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The species Oncorhynchus mykiss (O. mykiss) exhibits remarkable life history diversity, allowing populations to persist across a range of environmental conditions, contributing to the species’ broad geographic distribution around the world.  In the Central Valley of California, a distinct population of anadromous O. mykiss, the Central Valley steelhead (CCV steelhead), have been impacted by human development resulting in listing under the Endangered Species Act in 1998.  To complete their anadromous life cycle, CCV steelhead must outmigrate through the heavily modified Sacramento- San Joaquin Delta (Delta) where freshwater is exported south at large pumping facilities.  Mortality of fish associated with these export facilities has been implicated as a driver of decline of multiple native fish species including the CCV steelhead.  However, no quantitative estimates exist to assess population-level effects of these operations on CCV steelhead, and doing so requires understanding environmental drivers of steelhead loss at the export facilities. CCV steelhead typically spend 1–3 years in freshwater before outmigrating, with the expression of anadromy versus residency strongly shaped by environmental conditions like flow and temperature in early freshwater years. We developed a negative binomial model to evaluate steelhead entrainment in the context of these environmental conditions and found that tributary conditions from previous years are as important as, or more important than, contemporary Delta hydrodynamics shaped by water exports. These findings suggest that management strategies focused solely on same-year operational changes to reduce mortality of CCV steelhead may not adequately reflect interannual variability in steelhead entrainment risk and highlights the importance of incorporating multi-year environmental data into decision-making frameworks specific to the species.
