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High-resolution reconstruction of the ancient oceanographic environments based
on the development of evaluating method of microscopic three-dimensional fabrics
of sediments
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This study aims at unraveling micro-scale fabrics of sedimentary rocks,
which act as pathway of formation fluids such as crude oil and/or natural gas. Conventional methods
lack three-dimensional quantitative evaluation of small fracture network within rocks. We utilized
magnetite-laden colloid (ferrofluid) to delineate fracture networks. Under high pressure, ferrofluid

invades into rocks along permeable fractures and indicates directions of migration of formation
fluids. Microscopic observation of ferrofluid-treated rocks by using X-ray ST scanner depicts
numerous colony of microfossils concealed in sediment particles, and shows process of oceanic anoxic

events that are closely related with mass extinctions of the Earth®"s long history. Our
multidisciplinary structural analysis has succeeded in visualization of significant fault systems
within sedimentary basins along studied convergent margin of an oceanic plate.
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(a) Formation of asymmetric
subsiding blocks around a
right-stepping portion of
the strike-slip fault system

(b) Vertical slip on the MTL
and homoclinal tilting of
the Gunchu Formation
and adjacent Izumi Group
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Time-series analysis of crustal deformation on longstanding transcurrent fault: Structural 2022
diversity along Median Tectonic Line, southwest Japan, and tectonic implications
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A Story of Mountain Building - Neotectonic Evolution of a Convergent Margin on the Northwestern
Pacific




