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Geometry, chemistry and hydraulic properties of shear cracks: Rock fracturing
processes by geofluid infiltration

Uno, Masaoki
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In this study, new methods were developed for constraining the time-scale,
fluid-pressure gradients, and permeability of crustal fluid-rock fracture samples. As analogies for
island arc and continental arc crusts, fluid-rock reaction zones were investigated for Sanbagawa
metamorphic belt and Sor Rondane Mountains of east Antarctica. The results revealed very short fluid

infiltration time-scales of several hours to days, high fluid-pressure gradients of ~kbar/cm from
the cracks to the host rocks, and very high and low permeabilities for the cracks and the host rocks

(~-15 and -20 to -23 in logl0 [m2] unit, respectively). These time-scales and hydraulic parameters
enables quantitative comparisons between geophysically-observed fluid transport phenomena and
geological ly-observed shear cracks.
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