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TRENCHES, LATE HOLOCENE DISPLACEMENT AND SEISMICITY
OF THE SHIKANO FAULT ASSOCIATED WITH
THE 1943 TOTTORI EARTHQUAKE

By Atsumasa ORADA, Masataka ANDO and Tameshige TSUKUDA

Synopsis

Three trenches were excavated across the Shikano fault which ruptured at the 1943 Tottori
earthquake (M=7.4). Materials exposed in the trenches included silts, sands, gravels of mostly
alluvial deposits and soils. Faulting was expressed in the trenches as conspicious flexures of
geologic beds, abrupt termination of geologic units, and open tunnels that possibly formed during
faulting. The latest faulting before the 1943 event was found in trenches A and B at Horakuji.
The faulting before 1943 was inferred to have occurred between 1,490 and 7,970 B. P. years.
The recurrence intervals for earthquakes like the 1943 Tottori earthquake along the Shikano fault is
estimated to be 4,000-8,000 years.

The average displacement rates for the past recent times were estimated by tectonic profiles along
the Shikano fault. The offset of streams, ridges and geologic units suggest that the Shikano fault
has slipped 40 m right-laterally for the past 300,000 (4-100,000) years, indicating an average right
slip rate of 0.1 mm/year. The maximum stream offset along the Shikano fault is 130 m. If we
assume the constancy of the slip rate over the past time, the Shikano fault is inferred to have
initiated its movement about 1 million years ago, and has a relatively low slip-rate compared with
those for active faults in the central and northern Japan. At four localities outcrops of the Shikano
fault in bed rocks and overling vocalnic gravel beds of late Pliocene were found and discribed in the
text.

Seismicity in and around the Shikano fault has been monitored since 1964 by the Tottori Micro-
earthquake Observatory. The recent activity (1976-1980) shows that a zone of earthquakes (M>
1.5) extends about 70 km along the Shikano and Yoshioka faults and their extensions to the east
and west. A detailed examination of the seismicity reveals that there are two seismic gaps that may
correspond to the possible eastern and western ends of the Shikano-Yoshioka fault. Based on the
seismicity, the Shikano-Yoshioka fault is 25 km long and 10 km deep shallowing towards the both
ends.
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Fig. 1. Schematic illastration of a sequence of faulting and deposition.
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Table 1. List of trench surveys across active faults in Japan
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Fig. 2. Schematic illustration of a trenching survey. Sizes of the trench are for a
typical case but vary with geologic and site conditions.
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Fig. 3. Location of fault traces of the Shikano and Yoshioka faults that formed
at the time of the 1943 Tottori earthquake (M=7.4). The boxes are

the localities shown in Figs. 4 and 7.
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Photo. 1. Oblique view of trenches A and B at Horakuji looking to the southeast.
A line F-F represents an approximate trace of the Shikano fault.

2 3 4 5 6 7 8
iy

S T

[

o v

f, 1,540+130y. BP (GaK-7913) 3,120£370y.BP(GaK-7912)
] or } | ‘

| |

Fig. 5. (a) West wall and, (b) east wall of trench A, CS: cultivated soil, 1IS: Humic soil,
SA: sand, G; gravel, F: fault, OT: open tunnel, BHS: black humic soil (peat),
SI: silt. Numbers indicate C!* dates.

EXO)



R « 2208 « {0 : EESFBTEORMBE L T ONF - WH - MEZNER 111

Fig. ba-b poBohiik I, FPLyFOhRT
WELSE L T2, coBhiiibnTREBTREML
TWADT, WEIKKEL:SDTH B, FIZZOWE
I, LRI L T 3, 2 oo
EohkEEOEOEN BN RSN 3 (Photo. 2), FHEEH
TRIBGOENE (A0 EOWNE) ol (LD
K 2b a6, HTROBRELSTNE, O
EOERICL - TITLBREDL S AL S, REMT
i3, M 34 m fEClRBEEVICH Db BN
Ao, CHRERBRRVICREL T S,

ZORCEOENEORER, 1943 hBORICEE
FHRATEAR L5m $AFFRLBLED, A&
REgYEE LT EgdtE Ul b L Bbhi, OB
OBEOENE (open tunnel) JFITHHESNTE DY,
BEhONBEMNERTRRE LTEESh S,

WEEEHRATOLE T O hiE, THEHE (Fig 5a)
O LEOHE» b Kk 60om, FEEE (Fig. 5b) ¢
Ad-AS BREESS 80em LRATNE, ChoDE = & h M
BEE (1944° o#ED L TERE L3IT-HT 20 Photo. 2. “Open tunnel” on the west wall
T, 1943 EDBIr X 28N EELZ NS, HREOR of trench A. The scale shows a
B (BEA) T, FEEE A XD ERAEOOR, L-m length.
BRAKEPEECT 2D ATHIC -2 72 B THE S,

B O EIYLIEE A7 (Fig. 5b TRIE &1- T BN Bfek ko D) 1B, RER (7B
D) B GHAD KhdTRE (obd, HBOBEMNEEAE LS 130em PED ETEMEEL
Thde ATEOMANDHEE R P LY FARTEREBR AN Do, N 73 —THEREHEAIELE
A, TMELES, D BB s, Ny 2k Ly FICESH B LBRENLD-ZOT,
FadX 55/ lhaT,

Al JBE AT BO CH ERMEMIZFAEN, 15404 1304 BP (GaK-7013) & 9120+ 3704BP (GaK-7912)
Thb. CHOOEIEBNBOEEEEE 10~20m OEITHRELASONOT, ThboOEHES
RTbOTH B, TNOOHBEOR L - B FFEFERMEELD 5P UFIBOENRERT L-EDN B,
Ehdh, TO2OOERDMICHE MBI IOES/C LIIHEETH L.

-2 BhLvF

ZHFA L vFips 28 m RAOHATHL. B
2% 15m, EXE 2~3m, B 5m ThHE, At
LY FIGENC bbb 5T, TOMEORBIEIRES
Bitp, BBRIRLAEE BEZVa b -BEDHLT
% (Photo. 8), LOENERD x4 »F i Fig. 6 7
H5Bo

BS pREEERE 50 cm OREFN (kb)) 22

Wh, ThE, 1943 @ KEizsDd o P 8
s u AR ORTREE) b Photo. 3. West wall of trench B. A black

#7bh%, B2-B3 @R B4 URO—HIZ, HEHK humic layer (B5) is seen in the
AAFHIC T 27D ATHICGEF SN dOTHA 5, exposure to be flexured about 1m.

— 7 =



112 FAB SRR HF245B-1 (156, 4)

1,260+110y.8P (Gak~7917) N

w

2 -2
BLL 2298 o
\‘r‘-——igoﬁ:}'; BS
B cs e 510
3 | = 7, 970+250y BP(Gak-7915) 5 T3
/ e i

FE3 ST 2,580+140y.BP (Gak- 75:14)(’\3"(’“‘3(’@D U0O o Bl1

S 7 L
[

g
|

Fig. 6. West wall of trench B. Legend is the same as in Fig. 5. The offset by flexure of BS
at about a point 5m from the southern end is due to faulting in the 1943 Tottori
earthquake. The offset of B8is due to faulting in this earthquake and previous ones.
If we assume BS has its original dip, the offset of this bed amounts to twice that of
B5, which suggests that one earthquake occurred between 1,490 and 7,970 B.P.
Assuming a periodicity of earthquake.oceurrence on this fault, a recurrence time of
4,000-8,000 yrs is obtained.
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Photo. 4. View of the Sorokubara trench area. The trench was not yet excavated
when this photo was taken and the designated location of the trench is shown.
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Fig. 7. Locality of trench C at Sorokubara,
and the possible trace of the Shikano
fault.
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Fig. 8. West wall of trench C. Legend is the same as in Fig. 5.
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»5ET5E, LRO%EHRD»OS—DORIOHEL, 4000~80004E B.P. i & 739 TH5, b L—EIOHE
Ick ZkTE A L5m (1943FERICE T AHEDOEN) &35 &, FHEMER 0.4~0.2mm/FE L 13
3o COVHEAME (1975)° oMicthid, BEBHEB (OTh) IChEL, ThREBERLTHET
MO EEZRT, 20 MEFBBE” BRA0HT « EENTRE S—8L, RIichi DRHRANL
BIRTRELTNAZ EAETFI TN 5B,

4. EEFMREOME - EAE

BEEFNED b v v FRELHD, HEORRE URIREIZ4000~80004F & g I hic, TN HDEIIEDREED
HMERETE200TH A I b ZNRBELHEBO/ 7Y +2Mm5 LTERLHEETH ., LrL, 46
DMV YFRERGHSRIAPSBNDT, HEROME—ERANKELS S, LA, EFIE
DU « WHICET 2 BGA0% LOERERADE 2, FEHEORHEREMCEAZINTHED. 20X
R EMD, ERFEORMICh ZEMOEREMN S BHT, 19804 - WEHAE LK L (Fig.

Fig. 9. Geologic and topographic map along the Shikano fault from the Akasaka pass to the
Sorokubara trench site. Contours with an interval of 10m are taken from the national
large scale map (Kokudo-Kihon-Zu, 1/5,000), 1: alluvium, 2: terrace gravel, 3: the
Hakuto formation (Late Pliocene), 4: granitic rocks (Cretaceous), 5: the Shikano fault.
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Fig. 10. Geologic and geomorphic map along the Shikano fault from Sorokubara
to Kuchihosomi. Legend is the same as in Fig. 9.

9 & 10 {REMRO #E - EASRINTO ).
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a3 (Fig. 9 FL i), ALoaRE™ kil BRREE S #EINAMHNRT, CoTl (ERS
B) SRR TEEEs, NIC~T5E-65°~T8'N piif@E (F1-A) TEL T3 (Fig. 1l @1, Photo
6 & T ZHICH-THIEEL (BB @ EE 0. 2mm PUFOMEHEA0%Y ETHY bh 555
2Bk lom H b, X OICHRRMEY (GERGESRE 0. 2um P EOMEYH L DSOS 454 10m 53
Wiehad @ERECOVNTIIAE - A 1977 £R). COMBO®HAK 1lm K NSCE-TEN okiE
(F1-3) #i& D, B4 2em ORTEEE- TV 5, B8 FI-A DISB0ERERNL DHERERY, FRE
T GRESERIOBUTT, NEE - HRLEOBNEPEL T 0em NTFOMKETEL TSI ) b

Nt
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Photo. 5. Outcrop of the Shikano fault at the Akasaka pass looking to the southwest.
Confer Upper and Middie of Fig. 11.
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Phota, 6. Close-up view of an outcrop of the Shikano fault at the Akasaka pass.
Confer Middle of Fig. 11.
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b, FNENANMIBITE S 20, & ICHULD X Y EHEBIEED SNTL, BORETE, AEE
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fo Linl, HERNNCALE, ARBLIERAINBEATEML TS LALXNE (Fig 9:12),
ZOhED SR A DESA LHBEBLSER L, IEBOEMIDIRcED oM bOD, KEEL
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O#MROKEER (Fig. 9 © F4) (3, 7 CICBE (1944)° ML TV 3, EHEREETHECL -
TERLDHEDRE{RY (Photo. 7), WIBORIEL XL VL {FETE 5(Fig. 11, Photo. 7),
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Fig. 11. Outcrops of the Shikano fault. Upper, cross section at the

Akasaka pass. The part within the box is enlarged in
Middle. Lower, sketch of the fault at Kuchihosomi.

enBh, HRIETERIZEASEDONT, 1B lon QTOMRSHIDICHEET ERETH S, CO
BRI EREOREZEL, EILLET LT 2, BI~OBFHRER Fig 11T RTEDTH B,
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10 - TRIUEERICER B 13cm, ATNH 10cm OBESREIN TV (BEL944)® ORBERY
NRETHHD0
155, COBMONMCHENETH, 2HO/NIE GER EW I THER 65°~70°N) #4503
(RE1944)° . PP DD OB IED o hY, 20OEH m DRNTH S, ZhoREFNEIC
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Fig. 12. Geologic and topographic cross-sections along ridges which are dislocated

by the Shikano fault. ®-Q, @®-@’ and @-@’ referred to Fig. 9. Geologic
symbols are the same in Fig. 9.

119

WL HEOLS LAXVOEBECRNETH YD, BIGEERICRENIL-15 L, ¥, FHRIIKED
B (AR - BEGRORMEN S 28) Bk, tMomsEEmllotaEssiiE (Erm NSOW - 7
M I°N T, EI0Mcm OWBRETOHI4MES) TELTV S, Lrl, ZoOMBERBENES DRI
BY, FNEREADELIR-TN D, IBI, TOREBRIHZYEIL - BRLTHE0T, RERET
s, thEs (AEAREDRORE) SBbhsd, Lah->T, CONBREFHEEIEHELTNES

ENB

4-2 RIThEAE
BIGHEROESNEOB S B—HIcAThTHY, MU TEEELE LE-> T, £TAT, HERD

— 15 —



120 SRS

24 BT (W56, 1)

Photo. 7. Outcrop of the Shikano fault at Kuchihosomi looking to the northwest.
I-I* denotes the trace of the Shikano fault (see LZower of Fig. 11).
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T, TOHLEOMLEZIIENTHA D,

SR D HG LW Wik & IS O R Ly INIBOFEETINAL 200 T, AW iiicidd £ H 7Y
T THARRC &, MRG0 il s A 130m TH L. Ml EWhL D LR MRk ED
WIREA D &, KOMWADEL THRIMASAE OIS 505 500, LBOMTHITIZE - TH, &
DT ERBFRMMERTRICT A OB Y, i B OBEDTEE XAV TH & ORI L F NN 78 'm
ETH DT EERNEL TN D,

IEs, AR —RAN &N AN — LR O IR TE 70~80m FUED /i g 1uhilliA LTv 555
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T LENTHE £BUE— T,
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Table 2. Offset of streams and length of upstreams from the Shikano
fault to the valley-heads

Cwas~pepn | B BpE | FRORS | s (0/L-zofh)
P 230 3700 oweﬁ%ﬁgﬂﬁb
EEMEDEDR 75 230 0.33
KAMER 130+ 4150 0.03 R 7ERRE
oA oE R 50~100 220 0.344 PRI
PR RN 130+ 1020 0.13
MAEWSOa 30+ 50 0.6
E W N ¥ B 50 3100 0.02 REARE
BARERWSW o b 10+ 630 0.06

” S Oc 10:+ 270 0.04
#  SSEmd 10+ 320 0.03
# SE®de 10+ 120 .08
WORBIEE 75 600 0.13 gggﬁm?)m
fi/ KBel R 40 540 0.07
DB W 20~120 290 0.07~0.4
Vi i 40 330 0.12
V3 B j 40+ 150 0.27
FAF~DHR k 40 50 0.8

D0, REEER &, ZORIZ 10~Tm TH 3, &1, fi/ AR () L oBoATHEMR (1 40m
Hig) BHETH S, 9 LIMNBEOEMEIZN A FH0 1 ZhBEEOHFRL T TRREET A b AN
B, F2HAO 1 BhBETHL CHET 5 ERMFETH Y, H8THO 1 EFERTEAEORH
HETx 3B,

i/ ABE BV OBOMORBIEIC ZILFNER T 2/ EHEERA N, THRBETERIATH S
(Fig. 10), TIAMIT &AL, BREORELWRERH S0, WhYZEIRERBICOTLS
h5Thnr5., COBRERMBRAERX DS 60m FigEHi0EOY, EREEZRELTHAOT, B
BREEIIE30 (£10) FERE L #HETHUTASBRROCRIEVTH S I, COKHLIRRIC 40m BEDOAHT
NEHSES20THIH0, EFFERTEICOS 0.1lm BEEOTFEHETIEMEERZ S DEEL S
Nz, CHREEOBRICTEY, BROLDFELORISLETH B,

7235, OBEDIEOESHEIZMEN & Z20RKTH 3HRINOBELCH > TE->TVWE0T, HTho
AR s AR Fa R AAAN AN

4-3 BEELOMA - HE

BIHER ORI K S BRI OMEA (AREEOEHIFARRIE) TadmEBsRs
% (B2, 1944fh), DFETR—BICILAE LTS 548, DETREFTHROFRMNEEROTEELTH 5, B
BREOEANCOMEFBICHIROENLL, KX AHZEHSFRICHH LTV, THIZBRNET—#
HICERD LN BMERTH 305, EEHKETLEThOETH ARSI A EET 5 PuER) (scissoring
movement) A& LN,

Wb 2T 2 &, R4 EIcEETREF BN L~ EROBEMSEL 255, REITIE
il (297, 1m) At d LA AICE { 1> T 3o LIcHs» T, HEMOKBEOEEREAIC S
BREMNEDONILITH B0

AE b LY FHEET - KA E BRI BEEOMICE 3 DO LIORRSH D, ZNoZHE
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Photo 8. Oblique view of topography along the Shikano fault from Horakuji to
the Akasaka pass and surroundings looking to the south. The Shikano
fault runs through points F-F. Behind the fault, relatively high mountains
are seen, in the right Mt. Jiibd-yama and in'the left Mt. Kenashi-yama.

WEHEEZ LA LT 30T, BEEMICET 217 - ErTERBE oS,
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ARRA) RO ORES (Fig. 9 0@—0) TR, EREREK Bm BEOREFENTDOLND
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LERUI3DORBEEIINTNOEFHEORAT 0m BEOAR, (bEE) #4050, FvE
FERICD L RRENTVS (Photo. 8), BEMRFOE & 3 OHBOBEERMCEHROER & 5
LN, WHENK 20X WEBRRALIENOT, EFHEUIOERETOREAEEEEIERS
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Fig. 13. Hypocentral distribution around the Shikano fault (May, 1976-Nov., 1980, M>1.5).
Upper shows the plane-view and Lower the cross-section of the same area.
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ILRIE R ET Bo BESEICIIEEOX VPN EE S, PREEE 6.0km/s LB,
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