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Ocean Acidification and its effect on calcification since the late 19th century revealed by
d11B of Ogasawara coral
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Ocean acidification influences on coral growth of temperate species
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Carbon dioxide concentration in the atmosphere has steadily increased since the industrial revolution due to burning of foss
fuel and will cause the global warming and ocean acidification. It will raise the ocean temperature around Japan and reduce tt
seawater pH and then it may bring serious threat to corals dwelling around Honsyu Island, Japan. Last year, our research groi
did temperature-controlled culture experiments of temperate coral species from the Pacific side of Honsyu Island of Japan und
the present level of the partial pressure of JPCQ;). But, synergetic effect of the global warming and ocean acidification on
these corals has not been tested yet in detail. In this study, we focus on the how the differerdepd®(past, present, and
future) can influence skeletal growth of temperdtzoporacoral species under the different temperature setting using a precise
control system. This system was used to generate six different pg@@ls: (i) pre-industrial, “30@atm, (ii) present-day pC§)
~400 patm, and at four near-future conditions, (i) “5@tm, (iv) “750uatm, (v) “1000uatm and (vi) “120Quatm at three
temperature conditions (17, 25, and 27 deg C). Our early results suggested a negative influence of higleeeCan skeletal
growth of temperatécroporacorals, but not so sensitive compared to tropical and subtropwalporacorals.
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Projecting impacts of rising water temperature on the distribution of seaweeds arount
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Standlng genetic variation of coral populations under changing environments
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How genetic diversities affect ecosystem functions is one of key questions to understand the maintenance of genetic diversitie
and their roles in ecosystem. To evaluate the functional genetic diversities of corals which are main composers of coral reefs
| genotyped 20 colonies (collected in front of Sesoko StationAafopora digitiferawhich is one of dominant coral species
around the Ryukyu Archipelago where is the northern peripheral area of coral reefs, and performed common garden experimel
using five clonal fragments from each colony (to reduce accidental response in each genotype) to estimate variations of grow!
and photosynthetic efficiencies among colonies, namely, genotypes. Genotyping was performed with microsatellite marker
for coral host and ITS2 direct sequencing for symbiotic algae, indicating that all host colonies were genetically distinct and
belonging to major populations around the Ryukyu Archipelago and mainly maintaining clade C symbionts which are dominant
around this region. In common garden experiment, all colonies showed different growth patterns whilst the photosynthetic
efficiencies showed similar optimal peaks among colonies. The experimental approach above suggests that there are standi
genetic variations in host itself &f. digitifera, which might guarantee the adaptive potential of coral population for future global
warming in northern peripheral reef area. These genetic variations might also contribute to the change of material cycles in futur
coral reefs.
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Carbon flows in estuarine and shallow waters: blue carbon study
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