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SUMMARY

I. Subject

— Characteristics of organic carbon and nitrogen cycles based on field
observations through Araon cruises

II. Objectives and Necessities

1. Objectives

- To understand of cycles of organic carbon and nitrogen in the Chukchi
Sea and Amundsen Sea, Antarctica, where Araon cruises were
conducted.

2. Necessities

- Environmental changes by global warming in the Arctic Ocean and
Amundsen Sea, Antarctica, such as the reduction of sea ice
concentration and increase in river discharge rate in the Arctic region
and the retreat of ice sheet in the western Antarctic region, have
already affected carbon and nitrogen cycles, which are essential
elements for phytoplankton growth.

- Organic carbon and nitrogen in the ocean are significant factors to
understand of changes in biogeochemical cycles by climate change
because organic carbon is an important component in terms of carbon
storage in the ocean and organic nitrogen can be taken up by
phytoplankton as a nutrient.

- While many studies have dealt with organic carbon in the Arctic Ocean,
relatively little is known about organic nitrogen. In the Amundsen Sea,
few studies have been carried out to Investigate organic carbon and
nitrogen cycles, simultaneously.

- The study on organic carbon and nitrogen is essential to understand
marine ecosystem changes in the Chukchi Sea and Amundsen Sea,
Antarctica, where are experiencing rapid environmental changes.

M. Contents and Scopes
- Investigation of organic carbon and nitrogen distributions and behaviors

in the Chukchi Sea
- Investigation of sources of organic carbon and nitrogen that enter the



Chukchi Sea
- Investigation of organic carbon and nitrogen distribution and behavior in
the Amundsen Sea, Antarctica

- Understanding of carbon cycle in the Amundsen Sea, Antarctica

IV. Results

- Most particulate organic carbon and nitrogen that enter the Arctic
Ocean were derived from biological activities.

- It was estimated that about 807100% of organic carbon in surface
water in the Chukchi Sea was derived from rivers around the Arctic
Ocean.

- The result from this study suggested that dissolved organic nitrogen in
the Chukchi Sea was taken up by phytoplankton.

- High concentrations of dissolved organic carbon were observed in
deeper layer of the Amundsen Sea polynya, suggesting that particulate

organic carbon was remineralized actively by microbial activities.

V. Application Plans

— Understanding of carbon and nitrogen cycles in global scale can be
imporoved by linking with data on organic carbon and nitrogen obtained
from other oceanic regions such as the Pacific Ocean.

- The results from this study are wvaluable for filling data gap in the
polar ocean, and useful for wvalidation of satellite data, climate change
and biogeochemical models and developing algorithm for future
prediction.
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