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Multiple studies involving several stocks of summer and winter steelhead in Oregon and Washington have forged a fairly broad acceptance of the key result that these studies have in common. Specifically, that naturally spawning steelhead from conventional (multi-generational) hatchery stocks produce substantially fewer offspring than do their wild counterparts. Likewise, more common reference to such stocks as  “domesticated” reflects the belief that domestication selection (adaptation to the environment and process of artificial culture) has altered these stocks. However, the hatchery stocks in question have origins that differ from the wild fish to which they have been compared. Hence, domestication may well not be the sole cause of the observed low reproductive performance. Stock source, and in some cases inbreeding and intentional artificial selection, may also be contributing factors. Regardless, hatchery reform assessments have widely prescribed switching to the use of local wild brood stocks for hatchery production. That rationale leans heavily on the supposition that the locally derived stocks would undergo no more than minor changes from domestication or other genetic processes. That would then permit an integrated (interbreeding) population of wild and artificially cultured fish to be maintained without significant risk to the wild stock. Initial results from the study of such an integrated population in the Hood River found no significant differences in reproductive success of the hatchery and wild fish, as measured by their production of adult offspring. Reactions to those findings were mixed. Some expressed concern that fitness reductions from a single generation of artificial culture could be as high as 33% (i.e., hatchery fish producing 67% as many offspring as wild, per spawner). Others considered the non-significant results to be evidence that artificial culture had little effect on reproductive success. The apparent discrepancy stems from the finding that point estimates of reproductive success (hatchery, as a percent of wild production per spawner) ranged widely from 67% to 156%, but none of them were different statistically from a finding of 100% (hatchery = wild). Subsequent findings for the same population reported less equivocal differences in which hatchery fish produced 85% of that of wild fish overall across six brood years. That study reported an even greater reduction in fitness when returning hatchery fish were used as spawners in a subsequent generation of artificial production. These results suggest judicious caution in the use of integrated hatchery production, especially regarding inclusion of hatchery fish as broodstock for hatchery production. They also highlight the need to understand the causes of reduced reproductive performance of hatchery stocks spawned from local wild broodstocks. We further need to discern the implications of production by non-anadromous spawners and production of non-anadromous offspring in these populations. Additional work in the Hood River, as well as results from other studies such as those ongoing in the Kalama River in SW Washington and Little Sheep Creek in NW Oregon, are needed to understand how to manage risks that hatchery production programs pose to wild populations.
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