Supplemental 1: Additional methods and results

1.1. MaxEnt Modeling

MaxEnt is a machine-learning method that compares occurrence data with that of randomly generated background samples in environmental space (Phillips et al. 2006). The MaxEnt algorithm determines the probability distribution of habitat suitability that is most uniform, given the constraints of environmental covariates. In model implementation, the MaxEnt algorithm chooses the probability distribution that best differentiates between training and background samples. Training samples represent subsets of locations in which Rusty Blackbirds were observed (see Model Calibration, below). Background samples represent subsets of locations that were sampled but no Rusty Blackbirds were observed (see Model Inputs in the manuscript). Models are fit by maximizing gain. Gain represents the distribution in environmental space of the training samples relative to the background samples and includes likelihood of the occurrence data relative to the likelihood of the background data and a term that penalizes model overfitting (see Model Calibration, Elith et al. 2010). MaxEnt typically performs as well or better than other modeling methods used to predict habitat suitability, and consistently outperforms other methods that utilize occurrence-only data (Elith et al. 2006).

1.2 Model Calibration

To limit model over-fitting, we calibrated models by selecting the most parsimonious models for each flock size class. Selection of features in the MaxEnt algorithm is dependent on their contribution to model fit and a penalty term for model complexity (the regularization coefficient, β). Features with low explanatory power relative to the over-fitting penalty were dropped from the model set. To determine the appropriate value for β, we calculated Akaike’s information criteria adjusted for small sample sizes (AICc, Burnham and Anderson 2003) of models across β values ranging from 0 to 20 and selected the β for each flock size class that yielded the lowest AICc within test samples (Warren and Siefert 2011, see Table S1). When comparing the influence of individual environmental variables to Rusty Blackbird occurrence across flock size classes (see below), we set β values to zero. We tested for collinearity across environmental variables using cross-correlation (Pearson’s r) and Variance Inflation Factor analysis (VIF). We eliminated correlated variables (Pearson’s |r| > 0.8; Variance Inflation Factor > 3.0 from our model sets (see El-Gabbas and Dormann 2018).


Supplemental Table 1.1. Summary statistics describing differences () in the time of observation for small, medium, and large flocks of Rusty Blackbirds under the null hypothesis that the circular kernel density distributions are equivalent across flock size classes.

	Flock size
	Flock size

	
	Medium
	Large

	Small
	0.914
	P = 0.215
	0.927
	P = 0.731

	Medium
	
	
	0.892
	P = 0.226




Supplemental Figure 1.1. Von Mises circular kernel density distributions for the time of day in which small, medium, and large flocks were observed. Time values are transformed relative to sunrise, following Noevellet et al. (2012).
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