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The changes in the ocean acidification

and particle fluxes in the Amundsen Sea
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SUMMARY

1. Title

The changes in the ocean acidification and particle fluxes due to the ice
shelf decline

II. Objectives and Necessities of the Study

1. Objectives of the study

Finding out the changes in the ocean acidification and particle fluxes due

to the ice shelf decline
2. Necessities of the study

As sea ice and ice shelves are rapidly decreasing in the Amundsen Sea, it is
important to increase understanding of carbon cycle and ocean acidification
to understand how the Amundsen Sea will react to the sea ice and ice shelf

decline
II. Contents of the Study

O Identifying the status of ocean acidification in the past of the Amundsen
Sea

O Securing seawater and sediment trap samples

O Identifying the change in the ocean acidification and carbon cycle in the
Amundsen Sea a

IV. Results of the Study

1. Temporal and spatial variations of particle fluxes in the Amundsen Sea

This study examines the sinking particle flux and composition of

samples collected at three sites in the western Amundsen Sea,



Antarctica: a perennial sea-ice-covered area, the central region of
the Amundsen Sea polynya, and close to the Dotson Ice Shelf
within the polynya. The majority of annual POC (particulate
organic carbon) flux in the Amundsen Sea occurs during the
austral summer, with much smaller POC fluxes during other
seasons. In the perennial ice-covered area, sea ice diatoms were
the dominant source of sinking particles. In this region, the
summertime POC flux is similar to that in the central polynya.
However, the POC flux exhibited large interannual variability, with
the reduction in sea ice cover and sufficient insolation being
critical to enhanced sinking POC flux. Within the Amundsen Sea
polynya, the sinking POC flux was higher in the central region
than near the Dotson Ice Shelf, consistent with spatial variability
in primary production. The site near the Dotson Ice Shelf had the
lowest contribution of diatoms to sinking particles and the

smallest POC flux among the three sites.

2. Ocean acidification in the Amundsen Sea

Aragonite supersaturation was observed at the surface waters of the
Amundsen Sea. Aragonite saturation state was relatively low at the sea
ice and ice cliff areas and high at the polynya area. The relatively high
aragonite saturation state at the polynya are was due to the high
primary productivity, which reduced the DIC concentration by
photosynthesis, thereby increasing the pH. Aragonite saturation state
was the highest in the surface layer and decreased with depth and
reached the aragonite undersaturation at depths below 700m. Therefore,
the aragonite undersaturation depth was 700 m in the Amundsen Sea.
In the next 50 years, the aragonite undersaturation will be predicted at
the surface waters of sea ice and ice cliff areas and at depths below 50
m at the polynta area. Ocean acidification will be highly serious in the

waters below 50 meters in the Amundsen Sea.



V. Applicaion plans of the results of the study

O Applying the ocean-atmosphere-seaice-ecosystem combined earth system
model as the base data for the verification of the results and
performance improvement

O The prediction of the future ocean acidification in the Antarctic Ocean is
used to determine policies to minimize damage to marine life resources.

O Evaluating the "biological pump" efficiency in the Antarctic Ocean and use
it to predict future climate change

O Utilizing it to predict changes in the marine ecosystem in the Antarctic

Ocean due to the global warming
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