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Abstract:
Four percent of 4,090 power poles examined in 1,600 km^2 area of central Montana electrocuted ≥ 1
golden eagle (Aquila chrysaetos) between 1996 and 2001. A total of 198 golden eagles were found
electrocuted by power pole. I developed predictive models to discriminate between offending power
poles (power poles known to electrocute ≥ I golden eagle) and non-offending power poles. Thirty-five
candidate models describing mechanisms suspected to induce golden eagle power pole electrocutions
were developed prior to data analysis. Candidate models were compared using Akaike’s Information
Criterion (AICc). Models with variables describing power pole characteristics, habitat, and social
interactions among golden eagles were most strongly associated with electrocutions of golden eagles
on power poles. I used 60% of data collected in central Montana to develop post hoc prediction models
with multiple logistic regression, classification and regression tree (CART), or hybrid (combining
multiple logistical regression and CART) model building techniques. Predictions for each model
building technique were validated using test data (remaining 40% of data collected in central Montana).
Hybrid models were most accurate (74%) in classifying offending and non-offending power poles,
followed by CART models (70.2%). I used CART with all data collected from central Montana to
develop a final predictive model. Final model predictions were validated using independent data
collected in 1,200 km2 area of northern Wyoming. Final predictive model classified offending and
non-offending power poles equally as well for independent data and model data (≥ 77.0%). I
recommend CART and hybrid model building techniques for developing predictive models. I
recommend CART for identifying interactions early in exploratory analysis or in pilot studies to reduce
number of parameters analyzed when developing logistic regression models. I recommend utility
companies implement my final predictive model to identify power poles to be retrofitted. 
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