’s Warblers (TOWA) in SE BC. 
Suitability Rating 0 – 0.25 

(Nil) 
0.25 – 0.50 

(Low) 
0.50 – 0.75 
(Moderate) 

0.75 – 1.00 
(High) 

Interpretation Unsuitable.  Habitat fails to 
provide minimum 
requirements. 

Suitability Unknown.  Habitat 
provides theoretical minimum 
conditions for nest/forage sites 
but use by species is rarely 
observed.  Suitability of two 
or more habitat variables is 
suboptimal reducing the 
overall suitability of the stand.   

Suitable.  Suitability of one or 
two habitat variables is lower 
than optimal conditions, but 
minimum requirements still 
exceeded.  Minority of 
nest/forage sites expected to 
occur in Moderate class 
habitat.   

Suitable.  All habitat variables 
meet optimal conditions.  
Majority of nest/forage sites 
are expected to occur in High 
class habitat. 

Forest Composition1 < 25% Conifer ≤ 50% Conifer > 50% Conifer 
Conifer = Cw, Hw, pine 

> 50% Conifer 
Conifer = spruce, fir 

Nesting+Foraging 
Structures2 

Spruce/fir < 15 cm DBH Spruce/fir < 30 cm DBH Large spruce/fir > 30 cm 
DBH 

Large spruce/fir > 30 cm 
DBH 

Diverse understory 
(conifer/decid saplings) 

Structural 
Stage/Age3 

Structural Stage 1-4 (SB-PS) 
Age < 40 yrs 

Structural Stage 5 (YF) 
Age < 40-80 yrs 

Structural Stage 6 (MF) 
Age > 80-140 yrs 

Structural Stage 7 (OF) 
Age > 140 yrs 

Canopy Closure4     
Height     
1 Forest Composition – stands within all BEC zones except IDF and PP.  All site series may be suitable.  TOWA breeding territories predominantly in 
spruce and fir stands (Wright et al. 1998, Matsuoka et al. 1997b). 
2Nesting+Foraging Structures – nest structures include large spruce or fir > 30 cm DBH (Mannan et al. 1983, Matsuoka et al. 1997a and b).  Foraging 
structures include medium and large conifer trees and understory conifers (fir and spruce) and deciduous shrubs and saplings (alder, birch) (Mannan and 
Meslow 1984, Matsuoka et al. 1997a and b).  Due to seasonal differences in foraging (pre and post-hatch), this species requires a breeding territory with 
high heterogeneity and a diversity of vegetation structure and floristics (Matsuoka et al. 1997b).   
3 Structural Stage/Age – associations suggest Structural Stage 7-OF (Old Forest) (Ministry of Environment, Lands and Parks 1998).  Age determined 
from forest cover polygons.  Associated with age classes up to 150 yrs (Bayne 2004) although optimum appears at about 110 yrs (probability of 
occurrence declines after 125 yrs).   
4Canopy Closure – breeding habitat thought to be in high canopy closure stands (> 70% suggested by Wright et al. 1998) but others give no value 

(Mannan and Meslow 1984, Bryant et al. 1993, Bayne 2004). 
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Table 4.  Description of rating interpretations and typical habitat conditions found across the gradient of nesting and foraging habitat suitability for Olive-
sided Flycatcher (OSFL) in SE BC. 
Suitability Rating 0 – 0.25 

(Nil) 
0.25 – 0.50 

(Low) 
0.50 – 0.75 
(Moderate) 

0.75 – 1.00 
(High) 

Interpretation Unsuitable.  Habitat fails to 
provide minimum 
requirements. 

Suitability Unknown.  Habitat 
provides theoretical minimum 
conditions for nest/forage sites 
but use by species is rarely 
observed.  Suitability of two 
or more habitat variables is 
suboptimal reducing the 
overall suitability of the stand.   

Suitable.  Suitability of one or 
two habitat variables is lower 
than optimal conditions, but 
minimum requirements still 
exceeded.  Minority of 
nest/forage sites expected to 
occur in Moderate class 
habitat.   

Suitable.  All habitat variables 
meet optimal conditions.  
Majority of nest/forage sites 
are expected to occur in High 
class habitat. 

Forest Composition1 < 25% Conifer ≤ 50% Conifer > 50% Conifer 
Conifer = Cw, Hw, pine 

> 50% Conifer 
Conifer = spruce, fir 

Foraging+Perching 
Structures2 

No or few tall or dead 
trees/ha 

< 10 tall or dead trees/ha > 10 tall or dead trees/ha > 25 tall or dead trees/ha 

Distance to High 
Contrast Edge3 

> 500 m from HC 
edge 

> 100 m from HC edge < 100 m from HC edge < 50 m from HC edge 

Type of Edge4 No edge LC edge-terrestrial HC edge-terrestrial  
(no shrub layer) 

HC edge-terrestrial (shrub 
layer) 

HC edge-aquatic (riparian 
or wetland) 

Type of Habitats5 Early seral with no 
retention 

Mid or early seral with no 
retention 

< 30 yr burn with no 
retention 

< 30 yr clearcut with no 
retention 

Late seral 
< 30 yr burn with limited 

retention 
< 30 yr PC/SH/CC with 

limited retention 

Late seral with treefall 
gaps 

< 30 yr burn with 
live+dead retention 

< 30 yr PC/SH/CC with 
live+dead retention 

Structural 
Stage/Age6 

    

Canopy Closure7     
Height     
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1 Forest Composition – stands within ESSF, ICH, MSdk except dry site series.  OSFL build cup nests predominantly in conifer trees, particularly spruce 
and fir (understory to canopy trees; Altman and Sallabanks 2000). 
2Foraging+Perching Structures – OSFL require tall live or dead trees for perching (territory defense and advertisement) and foraging.  Tall or dead 
trees/ha where trees must be > 12 cm DBH.  Tall or dead trees per hectare based on estimates for OSFL habitat capability model (Spies et al. 2007). 
3 Distance to High Contrast Edge – OSFL associated with interface between 2 stands (Altman and Sallabanks 2000) and landscapes where late seral 
forests are distributed in patches with high edge density, high edge contrast, less core area, and complex shapes (McGarigal and McComb 1995).  
4Type of Edge – OSFL can use a wide variety of edges including terrestrial or aquatic high contrast (HC) edges.  The presence of a shrub layer in early 
seral habitats may increase food availability for foraging OSFL.  Low contrast (LC) edges likely provide less suitable habitat.   
5Type of Habitats – OSFL can use late seral and natural or anthropogenic disturbed sites although structural attributes (live and dead trees and spatial 
heterogeneity) must be maintained to provide nest trees, perch trees, and foraging sites (Altman and Sallabanks 2000, Spies et al. 2007).  The importance 
of burned versus forest harvest stands (PC=partial cut; SH=selective harvest; CC=clearcut) with respect to habitat quality in still unknown.  Forest 
harvest stands may provide increased nest sites and food availability (Meehan and George 2003, Robertson and Hutto 2007) but may be ecological traps 
due to increased nest predation risk (Robertson and Hutto 2007, Stuart-Smith and Hayes 2003) but see Meehan and George (2003). 
Live+dead retention = both standing live and dead trees are retained; all tree species and sizes (full diameter range). 
Limited retention = either standing live or dead trees; not all tree species and sizes are retained (e.g. deciduous retained but not conifer). 
No retention = no or scattered few live or dead trees. 
6Structural Stage/Age – associations may be highly variable due to the use of mature and old seral and young seral with retention of live and dead trees. 
7Canopy Closure – OSFL nesting habitat thought to be in low canopy closure stands (stands containing openings for foraging).  These could be old 
stands entering the gap dynamic stand development stage or young stands with substantial retention of live and dead trees.  
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Table 5.  Description of rating interpretations and typical habitat conditions found across the gradient of nesting and foraging habitat suitability for Warbling 
Vireo (WAVI) in SE BC. 
Suitability Rating 0 – 0.25 

(Nil) 
0.25 – 0.50 

(Low) 
0.50 – 0.75 
(Moderate) 

0.75 – 1.00 
(High) 

Interpretation Unsuitable.  Habitat fails to 
provide minimum 
requirements. 

Suitability Unknown.  Habitat 
provides theoretical minimum 
conditions for nest/forage sites 
but use by species is rarely 
observed.  Suitability of two 
or more habitat variables is 
suboptimal reducing the 
overall suitability of the stand.   

Suitable.  Suitability of one or 
two habitat variables is lower 
than optimal conditions, but 
minimum requirements still 
exceeded.  Minority of 
nest/forage sites expected to 
occur in Moderate class 
habitat.   

Suitable.  All habitat variables 
meet optimal conditions.  
Majority of nest/forage sites 
are expected to occur in High 
class habitat. 

Forest Composition1 < 10% Hardwood 
Hardwood = At, Act, Ep 

< 30% Hardwood > 30% + < 70% Hardwood 
 

> 70% Hardwood 
 

Structural 
Stage/Age2 

Structural Stage 1-4 (SB-
PS) 

Age < 40 yrs 
Trees < 10 m tall 

Structural Stage 7 (OF) 
Age > 140 yrs 

Structural Stage 6 (MF) 
Age 80-140 yrs 

Diverse canopy, understory 
High tree density 

Mean tree size≈25 cm 
DBH 

Structural Stage 4-5 (PS-
YF) 

Age 40-80 yrs 
Trees > 10 m tall 

Canopy Closure3 < 10% canopy 
closure 

< 40% canopy closure ≥ 40% + < 70% canopy 
closure (mixed) 

≥ 40% + < 70% canopy 
closure (hardwood) 

Distance to 
Agricultural Edge4 

< 10 km from agri 
edge/opening 

< 20 km from agri 
edge/opening 

> 20 km from agri 
edge/opening 

> 50 km from agri 
edge/opening 

Height     
1 Forest Composition – stands within ICH, MSdk and PP, IDF (wet site series).  Understory features can be highly variable (Gardali and Ballard 2000).   
2Structural Stage/Age – WAVI habitat associations suggest Structural Stages:  4-PS, 5-YF, 6-MF, and possibly 7-OF.  Young seral must have tall 
deciduous trees (> 10 m tall).  Mean diameter of trees can be low (i.e. 25 cm DBH) in MF and OF (Sallabanks et al. 2006, McComb et al. 2007). 
3 Canopy Closure – low canopy closure overall with hardwood canopy closure ≥ 40% + < 70% (McComb et al. 2007). 
4Distance to Agricultural Edge – WAVI nests can be heavily parasitized by BHCO in areas close to agricultural areas (< 10-20 km).  This variable will 
influence habitat effectiveness as opposed to habitat suitability.   It is not a variable that can be measured during the field assessment. 
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Table 6.  Description of rating interpretations and typical habitat conditions found across the gradient of nesting and foraging habitat suitability for Brown 
Creeper (BRCR) in SE BC. 
Suitability Rating 0 – 0.25 

(Nil) 
0.25 – 0.50 

(Low) 
0.50 – 0.75 
(Moderate) 

0.75 – 1.00 
(High) 

Interpretation Unsuitable.  Habitat fails to 
provide minimum 
requirements. 

Suitability Unknown.  Habitat 
provides theoretical minimum 
conditions for nest/forage sites 
but use by species is rarely 
observed.  Suitability of two 
or more habitat variables is 
suboptimal reducing the 
overall suitability of the stand.   

Suitable.  Suitability of one or 
two habitat variables is lower 
than optimal conditions, but 
minimum requirements still 
exceeded.  Minority of 
nest/forage sites expected to 
occur in Moderate class 
habitat.   

Suitable.  All habitat variables 
meet optimal conditions.  
Majority of nest/forage sites 
are expected to occur in High 
class habitat. 

Forest Composition1 < 25% Conifer 
 

≤ 50% Conifer 
(All conifer species) 

> 50% Conifer 
(All conifer species) 

 

> 50% Conifer 
(Conifer = Fd, Hw, Py, Lw, 

spruce) 
 

Nesting Structures2 No or few conifers DC 4 
No or few deciduous  

DC 4-5 

Conifers < 15 cm DBH, 
DC 4 

Deciduous < 15 cm DBH, 
DC 4-5 

Med conifers 15-30 cm 
DBH, DC 4 

Med deciduous 15-30 cm 
DBH, DC 4-5 

Large conifers > 30 cm 
DBH, DC 4 

Large deciduous > 30 cm 
DBH, DC 4-5 

Foraging Structures3 Trees (all sizes) DC 1+2 
Trees = Cw, Bl, Pl, Ep 

Trees < 15 cm DBH, 
DC 1+2 

Trees = Fd, Hw, Py, Lw, 
spruce, At, Act 

Trees 15-30 cm DBH, 
DC 1+2 

Trees = Fd, Hw, Py, Lw, 
spruce, At, Act 

Trees > 30 cm DBH, 
DC 1+2 

Trees = Fd, Hw, Py, Lw, 
spruce, At, Act 

Structural 
Stage/Age4 

    

Canopy Closure     
Height     
1 Forest Composition – stands within all BEC zones.  All site series may be suitable.  BRCR associated with conifer dominated stands.  Conifer species 
of higher importance are those with deeply furrowed bark (Fd, Hw, Py, Lw, spruce).  Stands dominated by these species or a combination of these 
species may provide higher quality foraging habitat (Hejl et al. 2002). 
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2Nesting Structures – BRCR nesting structures include large conifers (any species) and deciduous (any species) that are > 30 cm DBH and in advanced 
decay stages (conifer DC 4 and deciduous DC 4-5; Fenger et al. 2006). 
3 Foraging Structures – include large conifer and deciduous species with deeply furrowed bark in live or unhealthy decay classes (Fd, Hw, Py, Lw, 
spruce, At, Act).  BRCR prefer foraging trees with deep bark furrows (increased surface area for bark-dwelling arthropods) and dead branches (Weikel 
and Hayes 1999, Hejl et al. 2002). 
4Structural Stage/Age – BRCR are associated with Structural Stage 7-OF stands with widely spaced trees, but may also use Structural Stage 5-YF and 6-
MF stands containing suitable nesting and foraging trees (veteran trees, pre-disturbance remnant trees).
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Habitat Characterization 
The purpose of quantifying habitat attribute data in the field is to: 

a. verify underlying data between the field and model ratings,  

b. quantify errors and biases in forest cover information, and 

c. provide a basis for adjusting attribute rating curves in the model 

To meet these objectives neither high accuracy nor high precision is required and 

intensive sampling of habitat attributes will not be conducted to maximize the number of 

sample units that are surveyed.  An example field data form is provided in Appendix 1. 

Model Evaluation and Revision - Statistical Analysis Framework 

Model Evaluation 
Due to the ordinal, non- comprehensive form of current bird-habitat models (i.e. 

the rating scheme does not account for all possible habitats within the study area), models 

will be evaluated by examining the classification of validation data (bird relative 

abundance surveys).  First, locations of bird observations (presence or absence) from 

validation data can be compared to the proportions of VH Suitability and H Suitability 

habitat expected from the model.  For example, the number and proportion of bird 

observations compared to the predicted proportions of VH Suitability and H Suitability 

habitat.  I will then test whether birds used VH Suitability sites significantly more 

frequently than predicted by the GIS model and H Suitability sites less frequently 

(Lauver et al. 2002, Haxton et al. 2008).  Second, the relative abundance or density of 

each bird species can be compared among VH Suitability and H Suitability sites to 

determine if breeding densities differ among habitat types [note:  counts of birds should 

be converted to density using the equation:   Density = C/πr2 where C = count of bird 

species and r = EDR (effective detection radius)]. 

 For species with low counts, verification data could be used in the above analyses 

where presence = suitable habitat and absence = not suitable habitat and relative 

abundance = expert opinion score from 0-1.0. 

 

Model Revision/Improvement 
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 I will compare validation data (relative abundance counts or density) to 

verification data (expert opinion scores of 0-1.0) in an attempt to confirm expert opinion 

ratings.  If correlations between relative abundance and expert opinion scores are high (> 

0.60) or close to 1.0, it suggests that expert opinion scores accurately reflect habitat 

suitability.  If correlations between relative abundance and expert opinion scores are low 

(< 0.20) or close to 0, it suggests that expert opinion scores do not accurately reflect 

habitat suitability and should be modified by changing variable interpretations or adding 

or removing variables (O’Neil et al. 1988). 

 Finally, current bird-habitat models could be improved by using verification data, 

validation data, and existing empirical bird-survey data to develop suitability curves 

(variable-response relationships) for important habitat variables related to the life 

requisites of nesting and foraging (forest type, stand age, canopy closure, height, presence 

of structural attributes).  These relationships can then be used to refine and improve 

existing bird-habitat models.  
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Appendix 1.  Field data form for bird-habitat model verification. 
 
Bird-Habitat Model Verification 
 

Sample Unit ID      Plot ID      
UTM ___/____________/_____________    Acc    
Location         
Surveyor      Date ___________________                       
Bird Species_______________  Rating     
Nesting Comments         
          
Foraging Comments         
          
Extent of Similar Habitat        
Plot-in-Context*         
          
* Comments about surrounding habitat; how similar/different from plot; extent of similar habitat; % of H,M,L 

Habitat Variables 
BEC Variant      Tree Comp.      

Site Series      Str. Stg.      

Stand Ht     Avg DBH      

Canopy Cl.      Slope       

Dist. to Edge      Edge Type      

Comp to FC          
         
Misc. Comments        
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