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Paleoseismicity of the Kajiya, Sekigahara and Miyashiro faults
in the Yanagase-Yoro fault system, central Japan
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Abstract: The Yanagase-Yoro fault system extends from Japan Sea to Ise Bay, central Japan, in the
NNW-SSE direction with a left-lateral strike-slip component. We carried out geomorphological and
geological surveys on the Kajiya, Sekigahara and Miyashiro faults in the fault system, to reveal
paleoseismic activities. Two trenches at sites A and B, 200 m away from each other, were excavated
across the Kajiya fault, and one trench across the Sekigahara fault. A high-angle fault cutting terrace
deposits and black soil layers was exposed on the trench walls at the site A. At the site B, a fault was
observed to cut bedrock and terrace deposits. These trench surveys and radiocarbon dates reveal that the
latest faulting event on the Kajiya fault occurred in these 1,000 years, and the penultimate event might
have occurred about 7,200 to 6,700 years ago. At the trench on the Sekigahara fault, bedrock is covered
by slope deposits and no fault was observed on the trench walls. The present and the previous trenching
studies show that the Sekigahara fault do not have ruptured in these 19,000 years. On the Miyashiro
fault, the boring surveys of the present study show that a top of the Tokai Group is vertically displaced
by about 35 meters. An estimated deformation pattern and radiocarbon dates from an array of bore holes
suggest that the Miyashiro fault ruptured about 12,000 years ago or later.
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Table 1. Radiocarbon dates of the samples. "“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% (10), using Oxcal 4.1 (Bronk Ramsey, 2009) and IntCal09 Radiocarbon Age Calibration database

(Reimer et al., 2009).
BEAIRLUTF
BHINo. ‘ EEs ‘ e ‘ AENo ‘ o mﬁ‘—tﬁﬁ‘ TRERnCaI 09| sk ‘ % ‘ %
(yBP) 1Sigma (Cal)
KA1-E-04 2 22147 Beta—-288989 2970+40 BC 1265 to 1127 AMS;X AAA
KA1-E-02 3 R’ Beta—288993 299040 BC 1302 to 1132 AMS;% AAA
KA1-E-13 3 AWEMTEY | Beta—289004 316040 BC 1493 to 1408 AMS;E A
KA1-E-11 4 AHEHTEY | Beta-289002 381040 BC 2335 to 2148 AMS;X A
KA1-W-05 2 AHEHEY | Beta—289001 366040 BC 2131 to 1965 AMS;E A
KA1-W-03 4 24147 Beta—288992 474040 BC 3632 to 3385 AMS;X AAA
KA1-W-07 5 AWEHFY | Beta-289005 559040 BC 4455 to 4368 AMS% A
KA1-W-12 5 HHEHEY | Beta-291058 591040 BC 4827 to 4726 AMS;E A
KA1-W-13 6b BHEEHTEY | Beta-289003 614040 BC 5207 to 5006 AMS;X A
KAT-W-14 6b AHEHERY | Beta—289000 638040 BC 5464 to 5315 AMS:k A
BARBA2NL VT
BHNo | EESH | BH mpno | OOMERR BEAINCA00 | g | mmmn %
(yBP) 1Sigma (Cal)
KA2-E-07 2 247 Beta—288991 2880+40 BC 1126 to 1001 AMS;% AAA
KA2-E-13 3 HHEHEY) | Beta-288988 564040 BC 4530 to 4404 AMSi% A
KA2-W-04 2 AWEHEY | Beta—288998 385040 BC 2449 to 2210 AMS;E AAA
KA2-W-01 3 o447 Beta—290273 394040 BC 2549 to 2347 AMS;X AAA
KA2-W-02 3 HHEHEY | Beta—288999 490040 BC 3705 to 3647 AMS;% A
$RAEBRLUT
_—_ ‘ [N ‘ —_ ‘ — ‘ 61scﬁIEE’rh‘ Pgﬁﬁft(IntCal 09) | ey ‘ mE ‘ -
(yBP) 1Sigma (Cal)
KB-E-04 2 22147 Beta-291063 230+40 AD 1641 to 1953 AMS;X AAA
KB—E-11 3 HHEHEY | Beta291061 177040 AD 216 to 338 AMS;% A
KB-E-05 4 2247 Beta—288990 890+40 AD 1049 to 1211 AMS;% AAA
KB-E-01 4 b9 IAAA-101489 100030 AD 992 to 1116 AMS;X AAA
KB-E-10 4 EHEHTEY | Beta—291060 136040 AD 637 to 689 AMS3& A
KB-E-09 4 EHEHEY | Beta-288995 164040 AD 346 to 530 AMS;E A
KB-E-07 5 AWEHEY | Beta—291059 382040 BC 2341 to 2155 AMS;E A
KB-E-08 5 AHEHTEY | Beta-288997 1028050 BC 10191 to 9894 AMS;% A
KB-W-02 3 AWEHTEY | Beta—288996 204040 BC 106 to AD 17 AMS;E A
KB-W-01 5 AHEHEY | IAAA-101490 1041040 BC 10454 to 10202 AMS;X A
B8 BB sBINAR—) L
BHNo | BEm) | BH N, | OVOMERM) BRAUCA) | g | mmmn %
(yBP) 1Sigma (Cal)
K-1-1 1.58-1.63 HEYE A Beta-291062 111040 AD 894 to 980 AMSi% AAA
K-1-2 212-218 | AWEHTEY | Beta291064 687040 BC 5799 to 5714 AMS;X A
K-3-1 3.35 HHEHEY | Beta—291065 1125050 BC 11275 to 11154 AMS;% A
K-1-4 4.90 E 3 Beta-292947 1609070 BC 17471 to 17032 AMS;% AAA
K-1-5 6.90-6.93 HEYE A Beta—292948 1785080 BC 19526 to 19284 AMS;X AAA
K-1-6 843 HEYE A Beta—292949 1893090 BC 20925 to 20359 AMS;% AAA
MEN VT
S#No. Bxs sty AENo S 13CHEER Péﬂifc(lnmal 09) P =
(yBP) 1Sigma (Cal)
SC-E10 221471 Beta-289025 9230+50 BC 8542 to 8347 AMS;% AAA
SEKI-E05 AHEHRY | Beta—289024 1233050 BC 12566 to 12130 AMS3& A

BRA=ULY
H¥No. | B (m) E AN, | OOCMERR| BERMCA 09 | gy | mmps .
(yBP) 1Sigma (Cal)
M-1-1 19.50-19.55 g Beta—-289026 >43500 AMS;% AAA
M-1-2 19.80-19.85 P Beta-291066 >43500 AMS;% AAA
M-3-1 1.80 A EHEY Beta—289027 140040 AD 614 to 660 AMS;% A
M-3-2 2.85-3.03 G HEY Beta—-289028 10270+50 BC 10177 to 9890 AMS;% A
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Fig. 1. Geological map and location of the Yanagase-Yoro fault system. Seamless Digital Geological Map of Japan
(1:200,000) by Geological Survey of Japan, AIST is used. Red lines and characters show active faults and their
names shown by ERC, HERP (2001, 2004).
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(F1EDs, 1994) ZAE.
Fig. 2. Location of active faults and surveyed sites. Strip map of the Yanagase-Yoro fault system issued by Geological
Survey of Japan is used.
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Fig. 3. Topographic map around the Kajiya site.
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Fig. 4. Detail topographic map of the Kajiya A site. Contour interval is 25 cm.
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Fig. 5. Detail topographic map of the Kajiya B site. Contour interval is 25 cm.
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Fig. 6. Log of the Kajiya Al trench. Grid interval is 1 meter on vertical plane. See Table 1 for more information about
radiocarbon dates.
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Fig. 7. Photographs of the both walls of the Kajiya A1 trench. upper: eastern wall, lower: westerm wall.

187



W1

W2

W3

W4

KA2-W-04 385Li40

o MEEORn - e — - LR

KA2-W-01 3940440

o
<
+1
o
o
(=)
<
(o)
<
Z
g

0F¢0799 €1-3-2vM

F8. HaBE A2 NV TFOREm A v F. 70w RIZEhEH LT 1 m HE.
ERMERROFEILEE 1 KSR

Fig. 8. Log of the Kajiya A2 trench. Grid interval is 1 meter on vertical plane. See
Table 1 for more information about radiocarbon dates.
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Fig. 9. Log of the Kajiya B trench. Grid interval is 1 meter on vertical plane. See Table 1
for more information about radiocarbon dates.
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Fig. 10. Photographs of the eastern wall of the Kajiya A1l trench. upper: whole wall, lower:
close-up view.

190



L [ I
R B E
(m)  (m) (m)

iy Wi — W R, BaaE, By i JOVERWTE o kR A

- 2[isi7d 034

N

IBL5Y  0.28 2

v NERYEE
<= 6870140
BIRLT Y ERE N ME

B U Y SR v N
11250+50

A LR O e
ORfr&&t)

16090£70

BR T Y A > v M
AR O EE
€= 17850180

LA LR O HE

R U Y e L

i F B R OIS
<€ 18930190

I ]

P~ P e

0.Q
sl

174.51  0.50

B BIREB L FRBIOR— v 7 OWiEX.
Fig. 11. Cross section of the Kajiya B trench wall and borehole.
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Fig. 12. Topographic map around the Kajiya site.
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Fig. 13. Detail topographic map of the Kajiya B site. Contour interval is 25 cm.
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Fig. 14. Log of the Akiba trench. Grid interval is 1 meter on vertical plane. See Table 1 for more information

about radiocarbon dates.
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Fig. 15. Topographic map and cross sections across the Miyashiro fault.
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Fig. 16. Columnar section of the Miyashiro A site. Locality of the section and boreholes are shown in Fig. 15.
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Fig. 17. Columnar section of the Miyashiro B site. Locality of the section and boreholes are shown in Fig. 15.
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