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Eutrophication is one the major threats that may disturb coral reef ecosystems
worldwide. Crustose coralline algae (CCA) are reef building calcifiers whose
productivities are comparable to the corals. Coral skeletons encrusted with CCA have
been known as “live rock”. In this thesis, I describe that the live rock is capable of
removing nutrients from eutrophic seawater. NH4*, NOs" and NOz uptake activities of
the live rocks were investigated in both light and dark conditions. Time courses for the
nutrient uptake nicely followed the first order kinetics in both conditions with different
rate constants, suggesting that the nutrient uptake activities found in light and dark
conditions are governed by different mechanisms. In order to explore bioremediation
potential of the live rocks, we applied an experimental model system that consisted of
the reef-building coral Acropora digitifera and the sea cucumber Holothuria atra as a
natural nitrogen producer. H. atra increased the concentration of NH4*, NOz and NOz
in aquariums and the corals’ mortality was high as the result. The presence of the live
rocks significantly reduced the concentrations and sustained the coral photosynthetic
activities. These results suggest that the live rocks improve the water quality of
eutrophic seawater through the removal of inorganic nitrogeri compounds. I propose
that the live rocks are potential bioremediators for the coral reef environments that are
threaten by eutrophication. A novel hypothesis on the uptake mechanism for the live

rock is also presented.
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