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In this study, we integrated FS-2001 racket antennas installed inside Rotary Screw Trap (RST) holding boxes with Raspberry Pi based data logging and solar-powered field systems to continuously monitor Hood River mainstem traps during spring and fall 2005. Our objective was to evaluate how trap-check timing influences the precision and bias of Chapman-Peterson population estimates for PIT-tagged juveniles.
The results reveal clear species-specific behavioral patterns. Juvenile steelhead exhibited substantial trap-escape behavior, with approximately 38% departing the trap prior to the morning check. In contrast, coho and Chinook salmon showed minimal escape and generally remained in traps until staff arrived.
A strong diel migration signal also emerged. Regardless of release timing, steelhead consistently arrived at RSTs shortly after sunset, with initial detections heavily concentrated in the hours following dusk. This predictable crepuscular arrival pattern has important implications for identifying when undetected escape is most likely to occur and how that translates to bias in population estimates.
This presentation will examine how varying trap-check schedules across the diel period affect detection probabilities, escapement rates, and the resulting magnitude of bias in Chapman–Peterson estimates for ESA-listed steelhead. We will conclude with practical recommendations for optimizing trap-monitoring protocols to improve estimator accuracy and support more reliable management decision-making.

