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and Its Application to Fault Dating 11
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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 (H,0O) 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 GSJ standard geochemical sample JF-1 (powder K-feldspar). After gamma-
irradiation, the hydrothermally altered sample under an aqueous solution of 10%NH4CI gives the Mo quartet signals
intrinsic to smectite (montmorillonite), which often exists in active fault zones. ESR (electron spin resonance) analyses
indicate that the Mo quartet signals are attributed to ammonia (NHs*) radicals. Furthermore, the Mo quartet signals are
detected even from the sample under pure water without the addition of NHs*ions as precursors of NH3* radicals, implying
that NH4* ions eluted from K-feldspar were replaced with K* ions in K-feldspar during the hydrothermal reaction. This
suggests that NH4*ions eluted from K-feldspar by shearing in a fault zone may be replaced with interlayer cations such as
K* or Na* ions in smectite (montmorillonite) during a hydrothermal reaction subsequent to the shearing.
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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) GSJ geochemical standard sample (JF-1), b)
hydrothermally altered JF-1 sample under pure H20, c)
hydrothermally altered JF-1 sample under an aqueous solution of
10%NH4CI. Q: quartz, Ab: albite, Or: orthoclase, IL.: illite.
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Figure 2. ESR spectra obtained from the GSJ geochemical standard
feldspar (JF-1) without heating. a) 0 kGy, b) 0.282 kGy, c) 0.564
kGy, d) 0.846 kGy, €) 1.128 kGy, f) 1.410 kGy, g) 1.692 kGy, h)
1.974 kGy, i) 2.256 kGy, j) 2.538 kGy, k) 2.820 kGy.
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Figure 3. ESR spectra obtained from the hydrothermally altered
GSJ geochemical standard feldspar (JF-1) under pure H2O. a) 0 kGy,
b) 0.275 kGy, ¢) 0.549 kGy, d) 0.824 kGy, ¢) 1.098 kGy, f) 1.373
kGy, g) 1.647 kGy, h) 1.922 kGy, i) 2.196 kGy, j) 2.471 kGy, k)
2.745 kGy.
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Figure 4. ESR spectra obtained from the hydrothermally altered
GSJ geochemical standard feldspar (JF-1) under an aqueous
solution of 10%NH4Cl. a) 0 kGy, b) 0.275 kGy, c) 0.549 kGy, d)
0.824 kGy, e) 1.098 kGy, f) 1.373 kGy, g) 1.647 kGy, h) 1.922 kGy,
1) 2.196 kGy, j) 2.471 kGy, k) 2.745 kGy.
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