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Stocking of captive-bred fish can cause 

long-term population decline and gene pool 

replacement: A model prediction

Pacific Coast Steelhead Meeting, March 10, 2010, Redmond, Oregon



Cumulative Effect of Captive Breeding
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Generation in captivity

Other salmonid studies

Hood River steelhead

Generation in captivity
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A) Hood River steelhead B) General trend (y = e-0.375x, R = 0.963)
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38% fitness decline 

per generation!

(Araki, Cooper & Blouin 2007. Science)



(Araki et al. 2008. Evolutionary Applications)

YES, IF:

1) Selection is very strong both in captivity AND in the wild (T >=0.9, w2<=5.0)

2) Heritability of the trait under selection is high (h2 >=0.5)

Domestication Selection as a Primary Cause?
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Reproductive fitness of wild-born fish from hatchery parents

Carry -over Effect on Wild Population?

(Araki, Cooper & Blouin 2009, Biology Letters)

Loss of ~ 8% population fitness due to the carry-over effect


