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NECAN’s role: 
 

• Review and assess the most recent scientific, technical and socio-economic 
information relevant to the economically important marine organisms potentially 
impacted by ocean and coastal acidification; 
 

• Communicate state of knowledge and critical knowledge gaps identified by 
stakeholders to relevant state and federal agencies; 
 

• Help to coordinate and set regional priorities for monitoring and research 
designed to further our understanding of coastal acidification;  
 

• Respond to user and stakeholder needs. 
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 16 research presentations by webinar 
 1 state of the science workshop 
 m.s. for special issue of Oceanography 

 The Northeast is unique 
 At risk shell forming species are hugely important to the region’s 

marine economy, including: lobsters, mussels, clams, oysters, scallops 
 Larvae are most vulnerable to acidification 
 Species response can vary: we know something (but not enough) about 

bivalves, and we are largely ignorant of OA impacts on lobsters 



47% 

27% land 

26% ocean 

LeQuere et al. Nature Geosciences 
2009; Global Carbon Project 2011  

10 billion tons= 
121 million 

Railroad hopper 
cars of Coal 

= ~31 million 
Railroad hopper 

cars of Coal 
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Calcium Carbonate 

The Carbonate Ion 
(CO3

2-) is needed 
for shell formation 
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    But… these reactions 
depend on initial 
chemical conditions and 
changes in: 
• Temperature 
• Salinity 
• Pressure 



Changing 
Seawater 
Chemistry 

IPCC 2014 
WG1, Chapter 3 

Doney et al. Ann. Rev. Mar. Sci. 2009 
Dore et al. PNAS 2009 

 
Slide from Scott Doney 2015 

carbonate ion 

pH 

carbon dioxide 



Other Local Sources of Coastal Acidification 

Doney et al. PNAS 2007; Doney Science 2010; Kelly et al. Science 2011 

Nutrients 

Phytoplankton 
die 

WA BRP 
From Kelly et al. 2011 

Bacteria consume oxygen, 
respire carbon dioxide 

Phytoplankton bloom 



Shallow coastal ecosystems: multiple stressors 

Pristine conditions Anthropogenically impacted 

Estuaries already experience: 
•Acidification 
•Thermally stressful conditions 
•Hypoxia 
•Suboptimal food, harmful algae 



Factors in the NECAN region affective 
sensitivity to  

• Freshwater input sources  
• Currents into the GOM supply 

poorly buffered waters 
• Its cold but… but with 

temperature fluctuations 
• Strong seasonal productivity 
• Mixed layer dynamics 
• Nutrient loading 

 



Sub-Regional Spatial Patterns 
Calcium carbonate saturation state 

Gledhill et al. 2015 



Sub-Regional Spatial Patterns 
With Seasonal Variability 



Seasonal Variability at the Isles of Shoals 

http://www.pmel.noaa.gov/co2/story/GOM 
Surface pH 



Salisbury et al. 2008 

Rivers lower available CaCO3 Estuaries also show evidence of acidification 

Waldbusser et al. in prep 

      
    

     
 

     
    

    
    
    

     

River and Estuary Contributions 



Increased Precipitation 

Slide from Barney Balch 2014 



We are dependent on our ocean resources! 



The Atlantic sea scallop supports the 
highest valued commercial fishery in 
New England > $550 million /year 
fishery (Voorhees and Pritchard, 2014).   

THE FISHERY Valuable Fisheries 



Impacts of OCA on Marine Life 

• Reduced shell & 
skeleton 
formation 
(calcification)  

• Growth 
• Habitat loss 
• Less available 

prey & smaller 
fisheries 

• Behavior 

Hard clam Bay scallops 
Low CO2 

High CO2 

Talmadge and 
Gobler PNAS 

2010 



Some win, some lose 



Want more science? 
Hot off the Press! 



Want more science? 
Hot off the Press! 

Google some semblance of the title, also at the NECAN and 
NERACOOS website, or call an author for a reprint, carrier pigeon, 
telegraph, etc…  
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Completed: 
• Maine 
• South Shore Mass 
• Rhode Island 
• North Shore Mass 
 
Planning: 
• Connecticut 
• Canada 
• New Hampshire 
• NY/NJ 

Webinars Synthesis Translation Stakeholder 
Input 

Implementation 
Plan 

Purpose: to inform and learn from fishermen, 
aquaculturists, and coastal water quality groups 
regarding Ocean and Coastal Acidification. 
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• Great potential for 

partnerships for long term 
monitoring among many 
different researching 
groups and bodies.  

 

Maine 
• Popular wording: “a lack of awareness” and “many unknowns” 
• The challenge of OCA is extremely complex – especially when 

adding storms and runoff to the conversation 
• Concern that research efforts are disjointed 
• Want practical solutions 
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South Shore Massachusetts 
• Popular wording:  “do not fully understand” 

and “lack understanding of…”  
• Multiple stressors: the link between them all 
• Want more research on acidified mud 
• Concern for lack of mitigation solutions 
• Recognize the need for, and want to be part 

of collaborative research efforts 
• Need funding 
• “The goal should be to communicate with 

the public in a way that causes or inspires 
them to change behavior and spend money 
on solutions” 
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Rhode Island 
• Need more research on the impacts of biota, 

eventual/potential ecosystem impacts, and acidified mud.  
• Questions raised about understanding coastal acidification and 

its role in the multiple stressors puzzle 
• Translation of the science (good science), through outreach and 

education efforts.  

 • Future monitoring needs 
to be done in a targeted 
manner to cover gaps, 
and existing monitoring 
should be maintained; 
“Let’s not lose what we 
have”  
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Summary so far 
• Need to translate the connections of OCA in the 

context of climate change and its role in a multiple 
stressor environment 

• Need to identify risks and make recommendations for 
each industry group 

• Need more monitoring and research 
• Need Practical Guidance for monitoring efforts 
• …which needs to be coordinated  
• Need to improve and expand monitoring so we are 

collecting high quality (long term) data 
 

 



Inventory of Monitoring for OCA 
Monitoring Program Name Organization Name State/Province Monitoring Location Notes on frequncy of monitoring  Link for more information Contact Information pH
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Shelf-wide Plankton Surveys (Eco-Mon)  NOAA NEFSC NS, NB, ME, NH, MA, RI, 
CT  

over the continental shelf from 
Cape Hatteras, NC to Cape Sable, 

NS 

Cruise runs 2-3 times per year. pCO2, pH, 
temp, sal, and chl-a are continuously 
monitored during cruises. All other 
parameters are discretely sampled.  

    Y Y Y Y Y Y Y N N N N N N N N N N N Y Y               

OOI Maintanance/Deployment Cruise  WHOI MA from WHOI out to the shelfbreak 
of the South New England Shelf 

Cruise runs twice per year. Carbonate 
parameters are measured discretely at 

varying locations along the way. 
    Y N Y Y N N N N N N N N N N N N N  N N N       

        

Martha's Vinyard Coastal Observatory WHOI MA 

near South Beach in Edgartown, 
MA - OA monitoring probes are at 

the offshore subsurface (12-m 
depth) node approx. 1.5 km south 

of Edgartown Great Pond 

Year round continual monitoring of pCO2, 
pH is discretely sampled monthly     Y Y N N N N N N N N N N N N N N N N N N       

        

Waquoit Bay System-Wide Monitoring Program WHOI MA Waquoit Bay, MA Nutrient data is sampled periodically, other 
parameters are measured every 15 mins     Y N N N Y Y spec. Y Y Y N N N N N N N N N Y Y Y   

        

Buzzards Bay Water Quality Monitoring Program Buzzards Bay Coalition MA Buzzards Bay Temp, sal, DO measured weekly, nutrient 
sampling 4 times per summer     N N N N Y Y N N N Y N Y N N N Y N N N Y Y N Y Y Y 

    

Bathing Beach Water Quality Monitoring 
Program 

MA Dept of Health and 
Environment MA 15 Cape-wide beaches weekly sampling http://www.barnstablecountyhealth.or

g/bathing-beach-water-quality   N N N N N N N N N N N N N N N N N N N N N N N N N Y 

  

National Coastal Assessment multiple federal 
agencies U.S. multiple locations 

assessment occurs about every 5 years, 
using many data sources collected at 

varying frequencies 

http://water.epa.gov/type/oceb/assess
monitor/ncca.cfm   Y N N N Y Y spec. Y Y Y N N N N N N N N N Y Y N N N N N 

  

Environmental Monitoring Program MWRA MA 50 locations around the coast and 
islands monthly sampling http://www.mwra.state.ma.us/harbor/

html/bh_wq.htm   Y N N N Y Y spec. N N N N Y N Y N N N N N Y Y N N Y N Y 

  

Cape Cod Bay Monitoring Program Center for Coastal 
Studies MA Over 40 stations located along the 

shoreline bi-weekly sampling April-October http://coastalstudies.org/programs/ca
pe-cod-bay-monitoring-program/   N N N N Y Y Y N N N N N N N N N N N N Y Y N N N N N 

  

Environmental Monitors on Lobster Traps NOAA NEFSC 
Gulf of Maine and 

Southern New England 
Shelf 

almost 100 stations throughout 
study area continuous monitoring http://www.emolt.org/   N N N N Y Y N N N N N N N N N N N N N N N N N N N N 

  

Plum Island Ecosystems Long Term Ecological 
Research  

The Long Term 
Ecological Research 

Network 
MA Plum Island   

http://pie-
lter.ecosystems.mbl.edu/content/analy

tical-methods 
  N N Y Y N N spec. Y Y Y N Y N N N Y N N N Y Y N N Y Y N Y 

Bay Watchers 
Waquoit Bay National 

Estuarine Research 
Reserve 

MA Waquoit Bay (9 sites)   http://www.waquoitbayreserve.org/ge
t-involved/volunteer-opportunities/   N N N N Y Y spec. Y N Y N N Y N N N N N N Y N N N N N N Y 

Water Quality in Buzzards Bay Coastal America 
Foundation MA Buzzards Bay (5 sites with 

dataloggers)   http://www.coastalamericafoundation.
org/waterqualitydata.html   N N N N Y Y N N N N N N N N N N N N N N Y N N N N N N 

Salem Sound Water Quality Monitoring Project Salem Sound 
Coastwatch MA Salem Sound (6 sites) monthly sampling   

Barbara Warren, 
barbara.warren@salemsound.o

rg 
Y N N N Y Y N N N N N N N N N N N N N N Y N N N N N N 

http://www.barnstablecountyhealth.org/bathing-beach-water-quality
http://www.barnstablecountyhealth.org/bathing-beach-water-quality
http://water.epa.gov/type/oceb/assessmonitor/ncca.cfm
http://water.epa.gov/type/oceb/assessmonitor/ncca.cfm
http://coastalstudies.org/programs/cape-cod-bay-monitoring-program/
http://coastalstudies.org/programs/cape-cod-bay-monitoring-program/
http://www.emolt.org/
http://www.waquoitbayreserve.org/get-involved/volunteer-opportunities/
http://www.waquoitbayreserve.org/get-involved/volunteer-opportunities/
http://www.coastalamericafoundation.org/waterqualitydata.html
http://www.coastalamericafoundation.org/waterqualitydata.html


At least 2: 
– pH 
– pCO2 
– DIC 
– TA 

Gledhill et al 2015, in press 



Observations in the Northeast 
 



Shore Stations 
Mook Sea Farm & Casco Bay 

The JBB 
(Joe’s Black Box) 

 
Measures: 
Temperature 
Salinity 
Dissolved O2 
pCO2 
 
Calculates: 
pH 
Omegaa&c 
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Where can I go for more info? 
www.neracoos.org/necan 

  

Coming summer 2015: 
Resource portal 



Yes, NE-CAN! 

NECAN will:  
• provide guidance and direction on research 

and observations 
• generate information products 
• organize workshops and outreach activities 
• provide resources for stakeholders 

NECAN is not:  
• An agency or institution that undertakes 

monitoring or research (although its 
members do) 

• A source of research funding (although it 
helps to prioritize regional research) 

 

SUCCESS!  
• 388 members 
• 41-61% open rate on monthly updates 
• 16 science based webinars 
• 3 stakeholder workshops 
• Over 850 Youtube views 
• Over 4,000 Pageviews 
• A  model for other regions – SOCAN 
• Legislation and action – ME Commission, 

other states following 

Thank you! 
www.neracoos.org/necan 

cassie@neracoos.org 
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