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Abstract: The report is intended to open the result of three-year contract research to the public as the
final report. This project was funded by the Nuclear Waste Management Organization of Japan (NUMO).
The preliminary result and background of the project was reported as the special issue of Bu//. Geol.
Surv. Japan in 2004. Therefore, this report was named as part 2. The purpose of the study is to com-
prehend earth scientific characteristics and genetic origins of high-temperature anomaly areas, and to
examine the evaluation methods for the influence of heat and hydrothermal water on surroundings by
geological repository at the stages of extraction of Preliminary Investigation Areas (PIAs) and of its
following site-specific surveys. The characterization on wide areas including high-temperature anomaly
regions of the Tohoku and Chugoku/Shikoku districts are examined, and the conceptual models for
representative cross sections of both districts are drawn. The outline of investigation results are de-
scribed for every theme as follows.
1. An examination of earth scientific characteristics of high-temperature anomaly areas

The reference surveys, data acquisition and evaluation analysis are carried out as follows.
1) Information gathering on earth scientific characteristics and 2D-3D visualization of data

Geological, geophysical and temperature logging data sets of the Tohoku and Chugoku/Shikoku
districts were collected. These data sets were summarized by the data base software for 2D and 3D
visualization in order to understand the properties and conditions of underground heat source, thermal
structure, fracture systems, and hydrothermal systems.
2) Characterization of the high-temperature hot springs of the Kii peninsula

The origin of the high-temperature hot springs of the Kii peninsula were examined on the basis of
regional tectonics and local characteristics.
3) An examination of the characterization on regions including high-temperature areas

The classification of the high-temperature anomaly areas of the Tohoku and Chugoku/Shikoku
districts was examined with reference to the results of data analysis [1)] and the fluid flow simulation [2.].
2. An examination of genetic origin of high-temperature anomaly areas

A precise model was developed using geologic and other data along the E-W cross section in the
middle Tohoku district, and a series of sensitivity analyses by multi-components and multi-phases
simulator were carried out.
3. An examination of survey, analysis and evaluation methods

In order to confirm the optimum survey, analysis and evaluation methods for heat and hydrother-
mal influences, the following items were investigated.
1) An examination of analytical methods for extraction of heat anomalies and their characterization
based on discharged heat from hot springs

Preliminary calculation of discharged heat from hot springs was carried out at Southwestern Honshu
and Aomori prefecture. Old and new datasets of hot spring lists were available for this calculation,
and the difference of calculated results was compared each other.
2) An examination of various alteration environments through making a rock-alteration database for
geothermal wells, and modeling of six case study areas in Japan

Various alteration environments and their controlling factors have been studied, using exploration-
well alteration data obtained by NEDO’s Geothermal Development Promotion Survey.
3) An analytical method of long-term change of geothermal system by radiometric dating method

Reference survey on ESR dating of the minerals with low mineralization temperature was made.
Examination and experiments on temperature-time evaluation in the ESR dating method were carried
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out and problems were figured out.

4) An evaluation method for heat and hydrothermal activity effects based on fluids geochemistry
Characteristics and diversity of fluids in granitic and sedimentary terrains were simulated under
the condition of various fluids sources and various degrees of water-rock interaction using the geochemi-

cal simulator.

4. Proposal of evaluation methods for the effects of heat and hydrothermal water on surroundings by
geological repository during Preliminary Investigation

Based on the results of this three-year study, evaluation methods for the influence of heat and
hydrothermal water on surroundings by geological repository during planning of Preliminary Investi-
gation and its following site-specific surveys were proposed.

The reports of analytical methods by electromagnetic survey and hypocenter distribution are omit-

ted in this special issue for personal reasons.

Keywords: geological repository, heat, hydrothermal system, subsurface survey, data analysis,
simulation, evaluation method, characterization of high-temperature areas
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Conceptual model of subsurface thermal anomalies in non-volcanic area (Tamanyu, 2004).
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Fig. 2 Conceptual model showing thermal and hydrothermal features of Tohoku district on classification of areas including temperature
anomaly regions (Tamanyu, 2008).
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Fig. 3 Conceptual model showing thermal and hydrothermal features of Chugoku/Shikoku districts on classification of areas including
temperature anomaly regions (Tamanyu, 2008).
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