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SUMMARY

(3 & 2 o %)

I. Title

Radiocarbon in DIC, DOC and POC in the Southern Ocean
[l. Purpose and Necessity of R&D

The Southern Ocean plays an important role in the Earth’s climate system. It is greatly
affected by the ongoing climate change. Antarctic Bottom Water(AABW), one of the dominant
driving forces of global overturning circulation, is formed in the Southern Ocean and Antarctic
Circumpolar Current(ACC) flowing clockwise around Antarctica connects three major ocean
basins. Thus, studying the Southern ocean is important in understanding global carbon cycle

and ocean circulation.

West Antarctic region is experiencing a rapid decrease of ice shelf and sea ice. The Ross Sea
is one of the regions where AABW is formed and high primary production is observed in the
large coastal polynya during the austral summer. Thus, understanding the water circulation
and carbon cycle in the Ross Sea is of global importance.

As part of a project conducted by KOPRI, we attempted to comprehensively understand the
carbon cycle of the Ross Sea and the Southern Ocean, mainly utilizing dual carbon isotopes. R
adiocarbon data from the coast of Southern Ocean are very limited, although they could
provide key pieces of information on the age and origin of dissolved carbon, distribution of

carbon, and water circulation in the Southern Ocean.
III. Contents and Extent of R&D

We analyzed carbon isotopes in the dissolved organic and inorganic carbon to investigate the
water mass and organic matter circulation in the Ross Sea continental shelf. Also, we
compiled literature data of sediment trap studies to understand the role of the Southern
Ocean in the global carbon cycle. With the help of dissolved inorganic radiocarbon tracer, we
aimed to understand the water circulation and behavior of carbon dioxide absorbed from the
atmosphere to the surface layer through photosynthesis in the Ross Sea continental shelf. We
also investigated the origin, formation and consumption of DOC in the Ross Sea shelf area to
study the role of the Southern Ocean in the global dissolved organic carbon cycle, using radio
carbon and stable carbon isotopes.



IV. R&D Results

- Particulate Organic Carbon

We compiled sediment trap data from 50 stations in the Southern ocean to investigate the
controlling mechanisms of sinking particle and POC fluxes. The POC data calibrated with
martin curve model equation allow us to conduct the intercomparison study of the trap data.
We found that POC flux is mainly related to annual sea ice extent. We are writing a

synthesis paper based on our analysis results currently.

- Dissolved Inorganic Carbon

We studied the distribution of water mass and feature of water circulation in the Little
America Basin, Ross Sea continental shelf, with carbon isotope ratios of DIC. The vertical
distribution of radiocarbon in the continental shelf area fell within the relatively narrow
range. Because of high primary productivity within the polynya in summer, higher radiocarbon
content is expected in the surface water than in the subsurface layer. Thus, vertically uniform
radiocarbon distribution implies rapid vertical mixing. Also, higher values on the shelf than off
shelf suggests limited inflow of CDW onto the shelf, as also shown by T-S distributions.

- Dissolved Organic Carbon

We aimed to study the origin, formation and consumption of DOC within the Ross Sea
continental shelf, using the carbon isotopes of DOC. We obtained radiocarbon data in DOC in
the Ross Sea for the first time. The concentration of DOC in the Ross Sea continental shelf
was not much different from the previous reported value, but the radiocarbon age was oldest
observed so far in the open ocean. Also, vertical distribution of radiocarbon content was in
contrast to what is typically observed in the open ocean. This implies sources of aged DOC in
the surface water. We are writing a paper based on our findings..



V. Application Plans of R&D Results

Sinking particle and particulate organic carbon flux data of the Southern Ocean will provide
the information on the efficiency of biological carbon pump in the Southern Ocean. Our
analysis will provide a clue to the future change of particulate carbon cycle in the Southern

Ocean.

Dissolved inorganic radiocarbon data will be used together with the physical properties
distribution to diagnose the efficiency of the carbon dioxide absorption from the atmosphere
during the polynya opening season. Additionally, dissolved organic carbon isotope tracers will
provide information on the origin of the DOC in the Southern Ocean, provide important clues
to the role of the Antarctic Ocean in the ocean's dissolved organic circulation and its old

challenges: the formation and consumption of dissolved organic carbon.
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