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METHODS

Bird Surveys

We sampled birds in each stand at point count stations that had been established

during the first post-treatment bird survey in 1997. A single observer (J. Hagar) surveyed

birds at the point count stations during 3 visits to each stand between 28 May and 30

June, 1998. The observer recorded the species of and distance to each bird detected

during a 10 minute count period at each station. Surveys were conducted between _ hour

before and 4 hours after sunrise. Surveys were not conducted during periods of heavy

rain or strong wind because bird activity is suppressed and the observer’s ability to detect

birds is reduced under these conditions.
Data Analysis
Response variables included the community-level descriptors species richness and

total abundance of all birds, as well as indices to abundance for selected species. An

index to species richness was calculated from rarefraction curves (Ludwig and Reynolds

1988) for each stand in each year because sampling effort was unequal among stands and

between years. Total abundance was calculated as the average number of

observations/stand/visit for birds of all species observed within 50 m of the observer. In

previous analyses I used 100 m as detection distance cutoff. While using a greater

distance allows for the inclusion of more observations, and therefore can lead to greater

statistical power in some cases, it also can lead to greater biases in the data. Estimations

of distances between observer and birds is always difficult, but becomes very unreliable

upwards of 50 m. Therefore, to minimize biases that result from double-counting

individuals and including individuals that were actually outside of stand boundaries as

members of the community, I reduced the cutoff distance for inclusion of observations in

analysis to 50 m.
Individual bird species selected for analysis of treatment and year effects were

those that were observed in > 12 of the 16 block-by-year combinations and in > 30% of

the 64 stand-by-year combinations. An index to abundance of each species meeting these

criteria was calculated as the number of times each species was observed within 50 m of

observers, divided by the number count points-x-visits for each stand in each year.
ANOVA with Contrasts
For total abundance, species richness, and species that were observed in > 75% of

the stand-by-year combinations, I used an ANOVA with orthogonal contrasts to test for

effects of 1) treatment (all treatments combined vs. control), 2) thinning intensity (light

vs. heavy thin), and 3) thinning pattern (evenly-spaced light thin vs. light thin with gaps).

The contrasts were set up to compare the average difference in abundance between the

treatments of interest before harvest (i.e., the baseline variability) with the average

difference in abundance between the same treatments after harvest.
For species that were observed in 30-74% of the stand-by-year combinations, I

used orthogonal contrasts of first order differences to assess the treatment effect on

differences in abundance between pre- and post-treatment phases of the study. First order

differences were calculated as average abundance in the post-treatment years minus

average abundance in the pre-treatment years for each treatment.



