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The emerging threat of climate change 

Preliminary results of the National Marine Fisheries Service Fish Stock Climate Vulnerability Assessment for the 

Northeastern US (From Griffis 2015). Numbers indicated in each cell refer to number of species.  



Multiple climate stressors 

• Sea level rise 

• Increasing frequency and intensity of precipitation 

• Stormwater runoff, storm surge, and wind 

• Increasing air and water temperatures 

• Seasonal increases 

• More extreme heat days 

• Changing water chemistry 

• Ocean acidification 

 





Working Group on Climate Change 

Impacts on Shellfishing in Wellfleet Harbor  

• Purpose to identify:  
• Threats to shellfishing in Wellfleet Harbor from climate change. 

• The role of shellfish in mitigating impacts from climate change and 
other environmental hazards in Wellfleet Harbor. 

• Strategies to increase the resilience of Wellfleet and its shellfishery in 
a time of climate change.  

 

 

 

 



Working Group on Climate Change 

Impacts on Shellfishing in Wellfleet Harbor  

• A community-based group with broad representation from 
the shellfish industry and the Town (10) 
• Shellfish Advisory Board 

• Wastewater Planning Committee 

• Conservation Commission 

• Board of Health 

• Wellfleet Bay Audubon Sanctuary 

• MA Aquaculture Association 

• Oyster growers 

• Quahog growers 

 

• Additional support from shellfish researchers, 
coastal/marine scientists 

 

 



• A structured discussion and learning process 
• Summer 2013 - 2015, 6 meetings  

• Vulnerability, Consequences, and Adaptation Planning Scenarios 
Process (VCAPS) 

• Implemented in 14 coastal communities in Alabama, Maine, 
Massachusetts, North Carolina, and South Carolina  

• www.vcapsforplanning.org 

• Iteration between state of science presentations and discussion 

• Elaborate scenarios linking local climate stressors, consequences, 
vulnerabilities, and mitigation adaptation strategies 

• Impacts of sea level rise and storm surge 

• Warming temperatures (vibrio) 

 

 

http://www.vcapsforplanning.org


Potential impacts from sea level rise 

• Change the proportion of inter-tidal 
and sub-tidal habitat areas.  

• Alter species’ location and 
composition, including predators of 
shellfish. 

• Degrade water quality in Wellfleet 
Harbor. 

• Change how shellfish can be grown 
and harvested. 

• Disrupt access to grants and lead to 
inadequacy of infrastructure.  

• Lead to resource use conflicts.  



Potential impacts from from changes in 

precipitation patterns 

• Increase diseases and pathogens.   

• Degrade water quality in Wellfleet Harbor.  

• Disrupt access to grants from coastal erosion. 

• Decrease economic revenue due to increased pathogens, 

shellfish diseases, predation, and harmful algal blooms. 

• Alter sediment transport, which can impact the health of 

shellfish and suitability of grants. 

 



Potential impacts from warming air and 

water temperatures 
• Selectively benefit predator species.   

• Increase shellfish mortality due to diseases,  

        predators, and pathogens. 

• Increase exposure risks to those who  

       work the shellfish beds.  

• Decrease revenue due to  

       increased pathogens, shellfish diseases,  

       and harmful algal blooms. 

• Decrease revenue due to reduced reproductive rates. 

• Decrease revenue due to incidents of human pathogens (e.g., Vibrio 
parahaemolyticus) or to the imposition of new rules to reduce risks of 
outbreaks.  

• Summer closures 



Potential impacts from ocean acidification  

• Decrease growth rates and survival 
rates of shellfish. 

• Decrease economic value of shellfish 
and decrease revenue of shellfisherers. 

• Change how shellfish can be grown and 
harvested. 

 



Non-climate stressors interact with climate 

change impacts 

• Shoreline development, 
armoring, and erosion 

• Nutrient loading 

• Lack of genetic diversity 
of seed 

• More intense farming 

• Harbor user conflicts 

 

 



Mitigation and adaptation strategies 

• Many potential 
management actions 
identified. 

 

• Prioritization, design, 
implementation will 
involve multiple actors 
at different scales of 
governance. 

 

 

 



Potential strategies to address impacts of 

climate change on shellfish 
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• A matrix to organize information about  
• impacts of climate change on shellfish and shellfishers 
• actions by the Town of Wellfleet Boards and Committees, state agencies, and 

federal agencies  
• Clarify limits of power, conflicts, gaps 
• Identify co-benefits 
• Actions are not prioritized or ranked.  
• Actions are presented to further discussion within the Town about how to 

respond to climate change. 
 





 Resources for future planning 

• Reports 

• Potential Impacts of Climate Change and Variability on Shellfish 
Resources 

• Potential Impacts to Health of Harbor, Shellfish Resources, and 
Commercial Shellfishing in Wellfleet Harbor From Sea Level Rise 

• Adaptation Strategies to Address the Potential Impacts of Climate 
Change and Variability on Shellfish Resources in Wellfleet Harbor  

• Reports available at (for the moment…) 

• http://www.seri-us.org/content/fisheries-and-climate-Wellfleet 

 

• A new website 
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Climate change in Massachusetts 

(MA Climate Change Adaptation Report 2011) 


