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Cedar River Chinook Outmigration
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Migration of juvenile Chinook out of 
the Cedar River and into Lake 
Washington; based on WDFW 

fry/smolt traps at the mouth
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Index sites – Night Snorkeling



Index Sites
February 4  – May 27, 2003
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Chinook Salmon Nursery Areas
February to mid May

Bear Creek 
Chinook
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Water column
depth

Depth distribution

Objective:  Quantify day and night water column 
depth distribution of juvenile Chinook salmon



South Lake Washington
night snorkeling/scuba diving: 0–3 m deep

Mean length (mm) =    43                         50             92
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Dawn - South Lake Washington



South Lake Washington
Dawn surface feeding activity

Depth category (m)
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Lake Quinault

Emergent Vegetation

Large Woody Debris
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Lake Quinault results
April 2003
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South Lake Washington
Random 100-m transects

Snorkel along 0.5 m depth contour

Variables include:

•Substrate use
•Use of armored shorelines
•Use of overwater structures



Substrate selection - Night

-1

0

1

-1

0

1

Se
le

ct
iv

ity

Sand Gravel Cobble Boulder

Feb.-March   n = 155

April-May   n = 388



Juvenile Chinook –
Night



Substrate selection - Day
Feb.-March

-1

0

1

Sand Gravel Cobble Boulder

Se
le

ct
iv

ity

n = 149



0

20

40

60

80

Feb.-March April-May

Pe
rc

en
t

Chinook Available

Shoreline Armoring
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Shoreline Armoring
Daytime surveys, Feb.-March
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Juvenile Chinook at natural site with 
overhanging vegetation (OHV) and small 

woody debris (SWD)



SWD and OHV Experiment

Natural overhanging vegetation (OHV) 
with small woody debris (SWD)
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SWD and OHV Experiment
March 24 – April 9

Mean length, March 24 = 44 mm FL



Juvenile Chinook under SWD
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SWD and OHV Experiment
May 2 – 16

Mean length, May 8 = 70 mm FL



Prickly Sculpin – abundant nocturnal 
predator in the nearshore area



Prickly Sculpin movements
Gene Coulon swim beach

Juvenile Chinook may avoid 
structures at night to avoid 

interaction with abundant sculpin



Preferred Habitat Conditions

Open sandy beach –
Day and night habitat

SWD and OHV –
Day habitat
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Rainier Beach Restoration Site
Marina and rip rap replaced with gravel beach

Night snorkel counts

Pre-restoration            Post-restoration


