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Executive Summary 

 Weyerhaeuser’s coastal tenure in British Columbia is now predominantly 

managed using a variable retention silvicultural system, following an approximate 20 % 

per year phase-out of clearcutting over the period 1999-2003. The resulting retention, 

defined primarily as “grouped” and “dispersed”, is meant to serve two primary functions: 

1) to retain late succession structure for enhancing second-growth diversity, maintaining 

and increasing connectivity across the landscape, and providing refugia for survival and 

dispersal of various organisms; and 2) to match a wide range of retention alternatives 

with site-specific stand and wildlife needs. 

 In this progress report, we summarize broad patterns of species richness, 

abundance, and diversity as it pertains to the effects of group retention on forest 

songbirds in TFL 39 on Vancouver Island, British Columbia. We summarize briefly the 

preliminary stages of the project (2000 – 2001) and focus mainly on the final three years 

(2002-2004) where specific hypotheses were defined and adequate study sites were 

available for surveying. 

 Because the variable retention system was relatively new in 2000, initially too few 

sites were available for a rigorous study design, thus leaving the study to evolve with 

the harvest schedule. Therefore, during the first three years of this study (2000-2002), 

methodologies and sample plots were adjusted accordingly. In 2000 and 2001, only a 

few retention sites were available for monitoring, and at that time, only group patches 

were of concern, not overall treatment effects. Thus, in 2000, 33 patches from 15 group 

retention sites were monitored and compared to 6 remnant and 8 forested control sites. 

In total, 133 surveys were completed, yielding 31 species from group retention patches, 
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and 21 species in each of the remnant and control sites. Both remnant and control sites 

supported more forest-dependent birds, in terms of abundance, than group retention 

sites. However, within group retention sites, richness, abundance, and diversity all 

increased with increasing patch size. In 2001, 16 group retention sites with 72 plots, and 

6 uncut stands with 25 plots were monitored four times each. Remnant sites were not 

included as comparisons from this point forward. Once again, group sites supported 

more species than control sites, but for forest-dependent species, they usually occurred 

at lower abundance. 

In 2002, it was evident that too few sites were available to: a) control for 

confounding factors (e.g., harvest methods, slope, elevation); b) have a rigorous 

analysis with an unbalanced study design; and c) make any comparison with traditional 

clearcuts. Thus, the study was refined to: a) limit sites to lower elevation and non-heli-

logged sites; b) equalize the number of sites in each treatment; and c) add clearcuts as 

a comparison. 

These adjustments resulted in bird surveys for 2002 and 2003 in 12 group 

retention stands, 12 clearcuts, and 12 uncut control stands, each containing five 

monitoring stations, and each surveyed three times each year. In total 1,065 surveys 

were completed for these two years, yielding 3,259 songbird observations. Additionally, 

structural plots were obtained for 202 of the 208 plots, using methods similar to 

Weyerhaeuser’s structural monitoring group. 

Preliminary results showed that all of the 18 most frequently detected species 

occurring in uncut stands were represented in group retention stands, but most (66%) 

occurred in lower abundance. Compared to clearcuts, group retention sites supported 
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more species and, unlike clearcuts, were not dominated by Dark-eyed Junco and Winter 

Wren. The response of most forest-dependent species to percent retention appears 

relatively linear, although the slope (and possibly the shape) of the line vaires among 

species. That assessment is ongoing. Furthermore, considerable variation among 

stands, but within treatments, is noticeable for some species (particularly in uncut 

stands). We anticipate that some of this underlying variation will be explained through 

an ongoing multivariate analysis of spatial and structural attributes. 

In 2004, 4 of the 12 group retention stands used in 2002/2003 were combined 

with 6 new group retention stands to assess fine-scale habitat selection among forest 

songbirds. In total, 352 monitoring stations were censused 4 times each, yielding 4,522 

bird observations. Additionally, structural attributes were measured for 70 census units, 

and estimated for 135 census units. Data analysis for this component is ongoing, 

although based on preliminary plots, it appears evident that some forest-dependent 

species occur only in some kinds of patches (e.g., > 0.5 ha), while other species occur 

in most patches. These differences may be related to spatial attributes (e.g., patch size, 

distance to next patch), structural attributes, or both. 

Extension work from this study thus far has included six poster presentations, of 

which three have involved collaborators using the same data to answer different types 

of questions. Abstracts from those posters have also appeared in Northwest Naturalist, 

Murreletter, and conference proceedings. Results of this study have also been 

summarized in No. 9 of Weyerhaeuser’s “report” series (in press). 

The field component of this project is complete. What remains is a 

comprehensive analysis of data and a final write-up. This is the objective of the M.Sc. 
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thesis, and upon completion, will be provided to Weyerhaeuser and the Adaptive 

Management Working Group as a separate document. Peer-reviewed papers in 

scientific journals are also anticipated once the thesis is complete.  
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INTRODUCTION  

From 1999-2004, Weyerhaeuser has been committed to replacing clearcut 

logging with variable retention silviculture (Perry and Dunsworth 2001). The purpose of 

this harvesting system was to ensure that structural elements of the existing stand are 

retained through to at least the next rotation (Beese et al. 2003). That retention is 

expected to add structural complexity to the regenerating forest, which in turn plays a 

vital role for ecosystem function and biological diversity (Bunnell et al. 1998). Retention 

is usually distributed within a cutblock as dispersed (individual trees or small clusters) or 

grouped (larger patches of trees) (Beese et al. 2003). The objectives of variable 

retention, which are biologically and ecologically derived, are defined in Beese et al. 

(2003). We summarize the ecological points here as: 

 

1) retaining late-succession structures to enrich the diversity of second-growth  

stands, enhance habitat connectivity over the landscape, and provide 

refugia for survival and dispersal after harvesting. 

2) matching a wide range of retention and silvicultural systems to site-specific  

regeneration and wildlife needs. 

 

This study focuses entirely on clearcuts, grouped retention, and uncut stands, 

and aims to make comparisons of forest songbird presence and abundance among 

them. Forest patches within group sites vary in size, but are always ≥ 0.25 ha and no 

more than 4 tree lengths apart (Beese et al. 2003). This ensures that the retention is 
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well distributed within the cutblock and that no place within the cutblock is more than 2 

tree lengths from a standing block of trees (Beese et al. 2003). 

The concept of variable retention is that if some pre-harvest conditions are 

successfully maintained post-harvest, then species dependent on pre-harvest attributes 

should be present post-harvest. So far, this has been demonstrated in residual tree 

patches (Merrill et al. 1998; Steventon et al. 1998; Schieck et al. 2000) and isolated 

wildlife tree patches (Seip and Parker 1997), whereby bird communities in patches were 

more similar to those in larger, uncut stands, than those in clearcuts. However, the 

patches in these studies were typically single, multi-hectare blocks of intact forest within 

a managed landscape. Prior to our project virtually no research has been done to test 

the effects of group retention harvesting on coastal bird communities. Moreover, no 

studies have compared group retention treatments to traditional clearcuts and uncut 

stands sites in a managed coastal forest. 

The research presented in this progress report is part of an ongoing collaboration 

with Weyerhaeuser Company, Simon Fraser University, University of British Columbia, 

Sustainable Forest Management Network, and British Columbia Ministry of Water, 

Land, and Air Protection. The overall purpose is to compare bird species assemblages 

among and within three contrasting treatments: clearcuts, group retention, and uncut 

stands. Also, our aim is to make species-specific predictions of response to retention 

level (% retained) and structural attributes. However, these responses are expected to 

vary with the scale of assessment (plot level, site level, or treatment level), and thus 

each scale will be examined. 
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Results of the preliminary assessment completed in 2000 and 2001 offer insight 

into habitat relationships because they reveal early patterns of retention use and include 

both high elevation and heli-logged sites that were not included later in the program. 

However, because of differing methods, site selection, and an unbalanced design 

compared to the research done from 2002-2004, we have, in this report, largely omitted 

the methods, results, and discussion for the earlier component. Instead, we refer you to 

the progress reports of Preston (2000, 2002). 

For the research completed from 2002 – 2004, we are confident that our findings 

will have direct application to forest management because they involve variables that 

can be manipulated during the planning and harvesting stages. Of particular interest, is 

that some of the data used in this study have already been used with reasonable 

success for landscape-scale habitat predictions (Vernier et al. 2004). 

METHODS 

2002 – 2003 Treatment Comparisons 

Selection of Study Sites 

We rejected sites that: 

1) were heli-logged because of safety and accessibility issues; 

2) were recently logged (< 3 months) to minimize effects of disturbance 

on early migrants and residents; and 

3) would have major logging activities occurring adjacent to, or running 

through, the study sites during the survey period (e.g., road 

construction, harvesting). 
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Clearcuts were selected with the same criteria as above. To reduce potential 

variation arising from stand age between group retention and clearcut sites, only 

clearcuts ≤ 5 years old were included. 

Uncut stands were selected from a pool of Ungulate Winter Ranges 

(approximately 7,000 ha across the study area). Some were chosen previously by the 

Adaptive Management Working Group as "Old-growth Benchmarks". Block size (> 50 

ha), accessibility, closeness to other treatment sites, and “late-seral" or “old-growth” 

terminology (i.e., the associated characteristics for classifying them) were important 

criteria for site selection. 

Overall, our study sites were distributed throughout TFL 39, but appeared 

clustered in some regions (e.g., Tsitika River). This clustering was primarily a result of 

where active logging had taken place since the implementation of the variable retention 

system. Each treatment, however, is represented in all regions so that variation related 

to location is distributed relatively evenly among all treatments. 

Bird Surveys 

 Five point count stations in clearcut and group retention settings were randomly 

selected using a 200 x 200-m grid overlay on a 1:5,000 cutblock map. The corners of 

each box within the grid identified a potential point count location. We used a minimum 

of 200-m between points to increase the probability that observations were independent 

between count stations (Bibby et al. 1992). 

Within group retention stands, at least one point count was anchored to the 

centre of a randomly chosen patch, to ensure that cut-over areas alone were not 

surveyed entirely by chance. To select the anchor, all patches ≥ 0.25 ha were assigned 
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numbers. An anchor was then selected randomly from the pool. The 200 x 200-m grid 

was then overlaid (placing the intersection of two grid lines on the anchor) and oriented 

to maximize the number of potential stations in the cutblock. 

In clearcuts, no anchor point was used, although grid orientation was such that 

the maximum number of potential stations was available for random selection. In uncut 

stands, five stations were made to fit the available forest, ensuring that no station was < 

100 m from the edge, and no two stations were < 150 m apart.  

Bird surveys were completed using 60-m fixed radius point-counts (Bibby et al. 

1992, Ralph et al. 1995, Buskirk and McDonald 1995). A survey time of 10 minutes was 

used to maximize species detectability and reduce standard error in forested 

environments (Smith et al. 1998). Surveys coincided with the peak activity time for 

species of interest (primarily neotropical migrants and resident songbirds, as well as 

some species of woodpecker), from approximately mid-May to the first week of July. 

Point counts were conducted from sunrise to approximately 0930 hours PDT (to remove 

potential bias associated with pre-dawn chorus). The observer approached each count 

station on foot, and waited one minute to lessen potential disturbance effects before 

recording. The observer recorded each bird that was detected during a 10-minute 

period, ensuring that the same individual was not recorded more than once. The 

distance from the observer to each individual bird was measured using a Bushnell 

Yardage Pro laser sighting device, accurate to 0.5 m. 

Each station was surveyed three times with a minimum of seven days between 

surveys. No observer visited the same count station on all three occasions. To avoid 



 10

confounding effects of time-of-day, each sample was done at a different time during 

each visit (early, middle, and late morning). 

Structural Assessment 

 The vegetation sampling protocol was derived from existing methods developed 

by the Adaptive Management Working Group, and was modified to meet the needs of 

our project. Measurements of vegetation and structure were recorded for each of the 

180 count stations. In situations where the 60-m count radius encompassed both 

forested and non-forested regions (particularly in group retention stands), structural  

measurements were done in both areas. However, no single vegetation plot was 

overlaid on both forested and non-forested areas at the same time. A minimum of 15 % 

for the amount of forested or non-forested area within a count circle (60-m radius) was 

used for vegetation measurements. This was based on two assumptions: 

1) differences in the bird community would be negligible when < 15% of the 

count circle is either forested/non-forested; and 

2) the area required to establish a vegetation plot (4.4% of entire plot) in a count 

circle is increasingly difficult to accomplish with decreasing representation, 

especially when representation is < 15% and comprised of complex polygons 

or multiple fragments. 

 

 Figure 1 illustrates a layout of the vegetation plot for sampling the various 

attributes of interest. For additional detail regarding this figure, and of the specific 

attributes measured, see Preston and Harestad (2004). 
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Spatial Data 

 Weyerhaeuser provided orthographic photographs for each clearcut, group 

retention, and uncut stand. GPS data were obtained for all 180 count stations using a 

Trimble GPS receiver. Our intention, using ArcView, is to determine spatial attributes for 

each plot and stand, and relate those values to the bird data. 

2004 Fine-scale Habitat Assessment 

To assess species' distributions at a finer-scale, we established 30 to 41 sample 

stations in each of 10 group retention stands. To do this, we oriented a transparent 50 x 

50-m grid over a 1:5,000 cutblock map to maximize the number of count stations and 

group patches sampled in a given stand. We then selected groups of points to create a 

continuous sampling grid (e.g., with one sample station in each corner). Once the area 

and points were selected, we determined the location of each count station using a 

range-finder and compass and marked the stations on the ground with numbered flags. 

Later, all survey stations were geo-referenced using a Trimble GPS receiver. 

A total of 352 survey stations were sampled four times between 15 May and 3 

July using a 10-minute count duration. A different pattern of coverage was used each 

time to spread observer disturbance and time-of-day effects more evenly across the 

T1 T2 T3 T4 T5 

5 m 10 m 

50 m 

Figure 1. Layout of vegetation plot. 
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stand. All observations included a time, distance, and compass bearing. If an individual 

moved from one location to another during the survey period, it was recorded a 

subsequent time, noting that the bird had moved.  

To plot the distribution of a given species, we used ArcView 3.2 and a Distance-

Azimuth extension to convert distance and compass bearing data from a known location 

to new coordinates. Further analyses of association with spatial and structural attributes 

are ongoing. 

RESULTS 

 From the preliminary assessment completed in 2000, it was evident that species 

richness, abundance, and diversity increased with group patch size (Table 1). However, 

when testing individual species, remnant patches were clearly favoured over group 

patches and uncut stands for several species (Table 2). For the former comparison, this 

difference appeared to be related to patch size as well, with remnants ranging from 2 – 

15 ha, compared to group patches ranging from 0.25 – 3.2 ha. For the latter 

comparison, patch age and structural composition may be important factors, because 

most uncut stands would be classed as second-growth, and remnants would be classed 

as old-growth. The group patches included a range of stand ages from second-growth 

to old-growth. In addition to structural differences, elevation was also suspected of 

being a confounding variable. 
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Table 1. Results of regression analysis for the effect of patch size on species richness, abundance 
and diversity. Data gathered in 2000 from 33 group retention patches ranging in size from 0.25 to 
3.2 ha. Diversity calculated using the Shannon-Weiner Index (H’). 

Variable Result F R2 df p 

Mean species richness Increases w/patch size 16.49 0.35 1,31 < 0.01 

Mean abundance Increases w/patch size 13.46 0.30 1,31 < 0.01 

Mean species diversity (H’) Increases w/patch size 9.96 0.24 1,31 < 0.01 

 

 

 

Table 2. A log-likelihood test on the occurrence and abundance of the 10 most frequently 
observed species. When initial tests were significant (bold), partitioning of G was used to 
determine site preference. Data were gathered in 2000 from uncut stands (US), remnants (REM), 
and group retention (VR). 

Species Occurrence Abundance 

 General Trend Log –likelihood 
test (Gadj) 

General Trend Log –likelihood 
test (Gadj) 

Dark-eyed Junco VR > US > REM 0.24 VR > US > REM 1.37 

Steller’s Jay US > REM > VR 1.18 US > REM > VR 0.76 

American Robin REM > US > VR 0.41 US > REM > VR 1.69 

Red-breasted Sapsucker REM > VR > US 1.30 REM > VR > US 0.65 

Pacific-slope Flycatcher REM > US > VR 14.68 REM > US > VR 19.17 

Varied Thrush REM > US > VR 6.90 REM > US > VR 8.43 

Hammond’s Flycatcher REM > US > VR 2.65 REM > US > VR 4.28 

Chestnut-backed Chickadee REM > US > VR 1.53 REM > US > VR 6.03 

Golden-crowned Kinglet REM > US > VR 2.05 REM > US > VR 2.10 

Winter Wren REM > US > VR 0.45 REM > US > VR 2.28 

     

 Preference Partitioned 
G-test (Gadj) 

Preference Partitioned 
G-test (Gadj) 

REM > US 8.50 REM > US 11.61 Pacific-slope Flycatcher 
US = VR 0.26 US = VR 0.18 

REM > VR 6.25 REM > VR 7.02 
Varied Thrush 

REM = US 0.13 REM = US 0.01 
REM > VR 3.96 

Hammond’s Flycatcher  
VR = US 2.55 

REM > VR 5.18 
Chestnut-backed Chickadee  

VR = US 0.25 
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 In 2001, remnant stands were dropped from the study design so as to include 

more group retention stands. However, there was still a sampling emphasis toward 

group retention stands (n = 75 plots) versus uncut stands (n = 25). Nevertheless, two 

revealing findings were noted. First, there was considerable variation in parameter 

estimates from low elevation to high elevation stands, and from shallow slope (likely 

crane yarded) to steep slope (likely heli-logged) stands. Thus, the ranges of richness 

and abundance in grouped stands were greater than those of uncut stands, but with 

lower overall means (Table 3). The second observation was that species characteristic 

of late-seral stage stands (see Preston 2002 for details) occurred regularly in group 

retention stands, but usually at a lower level of abundance (Table 3). These two findings 

were important determinants for refining the study design and constructing testable 

hypotheses. 

Table 3. Summary of means for total species richness, total bird abundance, early-seral stage (ESS) species 
richness and abundance, and late-seral stage (LSS) species richness and abundance measured in 2001 for 
control plots (n = 25) and grouped VR plots (n = 75). 

Variable Site Mean SE (±) Minimum Maximum 
Grouped VR 3.71 0.16 1.25 6.75 

Richness 
Control 4.57 0.42 1.33 9.75 

Grouped VR 5.35 0.23 1.75 10.25 
Abundance 

Control 6.28 0.66 1.67 15.00 
Grouped VR 1.36 0.50 0.00 7.50 

ESS Richness 
Control 0.97 0.17 0.00 3.00 

Grouped VR 2.36 0.15 0.00 7.50 
ESS Abundance 

Control 1.89 0.44 0.00 7.25 
Grouped VR 1.46 0.05 0.00 2.67 

LSS Richness 
Control 1.34 0.03 1.00 1.60 

Grouped VR 3.43 0.18 0.00 7.50 
LSS Abundance 

Control 4.80 0.30 1.67 7.75 
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 In 2003, there were 1,990 bird observations from all study sites compared to 

2,317 in 2002. This reduction was distributed roughly equally over all stands and 

treatments (Figure 3). Uncut stands had the greatest number of observations between 

years, and clearcuts had nearly half the number of observations of uncut stands. Group 

retention stands were more similar to uncut stands than clearcuts in terms of number of 

observations, but the composition of species between them are markedly different 

(Figure 4). 

  

 

 

 

 

 

 

Figure 3. Total number of bird observations in each treatment between years. 
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 Within treatments, species richness was similar between years, with clearcuts 

having 33 and 27 species, group retention having 39 and 40 species, and uncut stands 

having 25 and 27 species, respectively. In clearcuts, the frequency distribution for 

species detections was strongly skewed, with two species (Dark-eyed Junco and Winter 

Wren) accounting for 67.2% and 57.1% of observations in 2002 and 2003 respectively 

(Figure 4). Both the group retention and uncut stands were less skewed and more 

typical of the lognormal curve seen in many community populations. 

 In uncut stands, the Chestnut-backed Chickadee, Winter Wren, Golden-crowned 

Kinglet, Pacific-slope Flycatcher, Red-breasted Sapsucker, Varied Thrush, and Brown 

Creeper accounted for 83.1 % of all detections (Figure 5). Species absent from uncut 

stands but detected elsewhere, as would be expected by their preference for more open 

habitats were, Brown-headed Cowbird, MacGillivray’s Warbler, Orange-crowned 

Warbler, Song Sparrow, Spotted Towhee, and White-crowned Sparrow. 

0% 20% 40% 60% 80% 100%

Uncut

Group

Clearcut
CBCH
WIWR
GCKI
PSFL
RBSA
VATH
BRCR
HAFL
RECR
DEJU

Figure 4. Percent frequency of occurrence in each treatment of the 10 most common species detected in uncut stands. 
Species codes and full names are given in Appendix 1. 
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In group retention stands, Winter Wren, Dark-eyed Junco, Chestnut-backed 

Chickadee, American Robin, Red-breasted Sapsucker, and Hammond’s Flycatcher 

accounted for 59.1 % of all detections. There were nine species absent from group 

retention stands that were present in either clearcuts and/or uncut stands. Five of these 

species were represented by only one individual (Belted Kingfisher, Common 

Nighthawk, House Finch, Merlin, and Northern Pygmy-Owl). The remaining four species 

were present in low numbers (Northern Rough-winged Swallow (n = 8), Vaux’s Swift (n 

= 3), Sharp-shinned Hawk (n = 2), Pileated Woodpecker (n = 2)), although the latter was 

observed nesting in a group retention stand. 

 The frequency of occurrence for most species differed substantially among 

treatments. Among 21 species compared, the grouped:uncut frequency ratios for 15 

species was nearer 1:1 than was the clearcut:uncut frequency ratio for the same 

species (Figure 5). In clearcuts and uncut stands, the Rufous Hummingbird, Swainson’s 

Thrush, and American Robin were uncommon and had similarly low frequencies, while 

in group stands, the frequencies for these species was greater. 

 When comparing frequencies between grouped and uncut stands, 8 species 

occurred more often in uncut stands, 6 species were similar to uncut stands, and 7 

species occurred less frequently in uncut stands (Figure 5). This contrasts markedly 

when comparing frequencies between clearcut and uncut stands, where 13 species 

occurred more often in uncut stands, and 4 species were similar to uncut stands. The 

Dark-eyed Junco was the only species that occurred more often in clearcuts than in 

either uncut or grouped stands. The White-crowned Sparrow, Spotted Towhee, and 

MacGillivray’s Warbler did not occur in uncut stands, thus causing the frequency ratios 
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for these species to become very large (i.e., x/0). For illustration purposes only, arbitrary 

values of 10 (clearcut) and 11 (grouped) were used to portray both the dissimilarity from 

uncut stands, and the relative frequencies between clearcut and grouped stands. 

  Response to retention level varied markedly among species and treatments. For 

example, the Varied Thrush and Brown Creeper exhibited a wide range of variation in 

uncut stands compared to American Robin, Hammond’s Flycatcher, and Townsend’s 

Warbler (with the exception of one outlier for each species, all coming from the same 

stand) (Figure 6). In clearcuts, most species exhibited low variation, but for Dark-eyed 

Junco and Winter Wren (the two dominant species), variation was considerable (Figure 

7). Thus, it is not unreasonable to expect similar variability among retention stands, 

which may in part be related to retention level, but also to such factors as patch 

structure, size, and distribution. 
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Figure 5. Proportion of species occurrence in group retention and clearcut stands relative to their occurrence 
in uncut stands. The dashed line indicates a 1:1 ratio. Note that for WCSP, SPTO, and MACW, an arbitrary 
value of 11 (grouped) and 10 (clearcut) is used to illustrate absence in uncut stands, and consequently a large 
value in the other stands. Species codes with full names appear in Appendix 1.
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Figure 6. Response to retention level of six frequently observed species occuring in TFL 39, Vancouver Island. 
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Figure 7. Response to retention level of six frequently observed species occuring in TFL 39, Vancouver Island. 

Chestnut-backed Chickadee Dark-eyed Junco

Golden-crowned Kinglet Pacific-slope Flycatcher

Red-breasted Sapsucker Winter Wren
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For the 2004 research component, analysis of fine-scale habitat selection by 

birds in group retention stands is ongoing. A total of 4,522 observations were recorded 

from all surveys, giving 3,864 observations after standardization for unequal sampling 

effort of some census units. Among stands, the number of observations ranged from 

178 (OP3059) to 620 (OP2258) (Figure 8). A total of 45 species was recorded from all 

stands, ranging from 9 (OP3059) to 26 (R799) per stand (Figure 8). Most observations 

were attributable to Dark-eyed Junco (21.9 %) and Winter Wren (10.6 %), as observed 

in treatment comparisons, but other species such as Red-breasted Sapsucker, 

Chestnut-backed Chickadee, Hammond’s Flycatcher, and Pacific-slope Flycatcher all 

had ≥ 100 observations (Figure 9). These species likely have sufficient data for a 

detailed analysis across all stands. For species with fewer data, analysis may need to 

be restricted to stands only where occurrences are known in order to reduce the high 

level of zero values. This approach should provide information regarding patch 

attributes within stands, and potentially explain why some patches are occupied and 

others are not, when a species is present at a stand. 

For example, the Brown Creeper was not present in patches from all group 

retention stands, as evidenced from both the broad-scale study conducted in 

2002/2003, and the fine-scale study in 2004. Moreover, for the stands where it was 

present, it did not always occupy all patches that were available (Figures 10 and 11), 

suggesting that one or more factors were affecting patch selection. This pattern of 

stand/patch occupancy was observed for several species, including Pacific-slope 

Flycatcher, Varied Thrush, Winter Wren, and Chestnut-backed Chickadee (Figures 10 – 
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13). One notable exception was the Red-breasted Sapsucker, which occurred in all 

patches in all occupied stands. 

 These preliminary results support the idea that a fine-scale assessment at the 

stand level can accurately identify the spatial and structural components utilized by 

birds in group retention settings. We also anticipate that this assessment will provide 

insight into understanding the ecological processes that contribute to patterns of bird 

diversity and abundance at larger spatial scales. 
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Figure 8. Summary of total observations after correction (green) and total species (blue) by site. 
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Figure 9. Percent representation of the top 10 species (ordered as observed in uncut stands) occurring in group retention sites 
from the fine-scale assessment project. Note that proportions are similar to those observed during treatment comparisons. 
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Brown Creeper 
Chestnut-backed 

Chickadee 

Pacific-slope Flycatcher Varied Thrush 

Winter Wren 

Figure 10. Group Retention site K0183 showing 
the various patterns of use of different patches by 
different species. Red dots indicate survey 
stations, yellow dots indicate bird observations. 
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Figure 11. Group Retention site OP3049 (left) and 
OP3059 (right) showing various patterns of use of 
different patches by different species. Red dots 
indicate survey stations, yellow dots indicate bird 
observations.

Varied Thrush 

Chestnut-backed 
Chickadee 

Brown Creeper 

Winter Wren 

Varied Thrush 
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Red-breasted Sapsucker 

Red-breasted Sapsucker 

Red-breasted Sapsucker 

Red-breasted Sapsucker 

Pacific-slope Flycatcher 

Figure 12. Group Retention site OP2236 (top left), 
OP2258 (top right), OP3032 (middle left; bottom 
left), and R925 (middle right) showing various 
patterns of use of different patches. Red dots 
indicate survey stations, yellow dots indicate bird 
observations. 
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Chestnut-backed
Chickadee 

Chestnut-backed
Chickadee 

Varied Thrush Golden-crowned Kinglet 

Pacific-slope Flycatcher 

Figure 13. Group Retention site OP2258 (top left), 
and OP3832 (all others) showing various patterns 
of use of different patches. Red dots indicate 
survey stations, yellow dots indicate bird 
observations.
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Discussion 

Treatment Comparisons 

Bird Communities 

 Species assemblages differed considerably between treatments. Clearcuts were 

dominated by two species (Winter Wren and Dark-eyed Junco) and had only a 

scattering of others. Clearcut communities were least similar to uncut stands in terms of 

species presence and abundance. Also in clearcuts, many of the infrequently observed 

species were encountered in the forested region adjacent to the clearcut, or in small 

forest patches not classed as retention, and not totaling more than 5 % of the cutblock. 

From the assessment in 2000 and 2001, many forest-dependent species occurred in 

remnants more often, and in greater abundance, than in group retention patches. There 

was also a general pattern of increasing species richness, abundance, and diversity 

with patch size throughout the range (0.25 to 15 ha) examined. 

Bird communities in group retention stands were the most diverse, but 

composition (species and abundance of that species) varied among stands. 

Characteristic species of late-seral stands such as Brown Creeper, Chestnut-backed 

Chickadee, Golden-crowned Kinglet, Varied Thrush, Red-breasted Sapsucker, and 

Townsend’s Warbler were present, but not in all stands nor in consistent numbers. 

Attributes such as percent retention and structural characteristics at multiple spatial 

scales are expected to be the most likely factors explaining much of this variation. For 

example, uncut stand OP2276 produced outliers for at least three species when plotting 

abundance versus retention level. These outliers may be a result of this stand being the 
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only uncut block with a prominent deciduous tree component. Further analysis of these 

variables is being conducted. 

In terms of species richness, uncut stands had the greatest similarity among 

stands and the lowest average variance within stands. The most dominant species were 

Brown Creeper, Chestnut-backed Chickadee, Golden-crowned Kinglet, Pacific-slope 

Flycatcher, Red-breasted Sapsucker, Red Crossbar, Varied Thrush, and Winter Wren. 

In terms of frequency of occurrence, group retention stands more similar to uncut 

stands than were clearcuts for 15 of 17 species occurring in uncut stands only. 

Pending further analyses to determine relationships between spatial and 

structural features at multiple scales, the eight dominant species occurring in uncut 

stands in TFL 39 may serve as correlates for assessing the effectiveness of retaining 

forest biodiversity. Already, data from the 2002/2003 treatment comparisons has been 

used in a simulation model for predicting habitat suitability over a landscape scale 

(Vernier et al. 2004). Several of the species used had strong predictive ability for at 

least one of an array of forest cover attributes, suggesting that the potential for being an 

indicator is high. 

Indicator species may also be used as targets from which to measure the effort 

directed toward the conservation of biodiversity (i.e., indicator species may respond to a 

number of variables that are indicative of increased diversity). However, these 

comparisons are only suitable for those species that can be monitored at the scale of 

this study (e.g., passerines and some non-passerines that are relatively abundant and 

have small territories). For less common or larger territory species (e.g., Marbled 
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Murrelet, Northern Goshawk), it will be difficult to assess directly the value that group 

retention offers to their conservation. 

Fine-scale Assessment 

 This being the latest component to the research project, an in-depth analysis of 

the data is ongoing, although some interesting patterns are starting to emerge. For 

example, most forest-dependent species, when present at a stand, do not occupy all 

group patches that are available to them. At first glance this might appear to be related 

to patch area, but there are several examples where this is not the case. Species such 

as Varied Thrush, Pacific-slope Flycatcher, and Brown Creeper did not always occupy 

the largest patch available, suggesting that other factors besides patch size influence 

occupancy. 

Structural and Spatial Data 

 Analysis of vegetation and structure is pending the completion of data collection, 

data entry, and the development of data subsets and statistical models. At present, the 

collection and verification of structural data is complete. Spatial attributes have been 

recorded for most parameters of interest, although some work continues with respect to 

measuring the operational definition of retention and the biological definition of 

retention. 
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Project Status 

 Data collection for treatment comparisons and stand-specific habitat selection is 

complete. GPS and structural data have been collected for all stands. Table 4 outlines 

the current status of the project, as well as anticipated future progress. 

Table 3. Project status and projected schedule. 

Semester Task Status 

May to Aug 2002 Field Work – treatment comparisons, fine-scale habitat selection pilot 
project Complete 

Sep to Dec 2002 Data entry, data analysis, report writing, report submission  Complete 

May to Aug 2003 Field Work – treatment comparisons, fine-scale habitat selection, 
structural data Complete 

Sep to Dec 2003 Progress report; data entry of 2003 bird work; group retention 
orthophotos Complete 

Jan to Apr 2004 Structural and spatial data from orthophotos Complete 

May to Aug 2004 Field Work – fine-scale habitat selection; structure and GPS Complete 

Sep to Dec 2004 Data entry, progress report Complete 

Jan to Apr 2005 Data analysis Ongoing 

May to Aug 2005 Thesis write-up  

Sep to Dec 2005 Thesis review; thesis submission; thesis defense  

2006 Prepare and submit peer-reviewed paper(s)  
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Appendix 1. List of species detected in treatments. 
Code Common English Name Taxonomic Name 

AMRO American Robin Turdus migratorius 
BHCO Brown-headed Cowbird Molothrus ater 
BLGR Blue Grouse Dendragapus obscurus 
BRCR Brown Creeper Certhia americana 
BTGW Black-throated Gray Warbler Dendroica nigrescens 
CAVI Cassin’s Vireo Vireo cassinii 
CBCH Chestnut-backed Chickadee Poecile rufescens 
CEWA Cedar Waxwing Bombycilla cedrorum 
CONI Common Nighthwak Chordeiles minor 
DEJU Dark-eyed Junco Junco hyemalis 
DOWO Downy Woodpecker Picoides pubescens 
EUST European Starling Sturnus vulgaris 
GCKI Golden-crowned Kinglet Regulus satrapa 
GRJA Gray Jay Perisoreus canadensis 
HAFL Hammond’s Flycatcher Empidonax hammondii 
HAWO Hairy Woodpecker Picoides villosus 
HETH Hermit Thrush Catharus guttatus 
MACW MacGillivray’s Warbler Opopornis tolmiei 
MERL Merlin Falco columbarius 
NRWS Northern Rough-winged Swallow Stelgidopteryx serripennis 
NOFL Northern Flicker Colaptes auratus 
OCWA Orange-crowned Warbler Vermivora celata 
PISI Pine Siskin Carduelis pinus 
PSFL Pacific-slope Flycatcher Empidonax difficilis 
RBNU Red-breasted Nuthatch Sitta canadensis 
RBSA Red-breasted Sapsucker Sphyrapicus ruber 
RECR Red Crossbill Loxia curvirostra 
RTHA Red-tailed Hawk Buteo jamaicensis 
RUGR Ruffed Grouse Bonasa umbellus 
RUHU Rufous Hummingbird Selasphorus rufus 
SOSP Song Sparrow Melospiza melodia 
SPTO Spotted Towhee Pipilo maculatus 
SSHA Sharp-shinned Hawk Accipiter striatus 
STJA Steller’s Jay Cyanocitta stelleri 
SWHA Swainson’s Thrush Catharus ustulatus 
TOWA Townsend’s Warbler Dendroica townsendi 
VASW Vaux’s Swift Chaetura pelagica 
VATH Varied Thrush Ixoreus naeius 
VGSW Violet-green Swallow Tachycineta thalassina 
WAVI Warbling Vireo Vireo gilvus 
WCSP White-crowned Sparrow Zonotrichia leucophrys 
WETA Western Tanager Piranga ludoviciana 
WIFL Willow Flycatcher Empidonax traillii 
WIWR Winter Wren Troglodytes troglodytes 
YRWA Yellow-rumped Warbler Dendroica coronata 
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Appendix 2. List of treatments, stand numbers, and plot numbers for 
treatment comparisons. 

 
Treatment Stand # Plot # 

Clearcut OP352 1, 2, 3, 4, 5 
 OP430 1, 2, 3, 4, 5 
 OP1180 1, 2, 3, 4, 5 
 OP1201 1, 2, 3, 5, 6 
 OP1202 3, 5, 6, 7, 9 
 OP13252 1, 2, 3, 4, 5 
 OP2250 1, 2, 3, 4, 5 
 OP2876 1, 2, 3, 4, 5 
 OP3044 1, 5, 6, 8, 9 
 OP3877 3, 6, 8 ,9 ,10 
 OP4071 2, 5, 7, 8, 9 
 R998 1, 2, 3, 4, 5 
Grouped Retention OP2880 2, 3, 5, 7, 9 
 OP3832 1, 2, 3, 4, 5 
 R789 2, 3, 4, 5, 6 
 R799 7, 8, 9, 10, 11 
 R800 5, 10, 21, 22, 23 
 R809 3, 6, 15, 17, 19 
 R815 2, 4, 5, 6, 7 
 R816 5, 6, 7, 8, 9 
 R818 2, 6, 11, 14, 18 
 R825 1, 2, 5, 6, 7 
 R919 7, 11, 12, 18, 20 
 R925 1, 3, 5, 6,11 
Late-seral Uncut Stand KDWR06 1, 2, 3, 4, 5 
 KDWR039 1, 2 ,3 ,4 ,5 
 MDWR012 1, 2, 3, 4, 5 
 MDWR015 1, 2, 3, 4, 5 
 OP1170 1, 2, 3, 4 ,5 
 OP2256 1, 2, 3, 4, 5 
 OP2276 1, 2, 3, 4, 5 
 OP38250 1, 2, 3, 4, 5 
 R966 1, 2, 3, 4, 5 
 TDWR014 1, 2, 3, 4, 5 
 UWR047 1, 2, 3, 4, 5 
 UWR091 1, 2, 3, 4, 5 

 
 
 
 
 
 
 



 33

Appendix 3. List of group retention cutblocks used for fine-scale 
habitat selection. 

 
Treatment Stand # # of Survey Stations / Squares 

Group Retention K0183 37 / 23 
 OP2236 36 / 23 
 OP2258 38 / 23 
 OP2880 31 / 20 
 OP3049 35 / 21 
 OP3059 30 / 23 
 OP3082 30 / 19 
 OP3832 30 / 18 
 R799 41 / 27 
 R925 38 / 24 
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