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Ocean Acidification Susceptibility along the US East Coast 

Fig. 1. (Left) Gulf of Mexico and East Coast Carbon (GOMECC) Study 

(July – Aug, 2007); (Right) Comparisons of transect means for shelf 

samples. Vertical bars, one standard deviation (Wang et al. 2013). 

Regional differences in carbonate chemistry 

 Mean buffer capacity (TA:DIC) high in the south; decreases north of 

Georgia;  

 Shelf mean pHT (pH in total scale), fCO2 and aragonite saturation state 

(ΩA) followed the TA:DIC ratio 

 The US Northeastern coastal waters, especially the Gulf of Maine 

(GoME), may be more susceptible to acidification pressures 

Carbonate Chemistry in the Gulf of Maine 

Q2: Is the deep water of the GoME already corrosive to 

aragonite (ΩA< 1) on a seasonal basis? 

Q1: Where can we find the lowest 

pH and lowest aragonite 

saturation state (ΩA) in the Gulf of 

Maine? 

Fig. 3. Cross-section pHT and 

aragonite saturation state (ΩA) 

distributions along the GoME 

transect during the GOMECC 

Study. 
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Fig. 4. Vertical distributions of pH 

and ΩA at two deep stations of the 

Wilkinson Basin in the Gulf of 

Maine. Data were collected in May 

2013, at the end of spring 

phytoplankton bloom. 

 The lowest pH and ΩA depths 

coincided with a beam 

transmission minimum  

remineralization within the 

bottom nepheloid layer (BNL). 

 Subsurface pH and and ΩA 

maxima correspond to 

chlorophyll maxima and 

transmission minima  max. 

primary production 

Potential Drivers and Impacts 

 The lowest pH and ΩA 

occurred at ~250m, near the 

bottom; ΩA ~ 1.00 at Stn 1; 

ΩA ~0.98 at Stn 2 

Stn 3 

Stn 2 

Stn 1 

 Effective delivery of planktonic-derived POC to underlying BNLs is 

reflected by seasonal peaks in POC fluxes above (95m) and within the 

BNLs (180m).  

 Potential dissolution loss of sinking CaCO3 (abundant aragonite 

pteropod shell) between sub-euphotic (95m) depths and the BNL (180m) 

 potential aragonite undersaturation (spring, fall, winter). 

Hypothesis 1: Low pH and aragonite undersaturation in the BNL of deep 

basins of the GoME are related to their semi-enclosed nature and long 

residence time, where local surface primary production is remineralized at 

depth and CO2 is accumulated quickly there. 

Other potential drivers: Rising of atmospheric CO2; Eutrophication; 

Variability in adjacent slope water and the Labrador Coastal Current 

inflows 

Q4: What are effects of low pH and aragonite saturation on 

OA-sensitive species, such as pteropods, in the GoME? 

Ambient (~380 ppm)
High (~1000 ppm)

Ambient (~380 ppm)
High (~800 ppm)

Gulf of Maine 
Nov. 2011 ~ 48 h

NW Atlantic
Aug. 2011 ~ 12 h

Fig. 7. Studies of the metabolic rate of 

Limacina retroversa under conditions of high 

CO2 show that there is a significant 

metabolic suppression in smaller individuals 

exposed to 1000 ppm pCO2 

 Calcifiers, like thecosome pteropods and bivalves, may experience 

particularly high stress due to high CO2 and low pH in the Gulf of 

Maine. 
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Fig. 2. Sampling stations in the GoME. 

Yellow squares were sampling stations 

from this study. Pink circles are 

GOMECC stations (Aug. 2007). 

Carbonate Chemistry in the Gulf of Maine 

 The bottom water in the deep basin of the Gulf of Maine: lowest pH 

and lowest ΩA 

Fig. 5. CTD profiles at the Station 2 in 

the Wilkinson Basin (WB) of the GoME 

Potential Drivers and Impacts 

Fig. 6 Trap 

measurements of 

POC flux and 

%CaCO3 at the 

depths of 95m and 

180m at Stn 3 (Fig. 

2) in the Wilkinson 

Basin between 

2008 and 2010. 

The BNL is ~180 

m at Stn3. 

Q3: What are the drivers of low pH and aragonite 

undersaturation at the depths in the GoME? 

Stn 3 

Potential Biological Effects 

Future Research 

A comprehensive characterization of seasonal and inter-annual 

variability in the carbonate chemistry and particle biogeochemistry of 

the US NE waters, including the GoME, and associated impacts on 

pelagic and benthic calcifying organisms are warranted:  

 What are the main drivers of coastal ocean acidification 

(carbonate chemistry)? What is the long-term trend? 

 What are the biogeochemical consequences of low pH and CaCO3 

saturation? 

 What are the biological effects of coastal ocean acidification, 

particularly to large populations of shell-building organisms? 

 What are the social and economical consequences?  

Limacina retroversa  

Stn 2 


