Linkages among physical habitat characteristics and life history patterns and genetic variation in Hood Canal Oncorhynchus mykiss  populations
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In 2006, an ecosystem-scale experiment was initiated in the Hood Canal to determine the effects of steelhead (Oncorhynchus mykiss) hatchery programs on ESA-listed natural populations.  The study involves monitoring abundance, genetics and life history diversity in three supplemented and four non-supplemented natural populations before, during, and after hatchery fish begin spawning in any of the streams. This presentation includes findings from the ‘pre-supplementation’ phase of the project aimed at characterizing the natural condition of Hood Canal O. mykiss populations. Hood Canal streams vary widely in flow, temperature and geologic profiles. East side lowland streams (Big Beef Creek, Dewatto River, Tahuya River) are typified by lower flows (particularly in the summer) higher temperatures and a decreasing flow through the winter and spring.  Western streams draining the Olympic mountains (Little Quilcene, Dosewallips, Duckabush, Hamma Hamma, and Skokomish) are steeper, colder, have increasing spring flows associated with glacial or snow melt run-off, and all but one (Skokomish) have barriers to anadromous fish migration. Adult abundance (based on redd surveys) has been fairly low and stable in all streams over the past 15 years and is strongly positively correlated with stream length (R2 = 0.87), but not mean flow (R2 = 0.24) or annual cumulative temperature units (R2 = 0.01).  Streams without barriers to anadromous migration support adult populations that are nearly twice as dense (redds per km) as populations with anadromous barriers that support rainbow trout populations above and below the barriers.  Otolith microchemistry data suggest that steelhead females produced nearly all of the O. mykiss parr collected during the summer in non-barrier streams, whereas resident rainbow trout females produced significant proportions of parr in the anadromous-accessible reaches of the barrier streams (Hamma Hamma, Duckabush, and Dosewallips).  We hypothesize that competition from resident populations in barrier streams may limit the productivity of steelhead under current conditions of low marine survival.  Analyses of microsatellite DNA data show significant genetic differentiation between east side and west side populations.  The Hamma Hamma River shows further differentiation from other west side populations.  Offspring of resident and anadromous O. mykiss within the same river were genetically more similar to each other than to samples of the same life history type from different rivers.  

