Landscape characteristics and predation risk influence spatial variation in auditory courtship of an upland game bird 
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Landscape Covariates
 We generated individual raster layers for 6 land cover types on our study sites thought to influence turkey (Yeldell et al. 2017; Chamberlain et al. 2020) and coyote resource selection (Hinton et al. 2015; Chamberlain et al. 2021).  Land cover types included pine, hardwood, shrub, open, mixed, and water/wetland. We quantified land cover types using 30 × 30m raster layers from the United States Department of Agriculture (USDA), National Agricultural Statistical Service for 2018 and 2019 (USDA 2018-2019). These cropland data layers provide annual geospatial updates to landcover data, so we were able to account for changes in forest cover, specifically clear-cuts resulting in open and shrub areas due to active timber harvesting on both sites. We also calculated distance to nearest forest edge as it is known to influence turkey (Little et al. 2016; Wood et al. 2019) and coyote (Dellinger et al. 2013; Hinton et al. 2015) resource selection. 
We obtained road data within both WMAs from GADNR and used 2019 USGS Tiger/Line data (Topologically Integrated Geographic Encoding and Referencing) for roads outside the WMAs, as roads are known to influence coyote (Hinton et al. 2015; Chamberlain et al. 2021) and turkey resource selection (McDougal et al. 1990; Erxleben et al. 2011).  We categorized roads as primary if they were paved/graveled and access was not limited, whereas secondary roads were unpaved gravel and/or logging roads where access via motorized vehicles was prohibited (Gerrits et al. 2020). Spring harvest is the primary cause of mortality for male wild turkeys, and hunter activity is known to influence various aspects of wild turkey behavior (Vangilder 1992; Chamberlain et al. 2012; Gross et al. 2015; Wightman et al. 2019). Contemporary studies have detailed ways of predicting areas of increased hunter use on the landscape, which is highly correlated with distance to the nearest road (Diefenbach et al. 2005; Karns et al. 2012; Gerrits et al. 2020). Therefore, to investigate potential effects of hunter activity on male wild turkey resource selection, we calculated the nearest distance to primary and secondary roads. Furthermore, some areas of our study sites were inaccessible from a primary road due to private property, therefore we also calculated the nearest distance of access to public land, assuming the farther from public access, the less hunting activity would be associated with that area (Gerrits et al. 2020). Likewise, we assumed that private lands would represent areas of less predation risk due to decreased hunter density compared to public land (Root et al. 1988; Small et al. 1991; Haus et al. 2019), so we calculated distance to private property from all used and available turkey locations (see below). We used the Euclidean distance tool in ArcGIS 10.5.1 (Environmental System Research Institute, Inc., Redlands, CA, USA) to calculate the distance to each of the above land cover type covariates, forest edge, private property, public access, and primary and secondary roads to all points of interest. We used distance metrics for subsequent analysis to provide a less ambiguous approach compared to a classification or categorical-approach (Conner et al. 2003). 
Resource Selection Analyses. 
We used resource selection functions (RSFs) to examine relationships between the aforementioned landscape metrics, and coyote and turkey use on our study area using design III approaches suggested by Manly et al. (2002). To reflect the potential anthropogenic effect of hunting on the landscape, we divided our sampling period into 3 stages: before, during, and after the legal spring turkey hunting season on our study areas. For turkeys, we calculated RSFs for males and females separately due to varying patterns of habitat selection that often occurs between sexes during spring (Miller et al. 1999; Martin et al. 2012). We compared used points within individual home ranges before, during, and after the hunting season to available points systematically sampled (every 3rd pixel, i.e., 90 m) within each home range. For both turkeys and coyotes, we calculated 99% home ranges by fitting dynamic Brownian bridge movement models (dBBMMs) to the time-specific location data (Hinton et al. 2015; Cohen et al. 2018) using package move (Kranstauber et al. 2012) in Program R (R Core Team 2021). We used an error estimate of 20m, a moving window size of 7 locations, and a margin setting of 3 locations (Byrne et al. 2014; Cohen et al. 2018).
We calculated Pearson’s correlation coefficients to test for collinearity between each of our covariates and excluded covariates with a r > 0.60. We fit a global (i.e., including all covariates) generalized linear mixed model (GLMM) with binomial response distribution (logistic regression) and logit link to the used-available data for male and female turkeys, and coyotes, during each stage. We included a random intercept for each individual turkey and coyote to improve model fit and account for imbalance in use vs. availability ratios among individuals (Gillies et al. 2006; Bolker et al. 2009; Muff et al. 2019). We modeled resource selection using the R package lme4 (Bates et al. 2014) with a binary (0 = available, 1 = used) response variable. Prior to modeling, we rescaled all variables using the scale function in R (R Core Team 2021). We did not use a model selection technique to rank candidate models because a global model included the full set of covariates previously used to investigate resource selection for both species, and all covariates were of interest. 
We assessed how well the models for male turkey, female turkey, and coyotes explained the data using area under the receiver-operating characteristic curves (AUC, Zipkin et al. 2012), which we computed using the pROC package in R (R Core Team 2021). A value of 0.5 indicated the model provided predictions that were no better than random predictions, but values greater than 0.7 indicated a better model fit with more accurate predictions. As leave-one-out (LOO) cross-validation is generally more robust in the GLMM framework due to accounting for bias associated with random effects, we assessed model fit using leave-one-out (LOO) validation (Vehtari et al. 2017). The LOO method builds models excluding one individual at a time and is used to generate predictions for the withheld individual (Matthiopoulos et al. 2011). We calculated the mean correlation for models built with n-1 individuals to assess model fit.
The AUC values for female and male second order selection were 0.65 and 0.70, respectively, whereas LOO cross validation resulted in a mean correlation of 0.14 for females and 0.19 for males across all stages and individuals. The AUC value for coyote third order selection was 0.68, whereas LOO cross validation resulted in a mean correlation of 0.29 across all stages and individuals.
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