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Several Observations of the Seismic Dynamo Effect
Mayu Kuriki, Yoshimori Honkura, Masaki Matsushima, and Yasuo Ogawa
Tokyo Institute of Technology

Abstract

Some characteristic variations in the electric field on the Earth’s surface as observed in association with
earthquakes have been well interpreted in terms of the so-called ‘seismic dynamo effect.” We have been
continuing observational studies to confirm the mechanism whenever observations are possible; in fact, we have
made seismic and electric observations during blasting in various places in Japan. In 2009, some blasting
experiments were available and at three sites we could obtain some interesting results.

So far, the sampling interval for recording was set at 200 Hz, but this turned out to be insufficient in the cases
of blasting; in fact, the dominant frequencies of ground velocity were about 30 Hz. So we changed the sampling
interval to 1,000 Hz and we could obtain clearer records of ground velocity and electric field. The results are
summarized as follows. In two cases, left-handed circular polarization was found and interpreted as reflecting the
response of Na ion in groundwater to the ground velocity. It should be remembered here, that the cyclotron
frequency of Na ion for the Earth’s magnetic field at the observation sites is about 30 Hz and hence a
resonant-like behavior is expected in the electric field generated by the ground motion under the Earth’s magnetic
field. In all the cases, electric field variations started a little bit earlier than the arrival of seismic wave at the
observation sites. If we combine all the results which we obtained so far, such circular polarization and earlier
arrival are commonly observed, confirming the mechanism of ‘seismic dynamo effect.’

We also calculated the frequency response functions which can connect two components of electric field (NS,
EW) to two components of ground velocity (NS, EW). The data is from aftershocks of the Iwate-Miyagi Nairiku
Earthquake in 2008. It is well known that the ground water contains several ions such as HCO5', Na*, CI', Ca®*. In
terms of the mechanism, some peaks at the frequency of ions are predicted; there are frequency variations but

they are far from clear peaks, though the result is the average of 15 data.
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Fig.1 Location of the blast point and the Fig.2 Location of the blast point and the
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Earthquake in 2008 and the observation sites. Fig.4 An example of the records of a aftershock.
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