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Abstract: The Japanese Islands locate at the plate boundary which is, geologically speaking, one of the

most active region on our globe. At this

region, oceanic plate diagonally descends under continental

plate. This phenomenon, called plate subduction, causes various kinds of natural hazards such as
volcanic eruption, earthquake and tsunami. On the other hand, it gifts us variety of natural resources.
For example, the gold, a representative mineral resource in Japan, contributed the fertility of the
Japanese culture in ancient era: The treasures of Imperial Warehouse Shousoin and a large amount of
scriptures of Buddhism which represent Tempyo Culture of the 8th Century were bartered with T ang
Dynasty, China for gold from Japan (Shiba, 1990). All the geological characteristics of Japanese
Islands are derived from the subduction and relevant activities.

Japanese Ultra-deep Drilling and Geoscientific Experiments (JUDGE project) is a proposal of a big
science project to conduct land-based drilling at southern Kanto region to intersect the subduction zone
that exist at a depth of 10 km and to perform scientific observation with this well as if it is a telescope
to look into the earth’s interior. This special issue presents the societal and scientific rationale of the
project as well as its summary, technical review of its feasibility, and required technology innovation.

Southern Kanto is a very rare locality where we can reach subduction zone from the surface at a depth
less than 10 km. The area is also unique in the world since there is fully furnished seismometer network
that enables us to monitor seismicity related to the subduction. In this subduction zone, we can observe

geologic unit called accretionary prism in

which sediments on the oceanic plate are rolled up as if they

were scraped up by a bulldozer. The basement of the Japanese Islands has been accumulated throughout
the geologic time as accretionary prism formed along the eastern margin of the Asian continent. The
JUDGE project gives us an opportunity to observe active processes of “mountain building” and global
geochemical cycle which occur in a major scale at the subduction zone. Therefore, the JUDGE well is
regarded as a natural laboratory to test critical hypotheses on earth processeé.

The JUDGE project is also able to answer questions of societal interest; JUDGE well is expected to
penetrate through the earthquake source fault of giant inter-plate earthquake which did and will
continue to attack Kanto area. In-situ monitoring at the fault gives us a chance to possibly contributes
to the prediction of the giant inter-plate earthquake. The JUDGE project contributes to widen the

option on geological disposal of high level
subduction zone. Therefore, information

radioactive waste for a country like Japan that locates in the
obtained by the JUDGE project is not only indispensable for

the security of Japanese nation but also useful for the circum pacific nations who suffer similar natural

hazards.

The estimated temperature of the J UDGE hole at a depth of 10 km ranges between 200 and 400°C,
according to the various methods of estimation. If we assume the highest value of 400°C as the bottom
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-hole temperature, maximum operation temperature of present drilling tools and mud should be raised
by 110°C. Besides, a completely new concept of drilling operation should be developed to get as many
data as possible. Therefore, it is essential, at an early stage of the program, to determine geothermal
gradient accurately to set the goal of the technology development. The JUDGE project is based upon
the systematic integration of technology which will give us strong incentives to expand the industrial
horizon toward the unexplored domain like Apollo project.
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