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Arrayed boring survey of the Torigoe fault
in Niigata Prefecture, central Japan

1 2 3

Mitsuhisa Watanabe®, Yoko Ota? and Yasuo Awata®

Abstract: The Torigoe fault displays evidence for its recent reactivation on a Holocene
lowland in Nagaoka City, Niigata Prefecture, central Japan. Watanabe et al. (2000) studied
the date and the vertical displacement of the most recent event and the average recurrence
interval of the Torigoe fault. We have conducted arrayed boring survey of the Torigoe fault to
reexamine the fault activity and confirm the conclusions. The items confirmed by our boring
survey are as follows: 1) the most recent event on the Torigoe fault occurred in the 12th -13th
century or later; 2) the ground surface was displaced about 2 m vertically by this faulting
event; 3) cumulative vertical displacement of the gravel layer ca. 7-7.5 ka attains 11 m; and
4) the average recurrence interval of the Torigoe fault is estimated to be 1,000-1,900 years.
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Fig. 1. Simplified Quaternary tectonic map of the Echigo Plain and adjacent area.
Anticlinal axes are from Kato et al. (1984). Contour interval is 200 m .
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Fig. 2. Geomorphological map of the study area.
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Fig. 3. Detailed location map of survey sites.

Seven boreholes (TG1 — TG7) are arrayed across the flexural scarp. B-3, B-4 and B-5
are the drilling sites of Watanabe et al. (2000) .
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Fig. 4. Geologic columnar sections of boring cores from TGl — TG7.
The locations of drilling surveys are shown in Fig. 3.
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core no. depthﬂmﬂ Material 14C* Calender year# Lob. No. note
161 2.0 | wood 1,690+80 AD 250 to 430 Beta-138390
4.7 | humus 5,190+70 BC 4045 to 3955 Beta-138391
AD 1050 to 1095
O LN o U | LTI fois | VISR
162 3.8 Lhumus  1..2.2000070 1 BC 4050 to 3960 | . Beta-138393 [ .
822, UM, 29,290+ 340 Beta-138394 AMS
6.7 | wood 44,800+ 2,040 Beta-138395 AMS
0.3 | charcoal | ‘modern . Beta-138396 AMS
TG3 0.8 | charcoal | 1,010+40 AD_1000 to 1030 | Beta-138337 [ AMS
5.4 | charcoal 4,590140 BC 3370 to 3345 Beta-138398 AMS
0.8 | charcoal 82030 AD 1205 to 1255 Beta-138424 | AMS
1.1 [ humus. 840+30 AD 1185 to 1235 | Beta-138425 | AMS
Teé 5.9 | charcoal 4,400+40 | BG 3090 to 2925 | Beta-139410 AMS
6.9 | humus_ 5.620+110 | BC 4550 to 4345 | Beta-139411
BC 4665 to 4645
7.5 | humus 5,700%80 BC 4615 to 4455 Beta-139412
4.5 | charcoal | 3,990+860 BC 2575 to 2460 | Beta-138399 AMS
BC 2560 to 2525
ol il B e ]..B0.2495 to 2455 | PetaiHMI0 ] AW
_________ 7.4 | humus | 5,390+40 | BC 4320 to 4225 Beta-138401 AMS
13.0 | wood 6,390+90 | BC 5470 to 5295 Beta-138403 | AMS
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................................................... e AD 1940 To 1950 1. g
5.3 | wood 1,590+40 | AD 420 to_ 535 | Beta-138407 AMS
166 8.5 | wood 4,400 140 | BC 3345 to 2890 | Beta-138408 1 .
________ 9.2 | plant 4, 180460 BC 3645 to 3515 Beta-138400 AMS
[ 12.2 | wood 5 220+B0 BC 5295 to 5050 Beta-138410
el B fyood 7,210+50 .1 BC 6205 to 6085 | Beta-138411 1 .AMS
.....12:8.].wood 7,590+60 | BC 6460 to 6410 ] Beta-138412 I~ AMS
.10 L wood 7.010%60""]""BC 5975 to 5815 | Beta-138413 " AMS
18.2 | wood >49 820 Beta-139862 AMS
1.7 | wood 240+30 AD 1645 to 1665 Beta-1368414 | AMS
......... 3.0 | humus  1...1.380E40 A . E»’:&D 55{]550 1o, 15356%...... —.petaz138415 1. AMS
1 to
........ A i VO B 1385 5o 1315, -5 o I
40 to 320
?.2“ 'H'QOdI 2 150+4:E“ ﬁg ..... z 95 tﬂ . 155 E‘E‘ta_13341? AHS
TeT |88 Iwoed L TT4330570 17 BC 3020 to 2890 | Beta-1384718 | T
10.6 | wood 5,150+40 BG 3980 to 3950 Beta-138419 AMS
13.7 | wood 6,430+100 BC 5485 to 5310 Beta-138420
....... 14,4 | 'wood """ '"""6,580£50 BC 5550 to 5485 Beta-138421 1AM .
5.4 L wood 11420180 gﬂﬂ ?ggg ‘Eﬂ ?iég Beta=138422 1 . ..
0
17.0 | wood 8,390+60 BC 7395 to 7370 Beta-138423 AMS

¥+ Conventional radiocarbon age based on Libby's half life (5568yr) with 1 sigma.

*% | sigma calibrated results (68% probability:
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Fig. 3. Detailed location map of survey sites.
Seven boreholes (TGl — TG7) are arrayed across the flexural scarp. B-3, B-4

and B-5 are the drilling sites of Watanabe et al. (2000)
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