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Provide a compilation and 
synthesis of results from genetics 
research in the estuary on 
migration characteristics for 
Willamette River spring Chinook 
salmon

Sources
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Results
Synthesis
Life History Patterns
Management Implications

Objective Outline

Yearlings = large fish captured in winter and spring 
E.g., >70 mm in January, >90 mm in March, and >120 mm in May

Subyearlings = small fish captured in winter and spring
Fry < 60 mm
Fingerlings > 60 mm 

Subyearlings = any fish captured in July through November

Life History Naming Scheme
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Rkm 13-234:  Teel and eight co-authors. 2014. “Genetic Identification of Chinook Salmon in 
the Columbia River Estuary: Stock-Specific Distributions of Juveniles in Shallow Tidal 
Freshwater Habitats.” North American Journal of Fisheries Management 34:621-641.
Rkm 110-141:  Sather, Johnson, Teel, Storch, Skalski, and Cullinan. 2016. “Shallow Tidal 
Freshwater Habitats of the Columbia River: Spatial and Temporal Variability of Fish 
Communities and Density, Size, and Genetic Stock Composition of Juvenile Chinook 
Salmon.” Transactions of the American Fisheries Society 145:734-753.
Rkm 13-81:  Roegner, McNatt, Teel, and Bottom. 2012. “Distribution, Size, and Origin of 
Juvenile Chinook Salmon in Shallow-Water Habitats of the Lower Columbia River and 
Estuary, 2002–2007.” Marine and Coastal Fisheries 4:450-472.
Rkm 13-17:  Weitkamp, Teel, Liermann, Hinton, Van Doornik, and Bentley. 2015. “Stock-
Specific Size and Timing at Ocean Entry of Columbia River Juvenile Chinook Salmon and 
Steelhead: Implications for Early Ocean Growth.” Marine and Coastal Fisheries 7:370-392.
Rkm 19: Roegner, Weitkamp, and Teel.  2016. “Comparative Use of Shallow and 
Deepwater Habitats by Juvenile Pacific Salmon in the Columbia River Estuary Prior to 
Ocean Entry.” Marine and Coastal Fisheries 8:536-552.
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Beach seine collections
Sample shallow shoreline water
Biased against capturing yearling fish 
(> 90 mm)

Purse seine collections
Sample main channel water
Biased against capturing fry (< 60 mm)

Willamette River spring Chinook 
stocks have been transferred outside 
the Willamette R basin, e.g., Sandy 
River basin 

Not all WRS Chinook salmon sampled 
in the estuary came from the 
Willamette R basin

The talk emphasizes data from 
downstream of the 
Willamette/Columbia confluence
PIT studies are not included



Teel et al. (2014)
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Beach seine
Bimonthly 
sampling, 
2010-2012
Rkm 13-234 



From Teel et al. (2014)
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(from 
Teel et al. 

2014)



Sather et al. (2016)
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Beach seine
Seasonal 
sampling, 
Feb, May, Jul, 
Nov 2009-
2012
Lower river 
reach (LRR) 
Rkm 110-141



(from 
Sather et 
al. 2016)

Winter Spring Summer Fall



Roegner et al. (2012)
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Beach seine 
Monthly from 
January 2002 
through 
September 
2007
Rkm 13-81

Legend: 
• Blue squares  are tidal freshwater sites
• Black square are middle estuary sites
• Red dots are lower estuary sites



WRSC

(from Roegner et al. 2012)



(from Roegner et al. 2012)

WRSC



Weitkamp et al. (2015)
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Purse seine
Bi-weekly, 
mid-April to 
late June or 
early July, 
2007-2011
Rkm 13 and 
17



(from 
Weitkamp
et al. 2015)



Roegner et al. (2016)
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Purse and 
beach seines 
2010-2012
Purse seine

Rkm 13 and 
17 
Biweekly mid-
April to late 
June

Beach seine
Rkm 19
Biweekly 
February-July, 
monthly 
thereafter
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(from Roegner 
et al. 2016)

2.7%

7.3%

1.4%
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Lower 
Estuary 

(Rkm 5-21)

Energy 
Minimum

(Rkm 21-39)

Upper 
Estuary

(Rkm 39-87)

Lower Tidal 
River

(Rkm 87-139)

Middle Tidal 
River

(Rkm 139-196)

Winter 
(Dec-Feb)

Not sampled Yearlings Yearlings Fry Fry

Spring 
(Mar-May)

Fry, 
fingerlings, 
yearlings

Fry, 
fingerlings, 
yearlings

Fry, 
fingerlings, 
yearlings

Yearlings Yearlings

Summer
(Jun-Aug)

Subyearlings Few or no 
WRSC

Few or no 
WRSC

Subyearlings Few or no 
WRSC

Fall
(Sep-Nov)

Not sampled Few or no 
WRSC

Few or no 
WRSC

Subyearlings Subyearlings

Middle Tidal R

Lower Tidal R
Upper 

Estuary
Energy  

Min

Lower 
Estuary

Zonation 
based on Jay 
et al. (2016)

Definitions
o Yearlings = large fish captured in winter and 

spring 
o Subyearlings = small fish captured in winter 

and spring: Fry < 60 mm and Fingerlings > 60 mm 

o Subyearlings = any fish captured in July 
through November



Life History Patterns 
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Life history patterns for 
Willamette spring Chinook 
salmon that would be 
expected to be observed in 
the LCRE include 
(Schroeder et al. 2016):

Fry outmigration in winter
Subyearling and yearling 
smolt outmigration in late 
winter, spring, and early 
summer
Subyearling outmigration in 
late fall and winter 
(“autumn” smolts)

These patterns were 
reflected in the results from 
the estuary summarized 
herein

(from Schroeder et al. 2016; figure 5)



Management Implications
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Habitat restoration in the estuary will benefit Willamette 
River spring Chinook (WRSC) salmon.
A holistic approach incorporating life history diversity 
will aid recovery of WRSC salmon.
Management actions in the Columbia River 
hydrosystem above Bonneville Dam will affect 
environmental flows in the estuary, which in turn will 
affect habitats for WRSC salmon.

New FCRPS BiOp
CRSO EIS alternatives
Columbia River Treaty



gary.johnson@pnnl.gov
curtis.roegner@noaa.gov
nichole.sather@pnnl.gov
david.teel@noaa.gov
laurie.weitkamp@noaa.gov

Thank you
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