Emigration behavior of resident and anadromous juvenile Oncorhynchus mykiss: exploring the interaction among genetics, physiology and habitat
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Abstract
We investigated the interaction among genetic origin, behavioral tendency to emigrate, habitat use, and Na+,K+-ATPase activity levels of subpopulations of resident and anadromous fish from the species Oncorhynchus mykiss.  Genetic origin had a strong impact on life history choice with resident fish being far less likely to emigrate downstream than anadromous fish.  Non-migratory fish typically showed low Na+,K+-ATPase activity levels throughout the year.  Migratory fish had elevated Na+,K+-ATPase levels in the spring with larger fish tending to migrate to the ocean in February and March, while smaller fish, which had lower Na+,K+-ATPase, tended to migrate downstream from April through June and recruit to estuarine rearing habitat for the summer.  Many of these summer recruits were observed retreating upstream into the watershed during late fall and were eventually determined to compose the largest size class of smolts passing through the smolt trap the following spring.  The results of this investigation indicate that combined genetic and physiological analyses increase resolution of the proportions of anadromous and resident forms in a populatoin, yielding several management implications including the need to 1) consider the resident rainbow trout phenotype as a component of the Distinct Population Segment management unit, 2) preserve and restore impacted estuary habitat and 3) provide adequate flows to maintain connectivity between estuary and upper watershed habitats.  
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