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Timing of Fracture Devdopment Deduced from Microthermometry of Fluid
Indudonsin Mineralsfrom theHijiori Geothermal Area, Yamagata Prefecture,
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Abgract

The microthermometric measurements of fluid inclusonsin quartz in granodiorite, and hydrotherma anhydrite and
adulariawere examined to determine thetiming of fracture development in the Hijiori hot dry rock test Site, Y amagata
Prefecture, Japan. Two sages of fracturing are distinguished by thetype of host minerd.

Thefirg sageisrecorded as heded microcracks (fluid indusion planes) in quartz of the granodiorite, and in anhydrite

veanscutting thegranodiorite. Thisstageis characterized by (1) homogenization temperaturesincondstent with theformation
temperatures messured by boreholelogging a sampling depths, (2) sdlinitiesranging from 3.5t0 5.0wt.% eq. NaCl. The
minimum sdinity doseto thet of ssawater suggeststhat this sagewas rdlated to Miocene submarine volcanic activity.
The second stageisrecorded in hydrothermd anhydrite and adularia Thisstageis characterized by (1) the temperature-
depth profile obtained from vein fillings d ose to profile measured after drilling, and by (2) dinitiesranging from 0.0t0 2.9
wt.% eg. NaCl smilar to modern brine. These characters possibly indicate that this stageisrdated to Holocene volcanic
activity.
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Geologic map of the Hijiori area (after Konda, 1974) with locations of the Hijiori HDR test site and
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Fig.3

zuEm

Photographs of the fluid inclusions. A, Liquid-rich two-phase inclusions in a quartz grain

5 il

from the Kodake granodiorite (HDR-3 1,641m) ; B, Vapor inclusions in an anhydrete vein

(HDR-3 2,253M);C, Liquid-rich two-phase inclusions in acalcite-anhydrete vein (HDR-3

1,641M) ; D, Liquid-rich two-phase inclusions in an authigenic adularia grain aling an open

fracture (HDR-3 2,183m).

Table 1

Diameter indicates those of fluid inclusions measured in this study.

Characteristics of fluid inclusions. P/S means primary (P) and secondary inclusion (S).

Sample Type of fluid inclusions |P/S |Shape Diameter
(Hm)
Gd-Su, liquid-rich two-phase |S subsphericalld random [3.60 42
Gdl641, inclusion
Gd2253
Anh1641, vapor inclusion, liquid- |P+S |hexahedral negative (2.70 17
Anh2253 rich two-phase crystalld random
inclusion
Cc-Anh1641 |liquid-rich two-phase |S platy] random 9.90 27
inclusion
Adu2183 liquid-rich two-phase |S platy] subspherical O |9.00 100

inclusion

random
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Fig.4  Histograms of homogenization temperature of fluid inclusions in minerals from borehole HDR-3
and outcrop 88081802. Arrows with numbers show the formation temperatures measured by

borehole logging at sampling depths.
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