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Anomalous underground electric field variations associated with
the October 4, 1990 Izu-Oshima volcanic eruption
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Abstract

Continuous measurements of the vertical sub-surface geoelectric field in the
frequency range D.C.~0.6 Hz (ULF) and 1~9kHz (VLF) are reported herein,

Use was made of an antenna composed of a steel pipe in a deep borehole.
Anomalous signals of the ULF band were observed a few days prior to and several
months after a minor volcanic eruption of Mt. Mihara, about 110km southwest of
Tokyo, by an antenna system situated about 3km [rom the crater. Those signals were
essestially distorted pulses which were found to rise sharply then decreased gradually
with a duration ranging from about a second to several minutes, and then followed by
a sudden falloff. The electric field change also seemed to extend to the VLF band. It
is suggested that the anomalous electric field changes were caused by electrokinetic
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phenomena induced by changes of hydrothermal circulation around the crator.

Key words : Volcanic eruption prediction, precursory phenomena, electromagnetic changes,
underground electic field, radio wave, precursory time.
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Fig.1  Map of the Izu-Oshima island region showing the station for underground electric
field observation. A steel pipe of the depth of 300m is mainly used, and that of 100m
is used only supplementally in this study.
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Fig.2 Configuration of the leading cables buried about 20cm underground surrunding the
300m well as a reflector of the antenna. At eight points of the cable are attached
carbon rod of length 2m for ground earthing (A in the figure).
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Fig.3  Electric field changes of the ULF band (0.01~0.11z), from September 28 to October
9, 1990, observed by the antenna system using the 300m well. A clear anomalous

change can be seen prior to the voleanic eruption which occurred on October 4, 1990
at Mt. Mihara in the Izu-Oshima island.
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Fig.4  Chart speed was changed 60 times from 6 : 42, October 11, 1990 to see the waveforms
of the abnormal signals of underground electric field between the ground surface
and the steel pipe at a depth of 300m in the band (DC~0.6Hz). The waveform is
similar to that of the pulse of the amplitude of about several tens mV, and width
ranges from about second (e.g., signal B) to a minute (e. g., signal A).
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Fig.5 Signs of the pulse is almost all positive as exemplified by signals from 14 : 00,
October 2, 1990, but sometimes they are negative, as are those befor 13 1 00, October
2.
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Fig.6 Anexample of minor anomalous pulse-like signals continuing for several hours with

an amplitude of less than 5mV. The signals are superimposed on a daily variation
of about 30mV.
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Two examples of an anomalous signal in the ULF band (DC~0.6Hz). One is nearly

a daily variation with an amplitude of about 30mV, attaining the peak value at
about ncon. Another is a sharp mountain-like change (A in the figure), continuing
about an hour with an amplitude of 10~20mV.
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Fig.8 Underground electric field change associated with very near atmospherics.
Amplitude is about several tens mV and the duration is for about an hour.
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Fig.9 Three component geomagnetic variations during the period of an anomalous
underground electric field change. There is no apparent relation between the
anomalous change and the geomagnetic variation originating in the outer earth.
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Fig.10 Comparison between the vertical components (V) and horizontal components (H,
H’) of underground clectric field changes. Signals V, H are for the frequency range
of DC~0.6Hz, and H' for 0.01~0.6Hz, respectively. The signal H represent a
differential form of H. The phenomena A is suggested to be almost vertical, B
almost horizontal and C that of multi-components.
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Fig.11 Anomalous precursory underground electric field changes have a horizontal
magnitude of about 0.3mV and a vertical magnitude of about 30mV.
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