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Reexamination of fault distribution and activity of the Hirai-Kushibiki fault zone in

the Kanto-heiya-hokuseien fault zone, central Japan, based on
geomorphological and drilling surveys
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Abstract: We conducted detailed topographic and drilling surveys of the Hirai-Kushibiki fault zone, a
component of the Kanto-heiya-hokuseien fault zone in central Japan, to reexamine its surface trace, slip
rate and faulting history. Topographic survey has confirmed that no important modification is needed for
the known surface traces of the constituent Hirai, Kamikawa and Kushibiki faults. Chronological study
of fluvial terraces and newly made topographic profiles show that the vertical slip rate of the Hirai fault
is 0.05~0.1 m/ky and that of the Kamikawa and Kushibiki faults reaches 0.1 m/ky. Topographic survey
also suggests that the Hirai fault displaces an alluvial fan of 25 to 30 ka. An array of boreholes at
intervals of two to fifteen meters, linked with tephrochronological analysis, has revealed that the latest
faulting event on the Kamikawa fault occurred after the fall of As-BP tephra of 20 to 25 ka. An array of
densely arranged boreholes across the Kushibiki fault has clarified that the fault ruptured after the
deposition of fluvial gravels of 30 to 40 ka, having a possibility of the last rupture event in Holocene
time.
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WIRERUES S TBIlESNS. TV MNEO FALIZIE,
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EHTFOV/L NG EDES 2~5ecm BBEDO N T X
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Table 1. “C dating results of core samples from the Youdo area.

. 613C Conventional Calibrated age
Sample Material Lab. No. 4 Method
(%0) C age(yBP) (1o:cal yBP)
Yo-1-S1 | humic sandy silt | Beta - 254403 -20.5 6,220+40 7,170 - 7,040 AMS
Yo-1-C1 humic silt Beta - 252772 -28.4 43,710+690 AMS
Yo-1-C2 humic silt Beta - 252773 -28.3 > 45730 AMS
Yo-2-Cl humic silt Beta - 252774 -25.7 1,800+40 1,810 - 1,700 Radiometric
Yo-2-C2 humic silt Beta - 252775 -23.4 7,530+60 8,400 - 8,330 Radiometric
Yo-2-C3 humic silt Beta - 252776 -23.4 8,090+70 9,080 - 8,990 Radiometric
Yo-3-Cl humic silt Beta - 252777 -22.1 2,090+40 2,120 - 2,000 Radiometric
Yo-3-C2 humic silt Beta - 252778 -23.3 6,340+60 7,320 - 7,240 Radiometric
Yo0-3-C3 | humic sandy silt | Beta - 252779 -28.4 27,290+170 AMS
Yo-4-S1 humic silt Beta - 254406 -20.5 3,280+40 3,560 - 3,450 AMS
Yo-4-S2 humic silt Beta - 254407 -21.7 2,390+40 2,460 - 2,350 AMS
Yo-4-C1 humic silt Beta - 254168 -26.3 28,070+200 AMS
Yo-4-C2 humic silt Beta - 254167 -27.0 27,870+190 AMS
Yo0-4-C3 humic silt Beta - 254408 -26.3 26,930+190 AMS
Yo-4-C4 sand Beta - 254409 -26.8 28,680+210 AMS
Yo-4-C5 sandy silt Beta - 254410 -26.6 27,670+200 AMS
Yo0-9-C1 humic silt Beta - 254169 -26.8 28,860+200 AMS
Yo0-9-S1 humic sand Beta - 254404 -22.3 9,030+50 10,240 - 10,190 AMS
Yo0-9-S2 humic sand Beta - 254405 -20.7 7,810+40 8,610 - 8,550 AMS
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Fig. 2. Division and chronology of fluvial terraces distributed in the survey area. Ages of major tephras are after Machida
and Arai (2003) and Soda (1996).
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Fig. 7. Results of tephra analysis of loam and silt beds covering Mla, L3b and L2 terrace surfaces and fI fan surface.
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Fig. 9. A very low scarp in the Hongo area, Fujioka City, viewed from south (downthrown side).
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Fig. 13. Detailed location map of 10 boreholes across the Kushibiki fault in the Youdo area, Yorii Town.
1/2,500 town planning map no. IV -JC35-4 of Yorii Town is used for the base map.
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Fig. 14. A low scarp in the Youdo area, Yorii Town, viewed from southwest (downthrown side).
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