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• Create self-sustaining populations upstream stream of dams
• Cohort Replacement Rate (CRR) > 1.00
• We need to know the origin of returning adults to achieve 

CRR>1.00



The power of genetic baselines

• Genetic baselines allow us to query existing data to identify 
population of origin



The power of genetic baselines

• Genetic baselines allow us to query existing data to identify 
population of origin

• Allele frequencies from local populations
• Archived tissues from transported adults 
• Archived tissues from hatchery brood (PBT)



The power of genetic baselines

• Genetic baselines allow us to query existing data to identify 
population of origin

• Allele frequencies from local populations
• Archived tissues from transported adults 
• Archived tissues from hatchery brood (PBT)

• Rapid genetic assessment (RGA) harnesses the power of genetic 
baselines in real-time
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Real-time

• Genetic data is available to inform a specific management action 
during a specific management event.

• Example:
• RGA is used to inform selective transport of natural-origin fish in a 

reintroduction program



What is needed to complete RGA?

• Genetic baseline



What is needed to complete RGA?

• Genetic baseline
• i.e., Archived tissues



What is needed to complete RGA?

• Genetic baseline
• i.e., Archived tissues

• Logistics: management event and action need to be feasible in real-time
1. Capture
2. Tag
3. Sample
4. Mail
5. Hold
6. Genetic Analysis (24 to 48 hrs)
7. Sort
8. Release
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• Real-time GSI is used to confirm 
entrainment of Endangered Chinook in 
the CVP

• The genetic baseline is allele 
frequencies from local populations

• The management event is fish salvage 

• The management action is reallocation 
of water if WRCS are present

• No water curtailment since inception of 
RGA

Water reallocation 
for winter-run 
Chinook Salmon, CA 
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Broodstock program 
for winter-run Chinook 
salmon at Shasta Dam
• Real-time GSI ensures propagation of 

winter-run Chinook and avoidance of 
inbreeding in the hatchery

• Genetic baseline is allele frequencies 
from local populations and genotypes 
from parents

• The management event is hatchery 
supplementation of the local WR 
population

• The management action is selective use 
of winter-run Chinook for broodstock, 
avoidance of inbreeding, and live-
release of Non-WR

• The ecological benefit is 
supplementation of the natural WR 
population and live release of non-WR
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Bull Trout in the 
Pend Oreille River, ID
• Real-time GSI is used to confirm the 

number of dams that adfluvial bull 
trout must be passed above for 
spawning

• The genetic baseline is allele 
frequencies from ~40 local populations

• The specific management event is 
upstream transport of bull trout

• The specific management action is 
transport to tributary of origin

• The ecological benefit is confirmed 
reproductive success by transported 
adult bull trout
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RGA and reintroduction 
of spring-run Chinook 
Salmon: South Santiam

• 85% of production occurred 
upstream of Foster (2016 HGMP)

• 2008 BiOp identified access to 
historical spawning habitat as a key 
factor limiting natural production 
and recovery

• Trap-and-haul reintroduction 
program for spring-run Chinook (RPA 
4.6 2008 BiOp)
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• Goal of reintroduction is to 

exclude hatchery-origin spring 
Chinook (pHOS=0.00) (2016 HGMP)

• However, as many as 30% of 
passed unmarked spring 
Chinook have been of hatchery-
origin (2016 HGMP)

• A future goal is to create a self-
sustaining population upstream 
of Green Peter (CRR>1.00) (2016 
HGMP)

• However, identification of natal 
natural-origin spring Chinook is 
a challenge
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What is needed to use 
RGA at Foster and Green 

Peter?
• A genetic baseline

• Archived tissues are available from 
hatchery brood stock for last three 
years

• Archived tissues are available from 
passed unmarked fish for >10 years

• The management event and action need 
to be possible in real-time

1. Capture
2. Tag
3. Sample
4. Mail
5. Hold
6. Genetic Analysis (24 to 48 hrs)
7. Sort
8. Release

Evans et al. 2015 (C. Sharpe, ODFW, personal communication)
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Logistics at Foster



What happens if RGA is successful?



What happens if RGA is successful?

• Achieve BiOp compliance



What happens if RGA is successful?

• Achieve BiOp compliance
• Predict and model CRR
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Conclusions

• RGA appears feasible at Foster
• Genetic baselines 
• Logistics

• RGA provides data for modeling CRR
• Next steps

• Feasibility analysis
• Development of an SOP
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