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Research questions

Has fecundity of hatchery Chinook
salmon in Washington State changed
over the past three decades?

If so, to what extent are fecundity trends
shaped by changes in body size?
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Modeling methods

1. Estimate stock-specific fecundity trends
2. Estimate common fecundity & size trends

3. Estimate size effects on fecundity




1. Estimating stock-specific fecundity trends

Fecundity
Vi = X¢ TV, v,~ N(0, 0,%) Observation equation
Xi = X1 T Wy w,~ N(0, 0,,%) State equation

Latent trend
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2. Estimating common fecundity & size trends

Fecundity time series

Fecundity
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3. Estimating size effects on fecundity

Fecundity Length

Vit = 0 + BiLi,t + €
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Fecundity trends: stock-specific

Fecundity (standardized)
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Fecundity trends: stock-specific
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Fecundity trends: stock-specific
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Fecundity trends: stock-specific

Fecundity (standardized)
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Fecundity trends: common

Fecundity trend
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Fecundity trends: common

Fecundity trend
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Fecundity trends: common

Common trend
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Fecundity trends: common

Fecundity trend
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Fecundity trends: common

864 average egg decline for 2009—2017
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21% decline = 1,477 eggs / female

~9 million eggs total
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Research questions

Has fecundity of hatchery Chinook
salmon in Washington State changed
over the past three decades?

If so, to what extent are fecundity trends
shaped by changes in body size?




Size trends: common
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Size effects on fecundity

Slope = 7.8 eggs / mm

6000 -

5000 -

Fecundity
S
3

3000 -

700

750

800
Length (mm)

850

900

Posterior samples

1500 -

—
o
o
o

500 -

-III||‘|‘III_
6 8 10

Size effect (eggs / mm)

R?=0.62

24



1. Widespread declines in fecundity 2. Single common trend

2 [ A: Coast Spring B: Coast Fall C: Puget Sound Spring

f

A 4\
[ oy S = 2 - -——“=Ei-’7‘!l' -
\/\’\‘" 7 V

A 7
52
B hel
N 2| D: Puget Sound Summer e c
< \ g
g /] >

>

s L] =
go- %_ | L4 X 5
241 % 3
"g (5}
37 Q.
Li‘_) 2 - G: Lower Columbia Fall H: Upper Columbia Spring I: Upper Columbia Summer

1 A

AL

o- S . N R—— o 2

1 \

2 1995 2000 2005 2010 2015

1995 2005 2015 1995 2005 2015 1995 2005 2015 Year
Year

3. Size declines over the same period 4. Fecundity strongly related to size
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Fecundity of Chinook salmon has declined,
largely due to changes in body size

Declines in fecundity have implications:

1. Fewer eggs spawned may reduce population
productivity and the ability to recover
depressed populations

2. Egg takes for hatchery operations could be
constrained, increasing the potential for inter-
hatchery egg transfers
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