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Important Forage Fishes

Pacific herring (Clupea pallasi)

Whitebait smelt (Allosmerus elongatus)

Eulachon (Thalichthys pacificus)

Chinook salmon (Oncorhynchus tshawytscha)

Pacific sardine (Sardinops sagax)

Northern anchovy (Engraulis mordax)



Predatory Fishes

Jack mackerel (Trachurus symmetricus) Pacific mackerel (Scombrus japonicus)

Pacific hake (Merluccius productus) Spiny dogfish (Squalus acanthias)





Washington
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California



Forage Fish Densities off the Columbia River
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Predator Densities off the Columbia River
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Sardine spawning surveys

April 2006
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Pacific sardine (Sardinops sagax)



From Pacific Fishery Management Council (1978) 

Northern Anchovy
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Northern anchovy (Engraulis mordax) spawning



Jack mackerel
(Trachurus symetricus) Pacific hake

(Merluccius productus)



Final Thoughts
• Nearshore areas – Biological Hot Spots
• Important for salmon – fall chinook
• Important for juvenile fishes and crabs

– Anchovy, smelt, Pacific sand lance, sardine, etc.
– English sole, sand sole, starry flounder, etc.
– Surf Perch (many species)

• Predatory fishes move in when conditions are 
appropriate. 

• Still lots of unknowns because it is hard to 
sample.



Thanks



Spatial Coverage of SamplingSpatial Coverage of Sampling

NMFS Salmon Surveys

•BPA Columbia River 
Plume Study

•GLOBEC

•BPA Predator  
Surveys
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Ongoing NMFS pelagic ecosystem studies
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    BPA Plume Study
Target Station Locations
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