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Oncorhynchus mykiss (rainbow trout) displays two different life histories that co-exist in many watersheds.  Anadromous 'steelhead' trout migrate to sea where individuals generally grow to a large size before returning to freshwater. Resident rainbow trout complete their entire life cycle in freshwater where they typically mature at a smaller size. Occurrence of these two life histories is expected to be strongly influenced by spatial variation in freshwater conditions linked to growth, survival, and reproductive success.  We evaluated this premise by examining patterns of occurrence of female anadromy and the influence of water temperature on resident male condition and maturity.  We studied O. mykiss in the John Day River, a large (>25,000km2) watershed in northeast Oregon.  To identify occurrence of female anadromy (steelhead), we determined maternal origin of juveniles using strontium to calcium ratios in the otolith primoridia.  Occurrence of these juveniles was assumed to mirror occurrence of female steelhead.  A logistic regression model using stream size as the explanatory variable correctly predicted female anadromy with a moderate level of accuracy (68%).  We developed a logistic regression model to predict freshwater maturity of males based on growth (length at age 1+) and whole body lipid content.  To link individual condition to ambient conditions, we tested for differences in growth and lipids differed between streams with warm and cold thermal regimes (annual degree-days).  Larger males with higher lipid levels had a greater probability of maturing as a resident at age-1+ than smaller males with lower lipid levels. Overall, 40 % of the sampled fish were maturing and 80 % of those maturing fish had a length greater than 99 mm and whole body lipid content greater than 4 %.  Growth was greater in warm streams and whole body lipid content higher in cold streams.  In sum, we were able to predict 1) the occurrence of anadromous females across broad environmental gradients, 2) resident male maturity based on measures of individual condition, and 3) determine that environment exerted a strong influence on individual condition.  Results of this work suggest environmental changes linked to natural variability, restoration, or climate change can act to modulate abundance of steelhead or rainbow trout by influencing life history expression. 

