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Measurement and database of rock electrical properties for metallic mineral ex-
ploration

#Shinichi Takakura®

(1Geological Survey of Japan, National Institute of Advanced Industrial Science and Technology (AIST)

Exploration and development of metallic minerals in shallow underground areas is almost complete, and the exploration
is shifting to blind deposits in deeper underground areas. Therefore, there are growing expectations for geophysical surveys
that can obtain a wide area of deep geological structures nondestructively. Electrical and electromagnetic prospecting is one
of the most powerful tools for metallic mineral exploration because of the difference in electrical properties of metal ores
and surrounding rocks. Although electrical and electromagnetic surveys provide information on the distribution of electrical
properties such as resistivity and chargeability, the interpretation of geological structures from these data is often inadequate.
This may be due to a lack of knowledge about the electrical properties of the ores and rocks. Therefore, we are measuring the
electrical properties of rocks and compiling a database of such properties for the purpose of metallic mineral exploration.

In general, the geological structure around metal deposits is complex, and the ore distribution area is often narrow. In
addition, the areas around the deposits are often subject to mineralization and hydrothermal alteration. It is necessary to
understand the electrical properties of rocks around the deposits to interpret the results of electrical and electromagnetic ex-
ploration. Therefore, the samples to be measured for electrical properties were a variety of rocks around the deposit. To
understand resistivity and IP phenomena, complex resistivity was basically measured over a wide frequency band, and time-
domain IP measurements were also performed for some ores to determine the chargeability. In addition, density, porosity,
and magnetic susceptibility were also measured at the same time to help interpret the electrical properties. The data obtained
was compiled in a database to enable comparison and examination of mineral and rock types and deposit types. In addition,
information such as geological and mineralogical descriptions and chemical analysis values of the measured samples were
collected as much as possible to build a practical database. This study was a part of the fiduciary obligation project supported
by Ministry of Economy, Trade and Industry (METI) in FY2019 and FY2020.
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