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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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AHRP Streams in PWS
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Fitness = Reproductive Success
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Measuring Reproductive Success
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Measuring Reproductive Success
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Measuring Reproductive Success

Parent

* Carcass samplin
* Body length
* Date
* Location
Otolith
Tissue




Measuring Reproductive Success
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Measuring Reproductive Success
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Photo credit: David Janka
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Measuring Reproductive Success
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Natural Hatchery
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Measuring Reproductive Success
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return to stream
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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
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Measuring Reproductive Success
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Measuring Reproductive Success

8 Ring Thermal Mark
Hatch Mark
Dark Ring |

Natural Hatchery

Circ!ulus
@ @ Hatchery-origin




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.
Male Male




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.

Natural Hatchery 298 g,

I I I a r ke rS ﬁ llumina Sequencing: Single end 100 base
M a | e M a I e reads with dual 6 base index sequencing.
Split Sequences into individual files:

i7 sequence identifies plate and i5 sequence
identifies well position.

:

@HISEQ:73:D29VBACXX:4:1101:3892:2182 1:N:0:TAGTGTGGGCGC

:
Fi 1 — Campbell et al. 2015
igure ampbell et al.




Measuring Reproductive Success
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Natural Hatchery

PCR1: Tailed multiplex PCR adds Illumina
X\ sequencing primer sites to amplicons.

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

\ targets.

\
LA i
298 i &7
markers I i

reads with dual 6 base index sequencing.

26000800 -

Split Sequences into individual files:
i7 sequence identifies plate and i5 sequence

identifies well position.

@HISEQ:73:D29VBACKX:4:1101:3805:2160 1:N:0:GGCTACTACGGG

+

JHIITIIITICHIIIITIIIIHHIRIIL 3333IIHIET
@HISEQ:73:D29VBACKX:4:1101:3892:2182 1:N:0:TAGTGTGGGCGC

+

Figure 1 — Campbell et al. 2015

Riester et al. 2009



Genetic Parentage Analysis

CTATGTAT)AAATGTTAATAATAATAACTAGCTAACC
CTATGTAAYAAATGTTAATAATAATAACTAGCTAACC

CTATGTARYAAATGTTAATAATAATAACTAGCTAACC
CTATGTARYAAATGTTAATAATAATAACTAGCTAACC

CTATGTARYAAATGTTAATAATAATAACTAGCTAACC
CTATGTAT)AAATGTTAATAATAATAACTAGCTAACC

CTATGTAT)AAATGTTAATAATAATAACTAGCTAACC
CTATGTAT)AAATGTTAATAATAATAACTAGCTAACC

T allele
A allele

A allele
A allele

A allele
T allele

T allele
T allele
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Genetic Parentage Analysis
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Genetic Parentage Analysis
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Genetic Parentage Analysis
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Genetic 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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Measuring Reproductive Success

{ IOl JEN
@2 W &

Natural Hatchery Relative Reproductive Success (RRS)

-
Hatchery
RRS = —
@ @ RSNaturaI 33




AHRP Streams in PWS

Stream 2013|2014|2015(2016(2017|2018|2019

Hogan

P — parents
O — offspring
G — grand-offspring

Odd-lineage
Even-lineage
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AHRP Streams in PWS
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Stream 2013|2014|2015(2016(2017|2018|2019

Hogan

P — parents
O — offspring
G — grand-offspring

Odd-lineage
Even-lineage
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AHRP Streams in PWS
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Stream 2013|2014|2015(2016(2017|2018|2019

Hogan

P — parents
O — offspring
G — grand-offspring

Odd-lineage
Even-lineage
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AHRP Streams in PWS

Stream 2013|2014 (2015|2016|2017 (2018|2019 (2020

Hogan

Stockdale

Gilmour

Paddy

Erb
P — parents
O — offspring
G — grand-offspring

Odd-lineage
Even-lineage

>235K samples!
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AHRP Streams in PWS /Presented 2019
Stream 2017 | 2018 | 2019 | 2020

Hogan

Stockdale

Gilmour

Paddy

Erb
P — parents
O — offspring
G — grand-offspring

Odd-lineage
Even-lineage

>235K samples!
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AHRP Streams in PWS /Presented 2020
Stream 2017 | 2018 | 2019 | 2020

Hogan

Stockdale

Gilmour

Paddy

Erb
P — parents
O — offspring
G — grand-offspring

Odd-lineage
Even-lineage

>235K samples!
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AHRP Streams in PWS ,~ Presented 2020

Stream 201312014 |2015|2016}2017(2018(2019(2020
Hogan PO IPO,Gl O,G | O,G
Stockdale PO JPO,Gl O,G |0O,G

Shedd, K.R., Lescak, E.A., H
Dann, T.H., Hoyt, H.A., Prince, D.J. anc

abicht, C.,

Knudsen, E.E.,
Templin, W.D.

2022. Reduced relative fitness in hatchery-origin
Pink Salmon in two streams in Prince William Sound,
Alaska. Evolutionary Applications.
https://doi.org/10. 1111/eva 13356

G — grand-offspring



https://doi.org/10.1111/eva.13356

AHRP Streams in PWS Presenting 2022

Stream 2020

Hogan

Stockdale

Gilmour

Paddy 0,G

Erb 0O,G
P~ parents Odd-lineage
O — offspring 5 >235K samples!

Even-lineage

G — grand-offspring
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