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NOAA PFEL Upwelling Index 
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What Happened in 2015? 
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Blooms occur most years, but the combination of the 
warm blob and El Niño set up perfect conditions along 
ǘƘŜ ŜƴǘƛǊŜ ǿŜǎǘ ŎƻŀǎǘΧΦ   

Santa Cruz Municipal Wharf Weekly Time-Series 



Toxin Saturated the Food Web 

Rockfish 
Market Squid 
Ling Cod 
Halibut 

King Salmon 
Coho Salmon 
Mackerel 
Sardinops 

0.03 - 15 ppm 

Anchovy = 100 ς 600 ppm 
Razor Clam = 340 ppm 
Mussels = 200 ppm 



Toxins Accumulated in the Benthos 

Domoic Acid in Sediment 

Months 

Rock Crab = 1000 ppm 
Dungeness = 270 ppm 
 
Toxin concentrations continued to increase 
ƳƻƴǘƘǎ ŀŦǘŜǊ ǘƘŜ ōƭƻƻƳ ŘƛǎǎƛǇŀǘŜŘΧΦ 



Model Predictions Track Closures 

Toxin Probability, Oct-Nov 2015 http:// www.cencoos.org/data/models/habs 

Real-Time Model Time-Averaged 


