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Geophysical sounding of mantle transition zone from deep seafloor:
development of improved deep-sea electric field observation system
(EFOS-X) and broad-band ocean bottom seismic observation system
(NX-2G)
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Ocean Bottom Electro-Magnetometers (OBEM) have been used often for electromagnetic sounding
of the upper mantle. However, the OBEMSs do not have sufficient sensitivity to observe electric field
variations in the period range that is suitable to obtain information on the mantle transition zone because
the antenna length (the length between electrodes) is not long enough to detect the signal. A deep-sea
Electric Field Observation System (EFOS), which was composed of a 1~10 km cable, electrodes, and a
recording unit, had been developed and used for observations at deep ocean. The observed electric field
had been employed to obtain the electrical conductivity structure in the mantle transition zone and also
analyzed jointly with seismic data to obtain better constraints on the dynamics of the upper mantle and
the transition zone. Installations and recoveries of EFOS have been relied on ROV Kaiko 700011
(JAMSTEC). ltis desirable to develop a system which does not rely on the ROV in order to expand the
opportunity to perform a long-baseline electric field observation.

A broadband seismometer system, BBOBS-NX, of which seismic sensors were buried in the seafloor
to reduce noise, were developed and observed data were used to study lithosphere and asthenosphere.
Deployment of BBOBS-NX requires operations by a submersible, and it has been aimed to develop a
system that can operate autonomously during deployment to increase opportunities of observation.

We developed an improved electric field observation system in the deep ocean, EFOS-X, that can be
installed and recovered by a manned submersible such as Shinkai 6500. Also, an advanced broadband
seismometer system, NX-2G, which was designed to operate autonomously, was developed and
preliminary observations were made using the system.

Installation of EFOS-X, including laying of 1 km cable using Shinkai 6500, was planned for this
cruise. An OBEM was also arranged to be installed from R/V Yokosuka in order to observe magnetic
field that was necessary to estimate electrical conductivity structure in the mantle transition zone with
electric field data taken by EFOS-X.

Deployment of NX-2G and monitoring of its behavior at the seafloor by Shinkai 6500 were planned
for the cruise. In addition to NX-2G, a standard Broad-Band Ocean Bottom Seismometer (BBOBS) and
an Ocean Bottom Doppler Currentmeter (OBDC) were planned to be installed to examine the
performance of NX-2G and the impact of joint analysis of electromagnetic field and seismic data on the
study of Earth's deep interior.

All the instruments mentioned above were ready to be installed on R/V Yokosuka. However, because
of high wave and wind caused by fronts, it was not possible for the vessel to access the planned research

area. No instruments were installed, and we need to seek another opportunity to install them in the future.



Notice on Using

This cruise report is a preliminary documentation as of the end of cruise.

This report is not necessarily corrected even if there is any inaccurate description (i.e.
taxonomic classifications). This report is subject to be revised without notice. Some data on
this report may be raw or unprocessed. If you are going to use or refer the data on this report,
it is recommended to ask the Chief Scientist for latest status.

Users of information on this report are requested to submit Publication Report to Cooperative
Research Cruise office.

E-mail: kyodoriyo@aori.u-tokyo.ac.jp
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