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A record of paleoearthquakes during the Holocene on the Hachiman fault,
Nagaragawa-joryu fault zone, central Japan
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Abstract: The Hachiman fault, a major fault in the Nagaragawa-joryu (upper stream of the Nagara
River) fault Zone is a 21-31 km long, NW-SE striking strike-slip fault in the Mino Mountains, central
Japan. We conducted the first paleoseismic investigation to reveal the recent earthquake events of the
fault in stratigraphic sequences. The trench site, located at an offset ridge in the middle of the fault,
exhibits evidence of two faulting events between 7836 BC and present. The horizon of the most recent
event (El) is definitively indicated by the upward termination of the main rupture zone overline by
colluvium. The penultimate event (E2) is presumed from the flower-structure like disturbance of soil
layers overline by another colluvium. Modeled mean age and 95-percentaile ranges of these events using
OxCal program are 5018 BC and 5418-4616 BC for E2, and 2352 BC and 2630-2061 BC for El. These
ages yield a mean recurrence interval of 2666 + 278 years, which is longer than the elapsed time from
the most recent event to the present. An average recurrence interval including two open intervals before
E2 and after E1 is 3516 years or longer, but not likely longer than 4000 years based on the probabilistic

density function for the major active faults in Japan.
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F1R. LT LERIMLZEED C AR REHI T X CHBESERY TH Y, Beta Analytic Inc.
IZ& > TAMS IETHEMAIE S 17z, BREIOBIEFMRIT OV TIE, OxCal 1T XY fERE 45y
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Table 1. Radiocarbon ages from the Tantawa trench. All samples are organic sediments. Ages are obtained by
AMS analysis at Beta Analytic Inc. 95 % confidence ranges and mean for ages are derived from the
probability distribution function using Oxcal program. Calibration curve is IntCal13.

PRHUALE fE uE #UBHL MIEREBI 1D No. 14CHR (yBP) BIEA/R (unmodelled, BC/AD)
(conventional) (95%, 4= [X ft]) )+l o
N 6.9/1.50 13)E TTIN-723 Beta— 344061 1540 = 30 426 588 504 =+ 48
N 6.9/1.40 22)8 TTIN-721 Beta— 340039 2950 + 30 -1260 -1051 -1158 =*= 51
N 4.6/1.70 22J& TTIN-23 Beta— 341666 3510 = 30 -1918 -1748 -1829 =+ 47
N 3.3/1.85 22J8 TTIN-18 Beta— 340030 3100 %= 30 -1431 -1283 -1358 =+ 43
N 6.9/1.35 22)8 TTIN-720 Beta— 340038 3700 %= 30 -2199 -1981 -2090 =+ 49
N 5.8/1.50 22)E TTIN-516 Beta— 341669 3470 = 30 -1884 -1695 -1798 =+ 53
N 6.9/1.25 23)E TTIN-718 Beta— 341673 4260 = 30 -2921 -2762 -2883 =+ 37
N 6.9/1.20 23 ) TTIN-717 Beta— 341672 4790 = 30 -3645 -3521 -3572 * 41
N 5.8/1.35 23)E TTIN-513 Beta— 341668 4810 = 30 -3652 -3b25 -3580 £ 41
N 6.9/1.15 23)E TTIN-716 Beta— 340037 5280 % 30 -4232  -3996 -4120 % 65
N 5.0/1.40 23)E TTIN-26 Beta— 340033 5900 % 30 -4837 -4713 -4769 =+ 35
N 4.4/1.55 23-24f@  TTIN-17 Beta— 340029 3780 * 30 -2296  -2060 -2207 * 56
N 4.6/1.45 24)F TTIN-6 Beta— 341665 4070 = 30 -2851 -2491 -2628 =+ 93
N 6.9/1.10 248 TTIN-715 Beta— 340036 5670 * 30 -4583  -4448 -4501 £ 34
N 5.8/1.45 24f& TTIN-511 Beta— 341667 5760 * 30 -4701 -4535 -4613 =+ 46
N 6.9/0.85 24fF TTIN-710 Beta— 340035 6580 * 30 -5611 -5480 -5531 *= 34
N 6.9/0.70 25J8 TTIN-707 Beta— 341671 8010 = 40 -7062 -6776 -6928 =+ 82
N 6.9/0.65 265 TTIN-706 Beta— 340040 8280 £+ 40 -7468 -7185 -7333 *+ 84
N 6.9/0.60 265 TTIN-705 Beta— 341670 8600 + 40 =7721 -7567 -7617 =+ 39
N 4.4/1.05 265 TTIN-20 Beta— 340031 7130 %= 30 -6061 -5926 -6008 *+ 29
N 6.9/0.40 26 )= TTIN-701 Beta— 340034 8560 + 40 -7634 -7528 -7581 =+ 24
N 4.7/1.40 F-1r/@#Hs TTIN-14 Beta— 340028 4850 + 30 -3702 -3536 -3636 *+ 43
N 4.8/1.05 F-1r/@#H TTIN-9 Beta— 340027 5190 % 30 -4044  -3960 -4001 =% 31
N 4.8/0.55 F-1Wr/@#Hs TTIN-11 Beta— 344060 6670 £ 30 -5640 -5537 -5592 =+ 28
JE A F-1rE+H: 20121107 Beta- 341678 4120 £ 30 -2866 —-2579 -2718 *= 85
JEE A F-1Wrfg+ TT1B-1 Beta— 344062 4260 £ 30 -2921 -2762 -2883 =+ 37
S 6.9/1.50 228 TT1S-721 Beta- 341677 3610 = 30 -2110 -1889 -1972 *+ 45
S 6.9/1.30 24f& TT1S-717 Beta— 341676 4890 £ 30 -3712  -3637 -3675 *+ 24
S 5.2/1.40 24)& TT1S-509 Beta— 340042 5510 %= 30 -4449  -4274 -4365 *+ 37
S 6.9/1.00 26/ TT1S-710 Beta— 340041 6460 £ 30 -5481 -5368 -5423 *+ 34
S 3.6/1.40 26)= TT1S-12 Beta— 341674 6690 + 40 -5674 -5529 -5607 =+ 37
S 6.9/0. 80 26/ TT1S-706 Beta— 340040 8280 *+ 40 -7468 -7185 -7333 *= 84
S 4.7/1.05 26/ TT1S-24 Beta— 340032 6970 = 30 -5974 -5756 -5853 =+ 49
S 3.9/0.90 26/ TT1S-14 Beta— 341675 7550 %= 40 6473 6271 -6416 =+ 37

B2k, BEM LT THLNITR - 2 \EETE OTEBIRE. 1~ MRS K OFKRIE O FE &
MR 721X, OxCal 717 T AT X 5.

Table 2. Ages of faulting events on the Hachiman fault, at the Tantawa trench site. Ages and single standard deviations
are derived from the probability distribution function using Oxcal program.

A~ hOFA (BC/AD) FRERE  (yr)
AR 95% 68% 95% HfE+1 o 95% 68% 95% e+ o
El -2630 -2513 -2150 -2061  -2352 =+ 161

2125 2364 2975 3214 2666 = 278
E2 -5418 5346 -4703 -4616 -5018 = 237
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Fig. 1. Location of Tantawa trench site on the Hachiman faut, in the Nagarakawa-joryu fault
zone. The Nagaragawa-joryu fault zone consists of the Hachiman, Futsukamachi,
Ono, and Naru faults. Active faults are from Suzuki and Sugito ed. (2010), except
for those in the index map from Yoshioka et al. (2005).
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Fig. 2. Map of the tectonic geomorphology around the Tantawa trench site. 2-meter-contour map is generated from 2-m-grid
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Fig. 3. Ground survey map of the Tantawa trench site. Contour interval is 25 cm. Projection of the
map is the Plane 7 of the Japan Projection System.
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Fig. 4. Plane view of the trench, showing ruptures exposed on the trench walls and bottom. Solid squares denote
the radiocarbon samples with calibrated age in average (BC/AD).
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Fig. 8. Generalized geologic column of the Tantawa trench.
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Fig. 9. Comparison between calibrated radiocarbon ages and stratigraphic sequence of samples from the trench.
Approximate range of calibrated ages from units of 15, 22, 24, and 26 are shown by dark shading. Relative heights
of samples are normalized to a section at the continuous sampling location at 6.9meter in the north wall.
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Fig. 10. Tephra analysis of the samples from the trench. Analyzed by Furusawa Geological Survey Inc.
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Fig. 11. Calibrated and modeled age distribution of the radiocarbon samples and faulting events using OxCal program.
Probability distribution functions and the 95 % confidence ranges for those distributions of modeled ages are
shown. Mean ages of events and base boundary are also calculated for events and boundary base.
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Fig. 12. Summary of the age ranges of two faulting events and open intervals before and after those
events at the Tantawa trench.
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