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We have revealed the possibility of exploitable supercritical geothermal resources in the “beyond brittle” crusts, based on new permeability
measurements of fractured granites under sub to supercritical conditions. We also investigated characteristics of magmatic-hydrothermal
system on Shirasawa Caldera and granite-porphly body, as natural analogue of supercritical geothermal reservoir. Various types of fluid-
rock interactions have been investigated based on field survey, laboratory experiments and numerical simulations, including hydration of
mantle and crustal rocks, and its application to hydrogen production, formation of hydrothermal deposits within seafloor and continental
crusts. In addition we have started a new project for approaching social problem on geothermal development on onsen-areas, by interviews

on stakeholders and network modeling of local community for decision-making process.
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Fig.3 Drone photo of Hantaishir Ophiolite (hydrated
mantle unit) in SW Mongolia with a trajectory of field
sub- to supercritical conditions. field. survey.

Fig.1 Elastic-plastic transition stress curve obtained from
the permeability measurements of fractured granite under

Fig.2 Relative intensity of thermoluminescence
of quartz taken from the wells in the geothermal
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TlE. ENERICLZIRIAEZR T BERRICEVWTEBRDRREK
ERAWCEIMIRRZEDTRD, ZOEAEZRA L, BEEEH
KILFRICDOWTDOMR TR, RADRILO e, BKBEBHAZE
BULKAERZED. BEZLICHEUVLTEILL SERIEANEEL
I2IEEBWELTR,
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HIBHRORY NT—VBEZASHMNCTEMRERDTND, Z0D
RITICEDE, HIRHROBRICEZLETORRBREZOERICDLN
TOHIBETILOEEZEHTWS (Fig.5).

Total displacement = 2 nm

Pressure : 10 MPa Constant velocity S|

F,=-kx v,=10m/s

AN

:Quanz (1010)

& ?{i"b:.‘:”” ,';«—.::3’,' )::';:«

r e e vl et

o . s

A 500 HhO 72

Ptk oy R
O OANCE AN N
<

4 1

Displacement [nm]
w -

~

Fixed

-

15 2.0

1.0
Time [ns]

Fig.4 Molecular dynamics simulation on frictional
behavior of quartz plates with water film.
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Fig.5 Analysis of network structure of the stakeholders in local community
at an Onsen area.

- The 13th Water Dynamics. Sendai (3/15-18) Ef&

+ Goldschmidt conference. Yokohama (6/26-7/1)

+ Crustal Dynamics 2016. Takayama (7/19-22)

- Water Rock Interaction 2016. Evora. Portugal (10/16-21)

« Fall Meeting of American Geophysical Union. San Francisco
(12/12-16)
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http://geoserv.kankyo.tohoku.ac.jp/gmel/
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The paper on the experimental studies on permeability measurement under sub- to
supercritical- conditions will be published in Nature Geoscience (now accepted) with

a title “Potentially exploitable supercritical geothermal resources in the ductile crust”.

Fig.6 Meeting for international collaboration at
Karlsrule Institute of Technology, Germany.
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