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Abstract

An 1,800m deep borehole was drilled at Nojima Hirabayashi and penetrated the Nojima fault that was
activated at the time of the 1995 Hyogo-ken Nanbu Earthquake (Kobe earthquake) in Japan. Three possible
fracture zones were detected at depths of about 1,140m, 1,300m, and 1,800m respectively. In order to investi-
gate the conditions of these fracture zones in a fault that had just moved, we analyzed the mode of distribution
of rocks, minerals and chemical elements in the fracture zones. We consider the foliated blue-gray fault gouge
zone to design the central fault plane at 1,140.7m. The results are as follows. The degree of fracturing appears
to be greater in the hanging wall than in the footwall. The relative amounts of minerals are estimated
qualitatively. In the analyzed interval, we not only detected quartz, orthoclase, plagioclase, biotite and
hornblende in the parent rock (granodiorite), but also kaolinite, smectite, laumontite, stilbite, calcite, ankerite
and siderite, which are related to hydrothermal alteration. In particular, biotite disappears in both the hanging
wall and footwall across the central fault plane, although it disappears over a wider range in the hanging wall
than in the footwall. The amounts of major chemical elements were estimated quantitatively. A1,0s, Fe,Os,
MnO, TiO,, and P.O; all decrease throughout the interval except for at some points. H,O+and CO, increase
throughout the interval. Na,O increases in the region adjacent to the central plane, while MgO and CaO
increase in the hanging wall and decrease in the footwall. SiO, and K,O decrease in the hanging wall and
increase in the footwall. This is probably due to the greater degree of wall rock fracturing observed in the

B KRR BARSERT  HMEINRE CHTEAY R A
PR CRPERE THERER v Y —

183 —



B R BRI e Fe e

#6155 200143 H

hanging wall. It is suggested that these characteristics are associated with fault activity and the nature of fluid

-rock interactions in the fracture zone.

We analyzed other fracture zones in the same way. As a result, the fracture zone at 1,300m depth is not
similar to the fracture zone at 1,140m depth, and the fracture zone at 1,800m is highly similar to the fracture
zone at 1,140m depth. This suggests that these two fracture zones (at depths of 1,140m and 1,800m respectively)
were activated at the time of the 1995 Hyogo-ken Nanbu Earthquake.
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Fig.5 Distribution of mineral assemblies in the fracture zone at a depth of 1,300m.
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Fig.8 Variations in chemical compositions in the fracture zone at a depth of 1,140m. (Values are
normalized to those of reference.)
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Table 1 Results of chemical compositions of samples for 9 references (from the least altered/deformed
points in the core).

Sample No. Depth (m) SiO, TiO, Al,O; Fe,0; MnO MgO Ca0 Na,0 K,0 P,0; H,0" CO, Total(wt%)
9-2-R 459.15 64.88 0.71 16.17 6.42 0.11 1.63 4.74 2.80 2.17 0.15 0.00 0.24 100.00
15-3-L 673.40 71.11 0.32 14.84 3.46 0.07 0.73 2.93 2.64 3.41 0.07 0.00 0.40 100.00
17-1-L 835.25 64.76 0.68 15.65 7.03 0.10 1.39 4.12 2.68 2.60 0.16 0.44 0.38 100.00
23-1-L 1015.80 65.06 0.65 15.85 5.01 0.07 1.03 4.05 2.57 2.06 0.14 2.69 0.81 100.00
97-5-L 1396.20 68.12 0.47 14.89 4.61 0.08 1.00 4.34 2.58 1.92 0.11 1.17 0.71 100.00
122-3-R  1516.85 65.18 0.68 16.03 6.44 0.10 1.48 4.78 2.55 2.i7 0.15 0.11 0.34 100.00
144-5-L 1726.97 65.11 0.66 15.84 6.24 0.09 1.48 4.98 2.45 1.95 0.15 0.53 0.52 100.00
172-1-R 1760.75 62.81 0.77 16.50 7.02 0.11 1.89 5.22 2.49 2.22 0.18 0.48 0.31 100.00
187-3-R  1836.24 63.40 0.68 16.76 6.25 0.10 1.64 5.00 2.71 2.08 0.16 0.73 0.50 100.00

average 65.60 0.62 15.84 5.83 0.09 1.36 4.46 2.61 2.29 0.14 0.68 0.47 100.00
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