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Ubiquitous gas monitoring system observed gases in the Atotsugawa fault
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Radon and Dischage Water Observations in Wari-ishi Hot Spring, Gifu Prefecture
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2000 western Tottori earthquake triggered by latent magmatism: variations in the 3He/4H;

ratios in the source region
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A magnitude (Mj) 7.3 intraplate earthquake occurred in the western Tottori area, southwest Japan, on 6 October 2000, wher
there was no apparent prefaulting subsurface indication of the source fault of the 2000 earthquake. Magnetotelluric sounding
were taken in and around the aftershocks occurred in order to image three-dimensional electrical resistivity structure at depths
up to 40 km, which could indicate an anomalously conductive body in the middle crust to the upper mantle on the southwest sid
of the source fault. Free gas and dissolved gases collected from groundwater wells around the seismic source region are ch.
acterized by 3He/4He ratios several times higher than the atmospheric value; the highest value of 5.1 RA is similar to those ©
typical arc-related volcanic gases. Although alkali basalts of early Pleistocene age are sparsely distributed in the western Totto
area, the observed 3He/4He ratios are higher than the calculated 3He/4He ratio derived from the ancient magmatism, consideri
post-extrusive radiogenic ingrowth of 4He by decay of U and Th included in the magma. Therefore, it is concluded that the
geophysical anomaly imaged to the southwest of the source fault is attributed to latent magmatism in the present-day subductic
system. Aqueous fluids separated from the cooling crustal magma could cause deep low-frequency earthquakes around the Mc
discontinuity and migrate into the brittle upper crust. In addition, the presence of aqueous fluid is expected to weaken the crust:
materials. Locally anelastic deformation, implying notable compressive deformation in the E-W direction, was observed in the
region where aftershocks were distributed. Under overpressure conditions, the existing fault could serve as a pathway for aqueo
fluids expelled from magma with high 3He/4He ratios, so that the upwelling of overpressurized fluids toward the Earth’s surface
results in the emanation of groundwaters with high 3He/4He ratios along the trace of the source fault segments.
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Experimental evidence for pressure solution of quartz aggregate with small effective stres
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Dissolution rates of pressure solution (PS) of quartz sand in 0.002 M NgHGlotion were experimentally determined at
low temperatures (257 to 45?C) and low effective stresses (0.32 to 0.51 MPa) under conditions far from equilibrium. They were
1.5+/-0.4 x 1015 (25?C), 2.1+/-0.3 x 10" (35?C) and 2.7+/-0.7 x 10° (452C) (Si mol/cri/sec), respectively. The ratios of
the dissolution rates of PS to those of quartz sand at zero effective stress were 4.0+/-1.2 (25?C), 3.0+/-0.6 (35?C) and 2.4+/-0
(45?C), respectively. In response to a step-like increase of applied uniaxial loads, the dissolution rates of PS increased definite
at first, but the dissolution rate decreased gradually in the course of keeping the effective stress constant. After the effectiv
stress was removed, there was a tendency that the dissolution rate increases more or less again. The apparent activation en
of our PS experiments was calculated to be approximately 24 kJ/mol, and this value is smaller than that of dissolution reactiol
of quartz sand at effective stress = 0. Our results clearly show that even at such low temperatures and low effective stresses,
release into solution as a result of PS can be detected. Actually, when the stress is applied to a cracked granitic medium involvir
a groundwater flow system, the Si concentration in groundwater may be increased as a result of PS. This is interesting if ther
are available monitoring data as to dissolved Si in the groundwater for the purpose of earthquake prediction. We suggest that ol
study would help formulate a new method for the geochemical earthquake prediction study on the basis of pressure solution c

SiOs.
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Mass transport in a fault zone: effects of fracturing and host rock lithology
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Quantitatively understanding of heat generation and transformation associated with faulting is a key to understand not onl
dynamics of faults but also heat budget, temperature structure and range records. To understand thermal history along faults, ge
logic thermometers such as thermochronometers, homogenization temperatures of fluid inclusions and vitrinite reflectances ha
been used. Zircon fission-track thermochronology has been one of the most powerful tools to reveal thermal history along fault
(e.g., Murakami et al., 2004; Tagami and Murakami, 2007). Zircon fission-track thermochronology has advantages as below: (1
fission tracks are annealed only by heating, (2) zircon is physically robust and chemically stable and can occurs along fractur
zones, and (3) short-term annealing kinetics of zircon fission tracks is well understood based on laboratory experiments.

In the Mozumi-Sukenobu fault, the strongest thermal anomalies were detected between two fracture zones identified in th
tunnel by using zircon fission track methods. This secondary heating is attributed to ore deposit water probably sourced from th
Kamioka mine on the basis of spatial distribution of ZFTand ZHe ages, numerical calculations using the 1-D thermal diffusion
equation, geological observations and ZFT inversion calculations.
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