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Height Distribution of the tsunami of the Ansei North Sanriku-Oki earthquake of August
23, 1856
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1945/ =R & B U OWEFME (1) EZOMIRINE
Reexamination of 1945 Mikawa earthquake disaster (1) Detailed distribution of earth-
guake victims
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lida (1978) organized the Mikawa earthquake disaster under the cooperation of Aichi prefecture, and clarify the whole picture
of the disaster. However, he could not discuss the disaster in community level precisely. For example, 46% of 1200 houses we
collapsed in Hukuiji village, Hazu-gun in 1944 ToNankai earthquake, and additionally 67% of left 650 houses were also collapsec
in 1945 Mikawa earthquakes one month later. The reason of strong damages in Hukuiji is not discussed enough until now.

Itis very important to make clear whole picture of the earthquake disaster in history and in near future as national government
As the earthquake disaster remains a rare event, detailed research of the historical earthquake disasters needful to understanc
following disasters. In the presentation, we would like to discuss the disaster of the Mikawa earthquake in local community level.

1. Discussion on characteristic disaster based on earthquake victim distribution

Earthquake fault shaped S was appeared in the ground surface at the Mikawa earthquake. However recent researches of f
geomorphology and ground deformation based on geodesy point out two main faults striking with NNW-SSE direction, and an
E-W striking fault is tear fault caused by slips on two faults. Additionally, dominant rupture should be occurred at Fukodu fault
located in east. The total Mo estimated by ground deformation is the earthquake moment of 1.6x1019Nm(Mw®6.7), and the thirc
four of the released one is by slip of Fukodu fault. In our presentation, we discuss earthquake disaster with the local communit
level based on two N-S striking earthquake faults.

1) Katahara: compact cluster of dead located close to Fukodu fault

Katahara town of Hoi-gun (then-9300 people and 1887 houses) located just on Fukodu fault, lose 227 people and 319 con
pletely destroyed houses (15.2% collapse rate). In the town, the damages are different in each street corner. Numbers of dead ¢
completely destroyed houses within the town are shown as bar charts and color scale in 59 neighborhood blocks. The dead &
limited in the narrow zone of 1 km wide along the earthquake fault. There are some communities with no collapsed house, whicl
are located 1 km distance from the fault. Dead are corresponding to 73 % of completely-destroyed houses, and some blocl
closing the fault show the rate over 90%. Precisely, people are attacked by strong seismic waves during the hours of sleep, al
they had no time to evacuate to outsides from houses. There are many blocks to have no dead and no collapsed houses, wh
are locating more 1 km far from the fault.

2) Fukuji: Decentralized dead far from fault in river plain

On the one way, Fukuji village (then-673 houses), Hazu-gun locating 5 km southwestward from the Yokosuka Fault, one of
main faults, lost 162-350 peoples and 400 houses completely. In one month before, the village also attacked by 1944 ToNank
earthquake, lost 21 people and 550 houses completely. They lost 1000 houses by earthquakes in 1200 houses for one month.
numbers of the dead are shown in each block in Fig.1B.

The dead distributions are obviously different with that in Katahara. They lost many people in almost all blocks in the village.
The collapse rate of ToNankai earthquake is by far the worst in Aichi prefecture, because, second worst is 21.3% in Tomiki
village, Chita-gun. The Fukuiji village is just located in river plain with Yahagi and old-Yahagi rivers. An exist of thick alluvial
formation caused the large damages in Fukuiji.

The dead by Mikawa earthquake are caused by two reasons. One is there are very strong shaking at the blocks located imn
diately above the fault, and second is amplitude shaking by alluvial formation in river plain. The former is a case of Katahara
and later is a case of Fukuji.

F—U— B =iHE, TRINE, MUHEWTE, RS, SR, RE iR
Keywords: Mikawa erathquake, Fukozu fault, Yokosuka fault, earthquake disaster, seismic victim, collapse rate
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Interpretation of an illegible old stone inscription by SfM image analysis at Itsukushima
shrine, Nojimazaki
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The Evidence of the Uplift associated with the Kanto Earthquakes inferred from the Ma-
rine Terrace in the Alluvial Valley
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Coseismic uplifts of the southern Izu Peninsula and the coastal area of Shimizu Plain
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KITAMURA, Akihisa'* ; KOBAYASHI, Konatsu ; OHASHI, Yoko? ; YOKOYAMA, Yusuke? ; MIYAIRI, Yosuke?

VAR, 2 UK
1Shizuoka University? The University of Tokyo

We examined coseismic uplift events in the coastal area of the Shimizu Plain, and at the southern end of the Izu Peninsul:
On the basis of lithologies, fossil contents, and radiocarbon dating, we identified geological and paleontological evidence fol
abrupt changes in depositional environments related to coseismic uplift associated with the AD 1854 Ansei-Tokai earthquake
We estimated a maximum coseismic uplift of 1.2 m and post-earthquake gradual subsidence of ca. 0.6 m. Radiocarbon dating
the emerged sessile assemblages at the southern end of the Izu Peninsula, central Japan suggest that at least four coseismic
have occurred in the area, during 3387-2485 cal yr BP, AD 570?820, AD 1000?1270, and AD 143071660.

S0 — Ko AR, WP, MM, SR, B
Keywords: Coseismic uplifts, southern Izu Peninsula, Shimizu Plain, Holocene, Ansei-Tokai earthquake
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Former shoreline height and Active Faulting around Obama Bay, Fukui, Central Japan
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B HEBEE R EED RSN D, TNEORHEA S, FOLOUFAER Fifi AN KB 7 R BBt N O g R Fr (Fp
NEDNHE) IS TE 2, ZOIHITHE X, RS I TR 10mTH S 05, 1575 OHIRHL TIE 20mys & &%
B9, SIS TIRIRRICEKEE R, BREMAI TR 10mETIK RS %, EH~EBAICIZIES 5~7m O FEHEA
DHELTVED, FHERIHTH 5. @M OWKEL L OIHT TR L, RS I Tl 13mEEE GEEANEWN) . AT
S~ EHL T 13.5mEETH 5. OB DD NMIFRENTWE D, [HITHREEDOZE/ S X —VIiF AR
HTH %,

Hs%ﬁ

NS ENEERR . WING I EREIREED SO . HEOENC K o TR OFREREIENNDH S

LiFEZIC WV, WAMBEEICHRERDEA R ENA0DIEZ, FO-AKIE L BE)IEMNEE LT b, 20 TRkl
WNBELTWS T EHHETH 2 RN GV, MiGHEZ S S Y2 & b L—RRBHLTHRnthh % C kick
%o Fio. BE)IWTIE O DRSS i g o 2 & D EEE NS, DX I RMIEET LA LEIE T NS A
Zhim A iid, [HVTHREE D E SN TH %,

F—T— R B fun, [HYTRR G L, s Wre, BudEqt s, M
Keywords: marine terrace surface, former shoreline, submarine active fault, caclculated displacement, Obama bay
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AT BT K CICTEBI 247 10 U 72 BT C 3500 % i & TG Wiy & O LR

Comparison of the fault zones of the fault activity termlnated until the Early Pleistocene
and the active fault

KA Hag I (g Heah b /NIg B
OHTANI, Tomoyuki'* ; KONO, Masahird ; KOJIMA, Satoru

Ll B R A
LGifu Univ.

TEWTE OIEEI 2 M 2 BRICHIERBEICE W HEE DR SN TORWEGEENH D . A O 25 C &I
K O IGENEZ R 9 5 FIEORENLEENS, TOL ZITTERIEICB I 2 OREZIAG N T 5L &8I, 0D
Ret 7z LU i s O B RIS TR B 242 1 L 72 Wi L LEi g 2 2 e AVEETH S, £ T, RREHFHITICOHT 5%
TSR N SRE UTGREZITS L e bid, TNETENEICE 2 a0 R & ks %,

PRI SRR PUE D S A RSO YGRS T TETEWE & L TOWEEiEA T 5 & D00, fdfEEHIGoZs BIR A
TARED 5 X IEWTE & U T OGNS P RREIERRD S ILCH T 2 BHIBTEAN BN TE D, Z Th S HANCHE < hEiR &
LU T OSSR IZEEOIEENIRS SRV, £ O T, ME « 545 (2000 1< X D iERIEKIC 30 J7 4R
DEmciG@i 2 4s 1k LAV REN TV S, Fie, FI - WH (1977 3EEAONIRIERE & ai ATt o Sl A En
SRR OB Z AT L THB O, 2N S 2O AFED A BE TEH> TV 2HBHZME LTV 5, &
HAE & AREOHERFER OKEF, 1992 A5 T OFEHE TlEHHIEERRIE 100~120 HEFTICIZIFIEEE 2 E Lz &
N> TWa, I - WH (1977 IC X DME ST NEBREIBEIEETERVO T, ZOEED) SHA 13kmiti iz
M Ic B2 9 AWM BB I Tl 21T o 72,

COFEFTIE, MR Im OWifE A PR MNSIEHRFERTHH L TS LN AIREEN 2T 2500, FEHlc
F B SR HE T 2 VEAOREZ MR TE TRV, FETHZAREEREEZ THhE L TED, %
fEROERE & DN S EMENFET DL DD, WAy VHOEICHHETE A2 7 L—Y A S TRWEN Y I

FIFTPAFICREROEEDFEL TV b, BEZ 7 L—8 4 MmO ANt > AR E A G
5N%,

T OFTHD 5 ERHRIZI T BIR X AR 2T & HO'E X BRANT7Z21T 5 720 IR X AREHT T OFER, Wik A~ i
BT BMIRA 27 L—Y A Tk, ERME LY OWEE., MEGOLERNMECTWS, X OmRAIZ T L—F 1k
EZDEEDOWIE A Y Y TRBEADDR. RGO EC TS, TOXIICEEIYIOBIEKIEH TP XD
EZNCHETHMIRAZ I L—Y A FTHETH S, —/ T WEAYY, BRI L—Y A FEBICARXAT ZA ME
H:r'é’]’l&?b\’) 7";0

HOE X R ORER, BaEhD A2 7 L—Y A b, WA P DJEIC TiO2, Al203, MgO, K20, P20 AV 5
N7z, Ca0, Na20, MNQ3 A ELERTHRZ 7 L—F 1 b, WiEA Y TRADLTEO., WA KXo AR L—Y
A FTEHADERL TS,

T DX S IxfdEm 7z W g DR E D B IR ZHEFATIC B AR L LT 2 &L TEWTE OGS II IR ORfird XD
MICAATZAL EHEENTED, D MNDMNEET S ENEDENT NS, THUTHEBIMKIE TERST 50 TH
BAAT ZA NHHERHE TR U, HRHEOBEAEREE T Mn DNRET 2 L BEA 5N 5 DI LT, BIEEBIZ{F
1E U T B Wi T LTS TEB) 242 U7z BT IS BIE X H R < SR R ORI eEREE TN 2 E U772 Mn A
BELTWEWEEZBENS, RELAATZZA MOEENTWIENT &id, SO FKKEENGEZ 52 570
ARG Z A~ OFEE L IEREOTEHIMIC OV T SBERICHRH T 2 08NS %,

F—="T— R AR, ks, ThE

Keywords: Early Pleistocene, fault zone, active fault
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15864 K IFHEE 25 | & C btlﬂ%LﬁE@%ﬂ%ﬁ IR - e R T AT

Analysis for deformation structures, mineral composition, and elemental composition in
the Atera fault

I A o BEER R Y A1 RIE 2 S Ry B
KATO, Naokll* ; HIRONO Tetsurd ; ISHIKAWA Tsuyosh? : KAMEDA, Jun? ; OHTANI, Tomoyuki*

L RBROR AR AR A R el UKL 2 R, 2 g PE S B 0 2 77 5T, 3 JE KA R BB 25l E 2R
SRR AR, 4 IR R T oA ek g T2

IDepartment of Earth and Space Science, Graduate School of Science, Osaka UnRiosity,Institute for Core Sample
Research, Japan Agency for Marine-Earth Science and TechnéDgyartment of Natural History Sciences, Graduate School
of Science, Hokkaido UniversityDepartment of Civil Engineering, Gifu University

o ST e 0 e ER UL o BRGS0 & HHESIC A THE TR 2 2 R 70 km DTEWTE T 5 0, Sed TFZEIC K 2 Bl W fe v BRGS0 FH
FTHEB KT L FiEOHRE, 1586F O RIEMEOBICIET LIzr[fettd e EanTna. LA L, HERICEIT S
WiE g D 288 (15 O BEEECTIRNS 73 ) IZREICNHDXRETHS. T T, AW TIE, FISFHTEORUERF O b 26
B2 N9\ <, HERTIC 1) 5 2GR, (RCBMEIC X 2 M/ NETEMERIEE, FIR X BRIEHTIC X 2 SRPHH AL
30T, ICPERIHTIC K BB CEMM I ZHM L. ZORE, JEEH 10 cmOWiEHNIC T 6 DOEBY — 2 %
MR L, ZTNThROZEDE S TnRBERAEZME L. TS ORRIEWITENTOK—aaICOFEZRE L,
RIEHEIC IO CRSFRIENES) L7 —D DR L 72208 LA,

F—TU— R iEWE, WE A Y Y, TR
Keywords: Active fault, Fault gouge, Trace element
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T4 AR —3 g VR K O B EE) 2 HIE S (6 R EERE 2 O TeHERETE O Z8TE
VIal—vgV

Deformation simulations by the discrete element method controlling basement motion:
by the dislocation solutions

WA Bl s YRk R 2
KUSUMOTO, Shigekazlr ; ITOH, Yasut@

VEIRSAR AR T2ASEER, 2 KB AL R AR AR R e R
LGrad. Sch. Sci. Eng. Res., Univ. Toyari&rad. Sch. Sci., Osaka Prefecture University

MRS ZEVE A W e RS DN K AHEREOAE Y R 2 L— 3 Tk, Bid. CThETRIKE LTEihEh
TETzo AW T, HEREE DT Z Wil /3T A — Z 0uiE e BUC BEA ) TRt T 5 K 5. RIERIEICBI) 5
g o sEBh & g ERICEE D < dislocationfi > ha—) L9 % T L EiRMT,

ZORER, HERE DI, FEARNICHIES OZTEIIRITGENR T 5720, WHAREE 7 )L TldBiNah - = HeRE OE
REENSEOY I 2 L—y g VicBinz, £z, WiERELOHREEOLZEHEXLHIRERET Ve Bixb2 8, &
SICHIERRET IICENTE, ZORIRE. ETIUEDBICIE ENAWIEI ST XA — R DB R 2T %5 T EhREN
Too MEREIEZRIEORIRIC E Wi/ ST A — ZEAFEDVRB E Nz,

NSO S, BLRDETIVEHWSZ LICKD, HEREOZEIRIZT T <. trishearD IR Z DFE L
IZOWTH, WiE/RT A—Z LB TR 217D T EMNATREIC /R T EWVRE Nz, 514, £ O, RS,
BT —Z2OMFICHWS T & T, KD EBNEBRTTIED /) 9N ZER L, 77 b =7 A0MEDEBGRFEIC DUV
TOEBWH#EREED TITETVWEEZ TV,

F—TU— P EREZRE, 70 A — 3 Ui, HERE O LT, PFC
Keywords: Discrete Element Method, Dislocation analytical solutions, Displacement of sedimantary layer, PFC
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:yéé—9v31b—vay%mwkmﬁﬁﬁbby%%ﬁ?ﬁﬁéhkﬁgﬁ
JED Y

The reproductive experiments of stratum deformation on the trench for the Kushibiki fault
using numerical experiments

Lo T
ANDO, Koichi'*

VEER AR A AT EREE R A e R
Tokyo Metropolitan University Department of Geography

lECslc

B HAR-AESHARIC T TR EBUAAES 15 & UTHPEEREIDME TV S, ZORE, A IE 2 < O
Wi FEL TWVD. TND OWWE I FF O LGRICB W T LSy 7 X5 X MEMEDEMIRIEREZRT &
NH5.

Wi DN, WIEIGENC > CHIEEN 2R AE SR AL SkmFEEEZEZSNTWVS. Tixbb, 3kmIlX CENk
JE 578 U Tz — R BRI B 2 R S8 e BEZ NG, Fiz, BEE & EREEs LTV 2 ik
EWEDE IS D F B TR A B 2 HE L TWA EEZS5NS. LIh> T, BiOMERERZERT S /012,
HhRHERTE O 5 BN E & EEE L TWaE DL, WIEMODNIKTFIC K 3 ZRNEE D2 K ET 2080 H 5.

ETAT, 7FHuadRBERHIFET IVICE O THIET XD #ENERE I TINET 2HRMEEN TS (eg.,
Brune, 1996; Shet al., 1998) I a2l — 3 VIc ko> T, WifgERM 15° 245 OWMiWiE TIXHIERmIC BT 5 RkWiE
TR MEN 2.524.0 m/dTET B T ENHISN TV S (e.g., Oglesbyet al., 2000; Ma and Hirakawa, 2013)C 4 L
T, AT« BEYAREE THRAE L RNy 7 A5 A b TIRERKKITET XD #HE D 0.05 m/sk ERdic bR T
WGBSR L END (L - 1L, 2013) L7 -> T, ImAMIETND@EEZRD % T & TEFRMIEICERE DN %
ZHEWTE & R iR ERTE 2 X TC Z B AleEN D 5.

Z T, AWETIEEWEEIEIC K > TRABMIE O RN7E/Ny 7 A5 A b & SN TV 2 MifflifE O KW E SN D
L2 RD Tz

AR T EHL PRGN E & k8 D%

FILIEH (2009b)iC K % &, BISCFEER bbb (& B s Lt 058 & B b va s O S I i % Jbvh-re
HEMDTEKIET TH 5.

COWifEH O TERIE, mPEHIRREOWiIWE TH 5 A WiE & 2 DIt R O BIchiE I 2 W, 575 5. £z, &
AWE ORI PEERIC XA WIE & FATICE 2 FH- MW g DT 5. T OWifEH I EHEE, MW s KTk
Eh5ixs. TNEOWEE, FHBTEZDZWTESWIED/NY 7 A5 AN THB NS (ZLEh, 2009a) &5
I, MEERTEE B L F BB K OR—U VTHED S 5 HE S RO M T W EER R 200 O mEE T
HDELEND (FILEH,, 2009b; HARED, 2009)

HZERFE

HEZ Y 2 2 L— 3 7145 L SDSSC (Strata Deformation Simulation System using CIP method) VerZi(
2013)lc, MiiHtWTEPEEEICALE 9 2 5 IR AT BT KA L P Cirbhic R—U > & (21L& H,  2009b)
BXU ML UFHE BraiEh, 2009)h 586 NEMXOER, WiEdERA, B2 aEZz AL, WEZEMICES
HER - IREERZER LY I 2 L—Y 3 V21TV, MBEBEIEOIRZ LY FOBISHIRE< Y T2 7% LTH
JETRENF OWE I\ O EHEOHEE 21178 > T2,

kLY F RO HEEBIC OV TRAEH A TO HERBRDMTO N TORVDTHIHTH S, LIeh-> T, HiH - FA
(2006)Ic & > CTirbNzAR—1 > Z3RNT T 2 TEEBROERZ b L U FHISO TEERICE TID TEIEZTTA -
fz. F7z, WEOZEERHE & LT Hajiabdolmajidet al., (2002) THA/T XN TV % CWFS (cohesion weakening and frictional
strengthening) modek £/ L CRtHEZ117% > 7.

RIEORER,  HHNTE O W ETE BN O RAWIE N0 ER 1-1.5 misefitE SNz, TOfEIal— 3 Vi
Ko THEE TN TV 2 IR IE D730 2 Wil O MK IS B % R WE XD #E D 25-60%ICHT2%.

L7eho T, ZRINENY 7 A5 A+ ORI E 9N O E RIS EERRTEIC IE DB 2 WWiEIC < BN TENT &
R ENS.
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AWIFEDTOIC, FEURAHEIZE TR A LG > X —OFH RS A7 L2 E 8 TniclZE X L,

F—— R ik, BN E, Ny ZAS AN, MBI HE I 21— 3, CIPEE

Keywords: Kushibiki fault, earthquake surface faults, back thrust, fault slip velocity, numerical experiment, CIP method
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HiEE OO FSR BRI B ZE RN ZEE) & MR Tl 2
Spatial Variation on Recurrence-time Distribution of Paleoearthquakes and Its Influence
for Long-term Forecast

R f— 1 BIE BiZ 2
NOMURA, Shunicht* ; OGATA, Yosihikc?

VRO AT IR T2, 2 a2 e it
!Graduate School of Information and Engineering, Tokyo Institute of Technoldtpg Institute of Statistical Mathematics

HEFAEMIHEEATHERAER BN FEME L AL L T2 HADOTEREIMEO BT, FREEAIRIIC
BPT(Brownian Passage Timg)filcHé> &9 % BPT A AHEANERE T IV ZHRH L TWVa, TOETIVOMAICEL T,
HIFE FR IR O EE S X ORI O ENI R E L 550, BTN TEIIREOHEE 1T & 21
FICHIEEF E MR OFMIC K Z B2 B XY, 5. BBELAENREIEHRED S —EREOHEEN ] HER
LG ERED . ZEREOHEE I EED DZBOFRMEET — 2R VED L TEREZRAEZMED . T OLHFR
BICOWT, HERABZRESOFECBL TG, 2EGEE Ltz T0a 0, HERAEIC X O iEZE# 75— 25
BERHENS IV, EWTER CTEBREICAERADHERENTE TV 5,

BPT 07 LT 7 ) VIEYEEN S S & U T EORIMEE TIG1EME & iz 0 RS R Z E L T D,
FEREBRO A 7L — NEINC K 25 EEOME ., ZHREUFE A OHETREIC X 2 )51 #ELOKR E T IKFT 2
EEZBND, RBIC, TNHDINTA—RIF—EDOHENZHi> TWa &EZ SN, EWifE T L DHEEEDO NS
& R HIS N 2 R % T &V TE % (Nomura et al., 2011) Z T TABIZE T, HANREEWEICN 3 % BPT 2
785 A—ZDZEMA A HEE U, FRCIEE 7 — 2 O DR WIGRTEIC B 2 B FEREOm E2X 5, &5, &
BRI DOHEETR & DEFENC K BB MERERB S ORI TRl & [hik U TR d %,

T — K REIEE T, B P T4, BHO0, LR, T 7))
Keywords: long-term forecast, BPT distribution, renewal process, coefficient of variation, spatial model
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v FH - P s g A R L 5 1 2 Wi - KD 0 A i DT

Spatial distribution of faults and folds in the offshore extension of the western margin
fault zone of the Takada plain

BT (S B 1 5 Sk B 2 AT 1715 1
ABE, Shintard* ARAI, Ryoyu2 OKAMURA, Yukinobu!

b EESEENRR AT, 2 I IR E AR 4
LAIST, 2KGE.Co.,Ltd

e Y O B P RS 0 A 2 HHAEEF WA D 5 B, PERRIC 730709 5 e BT Phig W 17 DOUEHBIE BRI B UL T
WriE E L ihE RO R T HM & UT, W= A 2 I LTz,

e HPE R a1, BERQr LS TNCAE T T D FEOWE & TEVLHIL S owE ] &k 6kmFEE ORIz b H
BB, WNES G, HEREOFLIED S —d & LT, EILAdL M SIb@EhHic E % E S 30 km, PHEIFGE O
Wil E T, FHZALDEE 0.5~1.1 m /T4, FHETEEIRIR 2200~48004EFLE L FHi S N T\ % (A I FeHEEAT
2009, ¥, NELHEILAMOWE ] A (199 E N TV A MY DOWIETH %,

AFBEICBOTIR, =T —LEEBRE T2 EDREESIVT T ¥ 3V GHEREES 311k L. WiE., fith

DA, PEIREHUE Uz, F2. WS DREED SHHEIC E S IREIRICB N TR F v — 7V F—Ic & D 5EiiHERY O
AR 2R U, ARRERE R 2 EREL U Tz AFEEIC BV T, APE THUS & Nz K ShEEE A BRI D <
. o, RSOV TR OBRTEEEZIRE T %,

(I OD i -2 PE i T o OB A 5B i, Wi D PE A BRI it U TR B L S 2 SIS D 0 %, T
OFEMEE T TEVTAILS M OWE ] ORFEMNCAIE L. ERAETERZD . FL—X REEGELERVWE DD, HWi#HD
NN R OEERIC B 1 A HEEA NP E N TE D, FOMEREEEEG LTV, TEILEILS Mo w)E
. ZOILHIC & WiEBLEGEDER S N, SHPEE D S  HER R 2 FRINCER L DD, MiEM#GEE LTE5icdt
HAMICENTWS, T0O NETLHILATOWE | b Sk < Wik BhEEmh i, A (1994)ICid# S T 2K Lk
OFIMCIELTEHD ., ZOREICES THKL TW3, CoOfEHIcBOTE. FihoRENEIM» SEIc 7 F L
DD, WilE B HEE I O AL E Wig O S HIA NI U TH ISR T A D 2D > T 5 LRI NS, 2D
Wi R 1, ALEAICIERIRT (2010)1C B\ THIBMHIEE O ETRETE & BIE S 216 /EHh & U TRl TV 2l
LSRN HE T B,

<BE SR>

HIEEFR AT HEEAES (2009) - & FHF-EF Wi A O R HTEHIG I DWW T

RSt (1994) @ 1Ay oy p /i IECHIVET (X1, BT A A i

fe A (2010): 20074 HHI IR R IR IS K CMATEIFR OTERSE, T =L

F—T— R a R RuRRITE S, iR, Wi, @i, TS, S MRRE S AR R A
Keywords: The western margin fault zone of the Takada plain, offshore, fault, fold, active structure, high-resolution seismic
reflection survey
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A (RHEAER TR 7 O 5 & r i O S O E G & 2 D75 Sk
Geologic structures and their activities around junction of main part and southern part o
the active eastern boundary f

VNN Z S Y DA i = G == T SR N /N
KOMATSUBARA, Taku'* ; SATO, Tomoyukl ; KOU, Yoshihidé ; OZAKI, Masanori ; KOMATSUBARA, Junkd

SR RE S ST EL R R P
Hnstitute of Geology and Geoinformation, Advanced Industrial Science and Technology

FFHERLT 2 & BALFEEEIC 0 TR E 130 kmOrILER QWi /Gl (R sEE ) DMAEd %, C
OWifERE TEME FILAEARMOEERO—H 2 L T0ab. COWERIMEAREROZAT A MR D, WiEREg
HAFERES B . AR RIS BV T, BRI EAL T DA O & EFTRCINIC K > T 2D 6%, T
WFEX 72 km BEAEHT DO ERANGEE X 0.4 mikyL ETH 5. mfldEE 86 km FHHEABEHTHZ LR D
g b RZENDHE 0.2~0.3 mky TH %, mAbD 5 B EARIMNI IO ERFORW IR L 870 5 72 % A BIRIT AN R
MHER 27509, T OARNHERZR R IE A RHERT O AR R BSP AR DR B2 Z I TR EE X B NS,

F—T— R ARSI, AW, SR, AR, MRS AT L

Keywords: Eastern margin fault zone of Ishikari Lowland, fold and thrust belt, active fault, mean displacement rate, geographica
information system
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AR |-G R T SR O Fof iR ENIC 8 5 B 7x diihiE R

Revisited most recent paleoearthquakes along the ISTL active fault system, central Japa

TR E T B P R
KONDO, Hisad* ; TANIGUCHI, Kaoru' ; SUGITO, Nobuhik3d

LpEKWE  YEWTE - MBS 22— 2 RO ANERER A
LAIST AFERC,?Hosei University

KA -SRI SERRTEITE R (AR, AREEERTER) &, 19804 KS JIIC S & N7z 3 7 o B 22 3 25

KX T, IEWVRERICHBERMEZE CHWIERD 1 DEEZLNTWVS WA, BAIZD, 1994, HEEFHEMFEHEE
IR R RS, 2003, REHGEMERICIHIT S b LY FHESORMSEIIHK 445 ic bz v, BARDONEE N E
WO T E SBEICHIBZIEAANEE S N T X WAL, RERIGHTERREIERETZE 7 )L—7, 19887% ).
CNSORRTIE, WiERRIUGZAERT 2 HEETED S FEAKEICES XM JdLEB-rE X © JAHE», 19989 D
TR EIRE A 12004FERG & HEE SN, T 8414E L L < I 762 FEHIEEOW I Mt E N2 DLEZISNT
e, WSRO PERHEZ R0 % R EBIX I Tl 120047 £ 135720, K0 HWEBIRHMEE S N T2 GEHIZ
7, 1995; 2000 .

—17, E3ROWE N S R EAKEICE 2 XAEBIRD 1 DDOKMETH > 720H, LWV HIC DWW TIREED
BRENTWD. BTN Z BARE T 5K EOHRT, WiEROFIEHRINCAIE T S G40 Tl dtigoa sz
@%E%Eﬁ@yéb(mz@ SR, 1997, [AWiER TRd ABERERA 229, ZORIDKIAIDONT

B D500, Kool SNk d e Gak - &1, 2013 Eh Sl LT, Bk (199D MEfLIzX S
FERETNBD AT 7 « F—N—ITEVER E NI T IV 78— R TH 2 RN E V. 3hb b, bRz
HAKIEY 7 A bR ERT EEZOND. TO—)TIE, AREEHNERORITLE TRV TN OFERHIEIC 35
WCHEAE 7 A Y FEREROMZ THEMER LIz ARENTER. LML, B, sttt ormEsis
LU 5 FHWIEIC T 2 V4 AT A Y —FiE TIEEHEEIRHIER 23004E/TH D, # 12004ERTDVT D FEHHIE
THIEH L TV CGEREED, 2007). £ T, TOiEhlt s X > MR EIORFTEEIRIZ X SIS @& EIcET
THTLicky, WL T A2 MR OB IR G L7z,

WEAEE 7 A > SR ORI NTE T B MAWE - M T, B L FIEEORE, ®E 4-5 BOTEH
MG M R D, BREINGEIRHDY 1660+-30 yv.B.PLAM EHEE SNz GIBEIED, 2013. X 5IC, a7 A2 M
SOACHRMNTAIE S 2 G LERERE « PIRESEHSICHBWTE Y MEdFEE 2R L, EREEBICES LA 5N
HUERIANES AR "N LTz. TOBRAESOFIE 2490+ 3005 7710+ 40y.B.PICIEE N, Dl &g
) 12004EFT O RIBICHES LD L IFEZ SNERWV. 51, Rl FILEAICB N THE LIz LY F « R—1)
AT, RERRHEG 2 Y] 3 Sk 2 m OEWTEEDS 1790+-30h 5 6750+-30y.B.PICTER E NI-ATREM D H O, B
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High resolution seismic reflection proflllng across the Kurehayama fault, Otokawa Line,
central Japan
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Active faults in and around the Yoshinogari Heritage
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Study on great palaeoearthquakes and h decline of the Sanxingdui and Jinsha civiliz:
tions, Sichuan basin, China
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The ruins of ancient civilizations damaged by large palaeoearthquakes, which have been reported worldwide, are oftel
used as surface markers for Holocene tectonic and palaeoseismic events. Previous studies have demonstrated that recur
palaeoearthquakes have caused repeated soil liquefaction at the same site, leaving a record in both sediments and ancient ru
such records can reveal a great deal about earthquakes that occurred prior to human-recorded observations or measurements5

The Sanxingdui civilization, which developed on the Sichuan Plain, central China, during the Bronze Age (ca. 4800 years ago)
flourished from ca. 4200 to ca. 3500 years ago until its sudden disappearance ca. 3200 years ago. Subsequently, the Jinsha
ilization arose in the area around Chengdu city, ca. 40 km southwest of the Sanxingdui site, but it too suddenly disappeared ¢
250072200 years ago. It has been speculated that floods or regime changes might explain the collapse of both civilizations, b
no solid evidence for such causes has so far been reported.

In this study, to search for a link between palaeoearthquakes and the abrupt unexplained falls of the Sanxingdui and Jinsha ci
ilizations, we investigated the liquefaction induced by great palaeoearthquakes that occurred repeatedly in the past 5000 years
the Sichuan Plain, central China, in the region of the former Sanxingdui and Jiasha civilizations. Here, we present evidence the
great palaeoearthquakes may have caused the collapse of both the Sanxingdui and Jinsha civilizations, as the cultures flourist
in the periods during ca. 4200?3500 years and ca. 2800?2300 years ago, respectively, on an active fault zone of the Longm
Shan Thrust Belt (LSTB) that triggered the 2008 Mw 7.9 Wenchuan earthquake. Field observations, archaeological evidence
and radiocarbon dating reveal that at least four great palaeoearthquakes have induced liquefaction in wide areas around the Sa
ingdui and Jinsha civilization sites during the past 5000 years, with an average recurrence interval of ca. 1000 years. We sugge
that palaeoearthquakes occurring ca. 3300 and ca. 2200 years ago caused the fall and disappearance of the Sanxingdui and
sha civilizations, respectively, by causing extensive damage to infrastructure and manufacturing facilities, as well as nhumerou
deaths.

F—U— R GRS, = RHESCH, vd e, RVLSC, BEFT Lo, Pu) 4
Keywords: palaeoearthquake, Sanxingdui civilization, Jinsha civilization, Yangtze River civilization, Longmen-Shan Thrust Belt,
Sichuan Basin
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Active thrusting beneath an alluvial terrace in the southern Longmen Shan range front

Sichuan basin, China _ _
Active thrusting beneath an alluvial terrace in the southern Longmen Shan range front

Sichuan basin, China

WANG, Maomad* ; LIN, Aiming® ; JIA, Dong ; SHAW, Johrt
WANG, Maomad* ; LIN, Aiming! ; JIA, Dong ; SHAW, Johrt

!Department of Geophysics, Kyoto Universitiyanjing University,>Harvard University
! Department of Geophysics, Kyoto Universitiyanjing UniversityHarvard University

The devastating 2008 Mw7.9 Wenchuan earthquake, China, demonstrates that the central and northern parts of the Longm
Shan are currently active. However, evidence for active faulting and folding in the southern Longmen Shan remains poorly doc
umented. In this paper, we define the structural geometry, fault kinematics, and seismic hazard of the Qiongxi thrust fault syster
(QTF) along the southern Longmen Shan range front by integrating deep and shallow seismic reflection data and geomorph
observations. The QTF is a 50-km-long, N-S-trending set of faults and associated folds that exhibit geomorphic evidence o
Quaternary surface deformation. Geomorphic observations and seismic reflection data reveal that these faults dip steeply to tl
east and merge at depth with a blind, west-dipping thrust ramp. The trend and reverse sense of slip along the QTF indicate
that the structure accommodates east-west crustal shortening. Based on uplift of stratigraphic horizons across the fault zor
we define a late Pliocene to early Pleistocene fault slip rate of 0.2-0.3mm/yr, and a middle Pleistocene to present rate of 0.4-1.
mm/yr on the west-dipping thrust ramp.. This ramp soles to a basal detachment in the Triassic section at a depth of 4.5-5.5 kn
To the west, this detachment steps down onto a blind, northwest-dipping thrust termed the Range Front Thrust. A rupture of th
QTF in combination with the Range Front Thrust could generate a Mw7.8 earthquake with averages displacement of 5.7m. Thi
type of earthquake source poses significant hazards to the adjacent, highly populated Sichuan basin.
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