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Fig.1la Locations of the electro-magnetic field observation sites in the central

part of Japan.

The network has been constructed since 1988. The

electric field observations are conducted to supplement ordinary

crustal observations.
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Locations of the ocean-bottom electric field observation antennas in
the Izu-Peninsula and the lIzu-Oshima Island. The observation is
conducted by using ocean-bottom telephone line of NTT with a
length of some 33 km.

2000 6 26

(MKK) 1999 9

Location of the electric field observation site Kamitsuki (MKK), one
of stations monitoring volcanic activities in the Miyake Island, the
island in the central part of Japan. The use is made of the borehole
antenna being 100 m long as a main sensor for the measurement of
the vertical component of the electric field. A short dipole of 6 m
long for the horizontal electric field was also installed. The similar
electric observations have been conducted in the central part of
Japan at 11 sites including a nearby site, the Izu-Oshima Island
belonging to the same volcanic chain.
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Fig.2a Examples of the ULF band anomalous signals observed by a
borehole antenna at the time of seismic swarm activity at the
Izu-Oshima Island in case of a small volcanic eruption.
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Fig. b The ULF band anomalous signals at the 1zu-Oshima Island
in association with the swarm off the east coast of the 1zu peninsula,
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Fig.2c The ULF band anomalous signals at Hodaka in association with
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1998.
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Fig.2d The ULF band anomalous signals at Awano in association with the
seismic swarm near Nikko in October 1999.
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Fig.3 Compressed monitoring record for the ULF band with the amplification gain being corrected on the basis of the parameters of ULF band. The anomaly

appeared from August 1998 is shown to be large amounting about 1 mV compared with the background noise level of less than 0.1 mV. The anomaly has
almost disappeared at about December 1999 with the ordinary level of less than 0.1 mV.

542



120
120
100 (eal.) (ob) (sou)
100 -
80
80
60 ~_
60
40
40
20
20
0 ] ~N i
0 10 20 30 40 0
] a A
Time t(s) Time ¢(s)
4a 4c sou.
ULF ob.
cal.
100 10

Fig.4a A typical waveform of a higher
frequency anomalous electric signal at ~ Fig.4c A comparison of the synthetic waveform

the time of a seismic swarm and (cal.) on the basis of the formulation for
volcanic eruption. Pulse length is form transient electromagnetic field changes due
several seconds to several minutes, and to the electro-kinetic effect, for the source
strength is from several to several function (sou.) and the observed waveform
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Fig.4b Formulation of transient electromagnetic field changes due to the electric-kinetic effect 2 extending
the static treatment®.
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Fig.5 Long-term monitoring records are shown for the vertical and horizontal components in the dc band
from early March 2000 to the end of August. “Higher” frequency fluctuations with a period much
shorter than the dominated diurnal variations in the vertical component appeared more frequently as
the volcanic activity approached (“E” in Figure) such as fluctuations as on 20 May, 13, 17, 25 June,
and 2, 5, 7 July. They were sometimes superimposed by the ULF band fluctuations (“U” in Figure)
The disappearance of the diurnal variations in May might be due to the generation of fluctuation field
changes as the magma approached the Miyake Island supported by the appearance of large variations
in the horizontal component. The trend-like changes are generally similar in the both components
before the strong volcanic events, though there are time periods when there are large differences

suggesting that the source depth is different.
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Fig.6a Prominent anomalous electric field changes were detected on 20

May 2000 at the Miyake Island, about one month before the
eruption activity(upper: vertical component, lower: horizontal
component). Anomalies appeared in all three frequencies bands:
in the ELF/VLF band (“EMR?”), the ULF band (“U-AN” ), and the
dc band (“D-AN”),
for the horizontal component.

6a-1) for the vertical component, and 6a-2)
It is suggested that the anomalies
were induced by the rapid change of hydrothermal circulation near
the front of approached magma without appreciable deformation
on the surface.
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before the volcanic activity. Here “T” denotes first appearance of
ground tilt anomalies.
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Monitoring records of the vertical electric field observed on 18 August 2000 when the largest eruption occurred at the Miyake Island. Fig. 6¢c-1 is for

the vertical component, and Fig. 6¢c-2 from the horizontal dipole. The roughly constant level signals of some tenth evident in the ELF/VLF channel (Fig.
6¢-1(1) and Fig. 6¢-2(1)) and in the ULF channel (Fig. 6¢-1 (2)) are natural background noises. Anomalous transient electric field changes were recorded
on all three frequencies bands: in the ELF/VLF band (“EMR” in Fig. 6¢-1(1) and Fig. 6c-2(1)), the ULF band (“U-AN” in Fig. 6¢c-1(2) and Fig. 6¢-2(2)),
and the dc band (“D- AN” in Fig. 6¢-1(3) and Fig. 6¢-2(3)). The magnitudes of signals are well above the background noise level in both cases (S/N of
ULF is larger than 50), and almost returned to the original level in the all bands except for the dc band showing offset in case of the eruption.  The ULF
band in the horizontal component does not work normally, but we can suspect there are large anomalies also on this band from the dc channel record.
Similar conspicuous electric field changes are also seen about 13 hours before the eruption in the ELF/VLF band (“EMR” around 4:00 in Fig. 6¢-1(1) and
Fig. 6¢-2(1)) and, in the ULF band (“U-AN” in Fig. 2a(2)).
like changes (Fig. 6¢c-2(3)).

The horizontal component also contains the variations of the ULF band superposed on the dc
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Fig.7a Monitoring records of the ocean-bottom electric field measurement

in the ULF band from March through August.
anomalous variations on 7 April, 11 16 July and 12 13 August
2000.
field changes

There are large

It is suspected that those are due to ocean-bottom electric
induced by magma intrusion to monogenetic
volcanoes around the cable.
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Electric field strength evolution of the ULF band at the Isu-Oshima
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corresponding to the volcanic eruption activities at the Miyake
Island. It is inferred that the electric field variation was induced by
the change of hydrothermal circulation owing to the magma
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