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Alaska Hatchery Research Program

3) What is the impact on fitness (productivity)
of natural pink and chum stocks due to
straying hatchery pink and chum salmon?
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Hatchery/Natural Fitness

* No pinks and only one chum study



Life history and hatchery residencies
for Pacific Salmon species
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Hatchery/Natural Fitness

* No pinks and only one chum study
* No studies in Alaska
 Different hatchery objectives

* Local + large brood stock population size



AHRP Streams in PWS
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Figure 1 — Lescak et al. in prep



Fitness = Reproductive Success
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Measuring Reproductive Success
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Measuring Reproductive Success
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Measuring Reproductive Success
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Measuring Reproductive Success
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Measuring Reproductive Success
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Measuring Reproductive Success
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Measuring Reproductive Success
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Measuring Reproductive Success
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Measuring Reproductive Success
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Measuring Reproductive Success
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Natural Hatchery Hatchery-origin fish are not genotyped in the offspring generation

because they have a known origin.
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Measuring Reproductive Success
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PCR1: Tailed multiplex PCR adds Illumina
sequencing primer sites to amplicons.

PCR2: Tailed PCR adds unique barcode
sequences and lllumina capture sites to
targets.

SequalPrep™ Plate normalization: Normalize
and pool sample amplicons.
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lllumina Sequencing: Single end 100 base
reads with dual 6 base index sequencing.

Male Male

Split Sequences into individual files:
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identifies well position.
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Figure 1 — Campbell et al. 2015



Measuring Reproductive Success
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Genetic markers for parentage analysis

CTATGTAT)AAATGTTAATAATAATAACTAGCTAACC
CTATGTAAYAAATGTTAATAATAATAACTAGCTAACC

CTATGTARYAAATGTTAATAATAATAACTAGCTAACC
CTATGTARYAAATGTTAATAATAATAACTAGCTAACC

CTATGTARYAAATGTTAATAATAATAACTAGCTAACC
CTATGTAT)AAATGTTAATAATAATAACTAGCTAACC
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Genetic markers for parentage analysis
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Genetic markers for parentage analysis
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Genetic markers for parentage analysis
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Genetic markers for parentage analysis
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Measuring Reproductive Success
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Measuring Reproductive Success
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Measuring Reproductive Success
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Measuring Reproductive Success
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Measuring Reproductive Success
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Measuring Reproductive Success
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Analyzed Samples: Even-Lineage
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Figure 2b — Lescak et al. in prep



Analyzed Samples: Even-Lineage
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Figure 2b — Lescak et al. in prep



Analyzed Samples: Even-Lineage
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Figure 2b — Lescak et al. in prep



Pedigree Results: Even-Lineage

* 451 offspring (11%) assigned to 184 parents

e 208 = natural-origin parents

* 265 = hatchery-origin parents
202 - AFK
* 41 -WNH
e 22-CCH 61.01
* 0-SGH
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60.0 1

148 147 146
Longitude® W

Figure 1 — Lescak et al. in prep
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RS Distribution: Even-Lineage
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RS Distribution: Even-Lineage
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RS Distribution: Even-Lineage
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RS Distribution: Even-Lineage
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Proportion Test: Even-Lineage
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Proportion Test: Even-Lineage
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Pa rent—Offspring Duos
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Analyzed Samples: Odd-Lineage
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Figure 2a — Lescak et al. in prep



Pedigree Results: Odd-Lineage

» 48 offspring (2.3%) assigned to 20 parents

e 45 - natural-origin parents
* 3> hatchery-origin parents

e 2—AFK
* 1-WNH ; & o 5
« 0—CCH 61.0- SUCCHLE /S
QR L
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Figure 1 — Lescak et al. in prep
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RS Distribution: Odd-Lineage
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Figure 3b — Lescak et al. in prep



Proportion Test: Odd-Lineage
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Proportion Test: Odd-Lineage
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Proportions for Both Lineages
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How robust are our pedigrees?

* Simulations
* No incorrect or missed assignments

* Sensitivity analysis for FRANz parameters

e Results robust to changes in genotyping error rates and
maximum numbers of potential parents

* All parentage assignments unequivocal
* No split pedigrees



Results from 1 generation of Hogan

* Pedigree in natural system possible

* Even-lineage
* 451 offspring to 184 parents
e Offspring assignment rate 11.0%
* RRS =0.47 (significant) for females
* RRS = 0.87 (not significant) for males

e Odd-lineage
» 48 offspring to 20 parents
e Offspring assignment rate 2.5%

* Under-representation of offspring assigned to hatchery-
origin parents in both lineages



Conclusions from Hogan Bay

* Hatchery-origin fish spawned and produced adult
offspring that were sampled

* Hatchery-origin fish spawned with both other hatchery-
origin fish as well as natural-origin fish

* On average, hatchery-origin fish produced fewer adult
offspring that returned to Hogan Bay and were sampled
than their natural-origin conspecifics

* There are potentially important differences in RS
between male and female hatchery-origin fish



Future Analyses
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uture Analyses
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