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Trenching study of the Kushibiki fault, the Kanto—heiya—hokuseien fault zone,
Saitama Prefecture, central Japan
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Abstract: We excavated a trench across the Kushibiki fault, a constituent of the Kanto-heiya-hokuseien
fault zone, to reveal the faulting history and future earthquake potential of the fault zone. Low angle (20
to 30°dipping) faults appeared on the trench walls, cutting humus, silt and gravel layers. On the basis of
precise observation of trench walls and radiocarbon dating of sediments, we identified three faulting
events that respectively occurred 5,800-7,000 years BP, 12,000-24,000 years ago and 27,000-44,000
years ago. From the three faulting-event ages, recurrence interval of the Kushibiki fault is roughly
estimated to be 10,000-19,000 years. A vertical component of slip associated with the last event is
directly measured about 1 meter on the trench wall. It is consistent with 3.5-m cumulative displacement
of a gravel layer that experienced three faulting events. Taking account of existing paleoseismological
data, we can emphasize that many constituents of the Kanto-heiya-hokuseien fault zone, including the
main Fukaya fault, possibly ruptured together around 6,000 years ago.
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Table 2. List of “C dating samples and results.

NW wall
. . 513C Conventional Calibrated age
Sample Horizon Material Lab. No. 1 Method
(%o0) C age(yBP) (1o:cal yBP)
Wil bl humic soil Beta - 257131 -23.4 2,140+50 2,290 - 2,050 Radiometric
w2 b2 humic soil Beta - 257132 -22.8 3,340+50 3,640 - 3,480 Radiometric
W3 b3 clayey humic soil| Beta - 257133 -21.6 5,830+60 6,720 - 6,560 Radiometric
w4 b3 clayey humic soil| Beta - 257134 -21.2 6,800+60 7,680 - 7,590 Radiometric
W5 b3 clayey humic soil| Beta - 257135 -20.0 7,860+70 8,730 - 8,580 Radiometric
W6 b4 silty humic soil | Beta - 257136 -20.7 8,660+80 9,700 - 9,540 Radiometric
w7 b4 silty humic soil | Beta-257137 -22.4 9,820+70 11,260 - 11,200 Radiometric
W8 b3 clayey humic soil| Beta - 257138 -21.2 6,780+60 7,670 - 7,580 Radiometric
W9 b3 clayey humic soil| Beta - 257139 -22.0 8,830+80 10,150 - 9,700 Radiometric
W10 b3 clayey humic soil| Beta - 257140 -20.8 8,840+70 10,150 - 9,740 Radiometric
W11 b2 humic soil Beta - 257141 -23.4 4,510+£70 5,310 - 5,040 Radiometric
W12 b3 clayey humic soil| Beta - 257142 -21.0 6,940+60 7,840 - 7,690 Radiometric
W13 b3 clayey humic soil| Beta - 257143 -21.0 6,180+90 7,240 - 6,950 Radiometric
W14 b3 clayey humic soil| Beta - 257144 -21.9 6,080+70 7,140 - 6,860 Radiometric
W15 bl humic soil Beta - 257145 -20.5 1,830+40 1,820 - 1,710 Radiometric
W16 b3 clayey humic soil| Beta - 257146 -21.7 7,130+£70 8,010 - 7,880 Radiometric
W17 b2 humic soil Beta - 257147 -21.7 3,380+50 3,690 - 3,570 Radiometric
W18 bl humic soil Beta - 257148 -20.0 2,060+40 2,100 - 1,980 Radiometric
W19 b2 humic soil Beta - 257149 -19.3 5,040+50 5,900 - 5,720 Radiometric
W20 b3 clayey humic soil| Beta - 257150 -21.6 7,840+£70 8,700 - 8,550 Radiometric
w21 bl humic soil Beta - 257151 -20.6 2,700+40 2,850 - 2,760 Radiometric
w22 b3 clayey humic soil| Beta - 257152 -20.6 6,380+70 7,420 - 7,260 Radiometric
SE wall
. . 813C Conventional Calibrated age
Sample Horizon Material Lab. No. " Method
(%o0) C age(yBP) (1o:cal yBP)
El b2 humic soil Beta - 256775 -23.7 4,380+50 5,040 - 4,860 Radiometric
E2 b3 clayey humic soil| Beta - 256776 214 7,260+60 8,170 - 8,010 Radiometric
E3 b4 silty humic soil | Beta-257125 -23.3 9,120£70 10,290 - 10,220 Radiometric
E4 cl silty sand Beta - 257126 -23.4 8,060+50 9,020 - 8,990 AMS
ES c4 or c3? humic silt Beta - 257127 -22.7 18,770+£90 22,440 - 22,200 AMS
E6a c3 humic silt Beta - 257128 -24.2 22,690+120 AMS
E6b c3 humic silt Beta - 257129 -22.9 19,880+£100 | 24,040 - 23,610 AMS
E7 bl humic soil Beta - 256777 -22.0 2,020+50 2,010 - 1,920 Radiometric
E8 bl humic soil Beta - 256778 -23.1 2,600-£60 2,760 - 2,720 Radiometric
E9 b2 humic soil Beta - 256779 -21.7 5,030+70 5,900 - 5,660 Radiometric
E10 b3 clayey humic soil| Beta - 256780 -23.0 6,340+90 7,410 - 7,170 Radiometric
Ell b4 silty humic soil | Beta - 256781 -21.7 9,020+80 10,240 - 10,170 Radiometric
El12 bl humic soil Beta - 256782 -23.8 2,370+50 2,440 - 2,340 Radiometric
E13 b2 humic soil Beta - 256783 -22.5 4,820+50 5,600 - 5,480 Radiometric
El4 b3 clayey humic soil| Beta - 256784 -24.0 6,530+80 7,500 - 7,420 Radiometric
El5 b3 clayey humic soil| Beta - 256785 -20.5 8,040+80 9,020 - 8,780 Radiometric
El6 bl humic soil Beta - 256786 -21.6 1,960+50 1,960 - 1,870 Radiometric
E17 bl humic soil Beta - 256787 -22.4 2,540+50 2,740 - 2,540 Radiometric
E18 b2 humic soil Beta - 256788 -24.0 4,810+£60 5,600 - 5,480 Radiometric
E19 b3 clayey humic soil| Beta - 256789 -23.2 5,700+60 6,550 - 6,410 Radiometric
E20 b3 clayey humic soil| Beta - 256790 -22.9 7,340+60 8,190 - 8,050 Radiometric
E21 b4 silty humic soil | Beta - 256791 -24.7 8,650+100 9,700 - 9,530 Radiometric
E22 b4 silty humic soil | Beta-257130 -24.4 8,720+70 9,780 - 9,550 Radiometric
E23 b4 silty humic soil | Beta - 256792 -24.9 9,620+120 11,190 - 10,740 Radiometric
E24 b4 silty humic soil | Beta - 256793 -22.9 10,220+50 12,070 - 11,830 AMS
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Fig. 2. Distribution of fluvial terraces in the Youdo area and location of the trench site. Division of terrace surfaces and
distribution of tectonic landforms are after Sugiyama, Shintani et al. (2009). 1/25,000 topographic maps “Yorii” and
“Honjo” by Geographical Survey Institute are used for the base map.
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Fig. 3. Plan and topographic profile of the trench site.
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Fig. 5. Snapshot of the excavated trench viewed from the uplifted (northeast) side.
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Fig. 7. Logs of three walls of the trench.
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Fig. 10. Calibrated C ages obtained from b3 and b2 layers.
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Fig. 11. Timing of faulting events on each fault of the Kanto-heiya-hokuseien fault zone.
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