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\olcanic edifices often have hydrothermal systems in the shallow subsurface due to release of volcanic gases from magm
Geochemical and some geophysical methods have estimated the mass flux of volcanic gases. Electrical conductivity structu
surveys, one of geophysical methods, have potential for the estimation of the fluxes of volcanic gases, because volcanic gas
increase pore fluid conductivity of a volcanic aquifer drastically by increasing salinity and temperature. However, electrical
conductivity structure obtained from electromagnetic methods is bulk conductivity, that is the sum of pore fluid conductivity
and matrix conductivity. Especially for volcanic and geothermal fields, matrix conductivity is also increased by hydrothermal
alteration. Therefore, both pore fluid conductivity and matrix conductivity must be taken into account for the estimation of
mass flux of volcanic gases from bulk conductivity structure. So far, the quantitative relation between volcanic gas fluxes anc
the spatial distribution of pore fluid conductivity was shown by Komori and Kagiyama(2008,2009), and Komori et al.(2010).
However, the way to take the effect of matrix conductivity into account has not been yet established.

Komori et al.(2010) conducted electrical conductivity measurements on the drillcore samples obtained from low-temperature
and low-salinity part beneath Unzen Volcano, and demonstrated that estimated matrix conductivities show quite lowvalue (10
- 1073 S/m). Generally, in contrast, strongly altered rock matrices are often found at high-temperature and high-salinity area.
These suggest that matrix conductivity can be the function of temperature and salinity of pore fluid.

This study aims to quantify the matrix conductivity by the function of temperature and salinity of pore fluid. To achieve
this objective, the authors performed the electrical conductivity measurements on the drillcore samples obtained from Bepp
geothermal field under the condition of controlled pore fluid conductivities, and estimated matrix conductivities using Revil’s
model (Revil et al.,2002). It was found that matrix conductivities of the samples at high-temperature Beppu geothermal field are
estimated to be the order of 10 S/m, which is 2-3 orders of magnitude larger than those at low-temperature field of Unzen.
Compareing these results with those obtained from Komori et al.(2010), quantitative examination between matrix conductivity,
salinity, and temperature were attempted. The authors will present the some of findings obtained from this examination.
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