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• Key to effective management
• Variation in tags/marks used through time/space

Tagging in the Columbia River Basin



What is PBT?

Oxbow Hatchery  
Brood year 2014

Genetic Fin Clips Genetic Database of Potential Parents
Pedigree Individual.Name Gender SNP1 SNP1 SNP2 SNP2 SNP3 SNP3 SNP4 SNP4 SNP5 SNP5 SNP6 SNP6
OmyOXBO19S OmyOXBO19S_0002 F T T G G G G C C T C G G
OmyOXBO19S OmyOXBO19S_0003 F T C A A G G C C C C T G
OmyOXBO19S OmyOXBO19S_0004 F T T A A G G A A T C G G
OmyOXBO19S OmyOXBO19S_0006 F T T G A G G A C C C G G
OmyOXBO19S OmyOXBO19S_0007 F T T G A G G C C C C G G
OmyOXBO19S OmyOXBO19S_0008 F C C G A G G A C C C T G
OmyOXBO19S OmyOXBO19S_0009 F T C G G G G C C C C T G
OmyOXBO19S OmyOXBO19S_0010 F T T G G G G C C C C T T
OmyOXBO19S OmyOXBO19S_0011 F T C G G G G A C C C T G
OmyOXBO19S OmyOXBO19S_0012 F T T A A T G A C T C G G
OmyOXBO19S OmyOXBO19S_0013 F T T G A G G A C T T G G
OmyOXBO19S OmyOXBO19S_0014 F C C G A G G A C T C G G
OmyOXBO19S OmyOXBO19S_0015 F T C G G T G A A C C T T
OmyOXBO19S OmyOXBO19S_0016 F T C G A T G A C T C T G
OmyOXBO19S OmyOXBO19S_0017 F T T G G T G C C C C T G
OmyOXBO19S OmyOXBO19S_0018 F T T G A T G A C C C T T
OmyOXBO19S OmyOXBO19S_0019 F T C G G G G A C T T G G

1. Sample hatchery broodstock for fin clips
2. Genotype at standard set of genetic markers
3. Store genotypes in a centralized database (PBT baseline)

Genetic tagging method that involves genotyping hatchery broodstock



What is PBT?

Genetic Database of Potential Parents

Unknown sample

Fishery_0001 T C G G G G A C T C T G

Parentage analysis

Genotype

4.Genotype unknown sample
5.Perform parentage analysis 

to identify parent-pair



• Hatchery of origin
• Brood year
• Release site/strategy

What information is provided?



• Non-invasive
• Highly efficient 
• Unambiguous assignments
• High tag rates (>90% offspring)

Benefits of PBT



Key take homes
• One of first large-scale implementations
• < 100 SNPs necessary for parentage analysis
• Equivalent accuracy of CWT

PBT in the Snake River Basin



Annual broodstock genotyping
• ~9,000 sp/su Chinook
• ~2,500 fall Chinook
• ~5,000 steelhead

Tag rates
• ~27–31 million smolts per year between (2011 – 2022)
• >90% tag rate for all species and spawn years
• ≥95% for over 75% of species × year combinations

PBT in the Snake River Basin



Genetic markers

• Genotyping-in-Thousands by 
sequencing (GT-seq)

• Markers under selection
• Run timing
• Age at sexual maturity

• Microhaplotypes
• Multiple tightly linked SNPs



Genetic stock identification (GSI)

Steelhead
• 10 genetic stocks 

Chinook 
• 7 genetic stocks 

Hargrove et al. 2023



Escapement estimation
Returning adults

Coded wire tagAdipose fin clipped

HATCHERY NATURAL-ORIGIN

PBT hit NO PBT hit

UnmarkedMarked

Parentage-based tagging

Photo credit: IDFG
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Chinook   Steelhead



Implementation of PBT

Lower Granite Dam Abundance Stock Composition of HarvestIn-season Fishery Management



Lower Granite Dam Abundance

https://www.spokesman.com/

Genohub.com



Lower Granite Dam Abundance

• GSI and PBT @Lower Granite Dam
• Steelhead
• Spring/Summer Chinook
• Fall Chinook
• Sockeye



Lower Granite Dam Abundance

• Genetic-informed escapement data fulfills multiple data needs:
• Run reconstruction for Snake River Basin steelhead, Chinook (all runs), and Sockeye
• ESA reporting
• Hatchery mitigation program performance
• Supporting Regional databases (PNAMP, StreamNet)



In-season Fishery Management

• Spring/Summer Chinook – Real Time PBT
• Fisheries managed on harvest shares (quotas)
• PIT tagged hatchery fish for in-season abundance

• PIT tags underrepresent actual returns
• Tag shedding and differential mortality

• In-season genetic analysis used to refine PIT tag 
estimates and adjust harvest shares



In-season Fishery Management

50% Passage Date

• Compare PIT estimate and PBT-based estimate at Lower Granite Dam
• If PIT tags are <65% of the PBT estimate, harvest share is adjusted  



• Spring Chinook Salmon fishery in Idaho – Rapid River run
• Increased harvest shares for sport and tribal fishery in 5 of 9 years
• Average 42% increase in harvest shares (range 21 – 61%)
• Brood needs for Rapid River Hatchery met in all years

No 
Change

No 
Change

No 
Change

No 
Change

In-season Fishery Management



• Steelhead
• PBT used in Columbia and Snake rivers downstream of Idaho and all Idaho 

fisheries

• Spring, Summer, and Fall Chinook Salmon
• PBT used in all fisheries in Idaho

Stock Composition of Harvest



• Increased efficiency for field staff
• Increased precision for stock composition estimates of harvest

Stock Composition of Harvest
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