Post-Treatment Amphibian Sampling Protocol (1998-2001)

Adapted from:  Garman, S. 2001. Response of Ground-Dwelling Vertebrates to Thinning Young Stands: the Young Stand Thinning & Diversity Study. Unpublished report, Dec 2001.

METHODS

Vertebrate Sampling

Ground-dwelling vertebrates were sampled during the Fall (September-November) in 1991-92 (pre-treatment) and in 1998, 1999, 2001 (post-treatment). Numbers of traps and trapping design varied between the pre- and post-treatment sampling periods. In the pre-treatment sampling, a 5 x 5 grid of pit-fall traps (two #10 cans stacked end-for-end) with 20-m spacing among traps was established in each stand. To better sample across the spatial variability of treatments, especially in the light thin with gap treatments, post-treatment sampling used variable-length transects. Number of transects in a stand varied with stand shape and size; however, each stand had a total of 100 trapping stations. Transects were spaced 30-m apart and >50-m from a stand edge. Trapping stations on a transect also were spaced 30-m apart. Pitfall traps were located at every other station for a total of 50 pitfall traps per stand. In each year of sampling, all stands of a replicate block were simultaneously trapped for 6-8 consecutive nights.

During a trapping period, pitfall traps were cleared of debris and made functional. All traps were baited with a standard mixture of peanut butter, rolled oats, and sunflower seeds. Polyfiber batting was placed inside each trap for insulation. A pint-sized juice carton was inserted into each pitfall trap for added insulation and to reduce exposure of traps and potential captures to rain water. Traps were checked every day. Captures were identified to species, toe clipped, weighed, sexed if possible, then released immediately at the site of capture. Dead specimens were removed from the site and stored. Upon termination of a trapping period, pitfall traps were de-activated.

Analyses

The ANOVA model used to detect treatment differences of responses depended on the ability to satisfy underlying assumptions. I used a mixed-effect, repeated measures ANOVA (Proc Mixed, SAS 1990) to detect treatment and time differences for species= diversity and evenness as measured by the Shannon-Weiner Index (Krebs 1989), and for capture rates of certain species. Capture rates (no. of individuals/1000 trap nights) were based on trap preferences. In general, pitfall trapping effort was used for shrews, moles, voles, and amphibians. Trap nights for Townsend=s chipmunk and northern flying squirrel were based on both types of live-traps. Trapping effort for other rodents was based only on Sherman live-traps. Data for each year of the study were used (2 years of pre-treatment, 3 years of post-treatment) to determine treatment effects. Data were log-transformed as necessary to meet assumptions of the ANOVA model. Treatment, year, and treatment by year were fixed effects; block and block by treatment were random effects in the ANVOA. A significant treatment by year interaction indicated a treatment effect. When this interaction term was significant, additional contrasts were performed to determine treatment differences. Orthogonal contrasts evaluated differences in means between pre- and post-treatment, and between pre-treatment and each post-treatment year. If a contrast

was significant, nonorthogonal contrasts were used to compare control vs. thinning-treatment means to determine specific treatment differences. A significance level of alpha= 0.05 was used for orthogonal contrasts. For nonorthogonal contrasts, Bonferroni=s adjusted probabilities (Milliken and Johnson 1992) were used to constrain the overall alpha level to 0.05. When assumptions of parametric ANOVA were not satisfied, I used nonparametric methods to determine treatment differences in capture rates. I averaged data by pre- and post-treatment periods, calculated differences between treatment periods for each stand, and used the ranked differences in an ANOVA.

Abundance is sometimes a misleading indicator of habitat quality (Van Horne 1982). Areas used primarily for dispersal habitat may record more individuals but lower recapture rates compared to higher quality habitat. Also, higher relative densities in sub-optimal habitat may be dominated by younger individuals displaced from optimal habitat by older, established individuals. Gender bias also may be indicative of differential habitat suitability. To further evaluate habitat suitability, mean body mass of adults, juvenile ratio, recapture rate, and sex ratio were analyzed. Juvenile ratio was derived as the percentage of recorded, individual juveniles. Recapture rate was calculated as the number of individuals captured more than once divided by the total number of individuals and converted to a percentage. Sex ratios could not be used because not all stand-year combinations recorded both sexes. Thus, analysis of gender dominance was based on the percentage of male individuals recorded in a stand. Mean recapture rate and juvenile and sex ratios were analyzed with the parametric ANOVA model used for analyzing capture rates. Mean body mass was analyzed with a mixed-effects, Generalized Linear Model (Proc GLM, SAS

1990). Data for this analysis consisted of all individual observations of a species in a stand.

Among the five sampling years, there were some stands without records of captures or body mass, even for frequently recorded species. In the analysis of body mass, recapture rate, and juvenile and sex ratio, data were combined for the pre- and post-treatment periods. Thus, the year term in the ANOVAs simply equated to before and after thinning treatment. Even with this simplification, only certain species had suitable sample sizes for meaningful statistical analyses. 

To determine treatment effects on resource partitioning, spatial overlap among ecologically similar species was evaluated with Horn's index (Horn 1966). For each pairwise combination of species, numbers of trapping stations recording just one of the species and both species were used in calculating the index. Spatial overlap was calculated only for the three post-sampling years. The mixed-effects parametric ANOVA model was used to determine treatment effects. To determine overlap greater than expected, observed overlap measures were compared to Monte Carlo simulations that were based on observed sample sizes.
