Estimating Viable Salmonid Population Parameters for Snake River Steelhead Using Genetic Stock Identification of Adult Mixtures at Lower Granite Dam
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Abstract:  We identified the stock composition of adult wild steelhead (Oncorhynchus mykiss) passing Lower Granite Dam on the Snake River by sex, length, age, and run-timing. A total of 1,087 samples collected at Lower Granite Dam August 24 - November 25, 2008 were genotyped with 13 standardized steelhead microsatellite loci and a new modified Y-specific genetic assay that differentiates sex in O. mykiss. A genetic baseline of 66 populations was utilized to complete genetic stock identification (GSI) of unknown-origin samples from Lower Granite Dam. Large differences in reporting group (stock) contributions were observed for the run as a whole, with the Snake/Lower Clearwater reporting group having the largest single contribution (36.1%).  Other large contributors included the Upper Clearwater reporting group (15.4%) and the Lower Salmon reporting group (13.9%).  Smaller contributions came from the other 6 reporting groups:  Imnaha (9.5%), Upper Salmon (9.2%), South Fork Clearwater (7.6%), Middle Fork Salmon (5.1%), South Fork Salmon (2.7%), and Elk Creek (0.5%).  Significant differences in reporting group contributions were observed when samples were grouped by length, age, and run-timing.  Of the samples analyzed, 339 were identified as males (34.3%) and 650 were identified as females (65.7%).  There were no significant differences in reporting group contributions between males and females.  This is the first study to use genetic stock identification mixture analyses to estimate individual stock contribution of Snake River steelhead over Lower Granite Dam.  These results demonstrate that this approach should greatly assist managers with the task of assessing the viability of the Snake River steelhead ESU by providing information to estimate Viable Salmonid Population parameters involving abundance, population productivity, spatial structure and diversity.

