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Fracture system in the Sawara Granite along the Hinatatoge — Okasagitoge Fault, northern Kyushu
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Abstract

The Hinatatoge - Okasagitoge Fault is a Northwest-trending 28 km-long
mainly left-lateral slip fault located on the northern Kyushu (HERP, 2013).
We described cross cutting relations of fractures along the fault in the
Sawara Granite, in order to reveal the formation history of the fracture sys-
tem. The fractures in the surveyed area are classified by their orientations
into four types: NNW-SSE-oriented high-angle fractures, NW-SE-oriented
high-angle fractures, ENE-WSW-oriented high-angle fractures, and low-
angle fractures. The fractures are further divided into three groups: minor
faults associated with cataclasite, minor faults associated with fault gouge,
and joints accompanying hydrothermal veins. Based on the crosscut rela-
tionships of these fractures and the mineralization along joints, the forma-
tion process of the fractures related to activity of the Hinatatoge - Okasagi-
toge Fault involves at least five stages. At the first stage, the minor faults
associated with cataclasite were formed. At the next stage, laumontite was
precipitated along the opening of the joints. At the third stage, the minor
faults associated with fault gouge were formed. Stilbite was precipitated in
spaces formed by the opening of joints following the third stage. At the last
stage, the minor faults associated with fault gouge were generated.

Key Words: Hinatatoge - Okasagitoge Fault, Fracture system, Sawara Granite,
Cataclasite, Fault gouge.
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Fig.1. Position of the Hinatatoge - Okasagitoke Fault based on the Headquarters for Earthquake Research Promotion (2013).
Partly modified from Kubo et al. (1993). Solid star indicates the location of Figure 6. 1: reclaimed land, 2: spoil-heap, 3:
Holocene sediments, 4: Pleistocene sediments, 5: Neogene volcanic rocks, 6: Paleogene sedimentary rocks, 7: Saga
Granite, 8: Sawara Granite, 9: Shikanoshima Granodiorite, 10: Kitazaki Granodiorite, 11: Fukae Granite, 12: Itoshima
Granite, 13: Sangun metamorphic rocks, 14: fault.
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Fig.2. Photomicrographs of the Sawara Granite (A and B) and cataclasite (C).
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Fig.3. Attitudes of fractures in the Sawara Granite. Each plot is projected by equal-area lower hemisphere.
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Fig.5. X-ray powder diffraction patterns of fault rocks.
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>
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>
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©: abundant, o: medium, A: rare.



H e — /N I 0 o B RAE R A ThIc S 5 2 T EGR . (Rl - fth)




Fat oge

Fig.6. Photographs showing the outcrop at solid star in Figure 1 (A) and field occurrence of fractures in the Sawara
Granite (B-H). B: NNW-SSE-oriented minor fault associated with cataclasite, C, D, E, F: NW minor fault associated
with fault gouge cutting NW minor fault associated with cataclasite, G, H: NNW and NW minor fault associated with
fault gouge cutting quartz vein, I: NW minor fault associated with fault gouge cutting NE-SW-oriented minor fault
associated with fault gouge and quartz vein, J: laumontite vein in fault gouge of ENE minor fault, K: NW minor fault
associated with fault gouge cutting laumontite vein, L: stilbite vein in fault gouge of NW minor fault cutting ENE

minor fault associated with fault gouge.
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Fig.7. Route map along the Muromi River at solid star in Figure 1.
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Fig.8. Attitudes of fractures are shown in equal-area lower hemisphere projections.
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Fig.9. Photographs of slickenlines. A, B: slickenline on the surface of minor fault associated with cataclasite, C, D: slickenline
on the surface of minor fault associated with fault gouge.
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Fig.10. Attitudes of slickensides and slickenlines on the surface of minor faults are shown in equal-area lower
hemisphere projections.
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Table 2. Whole-rock chemical compositions of the Sawara Granite.

Sample No. 13053005 13053004 13113005 13113001 13103107 13110502 13113004 13082903 13060601

Sawara Granite weakly weathered Sawara Granite weathered Sawara Granite
SiO,(wt.%) 69.77 71.25 71.60 7338 7031 71.09 71.53 69.71 72.51
TiO, 0.30 0.29 0.23 0.22 0.17 0.28 0.28 0.22 0.24
AlLO, 15.94 15.12 15.28 1445 15.66 14.77 15.28 15.36 14.44
Fe,0,* 247 234 1.92 1.83 1.49 232 2.35 1.83 2.15
MnO 0.06 0.06 0.05 0.05 0.07 0.06 0.06 0.06 0.16
MgO 0.60 0.57 047 045 0.34 0.55 0.55 042 048
CaO 2.65 244 220 232 2.04 2.56 251 2.07 2.02
Na,0 431 3.88 3.86 3.84 4.19 4.16 4.17 401 3.87
K,0 297 3.20 3.82 3.07 392 2.55 2.87 3.65 2.89
P,0; 0.06 0.05 0.03 0.03 0.02 0.05 0.04 0.03 0.04
LOI 041 040 0.51 041 0.88 0.63 047 0.99 0.97
Total 99.54 99.60 99.97 100.05 99.09 99.02 100.11 98.35 99.77
As(ppm) n.d. <4 n.d. n.d. <4 <4 nd. nd. nd.
Ba 728 889 999 759 923 578 574 739 447
Cr 4 4 4 5 <3 3 5 <3 6
Cu 13 4 <4 <4 <4 4 <4 5 <4
Ga 20 19 18 18 18 19 20 20 19
Nb 11 13 9 8 8 11 11 11 12
Ni <4 <4 7 8 4 4 4 6 4
Pb 14 13 17 14 16 13 15 18 13
Rb 108 110 99 85 104 83 88 108 104
S n.d. n.d. n.d. n.d. n.d. nd. nd. nd. nd.
Sr 417 404 379 372 359 381 371 327 315
Th 7 5 11 <4 5 6 9 7 8
A% 21 18 16 16 10 15 19 18 13
Y 11 10 10 9 10 10 11 11 16
Zn 59 56 50 46 32 61 59 48 54
Zr 177 176 132 128 116 157 148 118 153
MS.+STD 3.1+02 34+03 35+04 39+03 38+04
N. 9 15 15 20 18

*: total iron as Fe,0,, L.O.L.: loss on ignition, n.d.: not detected.

M.S.: magnetic suspectibity (X 10° SI unit), STD: standard deviation, N.: number of mesurement.

Table 3. Whole-rock chemical compositions of fault rocks.

Sample No. 13103104 13061506 13103109 13061507 13103101 13103102 13103106 13103103 13061503

fault breccia fault gouge

SiO,(wt.%) 72.37 63.68 64.38 69.43 70.34 70.61 70.81 71.08 7241
TiO, 0.21 0.19 0.17 0.21 0.21 0.21 0.23 0.21 0.19
AlLO, 14.10 17.31 17.56 15.09 13.95 14.89 13.80 14.77 14.28
Fe,0,* 1.85 1.51 1.29 1.71 1.86 1.88 1.98 1.85 1.71
MnO 0.07 0.30 0.04 0.12 0.05 0.04 0.05 0.05 0.04
MgO 0.61 1.58 0.28 0.66 0.97 0.71 091 0.86 0.54
CaO 1.65 1.43 3.47 1.24 1.53 1.07 2.09 1.39 1.37
Na,O 2.86 1.08 298 243 143 197 2.13 201 301
K,O 324 3.11 2.64 346 3.19 3.56 2.78 3.36 3.52
P,O; 0.02 0.02 0.00 0.02 0.02 0.00 0.04 0.02 0.04
LOI 321 9.79 7.19 5.63 6.59 4.75 6.14 5.38 2.64
Total 100.19 100.00 100.00 100.00 100.14 99.69 100.96 100.98 99.75
As(ppm) nd. nd. <4 nd. <4 <4 <4 <4 <4
Ba 600 686 480 604 593 720 477 666 692
Cr 4 3 3 4 <3 5 6 3 5
Cu 4 9 20 6 4 <4 <4 <4 6
Ga 17 27 24 19 19 18 19 18 18
Nb 10 9 9 9 10 10 10 10 8
Ni 6 8 6 7 7 7 5 6 7
Pb 15 15 10 14 12 13 9 13 13
Rb 100 94 77 110 98 103 97 98 116
S n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Sr 263 277 176 292 203 211 235 246 296
Th 6 5 10 5 7 7 6 6 6
\" 11 15 12 12 15 12 16 12 12
Y 12 16 7 13 28 11 15 18 15
Zn 47 68 37 39 58 48 46 54 38
Zr 146 128 96 129 147 153 149 143 131

*: total iron as Fe,O,, L.O.I.: loss on ignition, n.d.: not detected.
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Fig.12. SiO,-major and trace elements diagrams of the Sawara Granite. Fe,0;* is total iron as Fe,0;. Data sources: Kawano
and Yuhara(2008), Yuhara and Yutoku (2005) and this study.
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Appendix 1. Sample locations.
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Appendix 2. Sample locations at solid star in Figure 1.



