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How landscape patterns in Chinook distribution 
can inform restoration effectiveness and 

prioritization in a large river delta.
Joshua Chamberlin1, Jason Hall2, Todd Zackey3, Frank Leonetti4, Michael Rustay4, and Casimir Rice1

1 NOAA Fisheries, NWFSC, Fish Ecology, Watershed Program, Mukilteo Research Station
2 Cramer Fish Sciences, Issaquah, WA
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Snohomish Estuary MonitoringThe Snohomish River Estuary

Mukilteo

Habitat loss: Historic vs. Current ≈50% of Historic Habitat Extent

High Restoration 
Potential

Qwuloolt



• Stratified the landscape
• Extensive and Intensive 

fishing effort
• Continuous monitoring of 

temperature and salinity

Snohomish Estuary MonitoringSampling Design
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Snohomish Estuary MonitoringTidal Habitat Distribution in Snohomish estuary



Snohomish Estuary MonitoringTemperature Patterns 
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Snohomish Estuary MonitoringConclusions

• Spatial/Temporal patterns in 
Chinook density captured by two 
trends
• Pulsed outmigration and rearing 

signals
• Rearing pattern coincides with 

areas of available habitat
• Temperature determines how long 

and how many
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Snohomish Estuary MonitoringHydrology—Salinity 
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Critical 
Habitat

Snohomish Estuary MonitoringSalinity Patterns



Snohomish Estuary MonitoringQuestions

How can our science help inform restoration planning?
1. How are Chinook salmon distributed throughout the 

Snohomish River estuary?
2. How does temperature and/or salinity affect Chinook 

distribution?

Kubo et al. 2013. Snohomish outmigration report. Tulalip Tribes
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Snohomish Estuary MonitoringInitial Model Results

2 Trends + Temperature

Trend 1: Seasonal Outmigration

Trend 2: Potential rearing signal
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