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Methods
Bird Surveys   

We established 5 bird count stations in each stand. Stations were separated by > 140 m, and were > 50 m from stand edges. A single observer surveyed birds at the point count stations in each stand from 4 May to 25 June in 1992, and from 8 May to 30 June in 1993. The observer recorded the species of and distance to each bird detected during an 8 minute count period preceded by a 2 minute wait period at each station. Four visits were made to each stand at intervals of 8 to 12 days throughout the sample period. The observer conducted surveys between ( hour before and 4 hours after sunrise on days without rain or strong wind. 

Habitat Data

We established 4 satellite points at a random distance 15- to 40-m from the center of each bird count point (N=20 plots/stand). At each satellite point we estimated percent canopy cover using a moosehorn and we measured litter depth (mm).  We estimated volume (m3) of vegetation by layer (herb, shrub, and tree), and of the most common tree and shrub species, in 10-m radius circular plots centered on each satellite point.  To estimate volume, a single observer made ocular estimations of the percent of an imaginary cylinder containing live foliage in each the herb, shrub, and tree layers. This percentage was multiplied by the height of the layer and Πr2 (where r=10 m) to derive volumes at the plot level. Volumes were averaged over the 20 satellite plots within each stand to derive mean volumes by vegetation layer and plant species at the stand level.

We used data describing understory vegetation cover, conifer regeneration, coarse woody debris, and overstory gaps collected by the crew documenting vegetation patterns and response (G. Tucker, pers. comm.)  They collected data in a continuous series of 20 x 20 m plots (i.e., belt transects), covering 5-8% of the stand area. They categorized vegetative cover on each plot into one of  6 classes (0-9, 10-20, 21-40, 41-60, 61-80, 81-100%) based on visual estimates for 4 strata of vegetation: moss, low shrubs, medium shrubs, and overstory. Herb and moss cover was estimated in a 3.7 x 20 m subplot centered in the full plot. The vegetation crew tallied conifer seedlings (< 1.4 m in height) and saplings (> 1.4 m in height, < 12.7 cm dbh) by species on subplots. They estimated percent cover by class of coarse woody debris (> 30.5 cm in diameter and > 3 m in length) and tallied snags (> 25.4 cm dbh, > 6.1 m in height) on the full plot. They estimated percent cover class of canopy gaps that spanned an area greater than or equal to the space occupied by two overstory crowns.

We derived variables describing lengths of logs by size and decay classes from data collected during stand examinations.  Stand exam plots were 0.02 ha in size, and the number of plots/stand ranged from 5 to 23. We summed log lengths by size (< 20.3 cm, 20.4 - 60.9 cm, and > 60.9 cm diameter) and decay classes (decay 1-3 and decay 4-5, Maser et al. 1979) for each plot, and averaged among plots to derive a stand-level mean.

Data Analysis

We selected bird species that were observed at least two times in at least three of the four geographic blocks and at least one time in 10 of the 16 stands for analysis of treatment and year effects. We determined an effective detection distance for species meeting these criteria by sorting observations into 10-m distance bands; a 50% decrease in number of observations from one distance band to the next determined the detection distance cut-off (Reynolds et al. 1980). We used the outer distance of the band including 75% of the observations as the effective distance if 75% of observations were made before they decreased by 50% between distance bands.

We calculated an index of bird abundance as the number of observations of each species (within the appropriate detection distance) summed over 5 count points and averaged over 4 visits/year in each stand (N=16).  We calculated species richness as the total number of species detected in each stand, not including fly-overs and species observed fewer than two times. We used an effective detection distance of 100 m for species richness and 80 m for total abundance (all species combined). We did not use repeat counts of individual birds in any of the analyses.

We used number of individuals captured per 100 trap nights, excluding recaptures, as an index of  abundance for forest floor vertebrates.  This index was calculated by dividing the total number of individuals captured of each species in each stand by the number of undisturbed trap nights, then multiplying by 100. We designated traps as disturbed when we found them closed but empty. We selected forest-floor vertebrate species that were captured at least once in > 14 of the 16 stands for analysis of treatment and year effects. We examined scatter plots of  date vs. captures to determine if a temporal effect related to season influenced capture rate. For species apparently influenced by season, we used only data from those stands trapped during the animal's active period in the habitat relationships models.

We tested for differences in abundance among treatment assignments even though the data was collected prior to application of treatments in order to document any random bias in the assignment of treatments. While it is important to note these biases, the comparison of pre- to post-treatment means will account for treatment effects.  We used a split plot ANOVA (Proc Mixed, SAS 1985) to test for differences in mean abundance (birds and forest floor vertebrates) among treatment assignments, between years, and between years within treatment assignments (year by treatment interactions) for those species exhibiting normal distributions and constant variance. For those species for which a treatment assignment effect was indicated, a least-squares means test was used to compare means (lsmeans, SAS 1985). Similarly, when an interactive effect of year and treatment was indicated, we used least-squares means to compare treatment means within a year. For species which deviated from assumptions of normal distribution and/or constant variance that transformations could not correct, we tested for pre-treatment biases among treatment groups separately for each year using a Friedman's test, and tested for a year effect using single-factor ANOVA. 

We developed regression models describing habitat-relationships for bird and forest floor vertebrate species present in >12 stands (2 years combined). We did not develop models for species whose abundance varied inconsistently among treatment assignments between the 2 sampling seasons (Swainson's thrush; see Appendix A. for scientific names of birds). 

Literature Cited
Maser, C., R. G. Anderson, K. Cromack, Jr.,  J. T. Williams, and R. E. Martin.  1979. Dead and 
down woody material. Chapter 6. Pages 78-95 in Thomas, J. W., tech. ed., Wildlife habitats in managed forests: the Blue Mountains of Oregon and Washington. U. S. D. A. For. Serv. Agric. Handb. 553. Washington, DC. 

Reynolds, R. T. J. M. Scott, and R. A. Nussbaum.  1980.A variable circular-plot method for 
estimating bird numbers.  Condor 82: 309-313.

hagar/wp/yss/pretrt.rep/January 28, 2010

