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Report on the subtheme 2 of the 8" “Responses of Antarctic marine ecosystems to global
environmental changes with carbonate systems (RAMEEC)”

Hiroshi Sasaki', Hiroshi Hattori?, Hisayuki Yoshikawa®, Gen Hashida’, Tsuneo Odate*
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Previous studies showed that surface water pH in the Antarctic Ocean decreased gradually in the last decades, probably
due to the increase of atmospheric CO,, which is so called “ocean acidification”. The present study has focused on responses
of Antarctic marine ecosystems to global environmental changes with special reference to ocean acidification. The target sea
area was primarily 40-65°S along 110-115°E in the Indian Sector of the Southern Ocean where the atmospheric CO, is
expected to be readily absorbed into the sea. Successive oceanographic observations in 2010-2011, 2011-2012, (2012-2013),
2013-2014 and 2014-2015 have been made in early December with the icebreaker “Shirase”, from late December to early
February with “Umitaka-maru”, and in early March again with “Shirase”. Intensive studies on seawater carbonates (spatio-
temporal distributions, variabilities), phytoplankton (abundance, distribution, productivity and physiological properties),
microorganisms (compositions), and shelled pteropods (abundance, distribution, biomass and downward fluxes into meso- and
bathypelagic waters) have been carried out to know the present state of marine ecosystems associated with carbonate chemistry.
Phytoplankton and shelled pteropods collected were used for semi-natural incubation experiments in laboratories on board to
examine the responses to acidified seawater. Most of these studies were successfully carried out and provided new findings.
The outline on what we have found through these studies will be presented.
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