Genetic Tools to Assist with
the Recovery of Salmonids

Columbia River Inter-Tribal Fish Commission
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Genetic Marker Development

A All of these projects have need for additional
genetic markers

A Single nucleotide polymorphisms (S

developed for multiple species

I Chinook salmoig Campbell et al. 2008 TAFS ~ ]
I Steelhead/rainbow trout Campbell et al. 2009 Mol. Ecol. Re:
I Sockeye salmogCampbell et al. 2011 Mol. Ecol. Res.

I Coho salmorg Campbell et al. 2011 Mol. Ecol. Res.

I Cutthroat trout¢ Campbell et al. in prep

A More extensive SNP development in progress




Genetic Tools

1) Stock Assessment
¢ Population differentiation (Baselines)
¢ Genetic stock ID (GSlhatchery and wild
¢ Parentage Based Tagging (PBigtchery

2) Adaptation to Environment

¢ Genes responsible for thermal tolerance, disease
resistance, anadromy, etc..

¢ Local adaptation to help refine ESUs
3) Reproductive Success/Fitness Studies

¢ Evaluate supplementation programs
¢ Reintroduction programs



2) Adaptation to Environment

Mean annual

min temperature (C)

121 to -6.6
6.6 to-3.3
53 to 4.1
4.1 to-32
32 to-22
22 to-08
08 to-01
0.1 to 0.6
06 to 13
13 to 21
2.1 to 2.9
29 to 38
38 to 47
47 to 3.6
56 to 8.6
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Model adaptation of populations throughout
the Columbia River Basin



|solation-by-Temperature (IBT)
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Narum et al. 2010 Mol. Ecology



Genetic Basis for Traits

A Thermal toleranceNarum et al. 2010 Mol. Ecology)

A
A
A

Residence/Anadromyarum et al. 2011 TAFS)
Disease resistangm progress)

Runtiming (Hess & Narum 2011 TAFS)

A Age at maturity, i.e., jacksiure years)



Applications

AApply results to populations throughout
the Columbia River Basin

I How does adaptation influence ESUs and
conservation strategies?

AAddresses RPAs in BiOp:

I RPA No. 41, Preserve genetic resources

I RPA No. 50, Monitor fish population status

I RPA No. 63, Monitor hatchery effectiveness

I RPA no. 64, Investigate hatchery critical uncertainties



Ongoing Projects

A Genetic Assessment of Columbia River Stocks

A Influence of Environment & Landscape on Salmonid Genetic
A GSI of Chinook and Steelhead at L. Granite

A Parentage Based Tagging of Snake River Stocks

A Evaluation of Basinwide Supplementation

A Evaluation of Sturgeon Genetics

A Kelt Reproductive Success

A Lamprey Genetics

A Support various genetics projects of the tribes
(NPT, YIN, WS, CTUIR)



1) Stock Assessment
AEstimate stock composition with Genetic Stock ID (GSI)
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