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MAGNETIC AND ELECTRIC OBSERVATIONS IN AND AROUND HORYU

By Takeshi NAKAYAMA, Hikaru DOI, Yasuo WADA, Masaaki KATO,
Hiroo WADA, Takeshi MIKUMO, Hideo SAKAI and Ryuji KATO

Synopsis

Since 1987, the total geomagnetic force and the earth’s electric potential have been
observed at the Horyu station in the pointed area of the Noto Peninsula, which projects into
the Japan Sea. The magnetic and electric data of the Horyu station were compared with
those of the other stations in the Hokuriku districts, and with those of the Kakioka station in
the Kanto districts. The following results were obtained.
1. The simultaneous variation of the amplitude of total magnetic field at each station with
a period between five and a few tens of minutes was recorded and compared. There exists
a tendency for the amplitude of variation to increase as the observation site becomes further
from the Japan Sea. Sasai (1969) analyzed the vertical component of geomagnetic field
observed at the several stations around the Kii Peninsula, which also projects into the Pacific
Ocean. He suggested that the vertical component decreases according to the distance from
the Pacific Ocean. The inverse trend of geomagnetic field in the regions close to the Japan
Sea and the Pacific Ocean was interpreted as the effect of induced magnetic field by sea water,
introducing the schematic model of the “Island Effect”.
2. The maximum direction (MD) of the induced earth currents around the Horyu station was
obtained, using the data from the disturbance of geomagnetic field and/or lightning around
the station. A MD of N15°W was determined. In the case of active faulting as the
Atotsugawa fault (Nakayama et al.,, 1987) and the Kurobishiyama fault, the MD vector was
observed perpendicular to the azimuth of each fault. This was interpreted as the effect of the
fracture zone of the fault having a low resistivity. The schematic model was introduced to
explain the MD for induced electric potential in the low resistivity area.
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NAM, and KAK.
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Fig. 3. Solid circles, N, S, E and W on the right of figure indicate the electrodes for measuring earth
potentials. A solid triangle indicates the sensor of Proton magnetometer. The transmit-
ting room and the observation vault for crustal movements are located between the letters,

3and W. The apparent resistivity values measured at ten points along the gorge are shown

on the left of figure.
TOTAL FORCE 88.84.04

Short period variations of the

intensity of geomagnetic field
recorded at HRJ and NAM, on
April 4, 1988. Data are sampled
at 30-second intervals.
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Fig. 5. Variations of the hourly values
of geomagnetic intensity. Hori-

Fig. 6. Variations of the total magnetic
forces during the geomagnetic

zontal and vertical components,
and total forces of geomagnetic
field at the three stations are
shown. MMB: Memanbetsu,
KAK : Kakioka, KNK : Kanoya.

disturbance from 1988. 10. 10 to
1988. 10. 11. Five stations
(MOZ, HRJ, AHJ, NAM and
KAK) are arranged from the Sea
of Japan side to the Pacific

Ocean side.
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Fig. 8. Relation between the amplitude
ratio of total forces of
geomagnetic field and the period
of geomagnetic variation.

Fig. 7. Spatial variations of three
components (AZ, AH and AD) of
geomagnetic field observed at
four stations in the Kii Peninsula
which faces the Pacific Ocean
(modified after Sasai, 1969). It
is considered that these varia-
tions reflect the peninsula effect.
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Fig. 9. Island effect model.
z: vertical component of the
geomagnetic field induced by the
electric current in the sea water.
® : electric current directed
from the back to the surface.
f: induced geomagnetic force in
the direction of total
geomagnetic force.
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Fig. 10. The induced earth currents observed at the time of the disturbance of geomagnetic field
(HRJ) or lightning (AHJ and HIM).
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Fig. 11. The maximum directions (MD) of the induced earth currents in the northern part
of the Chubu districts.
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o>y M.D (Model ExPeriment) oL e

300410313

feds E-CUR. ELECTR.
Fig. 12. Model experiment of MD by equipotential contours around a conductor (layer of low
resistance), which is located in an electric field. It is assumed that the flow of geoelectric
current is in +—— direction. O: electrode for the observation of electric potential.
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