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EXECUTIVE SUMMARY 
This project was undertaken as a component of Forest Science Program Project Y082069 
in partnership with the Canadian Wildlife Service and Tembec Inc. to address ‘incidental 
take’ of nests, under the Migratory Birds Convention Act (MBCA).  The project was 
intended as a ‘proof of concept’, to develop and evaluate an approach to identify and 
protect habitat for migratory bird species identified under the federal Migratory Birds 
Convention Act (MBCA). 
 
We developed coarse scale habitat models for two focal species (Brown Creeper and 
Red-naped Sapsucker) within the Invermere Timber Supply Area study area.  We 
evaluated these models against current land management, and for one species (Brown 
Creeper), we looked at long run habitat trends under management and natural historic 
range of variability assumptions.   
 
We found that for the selected species, current and future landscape level risk may be 
relatively low, allowing time for further habitat monitoring, and prioritizing other species 
for management.  More generally, coarse-filter habitat evaluation may be a reasonable 
and cost-effective approach to assess habitat for some species covered under the MBCA, 
in combination with some field-based monitoring to confirm modelling assumptions.  
Other species will likely require the development of more complex habitat models while 
some are not well enough understood to allow model development, and require further 
research and field-based monitoring to assess habitat requirements. 
 
We recommend evaluating more species for suitability for coarse filter habitat assessment 
as part of broader strategies to mitigate incidental take of migratory bird habitat on 
forested landscapes managed for forestry. 
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INTRODUCTION AND BACKGROUND 
This project was undertaken as a component of Forest Science Program (FSP) Project 
Y082069 in partnership with the Canadian Wildlife Service (CWS) and Tembec Inc. to 
address ‘incidental take’ of nests, under the Migratory Birds Convention Act (MBCA).  
The project is intended as a ‘proof of concept’, to develop and evaluate an approach to 
identify and protect habitat for migratory bird species identified under the federal 
Migratory Birds Convention Act (MBCA). 
 
Addressing incidental take is important because forest harvesting activities conducted 
during the breeding season can inadvertently result in the destruction of the nests and 
eggs, in violation of the Migratory Bird Regulations (section 6a) of the Migratory Birds 
Convention Act.  Currently there is 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.   
 
Aspects of the new framework are expected to be based on Bird Conservation Region 
(BCR) plans developed under the North American Bird Conservation Initiative. In the 
Rocky Mountain Region, this is referred to as the Canadian Mountain Joint Venture 
(CIJV).  The CIJV is a broad partnership of stakeholders working towards conservation 
of migratory birds in the region (CIJV 2003), and a regional implementation body of the 
North American Bird Conservation Initiative.  
 
The CIJV has developed a 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, 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. 
 
Shorter lists of focal species were developed for each habitat type within the region.  
Focal species are defined as organisms that are most vulnerable or have the most 
stringent ecological needs in a given habitat, and may therefore collectively represent the 
needs of other species (Lambeck 1997). For each focal species, broad population and 
habitat condition objectives were developed where data permitted.  . The goal is 
ultimately to develop best management practices for each habitat type to offer to land 
managers, in order to support entire communities of birds throughout the region.  
 
A significant portion of the CIJV Northern Rockies BCR is crown land managed for 
forestry.  As such, success in meeting BCR objectives will require partnerships with 
forest licensees and the development of habitat management strategies on forest 
management units in the BCR.  In this pilot project, we focus on habitat objectives for 
selected focal species for a forest management unit in southeast British Columbia that 
falls within the Northern Rockies BCR. 
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OBJECTIVES 
The proposed project is intended as a ‘proof of concept’, to develop and evaluate an 
approach to identify and protect habitat for migratory bird species for the Invermere TSA.  
In this project, we: 

 
1. develop coarse scale habitat models for a selected focal species within the study 

area; 
2. evaluate habitat availability under current land use and compare this to historic 

disturbance regimes and long-run harvesting scenarios, to provide a strategic 
assessment of current and future habitat and determine a component of risk for 
these species; 

3. develop management objectives including area-based habitat targets for these 
focal species within the study area where appropriate, dependent on the outcome 
the strategic risk assessment; 

4. identify potential spatial locations suitable for meeting bird conservation targets 
and to integrate these targets with other landscape level habitat and biodiversity 
objectives (such as Old Growth Management Area targets) in the Invermere TSA 
using Marxan conservation planning software (Ball and Possingham 2000) 

STUDY AREA 
The study area for this project is the Invermere Timber Supply Area (TSA), a 1.2 million 
hectare management unit in the southern interior Forest Region (Figure 1).  The study 
area includes substantial area in forest tenures (including Tembec, Canfor and BCTS), 
provincial parks and much of Kootenay National Park, and has a significant private land 
component where large investments have been made in lands for conservation purposes. 
 
The TSA includes five forested biogeoclimatic zones, indicative of the climatic and 
biological diversity found in the region.  The Ponderosa Pine (PP) zone occurs at low 
elevations in the southern portion of the TSA.  Forests here are dominated by ponderosa 
pine, and Douglas-fir, trembling aspen and birch also occur on moister sites.  The Interior 
Douglas-fir (IDF) zone occurs at low to mid elevations.  Douglas-fir is the climax tree 
species in this zone, other species include ponderosa pine at lower elevations; western 
larch and lodgepole pine at higher elevations; with cottonwood, spruce and aspen found 
on moister sites.  The Montane Spruce (MS) zone is found at mid-elevations.  Subalpine 
fir and hybrid spruce and lodgepole pine are dominant.  Other common species found in 
this zone are Douglas-fir, western larch, western redcedar, trembling aspen and 
cottonwood.   
 
The Interior Cedar-Hemlock (ICH) zone occurs at low to mid elevations in the wetter 
portions of the TSA.  This species rich zone includes western redcedar, western hemlock 
and hybrid white spruce dominate the climax forests that occur in the Invermere TSA.  
Other species are Douglas-fir, lodgepole pine, white pine, western larch, ponderosa pine, 
birch, trembling aspen and cottonwood.  Finally, the Engelmann Spruce-Subalpine Fir 
(ESSF) zone is the uppermost forested zone. Engelmann spruce and subalpine fir are the 
dominant climax tree species, but whitebark pine, lodgepole pine, alpine larch and 
trembling aspen are also common. 
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Figure 1. Invermere TSA study area. 
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METHODS 
Candidate Focal Specie Selections:  
Candidate species (listed below) were selected during a workshop with CWS partners.  
These species were selected from suites of focal species previously determined for the 
Northern Rockies BCR (CIJV 2005), and were considered good candidates for the study 
area because they were relatively abundant there and occurred in forested habitat.  After 
further review, Brown Creeper and Red-naped Sapsucker were chosen for the proof-of-
concept analysis because they were assessed as having habitat attributes (Douglas-fir and 
Trembling Aspen respectively) common in the study area and potentially effected by 
forest management.  Species habitat accounts for the five candidate specie are found in 
Appendices 1 – 5. 
 
Brown Creeper (Certhia americana) 
Red-naped Sapsucker (Sphyrapicus nuchalis) 
Wilson’s Warbler (Wilsonia pusilla) 
Olive-sided Flycatcher (Contopus cooperi) 
Lewis’s Woodpecker (Melanerpes lewis) 
 
Habitat Model Development 
We undertook literature reviews on each focal species (Appendices 1 – 5), and used these 
and expert opinion to develop a new, coarse-filter habitat model for the two selected focal 
bird species that defined habitat for that species.  Variables considered for inclusion in 
the models included the following:  
 

• Biogeoclimatic Ecosystem Classification (BEC) Zone  
• Structural Stage (as defined by Davis 2006) 
• Age Class  
• Elevation restrictions 
• Range restrictions 
• Stand Type (tree species composition) 
• Structural elements required (i.e., veteran trees, shrubs) 
• Soil moisture level (BEC site series) 

 
VRI data for the Invermere TSA (2003) and provincial BEC data (Version 6; MoFR 
2006) were data sources for spatial mapping of habitat models. 
 
Risk Analysis 
In this phase, risk to selected focal species was determined in two ways. First, on the 
basis of the land base netdown for available habitat on the current land base, and second, 
of departure of available habitat expected under natural disturbance regimes as compared 
to that expected under forest management scenarios.  Both the land base net down and the 
forest management scenario were based on Timber Supply Review 3 (TSR3) assumptions 
(Brown 2004).  Netdown data used for the analysis was derived from the TSR3 resultant 
database.  Age class and structural stage projections under historic disturbance regimes 
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and under current forest management practices were from Davis (2006).  Projections 
were only applied to Brown Creeper habitat as RNSA habitat was considered too limited 
in area, and subject primarily to stand level management objectives. 
 
Habitat Plans 
Scenarios generated by Marxan conservation planning software (Ball and Possingham 
2000) were used to identify areas where bird habitat targets could be met under existing 
constraints, how much additional habitat is required to meet the full targets, and possible 
locations for this habitat.  For Brown Creeper, management objectives were incorporated 
into Marxan scenarios, along with other current landscape constraints to determine areas 
that best meet targets while integrating with other landscape objectives (such as 
ecosystem representation and OGMA targets).   
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RESULTS 
Brown Creeper (Certhia americana) 
Habitat Model 
After review of the Brown Creeper (BRCR) habitat account (Appendix 1), and 
consideration by the project team we developed a general habitat model for BRCR.  This 
model is intended to be inclusive – in the absence of better information, these stands 
represent stands that have high potential to provide habitat for BRCR (a sub-set of these 
stands are expected to provide actual habitat).  Three classes of habitat were defined: 
 

1. High Capability Habitat: Stands with > 10% Douglas-fir (Pseudotsuga menziesii) 
component for all BEC zones in the Invermere TSA except the Ponderosa Pine 
zone, were considered to have potential for providing BRCR if the correct stand 
conditions are present (hereafter referred to as Douglas-fir stands).   

2. High Suitability Habitat: Douglas-fir stands >120 years were considered to have a 
high likelihood of having stand conditions providing good BRCR habitat (large, 
old trees with complex bark conditions).  

3. Very High Suitability Habitat: Douglas-fir stands > 120 years and classified as an 
‘Excellent’ or ‘Good’ Old-growth Management Area (OGMA; Neil 2004), or 
with Douglas-fir classified as veteran trees were considered to have ‘very high’ 
likelihood of having stand conditions providing good BRCR habitat. 

 
Habitat Evaluation – Current Landscape 
We evaluated the forested land base to determine the amounts of habitat currently 
available in the Invermere TSA.  As a measure of landscape risk, we evaluate the 
proportions currently allocated to forestry in the Timber harvesting Land Base (THLB), 
and on private land outside of conservation areas.   
 
We found that 339,556 ha (53.9%) of productive forest in the Invermere TSA was 
Douglas-fir stands with high capability habitat for BRCR based on our definition (Figure 
2).  These stands were found across a range of BEC variants, but primarily found in the 
MSdk, IDFdm2 and ESSFdk1 (Table 1).  We found that 157,000 ha (46.2%) were high 
suitability for BRCR (Douglas-fir stands > 120 years).  Of this, 50.4% is found outside of 
the THLB or private land and unavailable for management activities.  We found that of 
the stands that were very high suitability for BRCR (Douglas-fir stands >120 years), 
22,365 ha (6.6%) were found in OGMA stands and 4,877 ha (1.4%) were in stands with 
veteran trees (Table 2; Figure 3).  Of this, 51.9% of OGMA and 32.3% of veteran stands 
are found outside of the THLB or private land (Table 2; Figure 3).  
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Figure 2.  Distribution of BRCR habitat classes in the Invermere TSA. 
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Table 1.  BEC Variant distribution of Douglas-fir stands (> 10% Douglas-fir) found in the 
Invermere TSA. 
BEC Variant Area (ha)
ESSFdk 1 72,599
ESSFdk 2 9,751
ESSFdku 5,733
ICH mk 1 39,117
IDF dm 2 80,390
IDF dm 2n 7,801
IDF xk 15,925
MS  dk 136,346

 
 
Table 2.  Distribution of BRCR Douglas-fir (Fd) habitat classes across land-use classes in 
the Invermere TSA.  ‘Fd OGMA’ and ‘Fd Veteran’ are sub-sets of ‘Fd >120’. 

TYPE Fd >10% Fd >120yrs Fd OGMA Fd Veterans
NHLB 135,822 77,705 11,533 1,627
Conservation 4,758 1,352 65 40
THLB 150,020 64,300 10,380 2,462
Private Land 48,956 13,644 387 748

Total: 339,556 157,000 22,365 4,877  
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Figure 3.  Distribution of Douglas-fir (Fd) stands across BRCR habitat classes (A) and 
land-use classes (B) in the Invermere TSA. 
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Habitat Evaluation – Historic Natural Baseline and Future Trends 
Current habitat was compared to habitat that might occur in the Invermere TSA based on 
historic natural disturbance regimes and under long-term harvesting outcomes based on 
current management regimes.  To estimate habitat under natural conditions and long-term 
harvesting, we used modeling of historic fire regimes based on estimates of the historic 
range of (natural) variability (HROV), and results from harvest scheduling in the 
Invermere TSA (Davis 2006). 
 
We found that the current availability of high suitability BRCR stands (Douglas-fir stands 
> 120 years) in the Invermere TSA is approximately 3 times higher than what might be 
expected under historic natural disturbance regimes, as projected by Davis (2006).  Under 
the assumptions of the Base Case scenario of Timber Supply Review 3 (TSR3), the long 
run amount of high suitability BRCR stands would be approximately 2/3rds of current.  
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Figure 4.  High Suitability BRCR habitat (Douglas-fir stands > 120 years) under HROV and 
TSR3 assumptions, and current conditions.  Error bars are standard deviation for run 
years 2204 - 2294 (n=10). 
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We also evaluated habitat availability for BRCR provided by structural stages, as defined 
and projected by Davis (2006).  In the BRCR species account (Appendix 1), it was 
expected that habitat attributes most important to BRCR would be associated with 
structural stage ‘Group E’ (Large Tree >33cm dbh; Open or Moderate Crown Closure - 0 
- 40% CC) and ‘Group F’ (Large Tree >33cm dbh; Closed Crown Closure –> 40% CC).  
We found that there were 25,958 ha of Group E and F stands under HROV model 
assumptions and 86,244 ha under Long-run TSR 3 assumptions (Figure 5).  No estimate 
of structural stages exists for the current landscape, but in the near-term (run year 2014) 
we found 100,606 ha of Group E and F stands (Figure 5).  
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Figure 5.  Group E and F Douglas-fir stands under HROV and TSR3 Long-Run and near 
term (2014) conditions.  Error bars are standard deviation for run years 2204 - 2294 (n=10). 
 
 
We examined trends through time for TSR3 runs to see if ‘pinch points’ or periods of low 
habitat availability occurred at specific time periods.  We found that high suitability 
Douglas-fir stands declined to low points at approximately 2150, but  were not 
substantially lower than long-run values for both age class (> 120 years) and Structural 
Stages E/F (Figure 6). 
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Figure 6.  Trends for TSR3 for BRCR high suitability habitat (Fd > 120 years) and Structural 
Stages E/F in the Invermere TSA. 
 
 
Habitat Management 
Our results suggest that substantial habitat suitable for BRCR currently exists in the TSA, 
and this is expected to persist into the future, at levels well above those found under 
historic conditions.  However, in advance of field-based monitoring to test habitat 
assumptions, a precautionary approach would be to defer harvest in some Douglas-fir 
OGMA’s that are expected to have higher suitability than other stands > 120 years.  We 
examined the status of OGMA under current Higher Level Plan (HLP) requirements 
(MoFR 2002), and against alternative scenarios developed using Marxan (Wells 2007). 
 
We found that nearly 80% of Douglas-fir OGMA’s are currently designated as OGMA’s 
under HLP requirements for the Invermere TSA (Table 3).  Under Marxan Scenario 1, 
which looked at meeting ecosystem representation targets and conserving ‘Excellent’ and 
‘Good’ OGMA’s, 65% of Douglas-fir OGMA’s were selected.  Under Marxan 
Scenario 2, which replaced half of the ‘Good’ OGMA target with stands rich in veteran 
trees and hardwoods (to improve ecosystem representation outcomes), only 32% of 
Douglas-fir OGMA’s were selected. 
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Table 3.  Area of Douglas-fir OGMA selected under Higher Level Plan (HLP) and Marxan 
scenarios. 

THLB Percent of
Option Area (ha) Available

HLP OGMA 8280 79.8%
Scenario 1 6750 65.0%
Scenario 2 3320 32.0%  
 
 
Red-napped Sapsucker (Sphyrapicus nuchalis) 
Habitat Model 
After review of the Red-naped Sapsucker (RNSA) habitat account (Appendix 2), and 
consideration by the project team we developed a general habitat model for RNSA.  The 
focus of the model was on nesting habitat, as RNSA was expected to be flexible in 
foraging opportunity This model is intended to be inclusive – in the absence of better 
information, these stands represent stands that have high potential to provide habitat for 
RNSA (a sub-set of these stands are expected to provide actual habitat).  Two classes of 
habitat were defined: 
 

1. High Capability Habitat: Stands with > 10% trembling aspen (Populus 
tremuloides) component for all BEC zones in the Invermere TSA, were 
considered to have potential for providing BRCR nesting habitat if the correct 
stand conditions are present (hereafter referred to as aspen stands). 

2. High Suitability Habitat: aspen stands >80 years were considered to have a high 
likelihood of having stand conditions providing good BRCR nesting habitat 
(large, old dead and dying aspen trees suitable for nesting cavities).   

 
Habitat Evaluation – Current Landscape 
We evaluated the forested land base to determine the amounts of RNSA habitat currently 
available in the Invermere TSA under our assumptions.  As a measure of landscape risk, 
we evaluate the proportions currently allocated to forestry in the THLB, and on private 
land outside of conservation areas.   
 
We found that 41,414 ha (6.6%) of productive forest in the Invermere TSA was aspen 
stands with high capability habitat for RNSA based on our definition (Figure 7).  These 
stands were found across a range of BEC variants, but were primarily found in the MSdk, 
and IDFdm2 (Table 4).  We found that 21,529 ha (52.0%) were high suitability for RNSA 
(aspen stands > 80 years).  Of this, 24.9% is found outside of the THLB or private land 
and unavailable for management activities (Table 5; Figure 8).  Notably, 44.5% of mature 
aspen stands are found on private lands, with almost none in private lands managed for 
conservation (158 ha; 0.7%). 
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Figure 7.  Distribution of RNSA habitat classes in the Invermere TSA.  At is trembling 
aspen. 
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Table 4.  BEC Variant distribution of trembling aspen stands (> 10% aspen) found in the 
Invermere TSA. 
BEC Variant Area (ha)
ESSFdk 1 2,845
ESSFdk 2 449
ESSFdku 336
ICH mk 1 4,609
IDF dm 2 13,661
IDF dm 2n 4,656
IDF xk 1,772
MS  dk 12,580
PP dh2 506  
 
Table 5.  Distribution of RNSA trembling aspen (At) habitat classes across land-use 
classes in the Invermere TSA.  ‘At >80 years’ is a sub-set of ‘At >10%’. 

TYPE At >10% At >80yrs
NHLB 13,586 5,197
Conservation 698 158
THLB 15,481 6,601
Private Land 11,651 9,573

Total: 41,414 21,529  
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Figure 8.  Distribution of trembling aspen (At) stands across RNSA habitat classes (A) and 
land-use classes (B) in the Invermere TSA.  ‘At >80 years’ is a sub-set of ‘At >10%’. 
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DISCUSSION 
Our goal with this project was to address ‘incidental take’ of nests, under the Migratory 
Birds Convention Act by identifying and protecting habitat for migratory bird species.  
Our approach was based on the habitat-based CIJV planning and monitoring approach 
proposed in the CIJV prospectus (CIJV 2003) to meet CIJV objectives for the Northern 
Rockies Bird Conservation Region 10.  Our focus is a ‘proof-of-concept’, to pilot the 
development of habitat objectives for a forest management unit in south eastern BC for a 
priority focal species identified within the Northern Rockies BCR. 
 
We selected Brown Creeper and Red-naped Sapsucker as focal species for our proof-of-
concept test of the CIJV habitat-based approach for the Invermere TSA.  We developed 
strategic habitat models, and assessed risk based on current management and in the case 
of Brown Creeper, we examined long-run management trends and HROV of habitat. 
 
For Brown Creeper, our model is based on the assumption that older Douglas-fir stands 
in the study area will provide the required habitat characteristics.  We found that more 
than one half of the productive forest area of the Invermere TSA are stands with Douglas-
fir having the capability to support Brown Creeper, and a quarter of the productive forest 
land area is currently in high suitability stands.  Our results suggest that forest harvesting 
in the TSA is currently relatively low risk to Brown Creeper habitat as substantial 
amounts of high suitability habitat occur in the TSA, of which approximately one half is 
outside of the timber harvesting land base.  There may also be significantly more high 
suitability habitat currently present than occurred under historic natural disturbance 
regimes.  Long-run harvesting could potentially reduce the amount of high suitability 
habitat by approximately one third, but this is still greater than the estimate of habitat 
under historic natural disturbance regimes.  Only limited area (8%) was found in very 
high suitability OGMA or Veteran stands.  Deferring harvest in Douglas-fir OGMA may 
be prudent given the habitat potential of these stands. 
 
However, we caution that these are estimates based on modelling assumptions. For 
example, we may have overestimated the amount of stands providing habitat to Brown 
Creeper by using  10 % cutoff for Douglas Fir in the Stands.  Conversely, we may have 
underestimated it by assuming that stands younger than 120 years do not provide any 
habitat.  Brown Creeper have been detected in stands 80-120 years with a veteran fir 
component (Stuart-Smith, pers. Obs) but the full habitat value of these stands are 
unknown to the species relative to older stands  
 
In the habitat-based conservation approach proposed in the CIJV prospectus, habitat 
planning is intended to be integrated with monitoring programs.  The assumptions used in 
our habitat evaluation provide a basis for monitoring: bird surveys could be stratified to 
test the assumptions that Douglas-fir stands older than 120 years stands provide adequate 
habitat for Brown Creeper, and that stands outside the THLB have similar characteristics 
to those found in the THLB.  The assumption that OGMA stands provide better habitat 
than other old stands could also be tested, as could the 10 % cut-off for Douglas fir. 
Finally, our habitat models did not incorporate any spatial juxtaposition variables, or size 
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class variables. For example, it may be that Brown Creepers require stands of a certain 
minimum size to provide useful habitat. This assumption could also be tested in a 
monitoring program as well.  Ultimately, of course, the Brown Creeper population in the 
study area should be monitored over the long-term, to determine if declines are occurring. 
An analysis of 7 years data collected on Tembec’s TFL 14 suggested that this species 
population was stable in that 150,000 ha area (Bayne 2003). 
 
Because the habitat models have not been field-checked, we examined the option of 
deferring harvest in Douglas-OGMA stands for Brown Creeper.  We found that nearly 
80% of Douglas-fir OGMAs are currently spatially identified under licencees Forest 
Stewardship Plans, providing assurance that most of this potentially high suitability 
Brown Creeper habitat will not be harvested (stands that are harvested for forest health or 
other reasons must be replaced with stands of equal or next-best habitat value).  These 
stands could still be burned by wildfire however.  Marxan scenarios designed to improve 
ecosystem representiveness of OGMA locations (based on Wells 2007) did not fair as 
well, likely because those scenarios were focused on improving representation of other 
stand types that were not Douglas-fir dominated.  This result suggests that there may be 
trade-offs between maintaining Brown Creeper habitat and improving representation of 
under-represented ecosystem types (see Wells et al. 2004 for further discussion of 
ecosystem representation in the Invermere TSA).  Marxan scenarios designed to 
explicitly meet habitat goals for Brown Creeper would be expected to achieve improved 
results. 
 
Overall, our results suggest that current forest management approaches in the study area 
should maintain adequate habitat for Brown Creeper, given a baseline of historic 
disturbance levels. The modelling assumptions that went into the historic disturbance 
model should continue to be refined, using recent data on fire return intervals in the area.  
Until monitoring is undertaken to confirm the assumptions in the model, management 
strategies that will continue to provide habitat should continue to be followed, including 
the protection of veteran Douglas-fir trees and recruitment of future veteran trees by 
retaining a component of the 40 cm + dbh Douglas fir trees  in harvested areas.  Identified 
OGMAs should continue to be protected, particularly those with a Douglas fir veteran 
component.   
 
For Red-naped Sapsucker, about one quarter of mature stands are found in the non-
harvested land base. On crown land actively managed for forestry, current management 
objectives should maintain aspen stems as mature aspen trees are generally retained under 
existing management strategies in the TSA (Tembec 2005; Canfor and BCTS 2006).  
Similar cautions apply here as with Brown Creeper, and habitat assumptions, such as the 
10% and 80 year thresholds could be subject to monitoring.  Monitoring could also focus 
on testing the assumption that mature aspen stands and retained trees in cut-blocks 
provide suitable nesting habitat in a variety of landscape contexts.  While the primary 
focus of our evaluation is on Crown land managed for forestry, we note that nearly 45% 
of mature aspen stands are found on private lands in the TSA, suggesting that aspen 
conservation might be considered as a priority for conservation organizations that are 
active in private land conservation the region. 
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More broadly, we believe that the general approach piloted here has merit, and can be 
applied to other focal species.  The intent of this evaluation is not to provide a detailed 
picture of Brown Creeper and Red-napped Sapsucker habitat, but rather to provide 
strategic feedback to guide forest management objectives for migratory birds in the 
Invermere TSA.  This approach appears warranted for these two species.  For some 
species where habitat requirements are expected to be more complex, and initial 
assessments of risk are high, investment in developing more detailed habitat models (e.g., 
Bunnell and Vernier, 2007; Rempel 2007) could be warranted.  In the study area, 
opportunities to exist for the development of these models, based on existing data (Bayne 
2004; Preston et al 2005) and ongoing field studies in the region.  For others, lack of 
understanding about habitat requirements will require more field based monitoring.  
Finally, we note that our approach is consistent with the prioritization scheme promoted 
by Bunnell and Vernier (2007). 
 
Ultimately, population goals proposed by the CIJV for the Northern Rockies BCR will 
require long term population monitoring across the BCR region, which will inform 
habitat objectives for more localized landscape planning objectives, including those for 
forest management units in the region.  We recommend evaluating more species for 
suitability for coarse filter habitat assessment as a cost-effective component of broader 
strategies to mitigate incidental take of migratory bird habitat on forested landscapes 
managed for forestry. 
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APPENDIX 1 – FOCAL SPECIES HABITAT ACCOUNT 
Brown Creeper (Certhia americana) 
 

Review of habitat associations of brown creeper in British Columbia 
Prepared by: Andrea Norris 

 
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/ICH > lower ESSF and upper IDF > PP (Kari email 11Jan08). As long as large firs 
are present, they will go into the ESSF, on lower and warmer aspects. 
 
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: More common in old-growth Engelmann spruce (Picea engelmannii) than in seral 
subalpine fir (Abies lasiocarpa) in northern Utah, and absent from seral aspen (Smith and 
MacMahon 1981). 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). 
 
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). 
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Structural stage preferences (as defined by Davis 2006) 
Groups (E and F)  >  (C and D, with > 10% Fd). 
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 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). 
 
For structural stage preference, I see creepers in groups C and D as long as some larger 
Fd are present, but I agree that the abundance would be lower than in groups e and f. So 
perhaps you model groups with at least 10 % Fd as providing some moderate quality 
habitat, and groups e and f as high quality habitat (Kari email 11Jan08). 
 
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 
No restrictions in elevation. Occurrences reported from 220 to 2000m and breeding 
records reported from 340 to 1200m in interior British Columbia, however these data are 
biased by observer location (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). 
 
Larch associations 
McLelland (1977) found BRCRs breeding in a forest that was comprised of 56% western 
larch (doesn't say how many nests he found, but did indicate that Douglas-fir trees were 
preferred nest sites). Also, he found that larch snags were preferred drumming snags for 
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woodpeckers. Another study examined avian predators of the larch sawfly, and by 
dissecting the gizzard of one brown creeper, they found that 20% of the stomach contents 
contained larch sawfly larvae (Buckner and Turnock 1965, Ecology, 46: 223-236).  So, 
some evidence of an association with larch. 
 
Structural elements required (i.e., veteran trees, shrubs) 
The most important structural elements in BC are Douglas-fir veteran trees. 
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. Of 51 nests in Ontario, 
28 occurred in deciduous trees (19 in American elm), 23 in coniferous (8 each in Picea 
spp. and balsam fir; 4 in Pinus spp.; Peck and James 1987). Of 19 nests found in mixed-
conifer forests (w. Montana and e.-central Idaho) burned by stand-replacement fires, 5 
nests each were placed in subalpine fir and Douglas fir, 4 nests in Engelmann spruce, 3 in 
lodgepole pine, and 2 in western larch (Larix occidentalis; Hejl et al. 2002). 
 
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 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). 
 
Home range 
Breeding territories tended to fall between 2 and 6 hectares (Hejl et al. 2002). There was 
one study that estimated territory size as less than 0.1 hectares, but there was extremely 
high breeding densities in that study, so probably not comparable to the Kootenay region. 
 
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 
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species should be used with caution, as numbers are often low on roadside surveys. 
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APPENDIX 2 – FOCAL SPECIES HABITAT ACCOUNT 
Red-naped Sapsucker (Sphyrapicus nuchali) 
 

Review of habitat associations of red-naped sapsucker in British Columbia 
Prepared by: Andrea Norris 

 
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. 
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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). 
 
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). 
 
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). 
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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). 
 
 
References 
Aitken, K. E. H., K. L. Wiebe, and K. Martin.  2002. Nest-site reuse patterns for a cavity-

nesting bird community in interior British Columbia. The Auk 119:391-402. 
B.C. Conservation Data Centre. 2008. Species Summary:  Sphyrapicus nuchalis. B.C. 

Ministry  of Environment: http://srmapps.gov.bc.ca/apps/eswp/ 
Bunnell, F. L., and P. Vernier.  2007. Vertebrate Species Accounting System for the 

Radium  DFA. BC Forest Science Program Project Y073045 and Canadian Forest 
Products. 

Campbell, R.W., N.K. Dawe, I. McTaggart-Cowan, J.M. Cooper, G.W. Kaiser, and 
M.C.E. McNall. 1990. The Birds of British Columbia: Volume 2. Nonpasserines: 
diurnal birds of prey through woodpeckers. Royal British Columbia Museum and 
Environment Canada, Canadian Wildlife Service. 

Canadian Intermountain Joint Venture: Biological Foundation and Prospectus. Canadian 
Wildlife Service, Environment Canada. 

Daily, G. C., P. R. Ehrlich, and N. M. Haddad.  2003. Double keystone bird in a keystone 
species complex. Proceedings of the National Academy of Sciences, 90:592-594. 

 27



Drever, M. C., K. E. H. Aitken, A. R. Norris and K. Martin. 2008. Woodpeckers as 
reliable indicators of bird richness, forest health and harvest. Biological Conservation 
(In Press) doi:10.1016/j.biocon.2007.12.004 

Martin, K., K. E. H. Aitken, and K. L. Wiebe.  2004. Nest sites and nest webs for cavity-
nesting communities in interior British Columbia, Canada: Nest characteristics and 
niche partitioning. Condor 106:5-19. 

Norris A. R.  2007. The responses of two cavity-nesting species to changes in habitat 
conditions and nest web community dynamics in Interior British Columbia. MSc 
thesis, University of British Columbia, Vancouver, BC. 

Preston, M. I., P. Vernier, and R. W. Campbell.  2007. Monitoring Birds for Sustainable 
Forest Management in the Invermere Timber Supply Area. Draft report. February 
2007. 

Short, L. L., and J. J. Morony.  1970. A second hybrid Williamson's × red-naped 
sapsucker and an evolutionary history of sapsuckers. The Condor, 72: 310-315. 

Stuart-Smith, K., J. P. Hayes, and J. Schieck.  2006. The influence of wildfire, logging 
and residual tree density on bird communities in the northern Rocky Mountains. 
Forest Ecology and Management 231:1-17. 

Walters, E. L., E. H. Miller, and P. E. Lowther. 2002. Red-breasted Sapsucker 
(Sphyrapicus ruber), The Birds of North America Online (A. Poole, Ed.). Ithaca: 
Cornell Lab of Ornithology. 

 

 28



APPENDIX 3 – FOCAL SPECIES HABITAT ACCOUNT 
Wilson’s Warbler (Wilsonia pusilla) 
 

Review of habitat associations of Wilson’s warbler in British Columbia 
Prepared by: Andrea Norris 

 
Introduction 
Wilson’s warbler (Wilsonia pusilla) 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. 
 
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 
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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 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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APPENDIX 4 – FOCAL SPECIES HABITAT ACCOUNT 
Olive-sided Flycatcher (Contopus cooperi) 
 

Review of Habitat Associations of Olive-sided Flycatcher in British Columbia 
Prepared by: Nancy Mahoney 

 
Introduction 
In Canada, Olive-sided Flycatcher (Contopus cooperi; 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 
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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. 
  
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 tress/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). 
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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. 

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 
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Territory Size: Estimates of territory size vary, although most are 10–20 ha (Altman 
1997). Larger territory sizes reported in Sierra Nevada; 45 ha in mixed-conifer forest 
(Bock and Lynch 1970), 40 ha in mixed conifer forest (Raphael et al. 1987), and 25 ha in 
redwood (Sequoia sempervirens) forest (Marshall 1988). Mean size of 16 territories in 
central Alaska 18.4 ha (range 10.5–26.4; Wright 1997). 

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). 
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APPENDIX 5 – FOCAL SPECIES HABITAT ACCOUNT 
Lewis’s Woodpecker (Melanerpes lewis) 
 

Review of Habitat Associations of Lewis’s Woodpecker in British Columbia 
Prepared by: Nancy Mahoney 

 
Introduction 
In British Columbia, Lewis’s Woodpecker (Melanerpes lewis; LEWO) is a rare, local 
breeder in the southern interior from the Similkameen Valley west to the Kootenays and 
north to the Cariboo-Chilcotin (Campbell et al. 1990). Its population is apparently 
declining and it has been extirpated from its former range in southwest BC (Campbell et 
al. 1990). It is red-listed in BC and is listed as of Special Concern by COSEWIC. The 
Canadian Intermountain Joint Venture has selected Lewis’s Woodpecker as a focal 
species for Ponderosa Pine and Douglas Fir Woodlands. Preferred breeding habitats 
include open Cottonwood, riparian forests and open, often burned Ponderosa 
Pine/Douglas Fir forests adjacent to grasslands. The presence of well decayed snags is 
essential as LEWO are weak cavity excavators. 
 
Biogeoclimatic Ecosystem Classification (BEC) Zone 
According to Bunnell and Vernier (2007) LEWO are rare breeders in the IDF, ICH and 
PP BEC Zones. Due to their requirement for open forest habitats, their presence in the 
ICH may be limited to open riparian areas where cottonwood or aspen snags are present. 
Across their range in western North America their three principal habitats are open 
ponderosa pine forest, open riparian woodland dominated by cottonwood, and logged or 
burned pine (Pinus spp.) forest (Tobalske 1997).  
 
Structural Stage (as defined by Davis 2006) 
Because LEWO require predominantly open forest habitats for breeding and foraging, 
they are most likely to fall into Group C (medium tree, open or moderate crown closure) 
and Group E (large tree, open or moderate crown closure). The presence, size, and level 
of decay of snags rather than the size (medium vs. large) of trees per se is probably a 
more important determinant of LEWO presence. Nest heights averaged 10.71 + 0.72m in 
the Okanagan (Zhu et al. 2007) and Campbell et al. (1990) report that 64% of 212 nests 
were from 3.5 - 9m high.  
 
Age Class 
Due to their requirement for open forests with well decayed snags, LEWO may prefer 
climax PP and older cottonwood habitat adjacent to grasslands but the presence of burns 
of certain ages, rather than the age class of the forest may be a more important 
determinant of LEWO presence.     
 
Elevation restrictions:  
Across their range in BC: 275-950m (Campbell et al. 1990) 
East Kootenay Trench: 2.5-1066m (Beauchesne and Cooper 2007) 
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South Okanagan: 350-1100m with lower elevation sites preferred (Zhu et al. 2007) 
LEWO may prefer ponderosa pine forests at medium to high elevations (up to 2,800 m in 
Arizona, 900 m in British Columbia), and open riparian forests at low elevations 
(Tobalske 1997).. 
 
Range Restrictions 
In British Columbia, Lewis’s Woodpecker is a rare, local breeder in the southern interior 
from the Similkameen Valley west to the Kootenays and north to the Cariboo-Chilcotin 
(Campbell et al. 1990). Approximately 20% (75-100 pairs) of the Canadian population 
occurs in the East Kootenay Trench (Beauchesne and Cooper 2007). Their breeding 
distribution is widely associated with distribution of Ponderosa Pine in western North 
America (Tobalske 1997). 
 
Stand Type (tree species composition) 
Deciduous groves, open Ponderosa Pine and riparian Cottonwood forests bordering 
grasslands are the preferred stand types (Campbell et al. 1990). However, nests in the 
region have been also found in Douglas Fir, Trembling Aspen, Paper Birch and Western 
Larch, indicating that mixed stands that include these species are used (Beauchesne and 
Cooper 2007).  In the Okanagan Valley, Zhu et al. (2007) found LEWO in mixed 
shrubsteppe- Black Cottonwood forest, mixed coniferous and broadleaf woodland, open 
Ponderosa Pine forest and mixed open Ponderosa Pine and Douglas Fir forest.  
 
Structural Elements Required (i.e. veteran trees, shrubs) 
Snags: Lewis’s Woodpecker favors open forests, ranging in altitude from low-elevation 
riparian areas to higher-elevation burns and pine forests. Like all other woodpeckers, it 
requires snags for nesting, although it is a weak excavator, selecting well decayed trees 
for nesting (Tobalske 1997). Bunnell and Vernier (2007) found that LEWO were 
dependent on specific habitat elements, snags and were restricted to specialized or highly 
localized habitats and were associated with shrubs, due to their dependence on open 
forests for foraging.  In the Okanagan, Zhu et al. (2007) found that LEWO  
preferred sites that were low in elevation, had a high density of suitable cavities and in 
nest trees with an advanced state of decay, however, these variables were unrelated to 
nest success but that deep cavities with small entrances lower the risk of predation. 
 
Burns: Lewis’s Woodpecker is often classified as a specialist in burned pine forest 
habitat, although suitability of burned areas may vary with postfire age, size and intensity 
of burn, and geographic region (Bock 1970, Raphael and White 1984, Block and Brennan 
1987, Saab et al. 2004, Gentry and Vierling 2007, Saab et al. 2007). In the east Kootenay 
trench, 69% of nests were in relatively recent (<30 year old) high-intensity, stand 
destroying burns in 1998 (Beauchesne and Cooper 2007). In a re-survey in 2007, there 
was a 22% decrease in nests in the region, partly due to decaying and falling nest trees as 
previously suitable burns aged, but also in part due to firewood cutting, wind and 
development of sites. 
 
Nesting birds were observed in 19–22 yr old burns, but not in 2 different burns 7 and 30 
yr after fire (Bock 1970). In SE Wyoming, LEWO were more abundant in an 8-yr-old 

 38

http://bna.birds.cornell.edu/bna/species/284/articles/species/284/biblio/bib011
http://bna.birds.cornell.edu/bna/species/284/articles/species/284/biblio/bib061
http://bna.birds.cornell.edu/bna/species/284/articles/species/284/biblio/bib010
http://bna.birds.cornell.edu/bna/species/284/articles/species/284/biblio/bib010
http://bna.birds.cornell.edu/bna/species/284/articles/species/284/biblio/bib011


burn (1,590 ha) than in a 20-yr-old burn (1,295 ha; Linder 1994). Species did not settle in 
a large (24,000 ha) burn in NW Montana until 5 yr after fire (Caton 1996). In Idaho 
occupancy of LEWO was 1.4 times greater 1-4 years post-fire than 5-7 years post-fire, 
nest survival was greater 1-4 years vs. 5-12 years after fire and nest densities were higher 
in partially salvage-logged burns where snags over 23 cm in diameter were retained 
(Saab et al. 2004, Saab et al. 2007). Saab and Vierling (2001) found greater reproductive 
success in crown-burned pine forests (78%) vs. riparian cottonwood forests (46%).  
Using prescribed understory burning for restoration of Ponderosa Pine forests may fail to 
provide the critical habitat elements for nesting Lewis’s woodpeckers, particularly large 
snags that result from crown fires.    
 
When using burned forests for breeding, birds may move to unburned forest after young 
fledge (Block and Brennan 1987), suggesting that smaller burns adjacent to unburned and 
or riparian areas may be preferable than large burns.  
 
Nest Trees: In BC, of 215 nests records, 47% were in deciduous and 42% in coniferous 
trees with Ponderosa Pine (35%) and Black Cottonwood (33%) being the most common 
species of nest trees (Campbell et al. 1990).  All nests were in cavities, either natural or 
excavated, and usually in the main trunk.  In the east Kootenay Trench in 1998 40% nests 
in Ponderosa Pin, 35% in Douglas Fir, 7% in Trembling Aspen, 4.7%in Paper Birch 3.5% 
in each of Black Cottonwood and western Larch. In 2007 44% of nests were in Ponderosa 
Pine, 27% in DF, 9% in each of Black Cottonwood and Trembling Aspen and 4.5% in 
Western Larch (Beauchesne and Cooper 2007) 
 
Foraging Habitat:  
Lewis’s Woodpeckers foften use prolonged glides and complex aerial maneuvers in 
pursuit of flying insects. Unlike other woodpeckers, LEWO rarely excavates for wood-
boring insects but catches insects by fly-catching and gleaning.  Important elements of 
foraging habitat during the breeding season include an open canopy, a brushy understory 
offering ground cover, dead or downed woody material, available perches for hawking, 
and abundant insects (Tobalske 1997). Because scanning is important for fly-catching 
and gleaning, LEWO may depend most on visual stimuli when selecting insects and 
therefore requires open forests for good sight lines. 
 
Moisture Level (site series)   
Forest types with two different moisture levels are used, i) dry open pine/fir forests; 2) 
wetter, riparian cottonwood forests. Thomas et al. (1979) report that open stands near 
water are preferred habitat in Blue Mtns. of Pacific Northwest but in the BC interior, dry 
forests are likely of more importance.  
 
Territory Size: 
Territory includes only the area around nest and immediate vicinity; home ranges for 
foraging overlap broadly, and large numbers of birds with independent nesting or 
wintering territories may forage together at a specific insect outbreak in summer 
(Tobalske 1997). For example, 4 birds from 2 different nests foraged together at one site 
where flying insects were emerging, using long duration flights through swarms (Bock 
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1970). Perhaps in contrast to observations of overlapping home ranges, Thomas et al. 
(1979) report territory size of 1.0–6.1 ha in Blue Mtns. of Washington and Oregon. 
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