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The pioneer of seabed resource exploration

In recent years, increased attention has been focused on mineral
resources under the sea. However, an optimal method of finding
seabed mineral resources has not yet been established. Our
current surveys are focused heavily on the areas around submarine
volcanoes, where resources are considered most likely to be found.
The survey results will be used to accumulate scientific information
on the geological features of such localities, including knowledge of
where resources can be found.

Comprehensive earth science research is essential for seabed
resource exploration. Especially indispensable is elucidation of the
formation process of submarine hydrothermal systems; this will
provide important information needed to localize submarine deposits.

We are engaged in joint research with other institutions such as
JOGMEC* and JAMSTEC**. The Geological Survey of Japan’s task
is to narrow down and identify promising areas for seabed resource
exploration based on its geological background. In other words, we
are pioneering seabed resource exploration. Recently, in a shallow
area of the sea near Iou-torishima in Okinawa Prefecture, we
discovered a submarine volcano and an area of hydrothermal activity
where polymetallic massive sulfides are being formed.

* JOGMEC: Japan Oil, Gas and Metals National Corporation
** JAMSTEC: Japan Agency for Marine-Earth Science and Technology

Analysis of sea-bottom strata by using seismic reflection survey data.
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Resource exploration requires
all the skills and expertise in

every field of earth science.

Takahiko Inoue

Marine Geology Research Group
Research Institute of Geology and
Geoinformation
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Japan has led research into
methane hydrate and will

continue to lead the world.

Sumito Morita

Fuel resource Geology Research Group
Research Institute for Geo-Resources
and Environment
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Observing the seabed by using a wide range
of sound waves

Key information about marine geology includes geological cross-
sections of areas beneath the seabed; seabed-surface information,
including topography, gravity, and magnetic data and sediment
information. Collecting and analyzing these data in an integrated
way enables us to compile and manage marine geology information.

To obtain information on the geology on and under the seabed,
we use sound waves with frequencies that differ according to the
purpose. Lower frequency sources such as air guns (about 10 to 50
Hz) are used to analyze large-scale geological structures; higher
frequency sources such as boomers (about 1 to 10 kHz) are used
in high-resolution surveys of geological structure; and even higher
frequency sources (more than 30 kHz) are used to obtain seabed-
surface information. Multi-channel streamers (MCSs) and cables are
used efficiently to receive more detailed geological cross-sectional
images, and multibeam echo sounders (MBESs) are used to obtain
detailed information on submarine topography. The MBES, which
can detect underwater acoustic anomalies in two dimensions, is useful
for identifying promising seabed resource areas with outpourings of
materials containing metals and other useful elements.

Japan’s methane hydrate research is leading
the world

Among the many seabed resources, methane hydrate is expected
to be the most promising future energy resource. Japan is surrounded
by sea with the physical conditions suitable for the formation of
methane hydrate.

Japan has always led the world in the development of methane
hydrate resources. In a national project launched in 1995, after
repeated surveys in the Nankai Trough area of the western Pacific
Ocean, natural gas was successfully extracted in 2013 for the first
time in the world from frozen methane layer hydrate found beneath
the seabed.

The existence of another type of massive methane hydrate,
called “shallow-type methane hydrate,” has been confirmed at very
shallow depths in the Sea of Japan. We are currently studying this
shallow-type methane hydrate. We are conducting sound probing,
drillings, and other surveys to obtain more accurate information on
the distribution and quantity of methane hydrate. We also aim to
answer the question, “Why is it there, and how did it get there?” and
to obtain a wide range of comprehensive information applicable to
other research areas.

Find

and Find out

'Why is it there?’
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Rhyolite rock collected from a region of abnormal
sound in shallow seas.



Left: Long piston coring during methane hydrate exploration in the Sea

of Japan. Sedimentary cores up to 40 meters long were recovered.

Right: Results of a submarine topography survey using multibeam echo

sounders (MBESs). This Figure shows seabed-surface information
and the echo sound record around an area of submarine hydro-
thermal resources.

Collective capabilities of earth science
for peaceful and equitable resources
management of the ocean

The United Nations Convention on the Law of the Sea defines the
extent of the sovereignty or jurisdiction of coastal States over the
seas and the oceans. As defined in the Convention, coastal states
have the right to explore and exploit resources on and under the
extended continental shelf or ECS outside the 200-nautical-mile
limit. The ECS to be approved, the coastal state is required to
submit information to the United Nations with the topographic
and geological evidences justifying that the continental shelf is a
continuation of the state’s territory.

Since 2004, the Geological Survey of Japan, as a national organization,
has been participating in the task to delineate the outer limits of
Japan’s continental shelf. We have contributed to both preparation of
the application to extend the continental shelf around Japan and the
judgment process. To do this we are making the best use of our know-
how on the integration of earth science data on the seas around Japan
and our state-of-art techniques for analyzing rock samples.

Seabed resources are the common heritage of mankind. Placing
resources under the jurisdiction and management of a coastal
country may sound like granting that country a monopoly on the
resources. However, executing the right to develop resources and
manage the sea in accordance with internationally agreed rules can
contribute not only to the coastal state itself but also to the global
peace. We are committed to using all of our knowledge and skills in
earth science survey and research to promote scientific surveys for
the development of seabed resources.
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The area of the extended continental shelf of Japan.
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