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Abstract

The Yamasaki fault zone comprises six left-lateral active faults including the Ohara, Hijima,
Yasutomi, and Kuresakatouge faults. These faults, exclusive of the Hijima fault, have proved to
reactivate during AD 868 Harima Earthquake. We explored three trenches across the Hijima fault at the
Aoki district in Shiso City to reveal its late Holocene activity. Although no fault planes appeared at any
trench sites, a buried creek outcropped at one of them. The radiocarbon dates of humic layers on the
creek bottom show that the creek was constructed after 1,600 years ago. We also detected the deformed
soil layers and cracks in the terrace deposits at another site caused by the strong motion during a large
earthquake after 1,600 years ago. An old oral tradition in the Aoki district suggests that a fault pond
appeared with a surface rapture by an ancient earthquake and then artificial creeks were dug to drain
the pond water. The excavated creek, cracks, and deformed soil layers support the reality of the oral
tradition. Because AD 868 Harima Earthquake is the only large earthquake since 1,600 years ago in the
region, the Hijima fault possibly reactivated and produced the surface rapture during the earthquake.
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ATFS: Arima-Takatsuki fault system, RAFS: Rokko-Awaiji fault system,
YFS: Yamasaki fault system, MTL: Median Tectonic Line fault system.

B s RS &2 0 AT BT 25 W E O 2 A
KFEMIIHEREE T OTEWTE, MEAIMEERE LWL M OIEWE. TEEEO 270306 Wi 2
(1991) ITHED L. FRIGRA G E 2 MR DIEWTE & AW .

Fig. 1. Distribution of active faults in and around the western Kinki District, Japan.

Active faults are depicted after Research Group for Active Faults of Japan (1991). Thick and thin solid lines

show active faults with certainty I and those with certainty II or III, respectively. Red solid lines show 6 active

faults of the Yamasaki fault zone and the Kusadani fault.
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Fig. 2. Distribution of active faults and lineaments in and around the Yamasaki fault zone, and topographic feature of the surrounding area.

Contour on land is smoothed by eliminating valleys less than 1 km in width. Contour interval: 100 m (solid line) and 20 m (dotted line). Broken

lines indicate lower altitude areas. Shaded parts show areas higher than 1,000 m in altitude.
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Fig. 3. Surface trace of the Hijima fault and the trenching survey area.
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1:25,000 topographic maps of “Yamasaki” and “Hijima” published by Geographical Survey of Japan are used.
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Fig. 4. Detailed topographic map around the trench sites at the Aoki district, Shiso City, Hyogo Prefecture, showing distribution of terrace surfaces.
Topographic maps with an original scale of 1:1,000 by the Japan Highway Public Corporation are used. Contour interval: 1m.
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Fig. 5. Photographs and sketches of the Aoki 2nd trench walls, showing stratigraphic division and sampling points for AMS-'*C dating and tephra

analysis.
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Fig. 6. Photographs and sketches of the Aoki 3rd trench walls, showing stratigraphic division and sampling points for AMS-'*C dating and tephra

analysis.
See Fig. 5 for geologic legends.
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Table 1. AMS-"“C dates of the buried humic soil samples from two trench sites at Aoki, Shiso City, Hyogo Prefecture.

Sample Trench si.te Sampling Laboratory Material Pretreatment 0"C (%)  Conventional *C age  Calibrtated age ( 20)

No. andwallside horizon ID by AMS Libby Age (yr BP) (cal BP)
C1 2 Via PLD-12490 Humic soil HCI (1.2N) -25.20 +0.13 1700 + 20 1551-1629 (79.7%)
West wall 1654-1693 (22.2%)
c2 2 Il PLD-12491 Humic soil HCI (1.2N) -25.40 +0.12 8380 + 30 9306-9365 (22.6%)
West wall 9372-9480 (72.8%)
C3 2 Via PLD-14349 Humic soil HCI (1.2N) -22.17 +0.13 2265 + 20 2181-2242 (38.8%)
East wall 2303-2346 (56.6%)
C4 3 V IAAA-8292 Humic soil HCI -21.01 £ 0.67 2580 + 30 2540-2566 (3.9%)
West wall 2572-2587 (1.4%)
2618-2634 (3.1%)
2700-2764 (87.0%)
C5 3 V IAAA-8293 Humic soil HCI -20.09 £ 0.82 1830 + 30 1639-1643 (0.5%)
West wall 1698-1838 (91.5%)
1841-1864 (3.5%)
(03] 3 V IAAA-8294 Humic soil HCI -25.82 £ 0.65 2160 = 30 2058-2209 (55.3%)
East wall 2229-2308 (40.1%)
Cc7 3 Il IAAA-8295 Humic soil HCI -29.51 £ 0.65 8360 + 50 9256-9493 (95.4%)

East wall
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Table 2.  Petrographic characteristics of the sediment samples from two trench sites at Aoki, Shiso City, Hyogo Prefecture.
Sample | Trench site and Grain composition (%) Heavy mineral composition (%)

No. wall side Gl Lm  Hm Rf Ot | Opx Cpx Gho Bho Cum Opq Bt Zr
1 2 West 36 8 55 495 1 17 4 52 0 3 24 0 0
2 2 West 1 24 4 70 1 8 0 69 1 1.5 19 0 1.5
3 3 West 31 125 4 51 15| 115 0 545 1.5 3 285 1 0
4 3 West 14 125 55 65 3 9 1 535 1.5 3 315 05 0
5 3 West 12 14 5.5 62 6.5 11 0 57 0.5 25 28 1 0
6 3 West 6 115 25 69 11 9.5 0.5 65 25 4 17 1 05
7 3 West 11 135 5 66 4.5 10 0 65 0 4.5 20 0 05
8 3 West 13 10 3.5 67 6.5 7.5 05 675 1.5 6 17 0 0
9 3 East 30.5 9 3 51 6.5 12 1 49 1 1 35 0 1
10 3 East 6.5 9 4 73 75 11 1 55 0.5 25 30 0 0
11 3 East 6 125 35 70 8 45 0 715 1 5 17 1 0
12 3 East 1.5 11 6 735 8 9 0 65 1 3 19 25 05

Sample | Trench site and Glass shard morphology (%) | Palebrown Refractive index of glass shards (n)
No. wall side H C T Ot glass (%) (mode)
1 2 West 70 195 5 55 3.5 1.509-1.514 (1.511), 1.499, 1.503
2 2 West 57.5 25 9.5 8 0.5 1.496-1.503 (1.499)
3 3 West 71.5 16 45 8 4 1.507-1.512 (1.509-1.511), 1.498-1.500 (1.499)
1.506-1.512 (1.511), 1.498-1.500 (1.499),
4 3 West 70 10 75 125 4 1.503-1.504
1.508-1.514 (1.509-1.511), 1.499-1.501
5 3 West 72 135 6.5 8 3 (1.499-1.500), 1.505
1.498-1.500 (1.499), 1.507-1.511 (1.510),
6 3 West 69 185 3 9.5 35 1'502-1 505
7 3 West 67.5 175 4 11 4 1.506-1.513 (1.510-1.511), 1.498-1.500, 1.502
1.498-1.500 (1.499), 1.508-1.512 (1.510-1.511),
8 3 West 59.5 26.5 6.5 7.5 6 1504-1 505
9 3 East 70 175 2.5 10 9 1.506-1.512 (1.510-1.511), 1.498-1.500 (1.499)
1.508-1.513 (1.509-1.511), 1.498-1.500 (1.499),
10 3 East 76 11 3.5 9.5 3.5 1.503-1.504
11 3 East 69 11 5 15 1.498-1.502 (1.499), 1.508-1.512 (1.510)
12 3 East 67 17 2 14 1.497-1.500 (1.499), 1.509-1.511, 1.502-1.505

1) Grain composition; Gl: glass shards, Lm: light minerals, Hm: heavy minerals, Rf: rock fragments, Ot: other grains.
2) Heavy mineral composition; Opx: orthopyroxene, Cpx: clinopyroxene, Gho: green hornblende, Bho: brown hornblende, Cum:

cummingtonite, Opq: opaque mineral, Bt: biotite, Zr: zircon.

3) Glass shard morpholgy follows Yoshikawa (1976). H: H-type glass shard, C: C-type glass shard, T: T-type glass shard, Ot:

other type glass shards.

4) Refractive indexes are measured using RIMS86 system following Danhara (1993) and Danhara et al. (1992).

BOKBEICHBL/ZEASND VI a EHh O HEEE
1% 2,350 ~ 1,550 cal BP @ “C EfXE&ERL7Z. Ih
S OEMERIIEHILRFORBLETH > 2 VEICHR
THEALNDZEMNS, KKIZ 2,350 ~ 1,550 cal
BP DABRICHEHI, I EHEESN, Lo KHE
BRICECEMOEAKE THD EEZ OGNS, Lizdio
T, ZORMEI, £ 1,600 FiLRICEELZDD
THho, BhEMEORE (& 1D Gl 1997 Fk3%
1996 ; FHEEIFH,, 2013) LW LAabES L, 868
ERREBEMETH > ZalBEENKREN. ZOXDITEBERD
BEENEVWEEZEZONDZEND, 868 HEIFEME
WL CII AW HIREI L, Bl X CTHIERE A I
LzbDEfERINS.
FEARE2-H3 ML OFIIBIZHBEHZNS, HK
WX OIRALE: BN, R 1 @2 AREAICE S

THEREL, VA ZE2 IEOWEETH 5 Z &abhn
5. IEzE BT EOEELE (UE) o “CFERIE
%, FOLMOIVE LEEIC K-Ah OREKEHEN TR T
EBHZENG, AL O AKMERIT K-Ah &R LA
ATD 7,300 ~ 9,500 FFRITH D EHEE SN 5.

HEAEINLOFTIE, IENS VEFEICNTT
OHifEIz, WMENPHEIALLEOERNELC TS, Z
OZRFTELRICHEZEL TBO, TEPICEED SN0
7, HEIAKE S TN B AN TR D, HiE
TUTH S BEOEFIOELN R, EAOIE - VEATA DR
U THIEINICE B ATIRM DR S Nz, TNH DK
M5, KHERICHIETEICBWTE U mERcXk o,
HiE & HE OIEELDSAE U 2 rTREE T B W EE 2 5 5.
ELICHBRMENIITIEETMBICHEL TBD (K
6), T IHMOMRENSIE, HEINZ D D HEFEY



NEHR

Humans and Nature no.27 (2016)

Sample
No.

Layer

Grain composition (%)

50

-1

=)
3

P

Gl

IV, Trench-2 H

Q

=)

50

=)
3

]

2 Lm
Layer Ill, Trench-2
0 50 10
o [ T -
Layer IV, Trench-3
0 50 100
4

Wedge, Trench-3

o

50 1

=)
3

Wedge, Trench-3

o

50

=)
5]

]
]
!

Wedge, Trench-3

7

o

50 1

=)

NI

Wedge, Trench-3

o

50

=)
5]

|
]
g

Wedge, Trench-3

Layer

10

=)

50

=)
S)

NI

IV, Trench-3

o

50 1

=)

Wedge, Trench-3

1"

Wedge,

12

Layer

o
a
S
=)

-I

[0]
—
b=
@
o
Q
?'
w

o
=)

/1, Trench-3

S]

Heavy mineral composition (%)

- e

-I

o
a
S
=)
S}

-I

a
=3
=)
=3

o]
>
°
2

a
S
=)
=)

o

=)
S)

o

50

=)
S

o

50

=)
5]

o
a
=]
=)
=3

@
4
o

o
a
S
=)
1S3

o

50

=]
5]

Bho Bt, Zr

HARE 2 -5 3 ML O FOHREDREI DT 7 T Wi kR
Rt 1/8 ~ 1/16mm ORI 1Ok F-HLEL, [FIKLEREIPH O EHLMFARK, [FIRIEREH O XILT Z X DIFRE
THIRE © Gl kI Z A, Lm, 8§i¥), Hm, T, Rf, HH, Ot, TOMOK 1. MM © Opx, RIHHA, Cpx, B
RHEA, Gho, fktaifmfAPA, Bho, @M A, Cum, HI>F b2PA, Bt, BER, Zr,

Glass-type composition (%)

50

Refractive index of glass shards (n)

!

AT K-Ah
|| = =
T T
JH type
[c type
ot QT type
10 [Jother types

o
o
S

!

=)

9
.

o

B

o
a
S

il

o

!

;
.l

o
a
S

$

=)
a
S

o
=)
1S3

=)
a
S

!

R

it

o
o
<)

e GE)IL 1976) * H, ®WY¥H, C, i, T, ZfEE, Ot, TOMDH T A.

Fig. 7.

For grains, heavy mineral crystals and volcanic glass shards, 200 particles of 1/8 to 1/16 mm in a long diameter were analyzed concerning grain
composition, heavy mineral composition, and the morphological types and refractive indexes of glass shards. Grain composition: Gl, volcanic
glass shards, Lm, light minerals, Hm, heavy minerals, Rf, rock fragments, Ot, other grains. Heavy mineral composition: Opx, orthopyroxene,
Cpx, clinopyroxene, Gho, green hornblende, Bho, brown hornblende, Cum, cummingtonite, Bt, biotite, Zr, zircon. Glass shard morphology

Results of tephra analysis for the sediment samples from the Aoki 2nd and 3rd trenches.

according to Yoshikawa (1976): H, H-type shard, C: C-type shard, T, T-type shard, Ot, other type shards.
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1 i K FH T K D
1818 (3Lfk 15) LEAME | M =60 LA~ 1LiEHT —
1864 LI 1) 72 | BEAME | M=61/4 R - PHik 7=1348" E, ¢$=350° N
WL 1865 (B 1)
1961 (FEFI 36) - M=59 LLREEPEE (B | 7=134° 24 E, ¢$=35" 06’ N,
HTAF ) h=40km
1984 (HHFI 59) L1y Hh 72 M=5.6 IR (L | v=134° 356" E, $=35" 57.6' N,
W T A5 31) h=17km

1 CKHHE &G/ (1997) 12, ZTOMITTEE (1996) BIXOFEEIFN (2013) 1IZHD W=,



