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Populations of steelhead trout, the anadromous form of Oncorhynchus mykiss, have declined precipitously in the past two decades, resulting in listing under the federal Endangered Species Act across a large portion of its range.  Confounding recovery, considerable uncertainty exists with regard to the interaction between stable populations of the resident life-history form (i.e., rainbow trout) and threatened anadromous steelhead.  In many locations the two forms are sympatric and one form may give rise to the other. Historically, the two forms have been managed separately, yet recent research shows that populations that exhibit high life-history diversity are both more productive and resilient to perturbation.  The decision to migrate or stay in freshwater may be influenced by gender and be a flexible response to variable environmental conditions.  Therefore, recovery of steelhead will require an increased knowledge of the physical and biological processes that influence expression of life history in O. mykiss.  Water temperature is a key control on growth and survival of fishes and ultimately influences life-history expression.  As such, an important first step is understanding the natural variation in thermal conditions across the broad spatial scales at which O. mykiss carries out its life-history.  The focus of our current research is to develop a spatially explicit, continuous water temperature model for the John Day River basin in eastern Oregon, based upon an extensive database of water temperature observations collected there across 20 years.  The model is parameterized using remotely sensed land-surface temperatures, precipitation, runoff, and physical aspects such as stream size, catchment area and gradient.  Ultimately this modeling will contribute to our goal of predicting life history expression and production of O. mykiss in the John Day and assist in developing an analytical framework that is useful for managers to evaluate conservation and management actions aimed at increasing juvenile steelhead production. 
