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Clarifying the dynamics of gas elements 
involved in global warming derived from 
biological productivity

The partial pressure of carbon dioxide in seawater 
has been shown to be extremely low at the edge of 
the sea ice where phytoplankton thrives. It has also 
been revealed that grazing by zooplankton is involved 
in the production of dimethyl sulfide derived from 
phytoplankton, and that this differs according to the 
species of zooplankton.

Promoting Japan-Australian cooperation in research on Southern Ocean marine ecosystems
In a joint statement, the Prime Ministers of Japan and Australia called for cooperation in Antarctic research. Japan and Australia both use 

the Indian Ocean zone of the Southern Ocean as their principal observation area, and are now promoting joint observation via the Japan-
Australia Cooperation in Science and Technology Joint Committee and Japan-Australia Joint Workshops on Antarctic Science.

In the 43rd Japanese Antarctic Research Expedition, an ocean 
research vessel was chartered from New Zealand, and time-
series joint observation was carried out together with the 
Australian Aurora Australis, Hakuho Maru and Shirase.

In a cultivation experiment using Antarctic krill and salps, krill 
was found to be more effective in producing phytoplankton-
derived dimethyl sulfi de.

A multi-ship system for time-series observation in the Southern Ocean

Southern Ocean

The Southern Ocean is said to play a signifi cant role in climate change, yet observation activities there are inadequate. 
In particular, there is an extreme lack of observation in the Indian Ocean sector of East Antarctica. This research 
is contributing to the improved precision of climate change forecasts, by gathering data on sea areas where such 
observation is not often undertaken. Also, by carrying out frequent observations, chances for graduate students and other 
young researchers to take part in research missions are increasing, and this is serving to nurture younger members.

Clarifying time-series changes in marine 
ecosystems in summer, when biological 
productivity rises

In summer, phytoplankton multiplies in the Southern 
Ocean, and the food chain of the ecosystem enters a 
thriving phase. NIPR has chartered a foreign research 
vessel and conducted joint observation with Japanese 
and foreign ocean research vessels, for the first time 
in the history of the Japanese Antarctic Research 
Expediton. The results have proved that retreat of sea 
ice and biological productivity are closely related.


