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The Sea of Japan and Its Unique Chemistry Revealed by
Time-Series Observations over the Last 30 Years
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The Sea of Japan, a semi-closed marginal sea in the northwestern
corner of the Pacific Ocean, is known as “a miniature ocean” due to
its unique geographical and oceanographical characteristics. This
paper summarizes water column studies in the Sea of Japan over the
last 30 years (between 1977 and 2010) using research vessels Hakuho
Maru and Tansei Maru, in order to better understand the Sea of
Japan in its water mass structure, abyssal circulation pattern and their
temporal changes from geochemical points of view. Chemical tracers
included are: dissolved O2DQGLWVį18O, 3H, 14C, 3He/4He ratio, 222Rn,
CH4 DQG LWV į13C, and man-made perfluoroalkyl substances such as
PFOS (perfluorooctanesulfonate) and PFOA (perfluorooctanoate). A
highlight is that the bottom water (depth > 2,000 m) of the Sea of Japan
has gradually lost dissolved O2 by as much as 8-10% per 30 years,
suggesting a reduction of the abyssal circulation in scale, to interfere
with the O2 supply from the surface to the bottom water, probably
associated with the recent global climatic change.
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Image courtesy of the ANU and Digitalcore. Color legend: Kaolinite, brown; Quartz, pink; Feldspar, blues; Other Clays, greens; Rutile, red; Purple, apatite; Porosity, white.

Quantify the Micro-Textures of Kaolinite
Some sedimentary rocks are ideal for storing hydrocarbons, which under favorable geological
conditions, can make them reservoirs for subsurface oil & gas accumulations. This siltstone
contains kaolinite in many different forms including: pore-ﬁlling and pore-bridging structures,
and as a replacement of detrital feldspar grains. Such knowledge is valuable when accessing
a rock’s suitability for hydrocarbon production.
Learn more about this image: FEI.com/elements
Explore. Discover. Resolve.

