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Air-sea CO, Flux and Organic and Inorganic Carbon Production

in a Coral Reef Mesocosm

Abstract
The organic and inorganic carbon production of a coral reef community

and its role in air-sea CO, flux have been studied in a mesocosm, where massive

scleractinian corals such as Favites sp. and Porites sp. have been incubated for
several years. ‘

The air-sea CO, flux was measured by the chamber method. The gas
exchange coefficient derived by air-sea CO, flux using the chamber method
agreed with the wind speed.dependent gas exchange coefficient derived by Liss
and Merlivat (1986).

The organic and inorganic carbon production in addition to the carbon
cycle in the coral reef mesocosm, including the air-sea CO, flux was measured.
gross! Ragn Tatio) was 1.4-1.9

and the net primary production/net calcification ratio (P, /G,,, ratio) was over

The gross primary production/respiration ratio (P

0.6 in the mesocosm. The metabolic parameters indicated that CO, was
potentially absorbed by coral in the mesocosm during the observation periods.
The CO, budget calculated from organic and inorganic carbon production
correlated with air-sea CO, flux and indicated absorption of CO, from air to
seawater.

Carbon production was also measured at both the early and late stages of
coral bleaching in 1998. Coral bleaching greatly affected the carbon cycle in
the coral mesocosm: P, decreased to 60% of that observed before bleaching
and G, decreased to 20% of that observed before bleaching.

The rate of calcification in daytime was dependent on both the saturation
degree of calcium carbonate and the intensity of photon flux. Dissolution of
calcium carbonate may occur at night, therefore enhancing the absorption of

CO, from air to seawater.
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