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Mineral distribution in both chimney and organisms living in a deep
sea on hydrothermal vents at Myojin Knoll Caldera
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To investigate the correlation between energy sources and ultrastructures of both microorganisms and invertebratesdiving aroun
hydrothermal vents in a deep sea, electron dense granules in cells and tiny pieces of chimney were observed by an electron
microscope and the distribution of their elements was analyzed by electron probe X-ray microanalysis and electron spectroscopic
imaging.

Elements in organisms such as magnesium (Mg), aluminum (Al), silicon (Si), arsenic (As), sulfur (S), calcium (Ca), titan (Ti),
iron (Fe), nickel (Ni), cobalt (Co), copper (Cu), zinc (Zn), osmium (Os) and selenium (Se) were analyzed in the electron dense
granules which size ranged between 10 nm and 200 nm and spherical shapes were varied between sand-shaped precipitates anc
cored vesicles. These granules were found in cytoplasm and surface coat of gliding threaded bacteria, epitheNamasuafa
sp., cytoplasm of respiratory cells in gillsRdlycheataand blood plasma of a Bythograthid Crab. Outer shell of the cored vesicles
in Polycheata contained exclusively Zn, while the core contained S, Co, and As. Chimney contained minerals such as Mg, Al, Si,
S, Ca, Fe, Cu, Zn, As, strontium (Sr), yttrium (Y), zirconium (Zr), barium (Ba), and vanadium (V). Organisms accumulated a lot
of Al, Si, As, Ca, Fe, Cu, and Zn and selectively additional minerals such as Ni and Co which were not found in the component o
chimney, while Sr, Y, Zr, Ba and V were not found in organisms.

It is well known that the threaded bacterium is a primary producer of organic compounds by chemosynthesis. Sbieniga,
which performs highly evolution, can produce an energy from reduced sulfur and hydrogen sulfide additionally with digestion of
gliding organisms. Therefore these organisms living around hydrothermal vents may have potential to utilize a chemosynthesis
and store the mineral deposits in their bodies.

Key words : deep sea organisms, electron microscope, elemental mapping, Myojin Knoll Caldera, hydrothermal vents
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