A life history framework to understand production of juvenile steelhead in freshwater applied to the John Day River, Oregon
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Partial migration is a phenomenon that is common to a majority of salmon, trout, and charr.  In the case of Oncorhynchus mykiss partial migration can occur at a variety of scales, including extensive marine migrations (anadromous “steelhead” trout) that contrast with non-migratory individuals in freshwater (resident “rainbow” trout).  Due to threats and declines in populations of steelhead, this migratory life history has been listed as threatened under the U.S. Endangered Species Act.  Because both life histories (rainbow and steelhead) likely interact, it is important for recovery of listed steelhead to understand factors influencing life history expression.  We are attempting to describe spatial variability and potential influences of environmental, population, and individual-level factors on expression of these life histories in the John Day River, a major tributary of the middle Columbia River.  In one study, we are analyzing the chemistry of the otoliths of young (age 0+, 1+) O. mykiss to identify individuals with steelhead maternal ancestry.  This provides an indirect indication of the incidence of steelhead females across a broad array (>80) of sites in the basin.  In a second study, we are examining factors that influence freshwater maturation – or expression of a presumptive “rainbow” life history at 30 intensively sampled sites.  Results of this work will inform a model that will allow us to examine expression of life histories in relation to management actions that focus on modifying dynamic processes that influence anadromy, or alternatively focus on fixed locations to benefit “steelhead” habitats.  These alternative strategies are based on contrasting assumptions about expression of anadromy in O. mykiss.  Through this work, we hope to provide a robust and relevant framework for developing testable hypotheses about management and a more explicit consideration of the importance of life history expression to recovery of steelhead trout. 
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