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VLF-MT Survey and Geoelectrical Soundings
in Kaminokuni Town, Hokkaido

Hiromitsu OSHIMA, Mitsuru UTsuGI, Hideki NAGUMO,
Tsutomu SASATANI and Yasunori NISHIDA
Department of Geophysics, Faculty of Science, Hokkaido University
( Received January 16, 1996 )

We conducted a VLF-MT survey and Schlumberger soundings in Kaminokuni area, located
in southwestern part of Hokkaido, to estimate subsurface structures, which were requested by
evaluating the seismic response of this area from strong motion seismograms observed on the
alluvium and the pre-Tertiary system.

From the correlation geology of this area with resistivity structures deduced by one-dimen-
sional analyses, resistivity layers are divided into four categories. The first is correlated with
the Quaternary system, and comprises a few thin resistivity layer analyzed in a shallow part.
The second is characterized by the low resistivity of less than 10 chm-meter. This correspond
to the Hiyama group (Pliocene to the middle of Miocene) which consists of the Tate formation,
the Esashi formation and the Oanzaigawa formation. The third shows resistivity in range from
10 ohm-meter to 50 ohm- meter, and correspond to the Fukuyama formation. The last is
correlated with the pre-Tertiary system, and shows resistivity around 100 ohm-meter.

The iso-depth counter map of the Quaternary system based on the results of one-dimensional
analyses reveals NNW-SSW elongated basin structure along the Amano-gawa river. From the
depositional area of the Hiyama group estimated from geological survey and the resistivity
structure, the bay-shape basin structure of this group in the Kaminokuni area is deduced. The
base depth of the Fukuyama formation (the early of Miocene) is partly illustrated from the results
of one-dimensional analyses and surface geology.
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Fig.1. Location of survey area and the
main shock and the maximum after-
shock of the 1993 Hokkaido-Nansei
-Oki earthquake.
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Fig. 2. Geologic map of the Kaminokuni area (simplified from the Minis-
try of International Trade and Industry, 1981).
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Table 1. Stratigraphy of the Kaminokuni area (simplified from the Ministry of International Trade
and Industry, 1981).

Time Stratigraphy Thickness(m) Lithofacies
&
g Holocene |Alluvium / talus / sand dune Sand, Gravel,Clay
9
g Pleistocene| Terrace deposits Sand, Gravel,Clay
. ti Dacite Welded tuff,
Pliocene Maruyama Formation Conglomerate
AAAAAAAAAAAAAN
—? Andesite tuff breccia,
Tate Formation 180 - 400+ Pumice tuff
o Mudstone
3
) ' g Hard shale * Mudstone - Siltstone,
Esashi Formation O 50 - 500 Sandstone * Tuffaceous sandstone,
§ Tuff
L .
g el . Oanzaigawa Formation E'b -110+ | Conglomerate - Sandstone
8.8 Miocene : Tuffaceous sandstone
25 "
Z i . A Conglomerate + Sandstone
Yunotai Formation Lﬁ 30-60 + Tuffaceous sandstone
INAAAAAAAAAANAA
Hornblende andesite lave and pyroclastic rocks,
Upper 400-500 Sandstone * Mudstone
Fukuyama . 500 - 1500+ | Andesite lave and pyroclastic rocks,
Formation Middle Conglomerate - Sandstone + Mudstone
—7? ? Dacite lave and pyroclastic rocks,
% E Lower 500-700 Conglomerate - Sandstone * Mudstone
&0 INAAAAAAAAANAS
o'd o . .
= E Oligocene Matahachisawa Formation | 200 - 500 Dacite tuffbreccia
=Y

Matsumae Group 5500+ | Slate, Sandstone, Chert

Pre Tertiary
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Fig. 3. Distribution of apparent resistivities obtained by VLF-MT survey.
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Fig.4. Frequency distribution of apparent resistivities
divided into four categories according to surface geol-
ogy at a measurement site.
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Fig. 5. Location map of Schlumberger soundings.
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Fig.6. Examples of one-dimensional analysis. Solid circles indicate observed
apparent resistivities. Lines and curves show a resistivity structure and the

corresponding theoretical VES curve.
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Fig. 10. Contour map showing the base of Quaternary system (solid line) and Neogene Tertiary
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Fig. 11. Map showing the depositional area of the Hiyama group and the pre-Tertiary system.
(simplified from the Ministry of International Trade and Industry, 1981).
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Appendix The interpreted results of Schlumberger sounding. Solid circles indicate observed
The line and the curve show the deduced resistivity structure and the

apparent resistivities.
corresponding theoretical VES curve.
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