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Outline 
ÅIntroduction to ocean acidification (OA) 
ÅWhy coastal oceans are especially vulnerable 
ÅPresent and future OA Impacts 



Station Aloha 

Mauna Loa 

Doney, Science 2010 
Dore et al., PNAS 2009 

Carbon Changes at the Hawaii Ocean Time-series (HOT) site 

Surface water pCO2 is 
increasing at about the same 
rate as atmosphere 

We see a commensurate 
decrease in pH with the rise in 
surface water pCO2 



Fate of Anthropogenic CO2 Emissions 

4.1 ± 0.1 Pg C y-1 

Atmosphere 

47% 

2.6 Pg C  y-1 

Land 

27% 

2.3 ± 0.4 Pg C y-1 

Oceans 

26% 

Canadell et al. PNAS 2007; LeQuere et al. Nature Geosciences 2009  

1.1 ±  0.7 Pg C y-1 

7.5 ± 0.5 Pg C y-1 



Rates of increase are important 
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Hoegh-Guldberg et al. 2007, Science 
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Wolf-Gladrow et al. (1999) 

Ocean Acidification 
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Saturation State 

Ca2+ CO3
2-[        ][       ]

phase   =W
K*

sp,phase

Saturation State

Ca2+ CaCO3+ CO3
2-

calcium carbonate calcium
carbonate

W >1  CaCO3 precipitates

W =1  equilibrium

W <1  CaCO3 dissolves

Common carbonate minerals:  
aragonite (more soluble) and calcite (less soluble) 

Ca2+ CaCO3+ CO3
2-

calcium carbonate calcium
carbonate

W >1  CaCO3 precipitates

W =1  equilibrium

W <1  CaCO3 dissolves



Field Observations 

Å~72,000 sample locations 
Åcollected in 1990s 
ÅDIC ± 2 µmol kg-1 
ÅTA ± 4 µmol kg-1 

WOCE/JGOFS/OACES 
Global CO2 Survey 



Monitoring Ocean Chemistry 


