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Its Application to Fault Dating Part 3
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Abstract

I carried out hydrothermal reaction experiments (for 2 weeks at 250°C) under various pH conditions using the powder
sample of potash feldspar extracted from the fresh Hoo-type granite distributed along the Itoigawa-Shizuoka Tectonic Line
(ISTL) Active Fault System. As a result of X-ray diffraction (XRD) analysis, the XRD peaks of analcime, a kind of zeolite,
were detected from the hydrothermally altered sample under an aqueous solution of 6%NaOH, and the peaks of kaolinite, a
kind of clay mineral, were detected from the sample under an aqueous solution of 10%NaOH. However, no hydrothermal mineral
was detected from the samples under pure water (H2O) and an aqueous solution of 10%HCI. Moreover, as a result of ESR analysis
after gamma-irradiation, an unknown ESR signal was detected from the hydrothermally altered sample under an aqueous solution
of 6%NaOH, and a set of unknown ESR signals were detected from the sample under an aqueous solution of 10%NaOH. Since
these unknown ESR signals regularly increase with increasing radiation dose, they may be applicable to the dating of hydrothermal
alteration in faulting, that is, the absolute dating of fault movement.
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X-ray diffraction patterns obtained from the
hydrothermally altered samples under various pH conditions. The
heating temperature and duration are 250°C and 2 weeks,
respectively. a) natural sample consisting mainly of potash
feldspar (orthoclase) in the fresh Hoo-type granite, b)
hydrothermally ~altered sample under pure H20, c¢)
hydrothermally altered sample under an aqueous solution of
10%HCI, d) hydrothermally altered sample under an aqueous
solution of 6%NaOH, e) hydrothermally altered sample under an
aqueous solution of 10%NaOH. Q: quartz, Ab: albite, Or:
orthoclase, A: analcime, K: kaolinite.
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Figure 2. ESR spectra obtained from the natural sample
consisting mainly of fresh potash feldspar (orthoclase). a) 0
kGy, b) 0.278 kGy, ¢) 0.556 kGy, d) 0.834 kGy, ¢) 1.111 kGy,
1) 1.389 kGy, g) 1.667 kGy, h) 1.945 kGy, i) 2.223 kGy, j) 2.501

kGy, k) 2.778 kGy.
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Figure 3. ESR spectra obtained from the hydrothermally altered
sample under pure H20. a) 0 kGy, b) 0.278 kGy, c) 0.556 kGy, d)
0.834kGy, e) 1.111 kGy, f) 1.389 kGy, g) 1.667 kGy, h) 1.945 kGy,
1) 2.223 kGy, j) 2.501 kGy, k) 2.778 kGy.
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Figure 4. ESR spectra obtained from the hydrothermally altered
sample under an aqueous solution of 10%HCI. a) 0 kGy, b) 0.317
kGy, c) 0.635 kGy, d) 0.952 kGy, €) 1.269 kGy, f) 1.586 kGy, g)

1.904 kGy, h) 2.221 kGy, i) 2.538 kGy, j) 2.856 kGy, k) 3.173 KGy.
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Figure 5. ESR spectra obtained from the hydrothermally altered
sample under an aqueous solution of 6%NaOH. a) 0 kGy, b) 0.278
kGy, ¢) 0.556 kGy, d) 0.834 kGy, ¢) 1.111 kGy, f) 1.389 kGy, g)
1.667 kGy, h) 1.945 kGy, i) 2.223 kGy, j) 2.501 kGy, k) 2.778 kGy.
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Figure 6. ESR spectra obtained from the hydrothermally altered
sample under an aqueous solution of 10%NaOH. a) 0 kGy, b)
0.317 kGy, c) 0.635 kGy, d) 0.952 kGy, e) 1.269 kGy, f) 1.586
kGy, ) 1.904 kGy, h) 2.221 kGy, i) 2.538 kGy, j) 2.856 kGy, k)
3.173 kGy.
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