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Biotoxin	
  Type: Paralytic	
  
Shellfish	
  
Poisoning	
  (PSP)

Amnesic	
  
Shellfish	
  
Poisoning	
  (ASP)

Diarrhetic
Shellfish	
  
Poisoning	
  (DSP)

Microscopic	
  
Phytoplankton:

Caused by: Dinoflagellate
Alexandrium	
  
catenella

Diatom
Pseudo-­‐nitzschia
spp.

Dinoflagellate
Dinophysis	
  spp.	
  

Toxin	
  Produced: Saxitoxin	
  
(Neurotoxin)

Domoic Acid
(Neurotoxin)

Okadaic	
  Acid

Started Monitoring
Samples/year:

1957
~3200 tests/year

1991
~1500 tests/year

2012
~2500 tests/year

Action	
  Level: ≥80	
  µg/100g	
  tissue ≥20	
  ppm	
  in	
  tissue ≥16	
  µg/100g	
  tissue2



Biotoxin Program
Monitoring Sites

~111 sites in Washington
42 sampled year round
69 sampled seasonally

Coordinated effort 
among DOH staff, DFW, 
DNR, local health, tribes, 
industry and citizen 
volunteers



Ü Ü Ü

Biotoxin Early Warning System

Biotoxin 
Testing

Phytoplankton 
Monitoring

Weather and 
Climate Data



• More  factors,  more  stress,  less  
resilience
• Temperature  extremes  
• Storm  events
• Ocean  acidification
• Upwelling  changes  (season,  
persistence)

• “Changing  ocean  conditions”  
• Change  in  our  reliance  on  
fisheries  species  and  
seasonality…

Oyster	
  larvae
Lynn	
  Ketchum,	
  OSU

Connection to Climate Data
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Using Weather and Climate Data

Current 
Weather 
Conditions

Long term 
Climate 
Trends

Working with 
Partners

Helps predict 
where and 
when harmful 
algal blooms 
may occur or 
where they 
will travel 
once present.

Helps our 
program 
explain 
current events 
and prepare 
for the future.

Research partners 
help develop 
resources 
which aid in 
the forecasting 
of current and 
future biotoxin 
trends.
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Using Current 
Weather Conditions

Tracking a PSP Bloom 
in Hood Canal with 
current wind data. 
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Using Long Term Climate Trends

Stephanie	
  K.	
  Moore	
  (2009)	
  Harmful	
  Algae



Using Long Term Climate Trends
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First PSP Closure of the Year in Puget Sound



Working With Partners, Part 1

Upwelling

REGIONAL CLIMATE

Riverflow

GLOBAL
CLIMATE

Puget Sound 
oceanography & 

Alexandrium

Direct 
atmospheric 

warming

OCEAN
WATERSHED

Compare the influences of the OCEAN, WATERSHED, and 
ATMOSPHERE on Puget Sound oceanography & 

Alexandrium now and in the future

Development of a Decision Support Tool for HAB Risk 
Prediction in Puget Sound in a Changing Climate



Project Outcomes
£Better understanding of possible climate 

impacts related to PST occurrences and 
distribution regionally

£Decision Support
o Stakeholder planning
oAllocation of resources
o PST Risk Index



Working With Partners, Part 2
An early warning system for Pseudo-nitzschia HABs on 

Pacific Northwest outer-coast beaches

Current beach monitoring allows managers to 
detect when a toxin bloom has already arrived.

Project Goal is to develop a model- and 
monitoring-based forecast system for toxin 
blooms along the Washington and northern 
Oregon coasts that will supplement current 
beach sampling. 



Toxic cell abundance

Surface currents SurfacDrifters

Winds
Columbia River model

Weather

CUI

River discharge
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In Conclusion

Working Well Challenges Takeaways
Partnerships 

provide 
valuable 
research and 
resources 
used by the 
biotoxin 
program that 
help explain 
current 
biotoxin 
events and 
prepare for 
future events.

Program 
capacity to 
look at 
weather and 
climate data is 
limited.

There is still a lot 
to learn about 
factors that 
can impact 
biotoxin 
events.

Weather and 
climate data is 
an important 
early warning 
tool for the 
biotoxin 
program.
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