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It is revealed recently that hermatypic corals can survive abundantly in mesophotic zone (i.e. a
depth layer between 30 m and 150 m) of reef slopes. Because oceanographic conditions in the
mesophotic zone is milder than in typical reefs of shallower depths, mesophotic habitats are now
expected to provide a refuge for reef corals from elevated temperatures. However, information about
the nature of mesophotic coral ecosystems (MCE) is still very limited, especially in the fields of
biogeochemistry and bioenergetics. In this study, we conducted a case study of MCE in reef slopes
around Iriomote and Dongsha (Taiwan) Islands with special attention to physical oceanographic,
biogeochemical, and trophic ecological aspects. We also developed a custom drop camera system to
investigate abundance and species composition along transects across MCEs. Obtained results showed
that ecology of mesophotic corals is significantly different from that of shallow-water corals.
Isotopic signatures of corals and symbiotic algae suggested that corals in MCE depend for energy
source partially on allochthonous organic carbon such as old terrestrial detritus, while symbiotic
algae acquire energy mainly by photosynthesis. On the other hand, physical oceanographic data showed
that deep ocean water is intermittently supplied to the MCE by tide-driven internal waves especially
in summer, putatively providing dissolved inorganic nutrients for mesophotic corals. It is somewhat
surprising that the MCE seems to depend on al lochthonous resources provided by distant systems such
as land and deep ocean, but this finding has potentially important implication on conservation and
sustainability of MCE as a coral refuge in changing environment




