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Abstract

For the purpose of the assessment of fault activity using the age of hydrothermally altered minerals in a fault zone, I carried
out hydrothermal reaction experiments (for 2 weeks at 250°C) under pure water (H20) and an aqueous solution of
10%NH4Cl, and then investigated gamma-irradiation effect on ESR signals obtained from the hydrothermal reaction samples.
As an experimental sample, | used the JCSS (Clay Science Society of Japan) clay standard specimen (Mikawa
montmorillonite, JCSS-3102). After gamma-irradiation, the hydrothermally altered sample under an aqueous solution of
10%NH4C1 shows higher radiation sensitivity of the Mo quartet signals intrinsic to smectite (montmorillonite) than the
JCSS-3102 sample before hydrothermal reaction. Furthermore, the Mo quartet signals are hardly increased from the
sample under pure water without the addition of NH4*ions as precursors of NHs* radicals, implying that interlayer NH4*
ions are eluted from montmorillonite during the hydrothermal reaction. ESR (electron spin resonance) analyses indicate
that the Mo quartet signals are attributed to ammonia (NHz*) radicals rather than hydronium (H;O") radicals.

Keyword: ESR dating, hydrothermal alteration, Itoigawa-Shizuoka Tectonic Line Active Fault System, K-feldspar,
montmorillonite, Mo quartet signal, ammonia radical
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Figure 1. X-ray diffraction patterns obtained from the
hydrothermally altered samples under various conditions. The
heating temperature and duration are 250°C and 2 weeks,
respectively. a) JCSS (the Clay Science Society of Japan) standard
clay specimen (Mikawa Montmorillonite, JCSS-3102) before
hydrothermal reaction, b) hydrothermally altered JCSS-3102
sample under pure H20, c) hydrothermally altered JCSS-3102
sample under an aqueous solution of 10%NH:Cl. Mo:
montmorillonite, Cr: cristobalite, Q: quartz, Ab: albite, An:
anorthite, Mu: muscovite.
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Figure 2. Comparison of the (001) peaks of montmorillonite in
X-ray diffraction patterns obtained from the hydrothermally
altered samples under various conditions. The heating temperature
and duration are 250°C and 2 weeks, respectively. —Mo:
montmorillonite, Mu: muscovite.
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Figure 3. ESR spectra obtained from the JCSS standard clay
specimen (Mikawa montmorillonite, JCSS-3102) before
hydrothermal reaction. a) a) 0 kGy, b) 0.210 kGy, c) 0.421 kGy,
d) 0.631 kGy, e) 0.842 kGy, f) 1.052 kGy, g) 1.263 kGy, h) 1.473
kGy, i) 1.683 kGy, j) 1.894 kGy, k) 2.104 kGy.
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Figure 4. ESR spectra obtained from the hydrothermally altered
JCSS standard clay specimen (JCSS-3102) under pure H2O. a) 0
kGy, b) 0.210 kGy, ¢) 0.421 kGy, d) 0.631 kGy, e) 0.842 kGy, f)
1.052 kGy, g) 1.263 kGy, h) 1.473 kGy, 1) 1.683 kGy, j) 1.894 kGy,
k) 2.104 kGy.
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Figure 5. ESR spectra obtained from the hydrothermally altered
JCSS standard clay specimen (JCSS-3102) under an aqueous
solution of 10%NH4CL. a) 0 kGy, b) 0.210 kGy, c) 0.421 kGy, d)
0.631kGy, ¢) 0.842 kGy, f) 1.052 kGy, g) 1.263 kGy, h) 1.473 kGy,
i) 1.683 kGy, j) 1.894 kGy, k) 2.104 kGy.
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