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Paleoseismicity of the Makigahora, Enako, Miyagawa and Nukuidani faults in the
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Abstract: The Takayama-Oppara fault zone is composed of right-lateral strike-slip faults trending
NE-SW in northern Gifu prefecture, central Japan. We carried out paleoseismological studies on the
Makigahora, Enako, Miyagawa and Nukuidani faults in this fault zone to evaluate the rupture probability
in the future of these faults. Three trenches and three pits were excavated at Maehara, Makigahora,
Shioya, Mochidani and Nukuidani sites. A high-angle fault was exposed at the Machara site on the
Makigahora fault. Radiocarbon dates indicate that at least three faulting events occurred in about 6,300-
6,000 years ago, 6,900-6,500 years ago, and 14,000-12,400 years ago. At the Shioya site on the Enako
fault, a south-dipping normal fault with V-shaped graben was observed, and radiocarbon dates indicate
that at least one faulting event occurred in about 6,000-5,100 years ago. At the Mochidani site on the
Miyagawa fault, a high-angle fault exposed on the pit walls, and the last faulting event might occur after
about 1,900 years ago. At the Nukuidani site on the Nukuidani fault, a fault deformed a dammed-up
peaty sediment, and at least two faulting event is estimated to have occurred in about 5,600-3,700 years
ago and after about 7,200 years ago.
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Table 1. Radiocarbon dates of the samples from the Machara trench. "“C ages were corrected by d"°C
and calculated using Libby half-life of 5568 years. Calendar years are dendrochronologically
calibrated probable age ranges of confidence levels 68.3% (1o). Calibration was carried out
using IntCal04 Radiocarbon Age Calibration (Reimer et al., 2004).
= = o 13 C i3 C o s s
HENo |BES| BENo |0 'CHESA EERICA0N | gppey | mm %
(vBP) 1Sigma (Cal)
MECE-9 3a | AHEMEREY | 1AAA-81820 197030 AD 0 to 70 AMS;% A
MECW-2 3b | AEEHIEY | Beta—255050 378040 BC 2290 to 2130 AMS;% A
B} . ~ BC 2470 to 2400 .
MECW-3 3b | BEEHEY | 1AAA-81824 391030 BG 2390 to 2340 AMS;% A
MECW-20 | 3b | A#EHTEY | Beta—255051 4290=+40 BC 2930 to 2870 AMS;% A
B . ~ BC 3950 to 3850 .
MECE-10 | 3b | HH#EMEY | IAAA-81821 503040 BG 3820 to 3760 AMS;% A
BC 3940 to 3870
MECE-20 | 3b | HHEHEY | 1AAA-82537 502040 BC 3810 to 3750 AMS;% A
BC 3740 to 3710
B} . ~ BC 4040 to 4015 .
MECE-21 3b | AHEHTEY | 1AAA-82538 516040 BG 4000 to 3945 AMS;% A
BC 4330 to 4290
BC 4270 to 4220
MECE-11 3e | AEHTEY | Beta—255047 536040 BC 4210 to 4160 AMSi% A
BC 4130 to 4110
BC 4100 to 4070
BC 4660 to 4640 .
MECE-12 | 3e ity ) Beta—253044 573040 BG 4620 to 4500 AMSiE AAA
MECE-13 | 3e RIEH Beta—255048 5650=+40 BC 4535 to 4450 AMS:E AAA
MECW-4 3e | AEHIEY | Beta—253046 617050 BC 5210 to 5050 AMS;% A BHEBORAM
. . ~ BC 4350 to 4315 .
MECW-5 3e | AHEHIEY | 1AAA-82540 546040 BG 4295 to 4260 AMS;% A
MECW-6 3e | AMEHIEY | 1AAA-81825 480+30 AD 1415 to 1445 AMS;% A BECLHNSEADAEEM
B} . ~ BC 5000 to 4890 .
MECE-17 3f | AEHTEY | 1AAA-81822 604040 BG 4870 to 4850 AMS;% A
BC 5210 to 5160
MECW-11 3f | AMEHIEY | 1AAA-81827 613040 BC 5140 to 5100 AMSi% A
BC 5080 to 4990
MECW-7 3f | AEEHIEY | Beta—253047 616050 BC 5210 to 5050 AMS3% A
-~ . B BC 5380 to 5290 .
MECE-14 3f | AEHTEY | Beta—255049 634050 BG 5270 to 5220 AMS;% A
BC 7540 to 7450 R
— =3 — -+ 3
MECE-18 3f | AEHTEY | Beta—253045 839050 BG 7410 to 7370 AMS;& A
. . B BC 7550 to 7450 .
MECW-9 3g | AHLEHTEY | Beta—253048 841050 BG 7400 to 7380 AMSi% A
_ . ~ BC 10710 to 10610 .
MECW-1 4a | HHEEHREY | 1AAA-82539 10520250 | o oco0 i ioaa0 | AMSHE A
i} . ~ BC 5840 to 5820 . s e
MECW-10 | 4b | AH#E#TEY | IAAA-81826 690040 BG 5810 to 5790 AMS;% A LEMSEA?
MECW-16 | 4c [t 0an Beta—254348 | 11980+60 | BC 11960 to 11810 | AMS:% AAA
MECE-8 4c A IAAA-82536 1247060 | BC 12770 to 12330 | AMS:E AAA
MECW-18 | 4c P IAAA-81830 1304050 | BC 13600 to 13280 | AMS:% AAA
MECE-19 | 4e | HI&EHREY | IAAA-81823 20520+90 | BC 22780 to 22440 | AMS:E A
i . ~ BC 4900 to 4860 .
MECW-12 | 5a | AHEHTEY | 1AAA-81828 594040 BG 4850 to 4730 AMSik A
BC 5210 to 5170
MECW-15 | 5a | AHEHHEY | Beta-253049 608070 BC 5070 to 4890 AMSiE A
BC 4870 to 4850
MECW-14 | 5a | HHEEHEY | IAAA-81829 655040 BC 5535 to 5475 AMSiE A
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Table 2. Radiocarbon dates of the samples from the Makigahora pit.

13 - PE ¢
HENo. |BE%| BE BENo |0 CCHESAR| EERICA0 | gppep | nms %
(yBP) 1Sigma (Cal)
BC 760 to 730
MHCE-1 2 EHEHIEY | 1AAA-81831 2490+30 BC 700 to 680 AMS;% A ATIiEL
BC 670 to 540
[ BC 5970 to 5950 .
MHCE-3 3 EHEHTEY | 1AAA-81832 698040 BG 5910 to 5800 AMS;% A
BC 7290 to 7270
MHCE-9 4 EHEHTEY) | Beta—255046 817050 BC 7260 to 7220 AMS;% A BHBEORREM
BC 7190 to 7070
MHCE-6 5 E A Beta-254346 690050 BC 5840 to 5720 AMS3% AAA
BC 7060 to 7000
MHCE-16 6 EHEHIEY) | 1AAA-81835 802040 BC 6970 to 6910 AMS;% A
BC 6890 to 6830
MHCE-14 6 EHEHIEY) | Beta—254347 797050 BC 7040 to 6810 AMS;% A
MHCE-4 6 EHEHIEY) | 1AAA-81833 8080+40 BC 7140 to 7030 AMSE A
MHCE-8 6 EHEHIEY) | 1AAA-81834 1243050 BC 12670 to 12290 | AMS3% A
MHCE-19 6 EHEHIEY) | 1AAA-81836 1191050 BC 11880 to 11760 | AMS3% A

B3EK MR TRERD DRI SNV B O U PR R RINAFERORERR. TR | L.
Table 3. Radiocarbon dates of the samples from the Shioya trench.

HENo. |BES|  ®H BENo |0 'CHESA EERICA0 | g pey | nmy fE
(yBP) 1Sigma (Cal)

AD 1670 to 1700
AD 1720 to 1780
SYCE-7 3 HHEHIEY | 1AAA-81803 15030 AD 1790 to 1820 AMS;% A
AD 1830 to 1880
AD 1910 to 1950

SYCW-7 4 B EHIEY | Beta—254338 3200+40 BC 1505 to 1430 AMS:% A

SYCE-9 4 HHEHIEY | Beta—255038 3920+40 BC 2480 to 2340 AMS3% A
BC 3330 to 3210

SYCW-4 4 HHEHIEY | 1AAA-81808 4480+30 BC 3180 to 3150 AMS;% A

BC 3130 to 3090

_ - B BC 3980 to 3930 . .
SYCE-10 4 HHEHTEY) | Beta—254336 512040 BG 3880 to 3810 AMSi% A BHBEOAREM

. - ~ BC 3950 to 3850 . . e
SYCW-5 5 AHEHTEY | 1AAA-81809 503040 BG 3820 to 3760 AMS;% A ANV B D ATREE

BC 3960 to 3910

SYCE-4 5 Bt Beta-254335 508040 BG 3880 to 3800 AMS;% AAA

SYCE-11 6a | HHAEHTEY | IAAA-81804 8420+50 BC 7570 to 7460 AMS3% A BifEOAEEH
- . ~ BC 3950 to 3830 .

SYCE-12 | 6a | HHSEHIEY | IAAA-81805 504040 BG 3890 to 3780 AMS;% A

SYCW-1 6a | AHEEETEY | IAAA-81807 506040 BC 3950 to 3790 AMSiE A

SYCW-2 6a | HHEMTEY | Beta—254337 610040 BC 5200 to 5170 AMS;% A

BC 5060 to 4940

BC 5640 to 5605

— £ i 3
SYCE-13 6c HHEHIEY | 1AAA-81806 668040 BG 5595 to 5555 AMS;E A
SYCW-11 7b B EHIEY) | Beta—254339 1064060 BC 10850 to 10710 AMS;E A
SYCE-18 7b HHEEHIEY) | Beta—255751 1071050 BC 10875 to 10780 AMS;E A
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Table 4. Radiocarbon dates of the samples from the Mochidani pit.

13 o .
HENo. |BES| BB AENo |0 CHESR| BERUCA0D | gy | mmsn e
(vBP) 1Sigma (Cal)
MTBCE-14| 3a R IAAA-81817 | 2070%30 B o 139 AMSHE | AAA
MTBCE-30| 3a RAL Beta-255045 | 226040 B o o 350 AMSHE | AAA
MTBCE—6 | 3a bRE] Beta—255043 2390+40 BC 520 to 390 AMS3E AAA
MTBCW-13| 4a ERE] Beta—254345 1990+40 BC 40 to AD 55 AMS3E AAA
MTBCE-12| 4a RiE® Beta—254342 2090=+40 BC 170 to 50 AMS:E AAA
AD 60 to 140
MTBCW-11| 4b | HHEHIEY) | Beta—254344 189040 AD 150 to 170 AMS;% A
AD 190 to 210
BC 730 to 690
MTBCW-12| 5 (47 IAAA-81819 244030 BC 660 to 650 AMSiE AAA
BC 550 to 410
MTBCE-10| 5 9 Beta-254341 44040 AD 1420 to 1475 AMS;% AAA B D AT REM:
MTBCE-26| 5 (&7 Beta—-255044 2690140 Sg ggg EZ ggg AMS& AAA
BC 810 to 750
MTBCW-9 | 5 &t Beta-254343 256040 BC 690 to 660 AMSiE AAA
BC 640 to 590
MTBCE-2 | 6a | AWEHIEY | Beta-254340 | 3530+40 Sg :ggg EZ :gsg AMS;% A
MTBCW-10| 6a | HH#EM#EY | IAAA-81818 3920+40 BC 2480 to 2340 AMS;% A

5 R XIAR L FRERED BRSO E R R RN AFERORER R, FR3H 1| REIE.

Table 5. Radiocarbon dates of the samples from the Nukuidani trench.

13 N O
HNo. |BES| BB MENo |0 CCHERR| BERINCA0D | g py | nm o
(yBP) 1Sigma (GCal)

AD 1470 to 1530 .

NKCE-18 3a xE Beta—255041 35040 AD 1550 to 1640 AMSi% AAA
AD 1295 to 1325 .

NKCW-23 | 3a | HH#4EHEY) | Beta-253043 62040 AD 1340 to 1395 AMS% A
AD 260 to 280 .

NKCE-17 | 3¢ PN Beta—255040 169040 AD 320 to 410 AMS% AAA
AD 240 to 265 .

NKCE-19 | 3¢ PN IAAA-81812 175030 AD 270 to 335 AMS% AAA
AD 60 to 140

NKCW-22 | 3c | BHEHTEY | Beta-253042 189040 AD 150 to 170 AMS;& A
AD 190 to 210
BC 350 to 290

NKCW-21 | 3¢ PN Beta—253041 215040 BC 230 to 220 AMS% AAA
BC 210 to 110

NKCW-14 | 3¢ AHA IAAA-81815 2950=+40 BC 1260 to 1110 AMS;% AAA
BC 1380 to 1250 .

NKCE-16 | 3c PN Beta—255039 303040 BG 1240 to 1210 AMSi% AAA

NKCW-19 | 3¢ AH Beta-253040 3480+40 BC 1880 to 1740 AMS% AAA
BC 3630 to 3560

NKCW-28 | 3d R IAAA-81816 473040 BC 3540 to 3500 AMSiE AAA

BC 3460 to 3380

BC 3640 to 3510 s
NKCE-4 3d PN Beta—253037 475050 BC 3400 to 3380 AMS;E AAA

BC 3640 to 3550

NKCE-1 3d KA IAAA-81121 474040 BC 3540 to 3510 AMSi% AAA
BC 3430 to 3380
BC 3640 to 3510 .
NKCE-8 3d xH IAAA-81810 475040 BG 3400 to 3380 AMSiE AAA
NKCE-9 3d AA IAAA-81811 4870+40 BC 3695 to 3635 AMS% AAA
NKCW-5 3d AH IAAA-81814 4970+40 BC 3790 to 3695 AMS% AAA
B . . BC 4550 to 4440 .
NKCW-12 4 EHEHTEY) | Beta—255042 566050 BG 4420 to 4400 AMS;% A
_ . B BC 4550 to 4440 .
NKCW-17 4 EHEHTEY) | Beta—253039 565050 BG 4420 to 4400 AMS;% A
NKCE-13 4 AEHTEY | Beta—253038 570050 BC 4600 to 4460 AMS3% A
NKCE-2 4 AREHIEY | 1AAA-81122 5860+40 BC 4785 to 4690 AMS3% A
-~ . ~ BC 5210 to 5190 .
NKCE-25 4 EHEHIEY | 1AAA-81813 617040 BG 5180 to 5060 AMS;% A
NKCE-7 8 EHEHTEY | Beta—255750 | 26620140 AMS3% A
NKCW-27 8 p Beta—255749 | 37270360 AMS:E AAA
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Fig. 1. Location of the Takayama-Oppara fault zone. Digital Map 200000 issued by Geographical Survey
Institute is used. Location of fault traces is based on the long-term evaluation of the Earthquake
Research Committee, HERP (2003).
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Fig. 3. Air-photograph around the Maehara trench site taken by Geographical Survey Institute in 1977.
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Fig. 7. Photograph of the both walls of the Machara trench. a: east wall, b: west wall.
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Fig. 9. Topographic cross sections around the Makigahora site.
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F12 . By MREER O T A,
Fig. 12. Photograph of the east wall of the Makigahora pit.
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Fig. 14. Air-photograph around the Shioya trench site taken by Geographical Survey Institute in 1977.

301



ik W

B3

- KA

- KB 5

5 [N

woe

"SI9JOW G7'°() ST [BAIOIUI TNOJUO)) “93IS oudl) eAo1yS ay) punote dew orydei3odo] Gy "1
WeT0 RIS I BT B L AN O THEY K ST

302



A

B

Wi RIEWTE R, Bor i, 41, BB LR T A BEE O &R

=

15

) B o [
EIMSGE SRENR wyes 1]
(OVFHIYO, Q) U0,  dgiosross B
SR \ "
BTk R CHEW . LOEYRISRM
WEFw-un B
e ZEm €9 ¥
figh
- _-.__.(. e
I ®q 3 . h“v : T
' ;uu . )

-oue[d [BO1IIA U UO I0JOUWI | SOJBOIPUI PLID) "YOoudI} BAOIYS A3 JO [[em Ised oy} Jo 50T ‘9] "1

B w T O TR A (4 LA LLQIFEL AN EY KT

oY
S0838LN 4

dgA0s F 0zt
11-30AS

S0938LN

0¢
/ P 1 — Ol
( L ~c k) dghoy dgAoyF0z1's
(EFEXH) b 01-30AS \
2-0dAS /3 93 , (w)
dgAovF026'e 13
6-30AS

03

303



f

5]

Il

R« BE PN R BY - 2

=
=]

-oue[d [eO11IIA UB UO IOJOW | SOJBOIpUI PLID) "YOUdI) BAOIYS 93 JO [[em Isom a3 Jo SoT £ S
B W 2RISR A (4 LALLM LA K LT

EE-GE LET
sgEE o s 1]
(OLF PO, Q) WO, asior=osos 8w
WW**R 1-MOAS B
B cwm  SEEH . LOCYRE@ [
EHMWH“W SSaMSLN 4 ZEF Bg
ligh
O..—u SGIMOSN o
S8SMZLN 4
8GMOSN d
dgAorF00l
2-MOA
SGGMSLN 4
0¢

S9YMOON 4

0¢

eg

ol
(w)

oM

304



rl s RIEWTREH, By i, T41, BB LT A BEE O & R A

BB, RN TREROTI. a: HAEm, b FERET.
Fig. 18. Photograph of the both walls of the Shioya trench. a: east wall, b: west wall.
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520 M. B Ay MEBITHLROHITE.
Fig. 20. Fault scarplet at the Mochidani A site.
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Fig. 24. Photograph of the Mochidani pits. a: southwest wall of A pit, b: southwest wall of B pit.
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Fig. 25. Air-photograph around the Nukuidani trench site taken by Geographical
Survey Institute in 1977.
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Fig. 26. Topographic map around the Nukuidani site.
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Fig. 29. Photograph of the both walls of the Nukuidani trench. a: northeast wall, b: southwest wall.
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Fig. 30. Age of faulting events recognized from the paleoseismological studies on the Takayama-Oppara fault zone.



