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Aragonite Saturation State of Surface Waters 
(Orr et al 2005)

Ocean uptake of CO2 emissions 
leading to increasing pH (acidity) and 
decreasing calcium carbonate 



It is happening now and is measurable



Some 
may be 
negatively 
impacted

…but 
some 
may do 
well…



Just a few EPOCA highlights



Arctic Ocean Antarctic Ocean

(J. Orr, 2009)

Carbonate saturation at pCO2 567 ppm (ca. 2050)

saturated

sub-saturated
(corrosive)

Early OA projected in high latitudes







Svalbard 2010: CO2 enriched mesocosms
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Time scheduleMajor changes at the base of the food web

strongly stimulated at high CO2

moderately stimulated at high CO2

outcompeted at high CO2

.... with likely consequences 
for higher trophic levels

(unpublished data)



Shell corrosion in the sea butterfly (pteropod) 

sea butterflys are sensitive to ocean acidification

Lischka et al. (subm.)

Key link in food chain



• DMS is oxidised to produce aerosols that impact radiative forcing
• Arctic atmosphere particularly vulnerable to changes in aerosol forcing

Production of Dimethyl sulphide (DMS)

Kimmance et al. (unpubl.)





??





Triple trouble for the ocean




