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Elucidation of the role of siliceous shell plankton on the silicon cycle in the
north and south polar regions
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In order to predict the future environmental changes on the marine ecosystem
and the silicon cycle in the north and south polar regions, we investigated on the development of:
(1) a method for quantifying the amount of silica transport due to radiolarians; and (2) a method
for measuring the stable isotope ratio of silicon in radiolarian skeletons. We calculated the
volumes of the radiolarian skeletons, which could not be accurately reproduced with a simple
geometric model, by constructing a 3D model of the radiolarian skeleton using microfocus X-ray CT
(MXCT); the amount of silica transport due to radiolarians in the seasonal sea ice area was
estimated by employing the volumes of radiolarian skeletons. It is also suggested that the stable
isotope ratio of silicon from one radiolarian skeleton can be measured with high analytical accuracy
by the method using a secondary ion mass spectrometer (SHRIMP-1le/ANC).
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