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Outline

Brief review of NMFS juvenile salmon survey

Hatchery yearling Chinook salmon vary in the 
Columbia River
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Size, growth and ocean variability

Size selective mortality

Survival “window”



NOAA Juvenile Salmon Ocean Survey
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NMFS/BPA Juvenile salmon - Plume Survey

1998 – test sampling/El Nino

1999 – 2005

May: 3 transects

June:  5-9 transects

Sept:  6-9 transects

2006 – 2012

May: 5-7 transects

June: 8-9 transects

Sept: 7-9 transects

2013 – 2014

June: 8 transects

2015

May: 4 days

June: 8 transects

2016

May: 7 days

June: 8 transects



Outline

Brief review of NMFS juvenile salmon survey

Hatchery yearling Chinook salmon vary in the 
Columbia River

Hatchery yearling Chinook salmon vary in the Ocean

Size, growth and ocean variability

Size selective mortality

Survival “window”



Traits that vary:

Estuary and ocean entrance timing
Estuary, Plume residence time
Migration rate
Size
Growth rate
many others….....

=> survival

By stock!



Hatchery variation
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Ocean variation
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Yearling Columbia River Chinook salmon* abundance 

in the survey varies by month, stock and year 
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5 are listed under the Endangered Species Act

?



Columbia River

Canada

Alaska

US

Seattle

June*

July**

August

*Marc Trudel, DFO, Nanaimo

**Jamal Moss, Joe Orsi, NMFS, Juneau

May

UCR/Snake spring Chinook salmon

quickly migrate north
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Size in the ocean is correlated to size at release

mean 06 - 11



Management implications ?
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Management implications ?



attgactg = population
IGF1 = growth

Technological advances have made it possible to 

assess growth rate and population of origin 

from individual fish caught at sea



plasma IGF-I* level 
(ng/ml)

instantaneous growth (% length/day)
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Growth and survival
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Size and Growth



Length (mm)
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IGF1 - size relationships vary between years in May

(slope of regression line)

Snake River spring Chinook salmon

level slope

+ slope



IGF1 - size relationships vary between years

due to varying ocean conditions

Snake River spring Chinook salmon



Snake R spring Chinook

IGF vs length slope varies with 

ocean conditions

Good ocean

~

>>>

Bad ocean



Management implications ?



Size selective mortality of hatchery fish
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Carson data
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Queried PTAGIS

PIT-tags at Bonneville Adult Ladder by release year

minijacks

jacks

age 4

generated mean size at tagging by release year for surviving adults

minijacks

jacks

age 4

mean size at tagging is a surrogate for smolt size

=> related mean size at tagging of returning adults to ocean conditions



Ocean entry years 2003 - 2010

Size selective mortality varies with ocean conditions
Carson sp Chinook



Management implications ?



Survival window



Catch of yearling Chinook (CPUE)
varies in June 

Ju
n

e
 C

P
U

E 
(#

/k
m

 t
o

w
e

d
)



Catch of yearling Chinook is correlated to 
Adult return (+2), (1998-2013) 

F=7.2
p=0.02
r2=0.34

2014



Survival Window



SUMMER CHINOOK LIFEHISTORY?

Graphic by
Justin Peters

Age 2 male minijacks return 2 - 3 months 
post-release - 1 year prior to jacks

Spring, Summer, Fall

Minijack
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Willamette R.

Willamette River 

Spring Chinook 

Salmon returns by

age class
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from Carson NFH – possible to calculate

Smolt to adult return (SAR)
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Bonneville Dam



age 4 SAR

Carson minijack SAR is correlated to age 4 SAR
(2002 – 2013)



0

5

10

15

20

10

20

30

40

Bonneville Dam

juvenile by-pass

April        May      June       July      August     Sept

D
a
m

 p
a
s
s
a
g

e

(%
 t

o
ta

l 
fi

s
h

 p
a
s
s
a
g

e
)

smolts

downstream

Adult Ladder

minijacks

upstream ~ 2 months 

between peaks

Survival is set within two months of ocean entrance?



Management implications ?



What happens in the estuary?


