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Abstract

Big Bear Creek in Potlatch River, ID contains a strong wild O. mykiss population despite significant habitat degradation within the drainage.  The population is comprised of both anadromous and resident O. mykiss groups. Anadromous populations spawn and rear in lower Big Bear Creek, whereas resident populations occur approximately 20 kilometers upstream in the headwaters. Located between the populations is Big Bear Falls; a putative upstream migration barrier. This experiment was conducted to determine the effect of the falls on steelhead upstream migration to guide potential habitat restoration approaches in Big Bear Creek. We collected tissue samples from 424 anadromous and resident O. mykiss throughout Big Bear Creek; all individuals were genotyped at 191 SNPs. Using multi-locus SNP data we evaluated directional gene flow in the creek, specifically at the waterfall. Our objectives were two-fold: 1) identify whether Big Bear Falls is a complete barrier to upstream migration for adult steelhead, and 2) gauge evidence for downstream migration from resident fish into the anadromous population. Principal correspondence analyses of allele frequency data shows that anadromous and resident populations are highly differentiated and that exchange of genetic material between populations is limited. However, we determined that juvenile O. mykiss captured directly above the waterfall were offspring of anadromous steelhead that successfully migrated and reproduced above the waterfall. Further, we identified evidence of downstream gene flow, suggesting that resident fish may contribute genetic material to anadromous populations. The Big Bear Creek drainage is a candidate for habitat restoration efforts that would likely benefit both native resident and anadromous O. mykiss life history forms in the drainage.
