Alternative Life History Strategies of Oncorhynchus mykiss in Northeast Oregon: Evidence from Otolith Elements and Controlled Breeding Experiments
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In 1997, the anadromous form of Oncorhynchus mykiss in the Snake River basin was protected under the federal ESA. However, O. mykiss exhibit a variety of life-history strategies and in Northeast Oregon, both resident and anadromous forms coexist. We evaluated the relationship between these life history forms in Northeast Oregon. Using elemental analysis (WD-EM) of otoliths collected from various life stages, we demonstrate that both resident and anadromous females produced progeny that expressed both life history strategies. Most (79-87%), of the sampled age 0 fish had anadromous mothers. Resident mothers produced 7-33% of the smolts and 9-33% of the anadromous adults sampled.  Fifty-four to seventy-seven percent of resident adults had anadromous mothers. The range in the results represents the various basins we sampled. We also conducted various crosses in the hatchery between anadromous and resident forms to determine morphological variation and migratory propensity of progeny from differing parental stock. Offspring were reared in a hatchery, PIT tagged, released, and then monitored for detection at downstream dams. Generally, progeny from resident matings had greater condition factors than those from anadromous matings.  Offspring from anadromous parents had the highest propensity to migrate (45.8%) and resident progeny had the lowest (3.8%). Resident parents produced the most precocious progeny (17.6%) and a disproportionately small proportion of precocious progeny (2 of 1,236) migrated. Larger progeny (>170 mm) were detected migrating at significantly higher rates compared to smaller progeny (P < 0.001), however, there was no significant difference (P ≥ 0.1) in condition factors between progeny that were detected at downstream dams and those that went undetected.  Using both approaches, we demonstrate a plasticity of phenotypes with each life-history form producing both resident and anadromous adults. Our evidence suggests that resident O. mykiss significantly contribute to steelhead ‘populations’ in the basins we studied.

