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 Genetic Distinction of Summer-Run and Winter-Run Steelhead in the Hood River, Oregon:  Evaluation of Increased Discriminatory Power with an Expanded Set of Microsatellite, Nuclear DNA Markers

Background
The Oregon Department of Fish & Wildlife (ODFW) is currently conducting a long-term evaluation of hatchery-origin and natural-origin steelhead in the Hood River, Oregon.   This project includes native, hatchery broodstock programs for both summer-run (SR) and winter-run (WR) fish.  Unmarked, natural-origin fish are collected randomly for broodstock at Powerdale Dam from across the run timing of each “ecotype”.   However, run timing for the two groups of fish overlap, and this creates some uncertainty during broodstock collection.  ODFW currently determines the ecotype of each fish based on time of passage at Powerdale Dam and physical characteristics related to overall coloration and stage of sexual maturation.  However, potential crossbreeding of the two ecotypes is still possible because physical distinction can be subjective and spawn timing is similar:  SR fish typically spawn from late February through mid-May, while WR typically spawn from mid March through early June.  This potential crossbreeding creates an unknown genetic risk associated with the hatchery program.
In a recently completed study, we investigated the statistical power of existing genetic data at seven microsatellite nuclear DNA loci to discriminate individual WR and SR fish in the Hood River (see attached report).  We found that less that 30% of the summer run fish could be discriminated from winter-run fish with a 99% confidence based on their individual multilocus genotypes at those seven loci.  However, the specific loci used for that previous study were not selected for their ability to discriminate WR and SR fish in the Hood River but had been selected for the alternative purpose of reconstructing the pedigrees of natural-origin steelhead returning to the Hood River.  The goal of this latter study was to estimate the relative reproductive success of all potential spawners (hatchery and wild, SR and WR adults) that had been passed upstream of Powerdale Dam one generation earlier.
Here we propose to test and evaluate an expanded set of microsatellite, nuclear DNA markers for their individual and combined statistical power to genetically discriminate SR and WR steelhead in the Hood River.  Our goal is to discriminate at least 75% of the SR and WR steelhead in the Hood River with at least 99% confidence.
Materials and Methods

We will obtain archived scales for a random sample 100 winter-run and 100 summer-run steelhead trapped at Powerdale Dam during the 2002-2003 return year.  The random samples of each group will be restricted to two different time periods when overlap in return timing between SR and WR fish is minimal and the two groups are easily distinguishable on the basis of physical appearance and stage of sexual maturity.  For example, in the study just recently completed (see attached report), the two genetic baselines were restricted to the periods March 16 through May 15 for WR fish and July 1 through September 30 for SR fish.  We will use the same time periods during the 2002-2003 run year for selecting 100 WR and 100 SR fish for the work proposed here.

In addition to the seven loci examined previously (Appendix 1), we will collect genotypic data on each of the selected 100 WR and 100 SR steelhead at a minimum of 13 additional microsatellite, nuclear DNA loci.   This expanded set of loci will include all the loci currently employed by the NOAA-Fisheries laboratory in Seattle for analyzing steelhead populations in the Deschutes and Snake Rivers (Paul Moran, pers. comm.).  These 13 additional loci are:  Ocl1, Oke4, Ogo4, Oki23MMBL, Omy71NRA, Oneu14, Ots1, Ots3, Ots4, Ots100, Ssa289, Ssa407, and Ssa408.  The total analysis would thus encompass a total of 20 microsatellite DNA loci.  These latter analyses would also be the first step towards developing an expanded genetic database for steelhead in the Columbia Rive Basin.

Our general laboratory methods and statistical procedures will be identical to those described in the attached report.  After we have completed our analyses of the 100 WR and 100 SR “baseline” fish, we will then apply the same methods to 70 WR and 60 SR steelhead collected for broodstock by ODFW during the 2003-2004 return year.  The total analysis will thus include the collection of genotypic data for 330 steelhead at 20 microsatellite DNA loci.
Expected Results and Products

We will complete our preliminary analyses on the 200 baseline fish by March 26, 2004.  This will allow us to genetically analyze and evaluate the 70 WR and 60 SR steelhead retained for broodstock during the 2004 spawn season (February-June).   We will provide a preliminary report to ODFW by June 30, 2004 with a final report due on September 30, 2004, the last day of FY2004 for the federal government.
Proposed Budget

DNA genotypic analyses of Hood River steelhead . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    $13,200
      ($40/fish x 330 fish)

Indirect costs (22% of TDC, BPA negotiated rate). . . . . . . . . . . . . . . . . . . . . . . . . . . . .
  2,838

Total budget . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    $16,038 
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