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Abstract:

By the year 2005, the ocean had taken up ≈ 171 GtC of the total  426 GtC of human-induced CO2 emissions to the atmosphere since the onset of the industrial era. The uptake of CO2 by the ocean drives major changes in seawater chemistry known as ocean acidification. The pH of surface oceans has already dropped by 0.1 units over the anthropocene  and is projected to decrease further by 0.3 to 0.4 units up to 2100. These changes have an impact on ocean biogeochemistry, which in turn feed back to atmospheric CO2 increase. This presentation will focus on the future evolution of the carbonate cycle. Experimental evidence suggests that unmitigated ocean acidification might trigger a decrease in calcification, ultimately threatening the existence of certain groups of calcifiers and causing major changes to marine ecosystems. The response of marine biota to elevated pCO2 was studied in controlled experiments. They serve as a basis for the parameterization of calcite and aragonite production as a function of saturation, which was implemented into the biogeochemical ocean model PISCES. A sensitivity study addressing the response of pelagic calcite production to ocean acidification allowed evaluating the calcification feedback on atmospheric CO2.  Further,  we will discuss the potential contribution of aragonite production to the pelagic budget of carbonate and projected changes in both calcite and aragonite production under an IPCC ‘business-as-usual’ emission scenario.

