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Domoic Acid Events
are Less Frequent and
Weaker to the South
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Consistent with
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Upwelling
in the
Presence
of the Plume

Data from WA State Dept. of Health

Salinity at GH Mooring and WA Coast Winds

Wind
(m s-1)

Salinity and Nitrate transects Off Copalis Beach

Data from GLOBEC and Ecohab-PNW
Nutrient Data from W. Cochlan

Alongshore Salinity Comparison

Inner to Mid-Shelf Salinity Comparison

Grays Harbor
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Kalaloch
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Kalaloch
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northward
plume
movement
~20 km da-1

seaward
plume
movement
~18 km da-1

Plume Persistence, Currents and Winds

Wind and
Salinity on
Inner Shelf

Current and
Salinity on
Inner Shelf

Current and
Salinity on
Mid Shelf

Model results from Garcia-Berdeal et al., 2002. Model has Southward Ambient Flow
 of 10 cm s-1 , Typical Summer Wind Magnitude and Columbia R. Outflow.
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A Data View of the Bi-Directional Columbia Plume
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Plume Persists
into Upwelling
Wind Period

Downwelling Winds
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Isohalines and Nutrients Can Not Reach Surface

Timing of Plume Pulses Relative to Wind

Northern
Beaches

Southern
Beaches

Mooring Site

Patches of
Domoic Acid
from Toxic Algae
are Transported
Southward
from the
Juan de Fuca
Region. If they
Impact the Coast
Razor Clams Become
Toxic and Beaches are
 Closed to Clam Harvesting.

Plume Freshwater is Present
>50% of Time June to September

Plume Provides:
1 ) Water Column with

Iron and Silicate
2 ) Enhanced Stratification

(Reduced Mixing)
3 ) Retentive Regions
4 ) Frontal Barriers
5 ) Alongshore Jets
6 ) Turbidity

T= Day 0 T= Day 1 T= Day 3 T= Day 5

Columbia
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Downwelling Winds

Upwelling Winds

Domoic Acid in Razor Clams at
Long Beach and Kalaloch (1991-2003)

Is the Columbia Plume a Barrier to
Onshore Transport of HABs?The Columbia Plume Suppresses UpwellingPlume Modifies Currents

Summary

A New View: A Columbia River Plume is Ubiquitous off the WA Coast During Summer

Model View Data View for Washington Coast

Traditional View of
Columbia River Plume

Pacific
Northwest
Study Area

A Bi-Direction Freshwater Plume in the California Current System
Barbara Hickey, University of Washington
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