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 Ocean acidification 

 Impacts on shellfish growers

 What we are doing in response



The ocean absorbs ~25% 

of carbon dioxide emitted 

from burning fossil fuels.
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This creates an acid, 

which lowers pH and 

decreases carbonate levels 

in the ocean. 
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Wolf-Gladrow et al. (1999)

Ocean chemistry changes
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Upwelling on the U.S. West Coast
High CO2, low pH, low aragonite saturation 

brought to the surface with north winds



Vertical section off St. George, California summer 2007 

Feely et al. 2008. Science 320: 1490 - 1492



US West Coast
shellfish hatcheries
and major nurseries 

Taylor Hatcheries
and nurseries

Coast Hatchery Whiskey Creek
Hatchery

Lummi Nation Hatchery

Goose Point Hatchery



Taylor Shellfish Farms Hatchery
Dabob Bay, Washington (USA)





 First two days of life  
Pacific oyster larvae 
precipitate ~ 90 percent 
of their body weight as 
calcium carbonate shell

 Do  this with energy 
derived from the egg

 With low aragonite they 
expend too much energy 
building shell

 Not enough left to build 
their feeding mechanism

 Stressed and/or die
SEM photo:  OSU Brunner/Waldbusser

Shallow water intake

pH = 8.0

High  Aragonite

Deep water intake

pH = 7.49

Low  Aragonite



Feeding and 
motatating
appendage 
(velum) 







http://apps.seattletimes.com/reports/sea-change/2013/sep/11/pacific-ocean-perilous-turn-overview/



 Pacific Coast Shellfish Growers Association working to: 

 Resolve seed shortage for industry

 Secure funding for monitoring, research & modeling

 Sharing lessons learned between facilities

www.pcsga.org



Beer bottle Burkilator



 Industry scientists dedicated to improving hatchery 
production

 Collecting & interpreting data

 Experimenting with various water treatments 

 Expanded collaboration with University and Government 
scientists 



 Sea Grant funded research assessing early exposure to 
ocean acidification on subsequent performance and 
genetic parameters for an effective breeding program

 Oregon legislature appropriated funding to support 
efforts at the Hatfield Marine Science Center to develop 
oysters more tolerant to ocean acidification



 Taylor Shellfish doubling oyster larvae production 
capacity at existing facility in Kona 

 New Goose Point Oyster Company hatchery in Hilo





 Water treatment systems installed in Whiskey 
Creek’s Netarts Bay hatchery and Taylor Shellfish 
Dabob Bay hatchery

 Injecting sodium carbonate in response to real-time 
monitoring to increase availability of carbonate ions 
for larvae to build shell.

 Targeting  of  3.0



 Local, national and international media attention

 Documentaries

 Speaking at various forums on ocean acidification

 Participating in public policy discussions





http://www.ecy.wa.gov/water/marine/oceanacidification.html

Washington State Governor Christine Gregoire



Washington’s 
Response to 

Ocean 
Acidification



 Passed legislature June 2013

 Creates the Washington Marine Resources Advisory 
Council in Governor’s office 

 Sustainable coordinated focus to address the impacts 
of ocean acidification

 Advise and work with the UW Ocean Acidification 
Center on effects and sources of ocean acidification

 To deliver recommendations to the Governor and 
Legislature

 To seek public and private funding to assist in effort

 To do outreach and education on ocean acidification



 Created by Legislature in June 2013

 Five priority actions:
 Water quality monitoring at the six existing 

shellfish hatcheries and rearing areas
 Expanded and sustained ocean acidification 

monitoring network 
 Establish the ability to make short-term forecasts 

of corrosive conditions 
 Laboratory studies to assess the direct causes and 

effects of ocean acidification
 Investigate and develop commercial-scale water 

treatment methods or hatchery designs 





August 3, 2014

“It used to be the 
canary in the coal 
mine” Mr. Inslee 
said in a recent 

interview. “Now it’s 
the oyster in the half 

shell.  You can’t 
overstate what this 

means to 
Washington.”



Climate forum at PCSGA Annual 

Membership meeting 9/22/14



 Launched 12/9/11

 Included formation of 
OA Blue Ribbon Panel

 Julie Horowitz –
Governor Inslee 
shellfish policy advisor

 She is overseeing 
implementation of WSI 
and BRP actions

 Re-launch in the works



http://www.ecy.wa.gov/water/marine/oceanacidification.html

http://coenv.washington.edu/research/major-

initiatives/ocean-acidification/
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