
Harmful Algal Blooms and 
Dungeness Crab
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Image: NOAA (July 2015)



HABs & Shellfish Closures AK to CA 
(2015) 



Upwelling Systems

• Remarkable 
productivity

• Upwelling patterns 
are changing with 
climate, and tied to: 
– Oceanographic 

metrics
• Ocean acidification
• Temperature anomalies

– Primary productivity 
• HABs 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjDv9GLla7PAhUC_mMKHZsEDW0QjRwIBw&url=http://ospreysteelheadnews.blogspot.com/2012/02/ocean-conditions-primed-for-excellent.html&psig=AFQjCNGtARGhAiLNlFJpGd3AeoHSSMXlSw&ust=1475018187095246
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjJv-uTlq7PAhUOw2MKHTEXBlcQjRwIBw&url=http://www.noaa.gov/what-is-harmful-algal-bloom&bvm=bv.133700528,d.cGc&psig=AFQjCNHZbcaRPEfoEMt2lAyk6dj0fsh6lw&ust=1475018459742500


Ocean 
Acidification

• “Changing ocean 
conditions” 

• West Coast delay 
• 30-50 years 
• Worse is coming

• Change in particular 
fisheries species, 
fishery seasonality

YouTube: Oregon 
Ocean Acidification



• Changes to oyster culture
• Ocean acidification caused 

failure of culture operations 
• Success is tenuous – future 

uncertain
• Changes to Dungeness crab?

• Molting season (temp)
• Recruitment season/rate (all)
• Distribution latitude, depth 

(temp)
• Exposure to biotoxins (all)

Connection to Climate Change

Oyster larvae
Lynn Ketchum, OSU
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Types of Marine Biotoxin Monitoring

Shellfish Tissue Biotoxin
Testing (Regulatory)

Phytoplankton Monitoring
(HAB Early Warning)

Shellfish 
Filter 

Feeders

Water
&

Cells



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
(Cytotoxin)

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

Marine Biotoxins along the West Coast



Domoic Acid in WA Razor Clams 
(2015 – 2016) 
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Domoic Acid in OR Razor Clams 
(2015 – 2016)

Closure: Aug 2014



Forecasting the Future?

El Nino helps predict HABs, fisheries closures

West Coast 
Events

(1994, 1997)
West Coast 

Event
(2006)

West Coast 
Event

(2015)

Forecasting the Future?

Public Interest, Funding
Lags Biology



PSP Toxicity associated with 
Warm Water El Nino Events
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HABs in Food 
Chain 2015
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West Coast Dungeness Crab

WA and OR – opened Jan 4th

Central CA – opened Mar 26th

N CA (except Trinidad) – opened May 13th

Trinidad, CA – opened May 26th

2015-2016: Season Delayed

Tri-State season opens Dec 1

Oregon $$: 
1/3 of commercial
Up to $50 Million



Forecasting
So, what does the future hold?

Regional monitoring, coordination and 
collaboration

Ecosystem-based management approaches 

Marine toxin levels delay razor clam digs
at Long Beach, cloud openings elsewhere

September 21, 2016

OLYMPIA – Rising marine toxin levels have prompted the Washington 
Department of Fish and Wildlife (WDFW) to delay upcoming razor clam digs at 
Long Beach and to review openings at other ocean beaches. 



Thanks to:
Raphael Kudela, UCSC

Steve Rumrill, Matt Hunter, Kelly Corbett, ODFW
Jerry Borchert, WA Dept of Health



2016 Tri-State Discussions

• Set goals for a successful, coordinated 
response:
o Maintain public confidence in high quality and safe 

product
o Utilize a transparent, and conservative approach to 

opening/delaying the season
o Follow a consistent protocol/plan, that has flexibility 

and is responsive
o When an event occurs, Tri-State coordinated public 

relations strategy



• Aligns states’ biotoxin
testing approach 

• Establishes precautionary 
approach to opening the 
season

• Allows evisceration order 
as part of toolbox, for “hot” 
periods  

• Transitioning from single-
species management to 
EBM with this fishery
• Monitoring needs to 

inform decisions  

Crab Tri-State Biotoxin Plan 


	Slide Number 1
	Slide Number 2
	Upwelling Systems
	Ocean Acidification
	Slide Number 5
	Types of Marine Biotoxin Monitoring
	Marine Biotoxins along the West Coast
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17

