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Lake Washington Sockeye
• All fish come in through 

the locks or fish ladder.
• Two main spawning 

populations. 
• Hatchery on the Cedar.
• Recreational fishery 

opens when estimated 
350,000 sockeye return.



Objectives
•Who’s coming in when?  Size and sex.

•Are lake entry date and stream entry 
date or location correlated?

•Vertically, where are the fish?

•Horizontally, where are the fish?



Tagging at the Locks



0

2000

4000

6000

8000

10000

12000

14000

16000

18000
6/

12
/0

1

6/
19

/0
1

6/
26

/0
1

7/
3/

01

7/
10

/0
1

7/
17

/0
1

7/
24

/0
1

7/
31

/0
1

8/
7/

01

8/
14

/0
1

8/
21

/0
1

8/
28

/0
1

9/
4/

01

Fi
sh

 T
hr

ou
gh

 L
oc

ks

0

200

400

600

800

1000

1200

1400

1600

1800

Tagged Fish

Total through locks

Tagged fish

0.84% Entering Sockeye Tagged



Tagging by the numbers

261 iButton Temperature Loggers

42 recovered (16%)

Depth profile

30 Acoustic Transmitters

28 heard from again (93%)

Movement patterns

1553 disc tags released

215 recovered (14%)

Correlating lake and stream entries
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Fish Leave Lake at the Same Time
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Cedar River fish enter lake earlier
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Time in the Watershed

95% confidence intervals from iButtons

3 to 5 days in the Ship Canal

80 to 86 days in the Lake

7 to 25 days alive in the stream



Fish remained below the thermocline 
in August
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Fish remained below the thermocline 
in August

D
ep

th
 (m

)
C

ount of D
etections

Temperature °C

0

10

20

30

40

50

60

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
0

1000

2000

3000

4000

5000

6000

7000

Thermocline

Count



Fish remained below the thermocline 
in August
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• Transmitters range 500 m 
•Mobile Tracking
• Stationary receivers on bridges

Tracking



A typical fish

Female tagged on 7/21/03 11 Aug

24 July

3 Sept

22 Sept

20 Aug

July

Aug

Sept

24 Sept



30

33

36

39

42

45

7/14 7/28 8/11 8/25 9/8 9/22 10/6

45

42

39

36

33

30

N
or

th
 L

at
itu

de
 C

oo
rd

in
at

e 
47

°

Fish Move South
July

Aug

Sept



Conclusions
•Cedar River fish enter lake 

earlier than north end fish.

•Fish remain below thermocline 
during residency in the lake.

•Fish aggregate at the south end 
of the lake.



Future work
•More disc tags
– Retrieve more from the north end.

•More transmitters and receivers
– Tag north end fish
– Gain better understanding of 

movement patterns.



Acknowledgments
Anadromous Fish Committee

Seattle Public Utilities, especially Paul Faulds

WDFW, especially Steve Foley, Mark Carr, Chris Waldbillig, 
Hwa Kim, and Peter Butterfield

King County

Muckleshoot Indian Tribe

Army Corp of Engineers

WACFWRU

Professor Quinn’s Lab

And countless volunteers


