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Reactions involving mass transfer in rock-fluid systems produce
characteristic structures ranging from the nanoscale to the macroscopic scale. In this project, in
collaboration with Utrecht University and Karlsruhe Institute of Technology, the products of
hydrothermal reactions in natural and laboratory experiments were analyzed in detail. Unusual
spherical ﬁyrite particles were found in black ore deposits, and crystal orientation analysis
revealed that they grew dynamically while floating in submarine hydrothermal vents. The importance
of micropores formation associated with hydrothermal alteration such as serpentinization and
chloritization on the seafloor and in subduction zones was clarified. The growth mechanism of quartz

particles via metastable phases in fluid flow along fractures and the influence of the basement
were also clarified. Through this project, an international network has been expanded by
co-organizing a research meeting at Utrecht University.
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