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EXECUTIVE SUMMARY 

Forest songbird and woodpecker populations have been monitored within the Prince 
George Forest District (PGFD) and TFL 30 by Canadian Forest Products Ltd. (Canfor) 
since 2006.  Long-term monitoring of these species is being used by Canfor to assess 
biological diversity within forested habitats, with a long-term goal of maintaining current 
populations of songbirds (Canfor 2008).  This report documents the fourth year of avian 
monitoring within the PGFD and TFL 30. 

In June and July 2009, 556 point count stations, on 20 roadside transects, were surveyed 
throughout the PGFD.  As in years past, detections of songbirds and woodpeckers 
through point count surveys were geo-referenced with Vegetation Resource Inventory 
(VRI) data which is generated as part of Canfor’s operations. Logistic regression models 
were used to determine which habitat attributes were different between polygons with 
and without detections of 26 of the most common songbirds found within the study area, 
including the nationally Threatened Olive-sided Flycatcher. As well, analysis of Species 
Richness (S) and Shannon Diversity Index (‘H) among transects are provided.  

Twelve species examined were detected more frequently in at least one habitat type than 
another.  Six of the species were found more often in forested areas than non-treed or 
cutblock areas, and six were found more frequently in non-treed or cutblock areas than 
forested polygons.  Of 24 bird species examined, 17 showed a significant correlation 
between detection within forested polygons and stand attributes (hardwood content, 
canopy closure, and tree height). Height was the most frequently significant variable to 
predict songbird detection within polygons, with most species detected more frequently 
in stands with taller trees.   

This research is focused primarily upon monitoring songbird and woodpecker 
populations within the PGFD and TFL 30.  These first four years have endeavored to 
build a database which will be sufficient to begin trend analyses of changes in bird 
populations in response to measured changes in forest attributes caused by forest 
management.  In future years, multi-year analyses will be necessary to accomplish this 
goal.  Identifying habitat attributes associated with species detection will help direct 
management efforts to maintain passerine species diversity upon the landscape.   
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1.  INTRODUCTION 

1.1 Ecological Context 
Complex topography, hydrology, and climatic patterns within British Columbia combine 
to create habitats which host a large diversity of flora and fauna.  The Prince George 
Forest District (PGFD) and TFL 30 contain habitats encompassing a range from dry 
interior plateau to interior rainforest (Meidinger and Pojar 1991).  
 
Much of the decline in migratory songbird populations has been caused by loss of 
breeding habitat in North America (Wilcove 1985, Böhning-Gaese et al. 1993); however, 
birds respond in a species-specific way to changes in landscape structure, including 
fragmentation of habitat (Donovan and Flather 2002, Shmiegelow and Mönkkönen 
2002).  National and regional conservation efforts are made possible with the use of long-
term monitoring data for taxa such as songbirds in managed forest landscapes (Block et 
al. 2001, Hutto and Young 2002, Fitzgerald et al. 2006).  This monitoring effort 
contributes significantly to the knowledge-base for breeding songbirds, because long-
term avian monitoring data is lacking within northern North America (Block et al. 2001). 
 

1.2 Management Context 
Forest harvesting alters habitat, and so has the potential to negatively impact biodiversity 
(Spies et al. 1988, Lance and Phinney 2001, Preston and Harestad 2007). Sustainable 
Forest Management (SFM) plans for the PGFD and TFL30 have been developed by 
Canadian Forest Products Ltd. (Canfor’s) Forest Management Group  (Canfor 2004, 
Canfor et al. 2006).  The following indicators address the conservation of biodiversity 
(Criterion 1) within this plan: 
 

1-1: Maintain representative ecosystem types 
1-2: Maintain habitat elements (e.g., snags) 
1-3: Maintain productive populations of native species and species guilds 

 
A species accounting system developed by Bunnell (2005) to address Criterion 1-3 above 
monitors groups of species, determined by the specificity of the habitats which they 
occupy.  Songbirds are ideal ecological indicators because they are sensitive to changes 
in habitat and have the ability to select among available habitat within a large area 
(Robbins et al. 1986, Canterbury et al. 2000, O’Connell et al. 2000, and Carignan and 
Villard 2002). Many passerine species may select areas for breeding based on some 
minimum habitat threshold which, once determined, could be used for conservation 
planning (Guinette and Villard 2005).  Conserving the full suite of bird species present 
within the PGFD and TFL 30 may in turn conserve a range of ecological variability 
necessary to sustain a diverse and productive forest ecosystem (Crozier and Niemi 2003, 
Rempel 2007). 
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1.3 Project Objectives 
Canfor’s Sustainable Forest Management Plan for Prince George and TFL 30 defines 
long-term objectives to address the conservation of biological diversity within its tenure 
by managing for various indicators recommended by the Canadian Council of Forest 
Ministers Criteria and Indicators.  This monitoring effort is one component of a three-
tiered approach to conservation developed by the Weyerhaeuser Adaptive Management 
Working Group (Bunnell et al. 2003).   
 
As well, this project refines relationships of forest songbird occurrence with broad habitat 
attributes (tree height, canopy closure, and hardwood content).  Cooper Beauchesne and 
Associates Ltd. (CBA) has conducted similar studies in the PGFD and TFL 30 in 
previous years (MCA 2006, 2007, 2009b).  This report documents the results of Year 4 of 
songbird and woodpecker monitoring across the PGFD and TFL 30.  Plans for Year 5 of 
the monitoring program are also discussed. 
 

2. STUDY AREA 

2.1 Study Area 
Located mostly within the Fraser Basin in central interior British Columbia, the PGFD 
and TFL 30 are 3.3 million ha in size (Figure 1).  The Fraser Basin is characterized by 
broad, flat lowlands, and rolling uplands dissected by large river systems. Summers are 
short and moist, and winters are cold.  The landscape is a mosaic of different forest types 
and age classes, mainly as a result of timber harvesting, though fire is the dominant 
natural disturbance of the area and also contributes to landscape heterogeneity (Demarchi 
1995).  
 

2.2 Biogeoclimatic Ecological Classification 
Though there are four biogeoclimatic ecological classification (BEC) zones within the 
PGFD, the area is dominated by the sub-boreal spruce (SBS) zone (73% of the PGFD, 
Table 1). Early seral SBS contains lodgepole pine (Pinus contorta var. latifolia) and 
trembling aspen (Populus tremuloides). Hybrid white spruce (Picea engelmannii x 
glauca) and subalpine fir (Abies lasiocarpa) are dominant within mature SBS, which also 
contains Douglas-Fir (Tseudotsuga menziesii) and black spruce (Picea mariana).  
 
The ESSF BEC zone occurs at higher elevations within the PGFD, and is dominated by 
Englemann spruce (Picea engelmanni) and sub-alpine fir (Abies lasiocarpa).  Warmer, 
moist areas contain the ICH BEC zone which is found over 4.6% of the PGFD area.  ICH 
contains Western red-cedar (Thuja plicata) and western hemlock (Tsuga heterophylla).  
Least common within the PGFD, in low-lying areas near water, black cottonwood 
(Populus trichocarpa) is found (Meidinger and Pojar 1991). 
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Figure 1. The Prince George Forest District (in green, from Ministry of Forests and 
Range website).  
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Table 1. Biogeoclimatic zones and variants in the Prince George Forest District. 

BEC Variant1 Area (ha)2 % of the 
PGFD3 

AT unp 2091.1 0.0 
ESSFmm 1 2560.1 0.1 
ESSFmv 1 7171.3 0.2 
ESSFmv 2 10053.3 0.3 
ESSFmv 3 2731.7 0.1 
ESSFwc 3 3104.2 0.1 
ESSFwk 1 203643.5 6.4 
ESSFwk 2 484769.6 15.2 
ICH vk 2 113619.7 3.6 
ICH wk 2 5949.5 0.2 
ICH wk 3 25825.3 0.8 
ICH wk 4 72.4 0.0 
SBS dc 1982.8 0.1 
SBS dw 1 33186.5 1.0 
SBS dw 2 145574.7 4.6 
SBS dw 3 270461.9 8.5 
SBS mc 2 3617.5 0.1 
SBS mc 3 7166.3 0.2 
SBS mh 30825.9 1.0 
SBS mk 1 656738.4 20.6 
SBS mw 54748.2 1.7 
SBS vk 438163.7 13.8 
SBS wk 1 682910.6 21.4 
SBS wk 2 4.6 0.0 
Total 3393995.3 100.0 

1 Biogeoclimatic Ecosystem Classification data 
2 Total area calculated by variant in hectares.  
3 Relative proportion of forest area in the district by variant.  
 

3. METHODS 

3.1 Point count stations 
Survey stations were placed every 800 m along 20 roadside transects, and were the same as those 
used in 2006, 2007, and 2008 (MCA 2006, 2007, 2009b; Figure 2), with a few exceptions. Due to re-
routing of portions of the Pelican and Salmon River roads, points PEL-21, SAR-01, SAR-15, and 
SAR-17 have been lost. Points SAR-31, SAR-32, and SAR-33 were added on the new road as close 
as possible to the old points. Due to de-activation of a portion of the Hungary Creek road, points 
HUN-20 through 25 have been lost.  Due to a bridge washout, points 13-30 could not be done on the 
1400 Road this year.  Due to flooding on the road, points 27-30 could not be surveyed on Pass Lake 
road. 
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Figure 2.  Distribution of roadside point count stations in the Prince George Forest District (red lines are highways and forest service 
roads). 
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Figure 3. Roadside point count station in the Prince George Forest District, June 2009?.  

 

3.2 Point count surveys 
Point count surveys were conducted between June 19 and July 6, 2009, during daylight hours within 
4 hours of sunrise.  Point count methods followed guidelines established by the North American 
Breeding Bird Survey (Sauer et al. 2004) and the provincial Forest and Grassland Bird Inventory 
standards (RISC 1999). The level of the surveys undertaken in this project was presence/not-detected 
surveys (PN).  Upon arrival at a point count station, observers parked their vehicle and waited for one 
minute before starting the survey, to allow normal bird activities in the area to resume. Orthophotos 
of each of the 12.56 ha (200 m radius) survey stations were used to assist observers in the accurate 
placement of bird detections using habitat landmarks (see example orthophoto, Appendix 1).  All 
birds detected during a five minute count period were recorded onto the orthophoto. 
 
Detected birds were separated by the method of detection (e.g. by song, by call, by sight). To allow 
comparison of this monitoring data to that generated by BBS (3 minute count) or RISC (5 minute 
count) standards, each bird detection was classified as before or after 3 minutes from the beginning of 
the survey. All birds detected flying over the level of the forest canopy during the survey were 
documented, but separated from other detections.  Field training of all point count surveyors related 
to estimating distance measures and RISC standard data collection protocols occurred in the field 
preceding implementation of project-specific methods.  All observers were familiar with local birds, 
and each had extensive experience identifying birds by sight, song, and call.  
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Environmental variables were recorded at the beginning of each survey, and included time of day, 
percent cloud cover, cloud ceiling height, wind speed (Beaufort wind scale), precipitation, and 
temperature. RISC standards for environmental conditions (RISC 1999) were modified by a FIA 
approved variance to reflect the generally cool and wet weather typical of spring in northern BC. 
Modified standards are as follows: wind speed ≤ Beaufort 3 (gentle breeze, leaves and twigs 
constantly move), precipitation ≤ ‘very’ light rain, and temperature > 3˚C.   
 
It was found through past projects that songbirds appear less affected by temperature and wind than 
by precipitation.  Songbirds appear to be as vocal on cooler mornings and during windy conditions as 
they are on warmer, calmer days. This is evident with respect to detection abundances, as noted on 
the tally sheets, on cooler mornings and during wind events.  Wind speed often changes during the 
day as the surveys progress.  If the wind reached Beaufort 4 then an assessment was undertaken to 
determine if the surveyor felt that the conditions could be expected to worsen, if it was determined 
that they would or if they actually did beyond the allowed variance to environmental conditions, then 
surveys were discontinued for that day. 
 

3.3 Mapping bird detections with GIS 
Bird detections were georeferenced utilizing ArcMap 9.3 (ESRI, Redlands, CA) software.  A shape 
file was created within ArcMap which overlaid orthophotos of surveyed areas and radius markers 
placed at 50m intervals from each point count station.  Each bird detection was then placed in space 
within the shape file according to their positions upon tally sheets. Finally, an attribute file was 
created to associate variables collected in the field (date, observer, bird species, distance class, time 
interval, and detection method) with bird detections.  When flocks, pairs, or family groups were 
detected during surveys, a single record was entered in GIS.  All maps were created in UTM 10 
projection. 
 

3.4 Habitat Classification 
Canfor supplied multiple GIS layers containing Vegetation Resource Inventory (VRI) data which was 
used for all habitat investigations. Within the VRI, the landscape is divided into sections (polygons) 
with homogenous vegetative cover. Each forested polygon has many associated attributes that include 
percent cover by tree species, stand age class, tree height, and percent canopy closure. Timber 
harvests for the last 10 years were included as a separate (depletion) layer. All VRI layers within the 
PGFD and the depletion layer were merged into a single file containing habitat attributes for the 
whole of the forest district.  Buffers were then cut from the new habitat layer to exclude areas within 
the PGFD which were not surveyed for breeding songbirds and woodpeckers.  The area of each 
newly created habitat polygon within 200m from each survey point was then calculated and added to 
the habitat layer.  Each bird previously georeferenced within GIS was then associated to the habitat 
data taken from the polygon within which the detection fell. Using existing forest inventory data is a 
cost-effective and useful method of connecting habitat data with bird abundance (Hobson et al. 
2000). 
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3.5 Data analysis 
Summaries of the total number of bird species and detections, and species richness for each transect 
were generated.  All non-target species (game birds, raptors, shorebirds, waterfowl, and 
hummingbirds) were then excluded from the dataset (see Appendix 2 for a complete list of species 
excluded from analyses).  Detections made of calling birds were also excluded from habitat analyses, 
except for species which either do not have a song discernable from their calls, or who do not 
typically sing to defend territories (see Appendix 3 for a list of these species).   
 
Habitats occurring within each transect were summarized, both by type (treed, cutblock, or nontreed) 
and by attribute (age class and stand composition).  Bird/habitat associations were examined for 26 
songbird species commonly detected within the PGFD, including the Olive-sided Flycatcher, a 
Species at Risk. Logistic regression models were designed for species occurrence based on habitat 
attributes (Burnham and Anderson 2002).  The first model included only habitat type (treed areas, 
cutblocks, and ‘other’ vegetated areas) and was used to determine whether any species selected non-
treed habitat over treed habitat.  Then, logistic regression models were run for bird detections within 
treed polygons and included:  hardwood content, crown closure, and tree height.  Stand age and tree 
diameter were not used within the model as they are both highly correlated with tree height.  As well, 
the area (ha) of each polygon was included in all logistic regression models, as it was expected that 
larger polygons would contain significantly more detections of birds.  All logistic regression models 
were run in SPSS version 15.0 (SPSS 2006).  Significances are reported only if 95% Confidence 
intervals do not include zero, or if p ≤ 0.05. 
 
Species Richness (S) and Shannon Diversity Index (‘H) were calculated for all transects within the 
PGFD.  The Shannon Index accounts for both number of species present and their relative 
proportions, such that an area with 5 species equally detected has a greater numerical value than an 
area with 5 species where 2 are much more commonly detected than the rest. 
 

4. RESULTS 

4.1 Breeding Bird Detections 
A total of 556 points were surveyed in the Prince George Forest District in 2009. A total of 5856 
detections of 73 songbird species were recorded (Appendix 3); of those, 69 species and 5136 
observations were recorded of singing birds (Table 2). Ninety-four detections of 5 species of 
woodpeckers (Table 2) were also recorded.  There were 200 detections of 26 non-target species 
(species other than songbirds or woodpeckers) (Appendix 2) for a total of 99 species detected in the 
survey area. The most frequently detected singing songbirds were Swainson’s Thrush (590 
detections), American Redstart (424 detections), and Warbling Vireo (368 detections, Table 2). 
Species at Risk detected in 2009 were American Bittern (Blue-list, 2 detections), Barn Swallow 
(Blue-list, 2 detections), Olive-sided Flycatcher (Threatened and Blue-list, 52 detections), and Rusty 
Blackbird (Special Concern and Blue-list, 3 detections, B.C. Conservation Data Center 2009).  
 
Twenty-six species were detected on ¾ or more of the transects and eight species were detected on all 
20 transects (Appendix 4). In contrast, 27 species were detected on ¼ or less of all transects surveyed 
and nine species were detected on only 1 transect (Appendix 4). All transects except for 1400 Road, 
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Beaver Bowron, Chuchinka, and Chuchinka2 had rarely detected (<10 detections) birds recorded 
(Appendix 4).  
 
Species richness and the number of birds per point varied with transect (Table 3). The transect with 
the highest species richness was Government (44 species). Calculation of the Shannon Diversity 
Index (H’) indicated that, though most transects were similar, Gregg Creek showed the highest 
species diversity.  Bowron Road had the largest number of bird detections (371), and also the largest 
number of birds detected per point (12.4).  

Table 2. Songbird and woodpecker species and numbers detected in the Prince George Forest 
District, July 2009. Species for which a detailed habitat analysis was conducted are shown with code 
in bold.  

aCommon and scientific names are listed in Appendix 3. 



 10

 
Table 3. Songbird and woodpecker species richness (S), species diversity (H’), total numbers 
detected, and average numbers detected per point for transects surveyed in the Prince George Forest 
District, July 2009. 

Transect Name Species 
Richnessa 

Diversity 
(H’) b 

Total 
Birds 

Points 
Surveyed 

Birds per 
Point 

1400 Rd 30 3.05 127 12 10.6 
Beaver Bowron 27 2.70 233 30 7.8 
Blackwater 41 3.13 287 30 9.6 
Bowron 39 2.89 371 30 12.4 
Carp Lake 1 38 3.23 174 27 6.4 
Carp Lake 2 40 3.21 274 29 9.4 
Chuchinka 30 2.73 243 30 8.1 
Chuchinka 2 31 2.80 228 25 9.1 
Government 44 3.36 282 30 9.4 
Gregg Creek 42 3.31 369 30 12.3 
Hungary Creek 32 2.96 189 23 8.2 
Kay Kay 39 3.15 266 30 8.9 
Muldowna 35 3.26 153 25 6.1 
North Fraser  42 3.10 360 30 12.0 
Pass Lake 41 3.20 258 26 9.9 
Chief Lake 40 3.25 291 28 10.4 
Pelican 41 3.34 247 29 8.5 
Salmon River 35 3.10 248 30 8.3 
Seebach 38 3.14 290 30 9.7 
Walker Creek 32 2.95 246 30 8.2 
Total 69 3.05 5136 555 9.3 

aNumber of species detected on the transect (S). 
bShannon Diversity Index. 
 

4.2 Songbird-Habitat Relationships 
Habitat on transects surveyed for breeding birds varied in type (treed, cutblock, and ‘other’ vegetated 
areas, Table 4) and composition (hardwood, mixedwood, or softwood dominated, Table 5).  Walker 
Creek had the largest percentage of treed area, with only 0.5%  non-treed.  The largest percentage of 
non-treed habitat was found within surveyed areas of Muldowna transect (22.4%).  Among transects, 
cutblocks constituted the greatest surveyed area within the 1400 Road Transect (29.4%).  Species 
richness (S) was greatest in treed areas (65), followed by non-treed areas (46) and cutblocks (42).  
Non-treed areas had the highest species diversity (H’, 3.46), followed by treed areas (3.43) and 
cutblocks (3.24).   
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Table 4. Percent of surveyed area within each transect which is classified as treed, cutblock (less than 
6 years old), or non-treed. 
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Table 5. Proportion of transects (% of total area surveyed) within each stand classification and age class.  

a Hardwood ≥ 70% hardwood 
b Mixedwood = 31-69 % hardwood 
c Softwood ≥ 70% softwood 
d Early Seral ≤ 30 years old, Intermediate = 31-89 years old, Late Seral ≥ 90 years old
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The forested stand classification with the highest area surveyed was softwood, which was mostly 
classified as late-seral in age (Table 5).  Chief Lake and Carp Lake 2 were composed entirely of 
softwood stands.  Mixedwood comprised 8% of the surveyed area, and the age classes were fairly 
evenly distributed.  Pass Lake and 1400 transects were composed of the most mixedwood (37% and 
29%), while other transects ranged from 18 to 0%.  Hardwood was the stand type least represented in 
our surveyed area, and was composed mostly of intermediate and late seral age classes.  The most 
hardwood area was found on the Walker Creek transect (15%), but Kay Kay, North Fraser B, Pass 
Lake, and Salmon River all had 11 - 12% hardwood.  Species diversity (‘H) was highest in softwood 
stands and lowest in hardwood stands (Table 6).  Age classes within stand classes were all very 
similar in species diversity (Table 6).  Early seral was slightly more diverse in hardwood stands, 
intermediate age was more diverse in mixedwood stands, and late seral had a slightly higher species 
diversity than other age classes within softwood stands. 
 
Only Varied Thrush showed a significant (p ≤ 0.05) increase in detections within treed areas when 
compared to both non-treed and cutblock areas (Table 7).  Conversely, Lincoln Sparrow was detected 
more often in both non-treed and cutblock than forested areas.  Wilson’s Warblers were detected 
more often in nontreed than treed habitat, and Orange-crowned Warblers, Dark-eyed Juncos, Olive-
sided Flycatchers, and White-throated Sparrows were all detected more frequently in cutblock areas 
than treed areas.  Red-breasted Nuthatches and Swainson’s Thrushes were detected more often in 
treed than nontreed areas, and Yellow-rumped Warblers and Golden-crowned Kinglets were found 
more often within treed areas than cutblocks.     
 
Songbird detection varied with forest attributes (hardwood content, canopy closure, and tree height, 
Table 8). Of 24 species with valid logistic regression models, nine were more likely to be detected as 
tree height increased in forested areas (Table 8, Figure 4).  Three species (Alder Flycatcher, Orange-
crowned Warbler, and Hermit Thrush) were less likely to be detected within areas as trees increased 
in height.  Four species (Dark-eyed Junco, Red-breasted Nuthatch, Western Tanager, and Yellow-
rumped Warbler) were more likely to be detected as canopy cover increased, and four (Olive-sided 
Flycatcher, Yellow Warbler, Wilson’s Warbler, and Alder Flycatcher) were less likely (Figure 5).  
Finally, two species (Orange-crowned Warbler and White-throated Sparrow) were detected more 
often as hardwood content increased within stands, and four species (Golden-crowned Kinglet, Olive-
sided Flycatcher, Varied Thrush, and Wilson’s Warbler) were less likely to be detected as hardwood 
content increased.     
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Table 6. Species Diversity (‘H) for each stand classification and age class within surveyed areas of 
the PGFD, July 2009.  
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Table 7. Results from logistic regression models including habitat type (forested, non-treed, and 
cutblock) for the Prince George Forest District, July 2009.   

 Non-treed Areas Cutblocks 
Bird 

Speciesa 
-2 log 

likelihood 
Upper 

95% CIb 
Lower 
95% CI 

Detection 
Probabilityc 

-2 log 
likelihood 

Upper  
95% CI 

Lower  
95% CI 

Detection 
Probability 

AMRO 1106.95 0.680 -0.740  1106.95 0.352 -1.486  
CHSP 1100.15 0.802 -0.602  1100.15 0.854 -0.628  

DEJU 1363.12 0.580 -0.756  1363.12 1.340 0.320 + 

GCKI     922.80 -0.240 -4.208 - 

HAFL 1277.10 -0.270 -2.590 - 1277.10 0.244 -1.438 

HETH 821.19 0.728 -1.118 821.20 0.710 -1.336 

LISP 692.92 1.572 0.032 + 692.92 2.569 1.471 +

MACW 1233.17 0.305 -1.267  1233.17 0.179 -1.655  

MGNW 920.45 0.335 -1.985  920.46 0.774 -1.060  

NOWA 771.95 0.889 -0.961  771.96 1.247 -0.353  

OCWA 1307.08 0.727 -0.559 1307.08 1.356 0.314 +

OSFL 474.67 1.288 -1.104  474.68 2.024 0.436 + 

RBNU 933.89 -0.136 -4.100 - 933.89 0.683 -1.019  

SWTH 2610.40 -0.258 -1.316 - 2610.40 0.350 -0.548  

VATH 1277.22 -0.006 -1.832 - 1277.22 -0.351 -3.169 - 

WETA 682.825 0.291 -3.679 682.82 0.858 -1.204 

WEWP 698.28 1.017 -0.841 698.28 1.260 -0.460 

WIWA 1059.83 1.417 0.311 + 1059.83 0.927 -0.645 

WIWR 621.17 0.406 -3.564 621.17 0.513 -3.457 

WTSP 667.20 1.262 -0.616  667.20 2.588 1.490 + 

YEWA 659.28 0.753 -1.587  659.28 0.608 -3.360  

YRWA 1436.79 0.139 -1.343  1436.80 -0.095 -1.925 - 
 

aFind a list of species codes with English and Latin names in Appendix 3. 
b Confidence Interval. 
c+/- indicates a significant (p<0.05) difference in detections when compared to forested areas.
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Table 8. Results from logistic regression models including attributes of forested polygons (hardwood content, canopy closure, and tree 
height) for the Prince George Forest District, July 2009.  

aFind a list of species codes with English and Latin names in Appendix 3. 
b+/- indicates a significant (p<0.05) positive or negative difference in detections when compared to forested areas.

 Hardwood Canopy Closure Height
Bird 

Speciesa 
-2 log 

likelihood 
Upper 

95% CIb  
Lower 
95% CI 

Detection 
Probabilityc

-2 log 
likelihood

Upper 
95% CI 

Lower 
95% CI 

Detection 
Probability

-2 log 
likelihood

Upper 
95% CI 

Lower 
95% CI 

Detection 
Probability 

ALFL 631.068 0.002 -0.026 631.068 -0.016 -0.044 - 631.068 -0.009 -0.057 -
AMRO 998.458 0.004 -0.012 998.458 0.010 -0.010  998.458 0.023 -0.013
CHSP 965.948 0.001 -0.023 965.948 0.011 -0.009  965.948 0.027 -0.013
DEJU 1158.73 0.009 -0.007 1158.73 0.020 0.000 + 1158.73 0.015 -0.021
GCKI 882.664 0.000 -0.020 882.664 0.008 -0.012  882.664 0.066 0.026 +
HAFL 1148.538 0.008 -0.008 1148.538 0.011 -0.009  1148.538 0.070 0.034 +
HETH 740.048 0.014 -0.006 740.048 0.025 -0.003  740.048 -0.011 -0.059 -
LISP 509.903 0.016 -0.008 509.903 0.023 -0.009  509.903 0.007 -0.051

MACW 1142.64 0.011 -0.005 1142.64 0.014 -0.006  1142.64 0.011 -0.025
MGNW 832.38 0.004 -0.020 832.38 0.006 -0.018  832.38 0.021 -0.023
NOWA 661.643 0.013 -0.007 661.643 0.003 -0.021  661.643 0.045 -0.003
OCWA 1067.49 0.016 0.000 + 1067.49 0.013 -0.007  1067.49 -0.029 -0.069 -
OSFL 375.032 -0.002 -0.056 - 375.032 -0.002 -0.038 - 375.032 0.067 0.005 +
RBNU 826.08 0.005 -0.015 826.08 0.025 0.001 + 826.08 0.070 0.022 +
RCKI 1268.51 0.001 -0.015 1268.51 0.008 -0.008  1268.51 0.052 0.016 +
VATH 1178.42 -0.014 -0.042 - 1178.419 0.005 -0.015  1178.419 0.032 0.000 +
WETA 602.98 0.014 -0.006 602.98 0.034 0.002 + 602.98 0.088 0.030 +
WEWP 590.072 0.001 -0.031 590.072 0.020 -0.008  590.072 0.054 0.000 +
WIWA 839.59 -0.004 -0.028 - 839.598 -0.012 -0.036 - 839.598 0.018 -0.022
WIWR 563.18 0.004 -0.028 563.178 0.024 -0.008  563.178 0.095 0.033 +
WTSP 502.076 0.020 0.000 + 502.076 0.018 -0.014  502.076 0.014 -0.044
YEWA 597.88 0.014 -0.006 597.881 -0.014 -0.042 - 597.881 0.034 -0.014
YRWA 1312.26 0.005 -0.011 1312.262 0.027 0.007 + 1312.262 0.017 -0.015
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Figure 4. The relationship between four of the passerine species detected within the PGFD in 2009 
and tree height (m) within forested polygons.   
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Figure 5. The relationship between four of the passerine species detected within the PGFD in 2009 
and canopy closure (%) within forested polygons. 
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species (≤ 5 detections per year) are not recorded each year. These species will likely never attain a 
sample size which will allow detailed habitat analysis; however, the inconsistency with which they 
are detected highlights the need for long-term monitoring within the PGFD to determine whether the 
birds are scarce within the area or simply exist within habitat types, yet to be defined, which are 
under-represented by avian monitoring surveys in the PGFD (see recommendations, Section 5.3 
below). 
 

5.2 Songbird-Habitat Relationships 
Of 24 species analysed, only six were detected significantly more often within forested polygons than 
other areas (non-treed areas or cutblocks).  Often, birds require varied habitat to fulfill both nesting 
and foraging needs during the breeding season.  This outlines a need for management and 
investigation of non-treed areas as well within the PGFD to preserve the full suite of habitats required 
by forest-dwelling passerines.  Some species, such as the Lincoln’s Sparrow and White-throated 
Sparrow are known to prefer shrubby habitat to forested habitat (Erskine 1977, Falls and Kopachena 
1994).  Olive-sided Flycatchers are disturbance-dependant, and are found more often within forests 
that have undergone recent management such as clear-cutting (Hutto and Young 1999).  This year in 
the PGFD, biologists noted during surveys that Olive-sided Flycatchers were found primarily within 
managed areas with tall retained trees; however, we could not distinguish between cutblock areas 
with and without retained trees using the VRI, so this could not be investigated empirically.   
Regardless, managed areas may not provide equivalent habitat for Olive-sided Flycatchers as 
clearings created by natural disturbance (Robertson and Hutto 2007).  Many other species prefer to 
inhabit areas at the interface between treed and non-treed habitats, as these areas often contain 
rapidly-growing hardwood species, have many vegetation layers, and a lot of cover (Hagar et al. 
1996, Anderson and Crompton 2001, Siegel and DeSante 2003).  In northern latitudes, biodiversity 
may be better managed by preserving areas of high productivity, such as riparian areas and habitat 
interface zones, than preserving structural diversity within low-energy areas (Verschuyl et al. 2008).    
 
Tree height, tree diameter, and stand age are all highly correlated.  For this reason, only one of the 
three attributes could be contained within logistic regression models.  Nine species were detected 
more often within forested stands with taller trees.  Kirk et al. (1996) reported that stand age was 
important in predicting bird detection within boreal mixedwood stands.  In 2008, the Orange-crowned 
Warbler was found more frequently within young stands, and this year, it was found less frequently 
as tree height increased.  Hammond’s Flycatcher was found more often within older stands in 2008, 
but because of poor sample size, the association could not be proven statistically.  This year, 
Hammond’s Flycatcher was found statistically more frequently in stands with taller trees.      
 
Western Tanagers and Yellow-rumped Warblers are foliage foragers and associated with interior 
forested areas (Tobalske et al. 1991).  Both were detected more often within stands with greater 
canopy closure, similar to a study by CBA near Williston Lake in the ESSF BEC zone (MCA 2009a).  
Alder Flycatcher and Wilson’s Warblers prefer shrubby areas (Finch 1989, Campbell et al. 1997, 
Lowther 1999), which are found in more open stands (Hagar et al. 1996, Anderson and Crompton 
2001, Siegel and DeSante 2003), and so were found more frequently within stands with less canopy 
cover.   
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Though relatively high species richness and overall abundance has been documented within 
hardwood stands (Anderson and Crompton 2001), only two species in this study were found more 
frequently as hardwood content increased.  Two species which were found less often as hardwood 
content increased, Olive-sided Flycatcher and Varied Thrush, are both known to prefer coniferous 
areas (Campbell et al. 1997, Hutto and Young 1999).  
 
Often, the most common species in forested areas are the most generalist, which occupy the greatest 
diversity of habitat types.  These are the species whose detection numbers allow investigation of 
habitat associations.  In future years, by pooling data among years, sample sizes will be sufficient for 
habitat investigations of more specialist species.  Specialist species are often the first affected by 
forest management, as they are most severely limited by their habitat requirements.  
  

5.3 Recommendations 
An efficient monitoring strategy for forest songbirds is recognized by Canfor as a critical component 
of land-management activities within the PGFD and TFL 30.  The following recommendations will 
enhance efficiency of the program in future years: 
 

1. Continue field aspects of the avian monitoring strategy at permanent survey points set in 2006 
and surveyed each year from 2006 to 2009. 

 
2. In 2010, pool data from all years in order to explore population trends for species where 

sample size is sufficient.  At a minimum, 30 of the most commonly detected species should 
have sufficient detections to allow an exploration of population fluctuation. 

 
3. In 2010, pool data from all years in order to explore how individual species detections 

fluctuate with changes in forest attributes (primarily stand age and hardwood content) to 
determine at what point the species composition of ageing stands begins to change 
significantly.  Though continuous variables are currently used to preserve the power of 
models exploring species/habitat associations, the functional relationship between stand age 
and bird species composition should be explored in an effort to divide the age-spectrum of 
forested areas into functional age-classes that are meaningful to define distinct forest bird 
communities. Determination of these classes by way of empirical study will allow Canfor to 
effectively assess the amount of landscape that provides functioning habitat for cohorts of 
species, without the need to assess each species individually (unless a significant decline is 
detected in any individual species by the population monitoring described above). 

 
4. Stand age, tree diameter, and tree height are all correlated, so separating their effects on bird 

species detection is difficult.  Because stand age is probably the most accurately determined 
among the variables in an area such as the PGFD, it is suggested to  focus on this variable in 
future investigations. 

 
5. As the data analyses described above will be far more complex and time-consuming (and 

therefore more expensive), it is recommended that some guidelines be set forth which dictate 
how often these meta-analyses will be completed.  This timeline should take into account the 
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projected amount of forest management upon the landscape and whether any significant 
changes in songbird populations have been found previously. 

 
6. Canfor and others may at some point consider assessing some characteristics of forest 

vegetation for use in refining the ability of VRI to provide data for use in wildlife 
investigations.  Collection of vegetation data is time-consuming, expensive, and 
inconsistently collected for use in wildlife/habitat investigations.  For these reasons, utilizing 
a data source already collected for large tracts of land, such as the VRI, is efficient.  The VRI 
was designed primarily to guide management of tree resources, and so does not quantify 
attributes of stands below the canopy level, such as shrub cover.  Shrub cover is a critical 
habitat component for many forest-dwelling birds.  Also, the VRI currently does not identify 
buffer areas between forested and non-forested areas, which likely provide unique habitat for 
passerines.   
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Appendix 1. Example of orthophoto with point count detections in the Prince George Forest District, July 2009. 
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Appendix 2. Non-target species detected in the Prince George Forest District, July 2009.Common 
and scientific name, four-letter code, and total number of detections are shown. 
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Appendix 3. All songbird species detected in the Prince George Forest District, June-July 2009. Bold 
codes indicate the 20 most common singing birds detected in 2009.  

aCodes are from RIC 2002. 
*Species for which calling birds were included in the breeding bird detection analyses. 
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Appendix 4. Total detections of songbird and woodpecker species, stratified by transect, during roadside point count surveys in the 
Prince George Forest District, June-July 2009. Bold indicates the 20 most commonly detected species, highlighted rows indicate rarely 
detected (< 10 detections) species. 
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Appendix 4 Continued 
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Appendix 4 Continued 
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Appendix 5.  Resource Inventory Standards Committee (RISC) quality assurance forms. 
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