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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?




Hatchery/Natural Fitness
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AHRP Fitness Study:
PWS Pink Salmon



AHRP Streams in PWS
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Fitness = Reproductive Success

Parent ¥



Measuring Reproductive Success

- - F Y
" = :
- . -
'-n-__._: L T . "-:I_
i -
P -

-

T b, g



Measuring Reproductive Success
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Measuring Reproductive Success

Parent

e Carcass sampling
Body length
Date

Location

Otolith

Tissue

Poto creit: Brad von Wichman



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

- £
’ ’ L _ ’ 'Y

La L - o : L

15



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
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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
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Measuring Reproductive Success
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Measuring Reproductive Success
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PCRL: Tailad multiplex PCR 2dds lurmina
sequencing primer sites to amplicons.

\_,'
ﬂ PCR2: Tailed PCR adds uriqua barcode
seguences and lluming caplure sites Lo
\ targets.
— .
ﬂ SequalPrep™ Plate normalization: Normaliz:
and pool sample amplicons.
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Measuring Reproductive Success
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Measuring Reproductive Success
P l I

Natural Hatchery H Offsprmg
# Parents




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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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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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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Average Reproductive Success

Stockdale 2014/2016

Female 2014 2016
Parents Offspring Average RS RRS

= 0.42

Male 2014 2016
Parents Offspring Average RS RRS

= 0.28
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RS Distribution: Stoc
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RS Distribution: Stockdale 2014/2016
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RS Distribution: Stockdale 2014/2016

Female Male
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RS Distribution: Stockdale 2014/2016
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Accounting for Phenotypic Differences

* Phenotypic differences between hatchery/natural
* Body length
e Sample date (run timing)

e Sample location (within a stream)
 Intertidal vs. freshwater spawners

* Correlated with number of offspring (RS)
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RS vs. Sample Date (2014/2016)
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Number of Offspring (RS)

RS vs. Sample Location (2014/2016)
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RS vs. Body Length (2014/2016)
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Accounting for Phenotypic Differences

* Differences between hatchery/natural
* Body length
e Sample date (run timing)
e Sample location (within a stream)

e Correlated with number of offspring (RS)

* Generalized linear models (GLM)
* Origin - RRS ™~ 42-60%



Summary of
RRS to Date
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Parent-Offspring Duos
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Parent-Pair-Offspring Trios
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RS Distribution: Stockdale 2014/2016
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Summary of
RRS to Date
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Conclusions

* Hatchery-origin strays spawn in streams
* Stray hatchery-origin RRS< 1
* VVariability in RRS (streams, years, sexes)

* Body size, sample date, sample location
matter...

* But stray hatchery-origin RRS still < 1
* Hybrids had intermediate RRS



Remaining Questions

* Are observed reductions in hatchery-origin RRS an
artifact of the study design?

e Returning adults that are harvested?

e Returning adults that stray to other streams?

e Sampling proportion through time?

* Both possible, but unlikely to fully explain our results

* Are results consistent in other streams and years?
* Yes, RRS consistently < 1, but lots of variation

* Do hatchery/natural hybrids consistently produce fewer
offspring than two natural-origin pink salmon?

* Yes, on average

* Are reductions in fitness persistent across generations
(grand-offspring and beyond)?

 We do not know vet
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AHRP Fitness Study:
SEAK Chum Salmon



AHRP Streams Iin SEAK
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Study Design: Original

Sampling
year
Species 013 2014 2015 2016 2017 2018 2019 2020 2021 2021 2023
Chum (BY 1)
Chum (BY 2)
Adult
Species 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
14 01> « = 2020 204
Chum (BY1) — grand-offspr Adult + Alevin

Chum (BY2)
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Number of Samples

Samples Collected to Date
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Study Design: Revised

Showing returns age 3to 6
Age 4 & 5 are most common
DIPAC average 1989-2020

Prospect &
Sawmill Creek

Re-base

Marginal sampling
1% 1%
31% 31%
6300 6300

5%
SRANN
Fish Creek (13(14)(15)X16)17) (18 19)20)20(22)(23)24)(25
v Age-3
: \Age-,
No sampling Age-5
Age-6

61



Remaining Work

* Field sampling in 2022 & 2023

* Design genetic markers for parentage

* Genotype samples

* Parentage analysis

 Calculate RRS

* GLM to account for length, date, and location
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