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Anthropogenic carbon dioxide (CO;) emissions have long been recognized as a serious and unstoppable
environmental problem. Geochemical analysis of coral skeletons along their growth direction with annual bands
enables us to read the ocean environment over the past hundred years with high temporal resolution. In this study,
we used shallow- and deep-sea coral skeletons from the Hawaiian Islands to reconstruct the evolution of the amount
of carbon dioxide dissolved into the ocean. We calibrated the carbon isotope proxy in coral skeletons by performing
direct comparisons of carbon dioxide concentrations in the ocean surface layer at the station ALOHA in Hawaii. The
amount of anthropogenic carbon dioxide absorbed into the ocean over the past 100 years was reconstructed from
carbon isotope ratios from long-lived coral skeletons drilled on Oahu. The carbon isotope ratios of coral skeletons
fluctuated under the influence of dissolved inorganic carbon concentration and carbon isotope ratios in seawater,
recording an Oceanic 13C Suess effect. In recent years, the 3C Suess effect has been decreasing, suggesting that the
CO; storage capacity of the waters surrounding Hawaii is approaching its limit and may cease to function as a CO
storage site in the future. In addition, the analysis of deep-sea corals revealed that the skeletal record was affected by
fluctuations in growth rates and geochemical indices such as trace element concentrations due to vital effects.
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