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Atmospheric carbon dioxide is predicted to be double of pre-industrial
period in 2100. Such an increase reduces surface ocean pH and carbonate ion in seawater. We
evaluated effects of seawater pH and carbonate on coral calcification. From the coral culture data
obtained from the field and laboratory, the calcification is possibly controlled by an reaction law,

R=k( Q-1), where R is the rate, k is the rate constant, and Q is the seawater saturation state
with respect to aragonite. If atmospheric carbon dioxide increases from ~280 ppm in 1800 to ~400 ppm

in 2017 and to ~560 ppm in 2100, seawater Q 1is predicted to decrease from 4.5 to 3.8 and 3.0,
respectively. Using the above model equation, the coral calcification rate is predicted to decline
80% and 57% by 2017 and 2100, respectively. In conclusion, coral calcification is closely coupled to
seawater carbon dioxide and Q, and declined coral calcification is predicted near future when
atmospheric carbon dioxide further increases.
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CaCo, + SO,> = CaS0, + CO>

K = [CaS0,][C0,]/[Caco,][S0.>]
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