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Potential Hatchery Concerns - straying
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« Genetic
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Alaska Hatchery
Research Project
(AHRP)

1) What is the genetic stock structure of
pink and chum in PWS and SEAK?

2) What is the extent and annual
variability of straying?

3) What is the impact on fithess

(productivity) of natural pink
and chum stocks?
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Measuring Reproductive Success
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Measuring Reproductive Success
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AHRP Streams in PWS
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Methods:
Field Sampling

Intensive carcass sampling
« Body length
« Date
« Location
* Intertidal
« Upstream
 Otolith
« Tissue
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Measuring Reproductive Success
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Phase |l &1l

Phase | (Shedd 2022)
 Two streams
* One odd (2013) and even (2014) brood year

Phase I

« Three additional streams

« Four additional brood years (2015-2018)
« Explored stream:covariate interactions

* AIC model-selection
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Modeling Approach

* Most individuals produced O offspring:
« Negative binomial GLM w/ logit link
» Hurdle model

« Separate models for even and odd lineages

» Variables
* Origin
« Sex
* Length
« Sample date (proxy for run timing)
« Spawning location

Zero

probability of not

producing offspring

Conditional

expected number

of offspring given
success
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Disclaimer
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Hurdle Models: coefficients
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Hurdle Models: origin

Estimate exp(Estimate) Std. Error Pr(>|z|)
Even lineage 1.30 3.66 0.19 4.21e-12 ***
Conditional -0.44 0.65 Female 0.14 0.002 **
0.78  Male
Odd lineage 0.51 1.66 0.23 0.027 *
Conditional -0.56 0.57 0.36 0.121

Signif. codes: 0 “** 0.001 “** 0.01 " 0.05. 0.1’ 1
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Conclusion
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Conclusion

Hatchery fitness < Natural fithness
Similar to previous results

Origin influences:
* Probability of zero offspring
« Number of offspring produced

Potential mechanisms for l fitness

* Run timing ~ stream temperature

Photo credit: Kharis Schrage PWSSC




Potential Mechanisms

Phenotype-environment mismatch
« Most hatchery strays (late run) vs study streams (early run)
« Stream temperature selects development rate/emergence timing

« Offspring from late-run strays emerge at suboptimal time for survival

Other
« Other hatchery ancestry or founding “stock” effects
« Domestication selection

« Epigenetic modifications
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Diving deeper

Second-generation offspring of hatchery strays show
reduced fithess, but the decline is much less severe than
in the first generation, particularly in the odd lineage.

Relative Reproductive Success

Odd lineage 0.279 0.848
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