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Sealing Process with Calcite in the Nojima Active Fault Zone
Revealed from Isotope Analysis of Calcite

Takashi ARAI ©, Hiroaki TSUKAHARA** and Toshiro MORIKIYO***

Abstract

0O O The Nojima fault appeared on the surface in the northern part of Awaji Island, central
Japan as a result of the Hyogo-ken Nanbu earthquakel 1995, M O 7.200 Active fault drilling
was performed by the Disaster Prevention Research Institutel] DPRIO Kyoto University, and
core samples were retrieved from 1410 to 1710 m, which were composed of intact and fractured
granodiorites. We obtained calcite samples and gas samples from the vein in marginal
fracture and non-fracture zones. We analyzed the carbon and oxygen isotope ratios of calcite
and carbon dioxide to investigate the characteristic isotope ratios of fluids in the active fault
zone, to estimate the origins of fluids, and to determine the sealing process of fractures. The
analyzed values of carbon and oxygen isotope ratios of calcite were 010.3 to [07.2%., 18 to
23%o0, respectively, and carbon isotope ratios of CO, were 021 to 00 17%.. If carbon isotope
ratios of calcite were at equilibrium with those of CO., the precipitation temperature of calcite
is calculated to be 30 to 5000 . This temperature is consistent with the present temperature of
the depth where drilling cores were retrieved. Oxygen isotope ratios of H.O that, precipitated
calcite were calculated to be 0 1.8 to 0 5.5%.. These values indicate calcite were precipitated
from mixed fluids of sea water and meteoric water. Therefore, the marginal fracture zone of
the Nojima fault was sealed with calcite, which was generated from mixing of sea water and
meteoric water in situ.

Key worddg] earthquake, isotopic geochemistry, fault fluids, sealing process, Nojima Fault,
isotope geothermometer
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Gas and calcite samples were extracted from core

specimens obtained at drilling depths between

1410 m and 1710 m in 1800 m boreholes.
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Fig. 30 Variations in gas concentration and carbon isotope ratio with depth.
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: Degree of fragmentation of core specimens. Weak to strong : 1 to 400 see text[l

: Percentage in length of core specimens longer than 10 cm in 1 m.

: Total gas concentration of 0 CH,O CO.0 H.O C,Hs O HeO in ppm.

: Concentration of CO; relative to the total gas concentration.

. Carbon isotope ratios of CO, extracted from core specimens and of CaCO: from carbonate veins. Closed circle

and open square indicate carbon isotope ratios of CO. and CaCOs, respectively.
We divided them into four sections from the results of values for fragmentation and RQDU solid linesCl
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Table 10 Numbers and rate for dip of calcite veins with depth.

0-30° Number of veins 30-60° Number of veins 60-91° Number of veins
1410-14900Mm 42.10 8 15.80 3 42.10 8
1490-1580[Mm 42.30 11 26.90J 7 30.80 8
1580-1660CMm 9.50 2 19.000 4 71.40 15
1660-17100Mm 5.90 35.30 6 58.80J 10

5cm
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Fig. 40 Photos of veins at depths of 1538 m and
1640 m.
AU In the non-fractured zone, calcite veins at a
low angle dominated.
BO In the fracture zone, calcite veins at a high
angle dominated. They often contain frag-
ments of granodiorite.
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