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SUMMARY 

In 2007 and 2008, I conducted off-road point counts and line transects for songbirds and 

woodpeckers in TFL 48.  In this report, I summarize results of these surveys and compare indices 

of abundance with those derived from a subset of the data collected using the roadside Breeding 

Bird Survey method conducted along logging roads in TFL 48 since 2002.  The results of this 

report represent an initial step toward a cost-effectiveness analysis of roadside and off-road bird 

survey methods in TFL 48.  More rigorous data analyses are planned and necessary, but these 

preliminary results presented here indicate that a reliable survey design for birds in TFL 48 may 

require both roadside and off-road surveys.  Though some birds were frequently detected along 

roadsides and in the forest interior, some birds like the Black-throated Green Warbler and 

Golden-Crowned Kinglet were detected more than 3 times more frequently in the forest interior.  

In contrast, shrub- and grass-associated species like the Wilson’s Warbler, Tennessee Warbler, 

and Chipping Sparrow were rarely observed in the forest interior.  The Yellow-bellied Sapsucker 

was frequently detected both on-and off-roads, and after call-playback suggesting that it is 

relatively abundant in TFL 48 and may be the only woodpecker species that can be adequately 

surveyed during songbird surveys.  The use of call-playback increased detection rates from most 

woodpeckers, especially for the Downy Woodpecker and Pileated Woodpecker.  Thus, call-

playback after songbird point counts may be useful to provide data for some research questions 

concerning these two species.  Patterns in bird detections in the forest interior across the gradient 

from coniferous to deciduous forests generally followed those predicted by species habitat 

descriptions in the literature.  Patterns were less clear using roadside data, probably because 

some forest types were under-represented at roadside point count stations.   
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INTRODUCTION 

 

As part of my ongoing Ph.D. research focused on quantifying bird relationships to tree 

species composition (% deciduous) in TFL 48, I have conducted off-road point count and line 

transect surveys using distance sampling in 2007 and 2008 for songbirds and woodpeckers in old 

forest stands (100-180 years).  I also surveyed for woodpeckers using call-playback at point-

count stations.  In this report, I summarize the results of these surveys – in particular, I 

summarize abundances across the gradient in tree species composition.  Woodpecker abundance 

estimates can be used as a baseline for comparing woodpecker abundances in disturbed stands, 

such as herbicide-treated post-harvest stands.   

Birds have been surveyed along logging roads on TFL 48 since 2002 using the Breeding 

Bird Survey (BBS) method (see Preston et al. 2007).  The Breeding Bird Survey has been 

widely-applied to monitor landbirds because it is relatively easy to implement over large areas, 

and the data generated contribute to a continent-wide effort.  The approach has inherent biases 

and limited applications, but may be adequate for some species and some research questions, 

while alternative survey methods may be necessary for some species and questions.  For 

example, higher detection rates at roadside stations versus off-road stations have been found for 

bird species associated with habitat features typically found at roadsides, such as shrubs, grasses, 

and ‘edge’, while detection rates were lower for some species associated with forest interiors 

(Hutto et al. 1995).  Species with large territory sizes also may not be adequately sampled by 

point-count surveys like the BBS, and more intensive methods such as line transects or spot-

mapping may be necessary (Toms et al. 2006).  Adequate sampling may only be possible using 

call-playback for species like woodpeckers which make sounds earlier in the breeding season 

and less frequently than songbirds (Dunn et al. 2005).  Additionally, the BBS method can only 

be used to estimate density if used with distance-sampling (Somershoe et al. 2006).  Thus, the 
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BBS method may be unreliable for certain species and research programs, and additional off-

road surveys using distance sampling and call-playback may be required to adequately sample all 

songbird and woodpecker species.  As a preliminary analysis of roadside bias, I compared the 

data I collected using woodpecker call-playback, and distance sampling at off-road point counts 

and along line transects, to the roadside data collected by other researchers in TFL 48 using the 

BBS method (Preston et al. 2007).  A final season of data collection in 2009 and more rigorous 

statisical analyses are planned.  The overall goal is to use cost estimations and data generated 

from all survey methods conducted in TFL 48 to design a cost-effective monitoring strategy for 

birds. 

 

 

 

METHODS 

 

 

Off-road Bird Sampling 

 

I used a stratified sampling design to survey birds and sample vegetation in 70 old (100-

180 years) forest stands in Block 2 of TFL 48 in 2007 and 2008.  Forest stands were delineated 

by stand age and the ratio of conifer to hardwood tree species using CanFor’s GIS database.  The 

abundance of songbirds and woodpeckers were estimated using distance sampling along 200-m 

off-road line transects, and at point count stations centred on the end of line transects.  Line 

transects and point count stations were at least 200-m apart, and at least 100-m from the 

boundary of forest stands.  Point counts lasted 5 minutes.  Counts along line transects were 

limited to woodpeckers and the following songbirds: Ovenbird, Least Flycatcher, Black-throated 

Green Warbler, Red-breasted Nuthatch, Golden-crowned Kinglet.  Using information in the 

literature, I selected these species because they are likely to be responsive to tree species 
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composition.  Woodpeckers were also censused using call-playback at point count stations after 

point counts had ended.  Birds were sampled twice, once at the beginning (28
th

 May-15
th

 June) 

and end of the breeding season (16
th

 June-3
rd

 July), and were sampled in 2007 and 2008.  All 

bird sampling was conducted between 0430 and 0930.  For each species, relative abundance was 

estimated as the across-year average of the maximum count of the two within-year visits.  

Sampling standards were followed as per the Resources Inventory Standards Committee for 

songbirds and woodpeckers (RISC 1999a&b).  Most stands (56 of 70 stands) were sampled with 

one line transect and one point count station – counts were averaged for those stands with more 

than one point count or line transect.   

Tree species composition was estimated for most stands as the average of visual 

estimates along line transects taken at 25-m intervals.  It was also quantified as basal density, 

which was derived from measurements of the diameter at breast height of all trees within 11.3-m 

(0.04 ha) radius circular plots.  Vegetation plots were centred on point count stations and at a 

point at least 30-m away in a random direction from both.  If visual estimates and those derived 

from the measurement of basal density differed by more than 10%, the average of estimates 

derived from the GIS database, basal density, and visual estimates was used to estimate tree 

species composition.  I delineated stands according to the following percentages of deciduous 

trees: Conifer 0-20%, Coniferous-leading 21-40%, Mixedwood 41-60%, Deciduous-leading 61-

80%, Deciduous 80-100%. 

 

Roadside Bird Sampling 

For comparison to off-road sampling, I summarized data collected using the roadside 

BBS method collected in the same time and in the same portion of the TFL as my surveys.  Thus, 

my summary of the BBS data was limited to the years 2007 and 2008, and to three BBS routes 
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along the Table Creek, Utah John, and Carbon Creek logging roads.  Since individual bird 

detections were geo-referenced, each bird detection was associated with a forest type delineated 

by tree species composition and stand age using CanFor’s GIS database.   Only BBS sampling 

stations that sampled old forest (100-180 years) were used in the analyses since all off-road 

sampling occurred in old forest.  I used the maximum count of both years for each species at 

each station in further summaries.  To calculate the mean number of birds detected for a 

particular stand type, I divided the total number of detections per species for that stand type by 

the total number of stations at which birds were detected in that stand type. 

 

RESULTS 

In 2007 and 2008, I made 908 independent detections of 59 bird species at 83 off-road 

point count stations and 276 independent detections of the twelve species surveyed along 80 off-

road line transects in a total of 70 stands.  Over all stands, mean species richness (+ SE) per point 

count was 9.53 (0.42), and the following for stands delineated by tree species composition: 

Conifer 7.55 (0.41, n=20), Coniferous-leading 10.7 (0.92, n=10), Mixedwood 11.6 (0.91, n=11), 

Deciduous-leading 12.6 (1.14, n=10), Deciduous 13.8 (1.34, n=13).  A total of 56 bird species 

across 821 independent detections were made in old forest at 144 of 150 roadside BBS point 

counts along the 3 routes surveyed in the area in which I conducted off-road sampling.  Birds 

were detected in conifer forest at 140 stations, in coniferous-leading forest at 4 stations, 

mixedwood at 13 stations, deciduous-leading forest at 50 stations, and in deciduous forest at 84 

stations.  Over all 144 roadside point counts, mean species richness (+ SE) per point count was 

5.73+ 0.25.  On average, 3.80 (2.83-4.76 95% C.I.) more species were detected at off-road point 

counts than at roadside point counts (t = 7.79, p < 0.001).   
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Figure 1 (a) shows the most common species detected (>14 independent detections) 

during off-road point counts across the gradient in tree species composition.  The most 

commonly-detected species were the Swainson’s Thrush and Yellow-rumped Warbler, followed 

by the American Redstart, Warbling Vireo, White-throated Sparrow, and Yellow-bellied 

Sapsucker in deciduous stands, and the Golden-crowned Kinglet in coniferous-leading stands.  

Habitat associations for each species inferred from Figure 1(a) are generally in agreement with 

species habitat descriptions found in the literature.  For example, higher detections were made in 

decidous-dominated stands for species that are most often described as decidous-associates, like 

the Ovenbird, American Redstart, and Least Flycatcher.  Similarly, higher detections were made 

in conifous-dominated stands for the Magnolia Warbler, Golden-crowned Kinglet, and Red-

breasted Nuthatch.   

 Figure 1 (b) shows the most commonly-detected species during roadside BBS 

point counts.  Similar to off-road surveys, the American Redstart, Swainson’s Thrush, Warbling 

Vireo, Yellow-rumped Warbler, and White-throated Sparrow were the most commonly detected 

species.  In contrast, some bird species were common to just one survey method.  In decreasing 

magnitude of roadside detections, the Western Tanager (8 detections), Red-breasted Nuthatch 

(7), Black-throated Green Warbler (5), and Golden-crowned Kinglet (4) were detected more than 

three times as often at off-road point counts than at roadside counts.  For example, the Golden-

crowned Kinglet was detected about fourteen times more often off-road since it was detected 

only four times over 144 stations during roadside counts, versus 36 times over 83 stations during 

off-road point counts.  The following seven species in order of decreasing numbers of detections 

in off-road counts were commonly-detected during roadside counts, but were infrequently 
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detected during off-road counts: Wilson’s Warbler (8), Tennessee Warbler (7), Gray Jay (7), 

Chipping Sparrow (7), Red-eyed Vireo (4), Lincoln’s Sparrow (3), Orange-crowned Warbler (2).    

Patterns in habitat associations are difficult to infer from Figure 1 (b) because of the infrequency 

of bird detections in coniferous-leading (n=4) and mixedwood (n=13) forest types.  For the 

twelve species commonly-detected in both surveys, mean detection rate (total counts/total 

number of sampling stations) was about two times higher at off-road than roadside point counts 

(0.57+ 0.11 versus 0.26+ 0.06).  

Figure 2 reveals similar patterns in inferences of habitat associations using data 

summaries from line transects as those derived from point counts (Figure 1a).  The Black-

throated Green Warbler, Magnolia Warbler, and Red-breasted Nuthatch were detected more 

often along transects in coniferous-dominated or mixedwood stands, while the Least Flycatcher 

and Ovenbird were more often detected in deciduous-dominated stands.  The Black-throated 

Green Warbler and Yellow-bellied Sapsucker were detected more often along line transects than 

during point counts, but all other species were detected with similar frequencies during the two 

off-road surveys (mean detections + SE: 0.70 + 0.12 versus 0.40 + 0.08 and 0.82 + 0.10 versus 

0.53 + 0.07, respectively;Wilcoxon signed rank test: Z = -3.54, p < 0.001 and Z = -2.51, p < 

0.05, respectively).  

In 2008, woodpeckers were surveyed once at the beginning and end of the breeding 

season at 49 of the 83 off-road point count stations.  Figure 3 reveals equally low detections 

across the four survey methods for the Black-backed Woodpecker and Hairy Woodpecker (<2 

detections).  The lowest detection rates occurred during roadside point counts.  Similar detection 

rates were observed during off-road line transects and point counts.  However, 13 more Yellow-

bellied Sapsuckers were observed on line transects than during point counts, resulting in a 



9 

 

detection rate similar to that from playback at point count stations.  Only the American Three-

toed Woodpecker and Yellow-bellied Sapsucker were observed more than two times in off-road 

surveys - the three-toed was observed 12 and 10 times, and the sapsucker 56 and 43 times in off-

road line transects and point counts respectively.  The use of playback increased the detection 

rate at point count stations of the three-toed woodpecker 2.9 times, the Downy Woodpecker by 

5.6 times, and that of the Pileated Woodpecker by 5.1 times.  The Northern Flicker was only 

observed once during off-road surveys, but was observed seven times at roadside point counts. 

 Inferences of habitat associations based on detection rates after call-playback at point 

count stations are not possible given the low detection rate for most woodpecker species (Figure 

4).  However, detection rates per forest type for the American Three-toed Woodpecker and 

Yellow-bellied Sapsucker show similar patterns as those from off-road line transects, and at 

point counts before call playback (Figure 1 (a) and Figure 2).  As expected from habitat 

descriptions in the literature, detections of the three-toed generally declined with an increasing 

percentage of decidous trees in stands, while sapsucker detections increased with increasing 

deciduous in stands. 
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Figure 1.  Mean number of birds detected at point count stations across old stands (100-180 

years) in 2007 and 2008 in TFL 48 at a) off-road stations using distance sampling, within-year 

replication, and a 5 minute count duration, and b) roadside BBS stations using 50m and 50-200m 

variable plot sampling, no within-year replication, and a 3 minute count duration.  Shading 

indicates from left to right: coniferous, coniferous-leading, mixedwood, deciduous-leading, and 

deciduous (but for (b), there were no coniferous-leading forests sampled during the roadside 

point counts). 
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Figure 2.  Mean number of birds detected using distance sampling along 200-m off-road line 

transects in old stands (100-180 years) in 2007 and 2008 in TFL 48.  Shading indicates from left 

to right: coniferous, coniferous-leading, mixedwood, deciduous-leading, and deciduous stands.  
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Figure 3.  A comparison of the detection rate of woodpeckers using four survey methods: 

distance sampling along 200-m off-road line transects, distance sampling at off-road 5 minute 

point counts, 50-m and 50-200m 3 minute roadside point counts, and with call play-back at off-

road point count stations.   
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Figure 4.  Mean number of birds detected using call playback at off-road point count stations in 

old stands differing in tree species composition.  Shading indicates from left to right: coniferous, 

coniferous-leading, mixedwood, deciduous-leading, and deciduous stands. 
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common to the roadside counts.  It is likely that these species are attracted to the shrubs, grasses 

and forbs found along the logging roads in TFL 48.  Since the roadside and off-road point counts 

were not paired, it would be difficult to conclude with any certainty whether differences in 

detections for these species are due to roadside bias.  Some portion of the differences may simply 

be due to the placement of either roadside or off-road counts with respect to ‘patchy’ 

distributions of some species.  Therefore, I plan to do roadside points paired to a random 

selection of off-points in the 2009 field season. 

 On average, about four more species were detected at off-road point counts than at 

roadside point counts, and about twice as many individuals per species were detected in the 

forest interior for the twelve species frequently detected both on and off the road.  A portion of 

the differences was likely because the off-road counts lasted two minutes longer (five versus 

three minutes).  It is also possible that more species and more individuals of species were present 

(or more detectable) in the forest interior.  In order to test for the latter possibility, I intend to re-

analyze the data comparing the BBS data with off-road detections that I collected within three 

minutes (I divided my bird detections into those collected in the first three minutes, and in three 

to five minutes).   

 For commonly-detected species, habitat associations inferred from off-road line transects 

and point counts, with and without call-playback, were generally in agreement with species 

habitat descriptions found in the literature.  More rigorous statistical analysis is planned as the 

main component of my Ph.D. research.  I intend to use multivariate statistics and habitat 

modeling to estimate relationships between bird abundance and habitat characteristics, 

particularly tree species composition.  Habitat associations were more difficult to infer from the 

roadside data due to the over-representation of conifer forests and under-sampling of coniferous-
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leading and mixedwood forests.  Further, different and differing amounts of forest types are 

contained within the 200-m radius of roadside point count stations.  Thus, to compare 

relationships derived from off-road and roadside sruveys, I plan to standardize BBS roadside bird 

abundances by the amount of the forest type with which each is associated per point count 

station.  Despite standardization, there remains the possibility that the BBS counts will result in 

biased habitat associations, especially for species associated with under-represented habitats.  

For example, if the BBS points consistently sample small amounts mixedwood, then individuals 

of a ‘mixedwood’ species may occur less often in the BBS sampling area because the sampling 

area consistently contains only a small, less-used portion of the bird's territory.   

 The results from this study suggest that abundance indices for most woodpecker species 

are more likely to be estimated well earlier in the breeding season - April to the end of May - 

when these species are excavating cavities and drumming more often to establish and defend 

territories.  The Yellow-bellied Sapsucker is an exception since it usually breeds later than other 

woodpecker species, and the results of this study suggest it may be well-surveyed during 

songbird surveys.  The American Three-toed Woodpecker was also observed relatively 

frequently during off-road counts, suggesting that with the exception of the sapsucker it is more 

abundant or more detectable than the other woodpecker species.  The use of call-playback 

increased detection rates from most woodpeckers, especially for the Downy Woodpecker and 

Pileated Woodpecker.  Thus, call-playback after songbird point counts may be useful to provide 

data for some research questions concerning these two species.  The Northern Flicker was only 

observed once during off-road surveys, but was observed seven times at roadside point counts.  I 

observed flickers feeding from roadside ant hills, and suggest that flickers may be another 

species attracted to the habitat provided by roads. 
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