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Abstract:

Naturally spawning winter-run steelhead in lower Cowlitz River tributaries are included in the ESA-listed Lower Columbia River Distinct Population Segment (DPS), and designated as a distinct historical population.  Among existing populations within the DPS there is a high degree of uncertainty regarding the impacts of hatchery stocks on genetic diversity and viability.  Three hatchery steelhead stocks, summer-run, early-winter-run, and late-winter-run, are produced at the Cowlitz Trout Hatchery upstream of the lower Cowlitz tributaries.  The late-winter-run hatchery stock is the only local-origin stock, and the early-winter-run stock was derived from a Puget Sound stock.  We sampled 77 natural-origin and 8 marked hatchery steelhead on spawning grounds in lower Cowlitz tributaries from March through May in 2008 and 2009.  We characterized these fish at 15 microsatellite DNA loci and compared them genetically to the three Cowlitz Hatchery stocks.  All three hatchery stocks were well-differentiated from each other.  As a group, lower Cowlitz natural-origin spawners were genetically distinct from the hatchery stocks but had substantial proportions of ancestry or introgression from the non-native early-winter-run and summer-run stocks.  We estimated that five of the marked hatchery fish were from the early-winter-run stock, and these fish were on spawning grounds in spring.  In comparisons with populations in other Cowlitz or lower Columbia drainages, lower Cowlitz natural-origin steelhead were most similar genetically to natural-origin steelhead in the Coweeman River, a nearby Cowlitz sub-basin, and to steelhead in the Elochoman River, which are not in the Lower Columbia River DPS.  Both these rivers receive releases of a early-winter-run hatchery stock that shares the same Puget Sound origin as the Cowlitz Hatchery early-winter stock.  Lower Cowlitz steelhead were distinct from wild steelhead in the Toutle River, another nearby Cowlitz sub-basin.  Our results demonstrated that native gene pool ancestry remained high in lower Cowlitz steelhead despite large and long-term upstream releases of hatchery stocks.  It also appeared that introgression from hatchery stocks is a significant issue in recovery planning for this ESA-listed population.
