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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
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AHRP Fitness Study:
PWS Pink Salmon



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



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
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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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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

"o

6i I o

=2 RS

Natural Hatchery

N Female

‘

H Female

35



Measuring Reproductive Success
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Measuring Reproductive Success
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Average Reproductive Success
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RS Distribution: Stoc
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RS Distribution: Stoc

<dale 2014/2016

Female

Male

/

RS =0.85

RRS = 0.42*

Parent origin

Natural
® Hatchery

5

10

Number of Offspring (RS)

15

20 0

5

10 15

41

20



RS Distribution: Stoc

<dale 2014/2016

Female Male
0.7 1
£ 06- Parent origin
= 0.5 “ Natural
L RS = 0.85 RS = 0.86 W Hatchery
5 047 RS = 2.03 RS = 3.04
S 0.3- RRS = 0.42* RRS = 0.28*

9 10

1I5 ZID D 5
Number of Offspring (RS)

10 15

42



Parent-Offspring Duos
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Parent-Pair-Offspring Trios




RS Distribution: Stockdale 2014/2016
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Summary of RRS to Date
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Results in Context
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Grandparentage: Hogan 13/15/17

-M

2013 442
O 2015 6 104
G, 2017 0 5




Grandparentage: Stockdale 13/15/17

-M

2013 163
O 2015 10 119
G, 2017 3 19




Accounting for Other Factors

* Differences between hatchery/natural
* Body length
 Sample date
* Sample location

e Correlated with number of offspring (RS)

e After accounting for these other factors (GLM),
differences in RS remained (RRS ~ 42-60%)



Takeaways

* On average, hatchery-origin pink salmon that stray
into the two streams for BY 2013-2015 consistently
produce fewer adult offspring that return to their
natal streams

* High variability in RRS (streams, years, sexes)

e After accounting for other variables (length, timing,
location), hatchery-origin fish produce fewer
offspring, on average, than natural-origin fish

* Hybrids had intermediate RRS

* Submitted for peer reviewed publication at
Evolutionary Applications on 1/27/20




Remaining Questions

* Are observed reductions in hatchery-origin fitness
an artifact of the study design?
e Returning adults that are harvested?
e Returning adults that stray to other streams?

* Are results consistent in other streams and years?

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

* Are reductions in fitness persistent across
generations (grand-offspring and beyond)?
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AHRP Fitness Study:
SEAK Chum Salmon



Map of SEAK Chum fithess streams
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Study plan

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
1 cUlo . = 20eD 20es
Chum (BY1) — grand-offspr Adult + Alevin

Chum (BY2)

59



Statistical power of study plan

* Need minimum ~100 parents of each sex/origin

* |deally a high proportion of parents
* Hogan Bay 2013/2015
* Low sampling rate = few parent-offspring assignments
* Sample high proportion of offspring
* Consistent proportion for all return years
e Differences in age at return?



Samples by origin, stream, and year
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