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This year, we began an international collaboration with El Salvador, the Science and Technology Research Partnership for Sustainable Development. In
cooperation with local universities, we conducted lectures and carried out geothermal explorations using thermoluminescence and geological surveys. We
also organized a geothermal school for students from El Salvador. To better understand the characteristics of supercritical geothermal resources, we
developed new experimental apparatus and conducted laboratory experiments on topics such as the supercritical water - basalt reactions and chloride-ion
diffusion through rocks, as well as a spectroscopic study of crustal fluid around the critical point. In addition, we conducted experiments and created
numerical models for the mechanisms by which crustal rock fractures (due to thermal stress) and changes in volume (due to chemical reactions). Based on
field investigations and petrological studies of metamorphic rocks, we estimated the crustal permeability using the trace-element profile associated with
mineral veins. We also clarified how micropores are formed through fluid inflow. In addition, we developed statistical and machine-learning approaches
for analyzing high-dimensional geochemical data to aid in identifying tsunami sediments and in determining the routes by which heavy metals disperse
around abandoned mines.
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+ 15th International symposium on Water Dynamics, March 13-15,
Sendai (Organized)

Research topics

* Natural-analogue studies on supercritical geothermal reservoirs and the
development of thermoluminescence-based geothermal exploration methods
/* Experimental studies on the use of hydrofracturing and decompression
fracturing on ductile rocks / * Studies on the water-rock interaction and on the
alteration and metamorphism of the crust and mantle (samples from
Mongolia, Antarctica, and Oman) /* Spectroscopic experiments and the
molecular dynamics simulations on behavior of crustal fluids / * Experiments
and modeling of reaction-induced rock fracturing /* The development of a
hydrogen power-generation system using waste aluminum and hot spring
water /¢ Statistical and machine-learning approaches for high-dimensional
geochemical data analyses

International conference participation

*15th International Symposium on Water Dynamics, March 13-15,
Sendai, Japan (organizer)

Fig.1 Final meeting of the geothermal school of
SATREPS at Sendai (November).

Fig.3 Core description of the Oman Drilling project
on the Drilling ship “Chikyu”. (July)

Fig.2 Field survey and rock sampling of the
geothermal areas in El Salvador (August).
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JSPS Research Fellowship JSPS Research Fellowship
for Young Scientist for Young Scientist

Researcher Researcher

« European Geosciences Union, General Assembly, April 8-13, Vienna,
Austria

« Grand RENEWABLE ENERGY 2018, June 17-22, Yokohama

» ISME XV-Kyoto, November 26-27, Kyoto

« Fall meeting of American Geophysics Union, Dec 10-14, Washington, USA
« Geothermal Resources Council, October 14-17, Reno, USA
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Fig.4 Garnet produced in the experiment on
supercritical fluid — basalt interaction.

Fig.5 Critical opalescence of seawater observed
by the high P-T visible autoclave.

Fumiko Higashino Takayoshi Nagaya

* European Geosciences Union General Assembly, April 8-13, Vienna,
Austria

* Grand Renewable Energy 2018, June 17-22, Yokohama, Japan

* ISME XV, November 26-27, Kyoto, Japan

* American Geophysics Union Fall Meeting, December 10-14, Washington,
USA

* Geothermal Resources Council, October 14-17, Reno, USA

Research projects and major external funding

[MEXT/ISPS KAKENHI]

Grant-in-Aid for Scientific Research (B; Okamoto), Grant-in-Aid for
Challenging Research (Okamoto); Grant-in-Aid for Young Scientists (B;
Uno), Grant-in-Aid for Scientific Research in an Innovative Area (B; Uno),

[Others]

JST-JICA Science and Technology Research Partnership for Sustainable
Development (Tsuchiya), NEDO Research and Development of Supercritical
Geothermal Power-Generation Technology (Tsuchiya, Okamoto)

Mediacoverage and educational presentations

* Newspaper article, Asahi Shinbun, May 25, Year / * Newspaper article,

Akita Sakigake, May 26, Year /¢ Salon lecture, “Thinking about the
Environment through Life in Antarctica”, The Graduate School of
Environmental Studies, July 28, Year (Tsuchiya) /*NHK broadcast,
“Science Zero #6: Supercritical Power Generation”, August 5, Year /
* Environmental-practice lectures for undergraduate students (covering
Kurihara Plateau, Hosokura Mine, etc.), September Year

Lab members

Doctoral level: 5 D3 students (including 2 Mongolians and 1 Salvadoran), 4
D2 students (including 2 Indonesians and 1 Russian), 1 D1 student (who is
Indonesian), and 2 SD students

Master’s level: 4 M2 students (including 1 Indonesian) and 7 M1 students
Undergraduate level: 4 B4 students and 6 B3 students (including 1 Indonesian)
Lab homepage: http://geo.kankyo.tohoku.ac.jp/gmel/

Vapor
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Fig.6 Field excursion of 14th International
symposium on Water Dynamics (March, Nagatoro)
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