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Abstract

Noble gases are inert and rarely react with other elements, it is believed that, when the
temperature of a mineral rises above its closure temperature, the mineral reaches equilibrium
with the surrounding isotopic ratios and experiences "age rejuvenation." Sato et al. (2009)
previously reported the isotope ratio measurement of noble gases released in frictional
melting experiments as a method to reset the age of model faulted of molten rocks. This
corresponds to a co-seismic sliding velocity of 1.6m/s and a stress of 1.4 MPa. In this friction
experiment, the maximum temperature (about 1140°C) was reached in less than second
sliding began (“first fuse”; Hirose and Shimamoto, 2005). The friction surface showed
completely molten glass due to the heat of friction. Compared to the melted rock specimen,
a large amount of atmospheric argon gas degassed during the “first fuse” in the granite
experiment; the specimen melted within about five seconds of friction time, and most of the
argon gas was released near the fault plane. This volatile gas release may affect atmospheric

conditions near faults and the rejuvenation age of source rocks in large earthquakes.
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Table 1

FETHE dcEaE HhVvEE

S0, 70.21 52.60
TiO, 0.35 1.00
ALLO, 14.45 13.30
FeO* 2.68 14.20
MnO 0.06 0.20
MgO 0.83 6.00
Ca0 2.94 10.40
Na,O 3.39 2.30
K-0 3.11 0.70
P,0, 0.08 0.20
Total 98.10  100.90

Table 1 EBRIZHWAERAE (IR OVEMLFMK EBEWE (DT x) ofb
Rogn b
SRR,
Footnote:
1ER# : Yuhara et al., 2003, Table 1: SR-10
BEALV NS ¢ Sato et al., 2009a, Table 2: Starting material
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Table 2
=8 BYUEE J—RIANLR  EFEINEE EREROSETER BREE
Run No. m/s Mpa mm c)
825 L& 13 14 5.56 closed 1117
Nitrogen
FA=E= closed 814
1643 13 1.0 0.92 Nitrogen
Table 2 EF /VWiEEEEREO 2T v 9 v
Footnote:
{bRa%= : Yuhara et al., 2003, Table 1: SR-10
BEALV VA @ Sato et al., 2009a, Table 2: Starting material
Table 3

pre-experiment pre-experiment pre-experiment under

under N, atmosphere under N, atmosphere N, atmosphere

Purified Mass No.  ppm/atm ppm/atm ppm/atm

HD 3 3.0 n.d. 0.00E+00
“He 4 3.0 25.6 2.82E-05
“Ne 22 1.5 3.0 6.82E-04
BAr 36 3.0 3.0 6.82E-04
“OAr 40 12.3 16.2 1.37E-03
Cco, 44 46 12.4 1.37E-03
Ky 84 1.5 1.5 2.06E-03
Ky 86 n.d 1.5 2.06E-03
129% e 129 1.5 2.1 2.75E-03
H2xe 132 15 3.1 2.06E-03

Table 3 SEBRIED 7 A FFHS & HH K307 T A D4 HT it 5



