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4 Figure 5 – Wilson 2025 ADF&G Data from Table 4 – Wilson 2025 ADF&G 



Prince William Sound Pink Salmon 
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Potential Hatchery Concerns – straying 

• Ecological 

• Genetic 
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Alaska Hatchery 
Research Project 
(AHRP) 
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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 fitness 

       (productivity) of natural pink 

      and chum stocks? 



Methods 
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Measuring Reproductive Success 

9 

F1 

F0 

Male 

Female 

Photo credit: David Janka, PWSSC 

Hatchery-origin 

Natural-origin 
No thermal mark 



Measuring Reproductive Success 
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AHRP Streams in PWS 
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VFDA = Valdez 
Fisheries 
Development 
Association 
PWSAC = Prince 
William Sound 
Aquaculture 
Corporation 



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 I & II 
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Phase I (Shedd 2022) 

• Two streams 

• One odd (2013) and even (2014) brood year 

Phase II 

• Three additional streams 

• Four additional brood years (2015-2018) 

• Explored stream:covariate interactions 

• AIC model-selection 



Modeling Approach 

• Most individuals produced 0 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 
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Disclaimer 
Number of offspring produced ~ assigned 
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Percent of offspring 
assigned to parents: 
13% odd lineage 
40% even lineage 

Parent Year 



Results 
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Unsuccessful 
Parents 
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RS Distribution RS Erb 2014 
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RRS = 0.35 RRS = 0.33 



RRS 

20 

Average 
0.481 

Average 
0.279 

RS Hatchery 

RSNatural 

RRS = 

R
R

S
 (9

5%
 C

I) 

E
ven 

O
dd 



Hurdle Models: coefficients 
Even Lineage Odd Lineage 
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Ĺ prob 0 

Ļ offspring 



Hurdle Models: origin 

Estimate exp(Estimate) Std. Error Pr(>|z|) 

Even lineage Zero 1.30 3.66 0.19 4.21e-12 *** 

Conditional -0.44 0.65 0.14 0.002 ** 

Odd lineage Zero 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 

3.66 

1.66 

22 

0.57 

Female 
Male 0.78

0.65 
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Conclusion 
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Conclusion 

• Hatchery fitness < Natural fitness 

• Similar to previous results 

• Origin influences: 

• Probability of zero offspring 

• Number of offspring produced 

• Potential mechanisms for Ļ fitness 

• Run timing ~ stream temperature 

Photo credit: Kharis Schrage PWSSC 24 



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 fitness, but the decline is much less severe than 
in the first generation, particularly in the odd lineage. 

Relative Reproductive Success 
F0 ՜ F1 F1 ĺ F2 

Even lineage 0.481 0.727 
Odd lineage 0.279 0.848 

26 



Acknowledgements 

• Alaska Hatchery Research Program 
• State of Alaska 
• Seafood industry 

• Private non-profit hatcheries 

• North Pacific Research Board (Project #1619) 
• Funding for Hogan Bay analyses 

• Saltonstall-Kennedy (NA16NMF4270251) 
• Funding for Stockdale analyses (2014/2016) 

• Prince William Sound Science Center 
• Field collection 

• ADF&G Cordova Otolith Lab 

• University of Washington - Seeb Lab 

• ADF&G Gene Conservation Laboratory 

27 



Literature Cited 

Campbell, N.R., Harmon, S.A. and Narum, S.R., 2015. Genotyping-in-Thousands by sequencing (GT-seq): A cost effective SNP 
genotyping method based on custom amplicon sequencing. Molecular ecology resources, 15(4), pp.855-867. 

Evenson, D. F., C. Habicht, M. Stopha, A. R. Munro, T. R. Meyers, and W. D. Templin. 2018. Salmon hatcheries in Alaska – A 
review of the implementation of plans, permits, and policies designed to provide protection for wild stocks. Alaska 
Department of Fish and Game, Special Publication No. 18-12, Anchorage. 

Riester, M., Stadler, P.F. and Klemm, K., 2009. FRANz: reconstruction of wild multi-generation pedigrees. Bioinformatics, 25(16), 
pp.2134-2139. 

Nuetzel H.M., P. F. Galbreath, B. A. Staton, C. A. Crump, L. M. Naylor, and G. E. Shippentower. 2023. Improved productivity of 
naturalized spring Chinook salmon following reintroduction from a hatchery stock in Lookingglass Creek, Oregon. 
Canadian Journal of Fisheries and Aquatic Sciences. 80(2), pp.375-392. 

Shedd, K.R., Lescak, E.A., Habicht, C., Knudsen, E.E., Dann, T.H., Hoyt, H.A., Prince, D.J. and Templin, W.D., 2022. Reduced 
relative fitness in hatchery-origin Pink Salmon in two streams in Prince William Sound, Alaska. Evolutionary applications, 
15(3), pp.429-446. 

Wilson, L. 2025. Alaska salmon fisheries enhancement annual report 2024. Alaska Department of Fish and Game, Division of 
Commercial Fisheries, Regional Information Report No. 5J25-02, Juneau. 

28 



Questions? Erika King 

erika.king@alaska.gov 
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