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Talk Outline 

• The changing role of hatcheries

• The hatchery/wild interaction debate

• The development of scientific tools to better 
manage hatcheries

• Review some of the “new” tools 
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Hatcheries Re-focus
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Harvest augmentation

Mitigation

Reintroductions

Supplementation

Conservation
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• Supplementation –

• Conservation –
• Captive Rearing –
• Captive Broodstocking –
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First supplementation/conservation programs:

• Late 1970s: White River spring Chinook Salmon program (CB)

• 1982: Imnaha River spring Chinook Salmon program (Sup.)

• Mid 1980s: Umatilla salmon and steelhead programs (Sup.)

• 1991: Snake River sockeye salmon program (CB)

• I991: Idaho Supplementation Study, spring/summer Chinook (Sup).

• 1992: Dungeness River spring Chinook salmon program (CB)

• Early 1990s: Atlantic salmon programs (CB)

• 1992: Sacramento River winter Chinook salmon program (CB)
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The Hatchery/Wild Debate
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Risks included:

Genetic risks – reduced fitness 
from interbreeding

Ecological risks – from 
competition for food and space
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Fisheries, 2004, 29:9, 12-31
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Hatcheries Practices Modernize
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HSRG, USFWS Review Principles

• Manage hatchery broodstocks to achieve proper genetic 
integration with, or segregation from, natural populations

• Promote local adaptation of natural and hatchery populations

• Minimize adverse ecological interactions between hatchery-
and natural-origin fish 
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Integrated Goal: 
1  population,

2  environments

Hatchery Wild Hatchery Wild

Segregated Goal:
2  populations,

2  environments

Integrated Segregated

18



June 7, 2016 – Columbia Basin Partnership Workshop – Paul Kline - Hatcheries

C  O  L  U  M  B  I  A    B  A  S  I  N    P  A  R  T  N  E  R  S  H  I  P

PNI  =   pNOB
pNOB + pHOS

• pHOS = proportion of hatchery fish spawning
• pNOB = proportion of natural fish in broodstock
• PNI values > 0.5 indicates dominant selection

pressure from the natural environment

Proportionate Natural Influence –
an estimator of the selection pressure equilibrium point
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Natural selection pulls an integrated population 
in two directions

Hatchery 
Optimum

Natural 
Optimum

Hatchery selective 
forces

Natural selective 
forces

Equilibrium point is determined by balance between 
hatchery-to-wild and wild-to-hatchery gene flow rates

Integrated
population

Ford, Michael J., June 2002. Conservation Biology. 16:815-825.
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Tools used in Modern Hatchery Programs
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In the Hatchery
• Clearly defined goals/objectives –

(segregated or integrated)
• Follow bmps for fish culture
• Stringent bio-security protocols
• Natures rearing
• Flexible facility layouts

• Mark production to enable 
• identification of adult returns

(cwt, PIT, fin clip, genetic marking
such as pbt)
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In the Hatchery
For Conservation Hatchery Programs

• Use localized broodstocks
• Factorial mating schemes and 

inbreeding avoidance matrices
• Sliding scale management to 

implement integrated broodstock
management
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In the Field

• Operate weirs effectively – to 
control unintended passage of 
hatchery fish

• Juvenile acclimation

• RM&E programs in place

• Adaptive Management
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