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Combined effects of high seawater temperature and anthropogenic chemicals on
coral bleaching using advanced molecular biological analysis
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The genus Acropora comprises one of the major groups of hermatypic corals
along the southern coast of Japan. Irgarol was originally formulated as an herbicide and is now also
used in antifouling paints for ship hulls. Toxicity experiments were conducted to evaluate the
effects of Irgarol 1051 and high seawater temperatures on Acropora spp. Acropora tenuis, a
representative species in southern Japan, was bleached at 32 ° C, but not at 30 ° C. The combined
effects of high sea water temperature (32 ° C) and herbicides were confirmed on the photosynthetic
efficiency of zooxanthellae, symbiotic algae within the coral, and on the expression of various
genes, including those encoding heat shock protein, of both corals and symbiotic algae. Th results
suggest that both corals and symbiotic zooxanthellae are susceptible to the effects of Irgarol at a
seawater temperature of 32 ° C.
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