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Studies on stress tolerance, zooxanthella genotypic composition, and flexibility of
symbiosis in corals and a sponge
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Large-scale coral bleaching and subsequent coral mortality has been recorded during the recent
20 years and its frequency appears to increase in the last decade. The large-scale coral bleaching
is generally ascribed to elevated sea surface temperature. This doctoral thesis studied the
mechanism of stress susceptibility of corals from different points of view such as the
mechanism of coral bleaching (Chapter 1), the mechanism of the inter-specific variation of
stress susceptibility (Chapter 2, Chapter 4) and the mechanism of the intra-specific variation
of stress susceptibility (Chapter 3). In chapter 1, the mechanism of symbiotic zooxanthella
expulsion by corals under high temperature was studied. This study revealed that high
temperature treatment in darkness decreased the threshold of photoinhibition and promotes
production of reactive oxygen species under normal light condition and supported the
hypothesis that zooxanthellae are expelled by coral hosts as a protective mechanism against
oxidative stress. Chapter 2 investigated seasonal fluctuations of photosynthetic capacity, algal
density and genotypic clade composition of zooxanthellae in two sympatric scleractinian corals
over one year at Bise, Okinawa Island. This study revealed that the congeneric, sympatric corals
show different flexibilities with zooxanthella genotypes and temperature tolerance.
Furthermore, this is the first report that suggested the co-existence of low and high temperature
stresses at the high-latitude reef. Chapter 3 examined the stress susceptibility of primaly polyps
of one coral species infected with zooxanthellae of different genotypes. Polyps harboring
different zooxanthella genotypes showed different stress susceptibility to high temperature
stress. Polyps harboring heterologous zooxanthellae had higher growth rate, algal density and
stress tolerance’ than those associated with homologous ones. However, corals harboring
heterologous zooxanthellae were reported to be rare in the field. This, together with the
observation that most corals harbor species-specific zooxanthellae in climax coral communities,
suggests that high growth rate of certain zooxanthella genotypes may present a risk for
parasitism for corals which need to maintain a steady level of algal dénsity. Chapter 4 examined
the comparison of stress tolerance between a symbiotic bioeroding sponge and a reef-building
coral. Results of this experiment suggest that, under climate change, bioceroding sponges might

have a better survival potential than corals.
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