
Genetic Tools to Assist with 

the Recovery of Salmonids

Columbia River Inter -Tribal Fish Commission



Collaborative Center for Applied Fish Science

Hagerman, Idaho ςOpened 2006

Highly Collaborative
ÅFour Member Tribes 

ÅUniversity of Idaho

ÅUSDA ςARS

ÅState and federal agencies, universities



Offices, Cubicles, Conference Room



Laboratory Space



Experimental Aquaculture Facilities



Dorm Facilities (6 rooms)



Current CRITFC Staff in Hagerman

Å7 Scientists

ïShawn Narum

ïJon Hess

ïNate Campbell

ïMaureen Hess

ïAndrew Matala

ïJeff Stephenson

ïBen Hecht

Å7 Lab Techs

ïVanessa Morman

ïLori Maxwell

ïAmanda Matala

ïStephanie Harmon

ïMegan Moore

ïNick Hoffman

ïTravis Jacobson



Genetic Marker Development

ÅAll of these projects have need for additional 
genetic markers

ÅSingle nucleotide polymorphisms (SNPs) 
developed for multiple species
ïChinook salmon ςCampbell et al. 2008 TAFS

ïSteelhead/rainbow trout ςCampbell et al. 2009 Mol. Ecol. Res.

ïSockeye salmon ςCampbell et al. 2011 Mol. Ecol. Res.

ïCoho salmon ςCampbell et al. 2011 Mol. Ecol. Res.

ïCutthroat trout ςCampbell et al. in prep

ÅMore extensive SNP development in progress



Genetic Tools
1) Stock Assessment 
ςPopulation differentiation (Baselines)

ςGenetic stock ID (GSI) - hatchery and wild

ςParentage Based Tagging (PBT) - hatchery

2) Adaptation to Environment
ςGenes responsible for thermal tolerance, disease 

resistance, anadromy, etc..

ςLocal adaptation to help refine ESUs

3) Reproductive Success/Fitness Studies
ςEvaluate supplementation programs

ςReintroduction programs



Mean annual 

min temperature (C)

Matala et al. 2011 TAFS

Model adaptation of populations throughout 
the Columbia River Basin

2) Adaptation to Environment



Isolation-by-Temperature (IBT)

Narum et al. 2010 Mol. Ecology

5 Candidate SNPs
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Genetic Basis for Traits

ÅThermal tolerance (Narum et al. 2010 Mol. Ecology)

ÅResidence/Anadromy (Narum et al. 2011 TAFS)

ÅDisease resistance (in progress)

ÅRun-timing (Hess & Narum 2011 TAFS)

ÅAge at maturity, i.e., jacks (future years)



Applications

ÅApply results to populations throughout 
the Columbia River Basin

ïHow does adaptation influence ESUs and 
conservation strategies?

ÅAddresses RPAs in BiOp:
ïRPA No. 41, Preserve genetic resources

ïRPA No. 50, Monitor fish population status 

ïRPA No. 63, Monitor hatchery effectiveness

ïRPA no. 64, Investigate hatchery critical uncertainties



ÅGenetic Assessment of Columbia River Stocks

Å Influence of Environment & Landscape on Salmonid Genetics

ÅGSI of Chinook and Steelhead at L. Granite

ÅParentage Based Tagging of Snake River Stocks

ÅEvaluation of Basinwide Supplementation

ÅEvaluation of Sturgeon Genetics

ÅKelt Reproductive Success

ÅLamprey Genetics

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

Ongoing Projects



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

Commercial

Sport

Tribal

Bonneville & Lower Granite Dams


