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Measurement, observation and equipment development for
understanding of various geosphere information
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This laboratory is dedicated to acquiring a diverse range of information about the geosphere, focusing on the development of necessary methods and equipment.
Our major areas of study include water—rock interactions, exploring rock conditions within the Earth’s interior under high-temperature and -pressure
hydrothermal environments, and measuring natural and artificial thermoluminescence (NTL and ATL) using minerals like quartz, feldspar, calcite, and other
minerals. Additionally, we investigate hydrogen production techniques using acidic hot spring water and metallic aluminum. Our primary objective is to
develop and optimize the use of geothermal and hot spring resources, aiming for our findings to contribute to society. We also offer expertise in designing

experiments and measuring techniques involving autoclaves, as well as applying thermoluminescence to minerals.
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Fig. 1a Changes in the chemical composition of
Maruyamasawa hydrothermal water.

Zao Volcano Water Survey

The chemical quality monitoring of Okama (water) and Maruyamazawa
(hydrothermal), conducted since around 2014 as part of the Zao Volcano
activity survey, has been completed for the time being. Although some
data are missing due to restricted access caused by the Zao Volcano
eruption warning, an analysis of all water survey data collected up to the
last year reveals several key findings. Changes in the composition of the
hot spring water gushing out from Maruyamazawa were observed before
volcanic tremors were detected (around November 2015), reaching their
peak afterward. Recent data confirm that the composition has since
returned to levels observed before the volcanic activity. In contrast, no
such fluctuations were observed in the water from Okama. These
findings suggest that the hydrothermal water from Maruyamazawa is
likely connected in some way to the volcanic activity of Zao.
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Fig. 1b Changes in the chemical composition of
Okama water.
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Fig. 2 Calcite TL map in ElSalvador.

Thermoluminescence
Geothermal Exploration

Energy from natural radiation is stored in mineral crystals and released
as luminescence when the minerals are heated, a phenomenon known as
mineral thermoluminescence (TL). Minerals that have been heated in
the past exhibit lower TL intensity. Based on this principle, we have
developed a method to detect geothermal signatures, assuming that
minerals exposed to geothermal environments demonstrate relatively
low TL intensity. Our study demonstrates that calcite can also be
effectively used in this method, in addition to the quartz and feldspar
commonly employed. During a survey conducted in El Salvador, we
analyzed calcite and obtained results consistent with existing geothermal
prospecting data. This finding suggests that calcite is a viable indicator
for TL-based geothermal prospecting, potentially expanding the range
of areas where this method can be applied.

Furthermore, we are developing and testing a method for estimating the
location and depth of heat sources based on TL data. This advancement
could significantly enhance the accuracy and applicability of TL-based
geothermal exploration.

Development of Application
to Assist in Determining Geothermal
Development Areas

The selection of potential sites for geothermal power generation often
involves a comprehensive evaluation by engineers and researchers. This
evaluation integrates various data, including fault distribution, the
locations of heat sources (e.g., volcanoes and hot springs), geochemical
data, and geophysical survey data such as gravity anomalies and
resistivity structure analysis. However, the accuracy of this evaluation
heavily depends on the subjective judgment and experience of the
evaluators.

To address this issue, we developed a plugin software last year that
aggregates these datasets within candidate regions into a GIS system.
The region is divided into evaluation grids, and each dataset within a
grid is scored based on predetermined criteria established from prior
evaluation experience. The software calculates evaluation scores for
each grid. We tested its practical usability in the geothermal regions of
El Salvador.

The results demonstrated the successful narrowing down of potential
candidate areas. For regions where sufficient datasets are available for
scoring, we concluded that, despite some trial and error, the software
enables more efficient narrowing down of candidate sites with less effort
compared to traditional methods.

Fig. 3 Exsample of evaluation result using developed plugin for QGIS.
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