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Introduction 
A major portion of the Lake Washington sockeye population is produced in the Cedar River. 

Sockeye were introduced into the Cedar River basin from the Baker River (Skagit basin) 
between 1917 and 1945 and were naturalized in the system by the 1960’s (Kolb 1971). Today, 
sockeye production from the Cedar River includes both natural and hatchery-origin portions. 
Hatchery-origin sockeye are reared at Washington Department of Fish and Wildlife’s (WDFW) 
Landsburg hatchery. Brood stock for this program is collected from sockeye returns to the Cedar 
River. The purpose of this hatchery program is to mitigate for loss of sockeye salmon spawning 
habitat above Landsburg Dam, which was built in 1901, blocking anadromous fish migrations, in 
order to provide a majority of Seattle’s water supply. A fish passage facility at Landsburg Dam 
began operation in 2003 and allows coho and Chinook salmon, but not sockeye, access to 
spawning and rearing habitat above Landsburg Dam. 

The Cedar River sockeye population has been well monitored at both the adult and emergent 
fry stages of their life cycle. Adults return to the river to spawn in September, and the numbers of 
adult spawners have been monitored by local, state, and tribal entities since 1967. Between 
January and May of each year, natural-origin sockeye emerge from the gravel and migrate 
downstream to Lake Washington. Production and survival of sockeye fry has been monitored by 
WDFW since the 1992 outmigration (1991 brood year). Production of natural-origin sockeye fry 
is estimated by expanding catch in an inclined-plane trap positioned near the river mouth (Seiler 
and Kishomoto 1996; Kiyohara and Zimmerman 2010). 

Beginning in 1992, hatchery sockeye fry have been released into the Cedar River. Hatchery-
origin sockeye have been released as both fed and un-fed fry over the natural outmigration 
period. Hatchery releases are classified into three release categories: (early, middle, and late) and 
have occurred at different locations in the watershed. The purpose of these multiple release 
strategies has been to evaluate which strategy maximizes survival while minimizing impacts to 
natural-origin sockeye. Survival of natural and hatchery-origin sockeye is studied at two 
subsequent points of their life history – smolts leaving the lake and adult spawners returning to 
the river. The relative proportions of natural and hatchery-origin sockeye at the fry, smolt, and 
adult life stages, provide a measure of relative survival through the lake and marine environment 
and test the assumption that hatchery and natural-origin sockeye experience similar conditions 
during their predominantly one year of rearing in Lake Washington and one to four years of 
rearing in the ocean. 

Natural and hatchery-origin sockeye in Lake Washington have no external marks that 
identify their origin. The small body size of released hatchery sockeye prohibits marking tools 
such as adipose clips and coded-wire tags typically used as external marks for other hatchery 
releases in Washington State. In Lake Washington, hatchery sockeye fry receive a thermally-
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induced otolith mark (Volk et al 1990). This mark is detected if the fish is lethally sampled and 
the otolith is removed and processed. Thermal marking is applied in different patterns in order to 
specify release date, location, and condition.  

In 2004, WDFW began collection of sockeye smolts from Lake Union and Lake Washington. 
Collections typically occur in the month of May, which represents the sockeye outmigration 
period. Otoliths were retrieved from 1,000 sockeye smolts with the goal of better understanding 
relative survival between lake entry and lake emigration of natural-and hatchery-origin sockeye, 
as well as among the different hatchery release strategies (Schroder et al 2009).  

This report describes the 2011 collection of sockeye smolts in lakes Union and Washington 
as they began their migration to the sea. Results of the otolith analysis will be presented in a 
separate report prepared by WDFW’s Otolith Lab. 

 

 
Figure 1. Location of the 2011 sockeye smolt collection site in Lake Washington basin. 
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Methods 

Gear 

A seine net was deployed from a 10-m pontoon barge powered by an outboard motor. The 
net had 2-cm mesh and was 206 m in length and 11 m in depth. The net was assembled on the 
barge and deployed by an outboard powered skiff. The skiff pulled the net off the barge in a 
manner similar to that of commercial purse seine operations. The net was deployed, towed for a 
length of time, and rounded back to the barge. The bottom of the net was closed up or “pursed” 
and catches were examined. 

Collection 

Collection of sockeye smolts occurred once a week, with one exception, during four 
consecutive weeks in May and June 2011 (May 10, 19, 24, 31 and June 2). The last week of 
sampling spanned May and June and sampling occurred twice during the final week in order to 
achieve the expected number of samples. Weekly catches vary however weekly sockeye 
retention is started at 250 to equally sample and accurately represent the length of the migrations. 
Fish in excess of the weekly target are typically released. In previous years, multiple collections 
sites have been sampled to collect the target number of sockeye. In 2011, fish were numerous 
throughout the sampling period and the net was fished solely at Gas Works Park near the east 
buoy in Lake Union ((N 47°38.667’ and W 122°19.776’). Between one and eight sets were made 
each day. Fishing times per set ranged from 35 to 70 minutes. If initial visual observations 
indicated a large catch of Chinook, the end of the net was let go and all the fish were released. 
This approach was adopted in order to minimize stress on juvenile Chinook which are listed as 
threatened under the Endangered Species Act. 

At the end of each set, fish were removed from the seine net with a large dip net and placed 
in a large tote for processing. Captured sockeye were saved for analysis. All other fish were 
returned to the lake. Sockeye kept for analysis were euthanized using MS-222, held in a cooler, 
and transported to the WDFW Otolith Lab in Olympia. 

Results and Discussion 
Eighteen sets were completed over the five sampling days in 2011 (Table 1). A total of 1,912 

sockeye smolts were caught but only 1,039 were kept for sampling (Table 1). On the first day of 
collection, 600 sockeye smolts were captured in one set at the Gas Works Park location in Lake 
Union. High catches on this day indicated that smolt outmigration had already begun and 
influenced our decision to retain 400 of the sockeye rather than target 250 with the anticipation 
of potentially declining catches in future sampling days. During the subsequent fishing days, all 
sets were made near Gas Works Park on Lake Union. This site was selected because most of the 
fish have been collected at this location in past years of this study. During the second and third 
weeks, target catches were easily obtained. However two days of sampling occurred the final 
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week because total sampling goal of 1,000 sockeye had not been reached due to declining 
catches and technical difficulties. 

The size of sockeye smolts in 2011 were considerably smaller than previous years based on 
visual observations and past recollections. Actual length and weight measurements will be 
quantified and reported by WDFW’s Otolith Lab. 

In addition to sockeye smolts, a number of other salmonids were captured. Eighteen natural-
origin Chinook, 321 hatchery-origin Chinook, 202 natural-origin coho, 771 hatchery-origin coho, 
2 wild steelhead, 1 Chinook jack. Both juvenile and adult cutthroat were also caught; 7 juvenile 
and 7 adult. Three-spined sticklebacks (Gasterosteus aculeatus, n=61,250) were the only 
numerous non-salmonid species caught. 
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