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Latest Pleistocene-Holocene activity of the A fault system, an offshore segment of
the Mikata Fault Zone, off Hiruga, Mihama Town, Fukui Prefecture, central Japan
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Abstract: The Mikata Fault Zone in Fukui Prefecture is composed of three N-S-striking left-stepping
segments: the A fault system in Wakasa Bay, the Hiruga fault extending from the bay to the onshore area
and onshore Mikata fault. In order to reveal the Holocene faulting history of the A fault system,
especially the relationship of its latest faulting event with the 1662 Kanbun earthquake, we conducted
high-resolution single-channel seismic reflection profiling, 12-channel seismic profiling with a boomer
source, and offshore drilling. The seismic reflection surveys identified four reflection surfaces as vertical
displacement markers in the post-glacial deposits at a depth ranging from ca. 4.5 m to ca. 17 m below the
sea bottom on the downthrown side. Offshore drilling on the downthrown side reached to the fine-
grained sandy deposits 4 m deep, but all the further drilling was cancelled due to severe sea condition.
For an obtained 4 m-long core, GS-MKO-1, "*C dating and magnetic susceptibility measurement were
done as well as detailed geological observation. To estimate the age of each marker reflection surface, we
reviewed recent papers on the sea level in the latest Pleistocene and early Holocene age, and also
examined regional vertical crustal movement extending to both sides of the fault system. All these
surveys have revealed that the A fault system was reactivated three times since the latest Pleistocene.
The oldest event occurred between ca. 11.5-12 ka and ca. 9-11.5 ka, and the second and third ones
occurred after ca. 7.5-11 ka. The third event might have occurred ca. 5 ka. Unfortunately, these surveys
could not obtain data giving a clear conclusion on the A fault system’s relationship to the 1662 Kanbun
earthquake. However, these surveys have estimated the vertical slip rate, slip per event and average
recurrence interval of the A fault system at ca. 0.8-1.0 m/ky, ca. 2-3m and 2,000-3,800 years,
respectively.
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GS-MKO-1 Hisi (55 15 4 ; dbfé 35°38743.75", HUfE
135°52'38.29", KIEHI 51 m) DOH T LR—V 7
% i L7z,

42 B ERAEDHE
4218BLER—) 4
4211 TERUREE
Wi EAR—V 703, S B R TR (58 16 X))
WXV EG L., ZOLETIE, 7 L—rBiici—
Vo7t (0h), R, RBEMKREEZIGERT 5
LI, 7 uv—raosMilic, ey R, v
TR = TR T il T D REN
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peran

& (WA R ) ZMSLIGERT 5. HBEIRIC,
R E VA R, TOE LICBE S CTEX21T
VY, IRHIEZEIR IR 2 OME ] OFR BT RF 21X, AR DS
WRTRESER L CTHTA K3 a 7 L B il
LWk 91z, WEZEY R GE% 10 m F2HE)
RS2 e TcEs (B17TX). ££72, KT
B OGRE N EE & S 5AIE, A R
A T HEHIMAICEE L, BMEEIcgEsE s 2
LINTED.

JL—rEME, &1 T vk —T4 JH,
YEE COBERIEEE 300 m I E-> 72U A v —TCET L
oo A RRALTE, ALK brDT7 o —T
4 Jirm), WEECOMEMERE 100m Il T A v —
TEEICEE L (FI18K). A8 >0T7 v h—
AREH A O, BesRE LT, HEEEE
TABREL, A RNA THEE LRI, *
DOTEEBIZ AR, AEFRAT R OV — & — B A B A
F7-.

4212 A - O TS —RUEHI TR

W EAR—U 702, MERESHE O —& Y —x
fEE B AR CTM-10 (5 19 X)) & fwvi=. ¥
VT, EEYA MR =T
F— OKER), AR _EEY L FI7 -k —
) —XNTFEEY T3 EEANE L, M
MO - £ BRI K~ TZhbalngirie
(4 32). PRHIFFIZIZ A 74 LBRE & FLEERREERS -
Db, = TR TEEAL, LG T T
TeKEFEH L.

PEH = 7B EAR 86 mm & L7z,

422 HSERE

W LETOR=Y 7&K, BESRIEH
7% E D fERY DIRHI T E OWFIE FICFE L RN &
RS DT, BERPRA A I L. =W
TR D HE H1) LA 135K 50 m D R & 72 KRR B 5 7=
W, A RN ThoRE P —2EICTAL
THEARZMIE L, #HITFESIITERY 3 202
LR LT,

423 IEHE

A=V ZHEI R O E R, R Im T
DT 477 Loyl GPS PINL Y AT A& W
THEM L. BEFEZ 7 L— 2 BiORANCERE L
7oA KA Fic@E &, JREI S O E 2 1E Lz,

4.2.4 KFH=

A=V U ZHRHIH S OKIE, MmERN 3em LD
TGRS O CHIE L, WA — & 13 E 42
A4 AL e 5 # i R TS O BRI AT O T — & %
VY, FEHET I TP CGREEESMm) & Lz,

R+ WERFFE - KH L - MRE -
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T R

43 A7 DEE - BHRVEE - A E

= MR OWE EAR— ) v VA T, 4.4
TRk 5 X olz, WiEsr (BEdhkd) orEf (K
TH) OHT, ESdm =7 (LLF, GS-MKO-1
a7 LIES) HERELL7Z. GS-MKO-1 22 722\,
LT oO®lE - il & SMAE - ofrx Eia L7z, {E
EFNEE, FTHHEEZE L, WIZEHRAEEIT-
7o, FO%, a7 OB - LHEH ATV, RWTER
2T o 72, BBz, “CAEMMIE BB & kLK
ST R 2 B L 7.

4.3.1 HHERIE

HEE M E X, Bartington #E# MS2 2 W THT 5
7o, B —IZIENEE 90 mm DL — TR o —
(Core Logging Sensor MS2C) # i\, S 1m DY
B L = VB a T 20— 7B LT,
2 cm MR CHEERZAE LZ. BAEITKIEEIE—
EOENTITY, HIEICE LTy —%2FaD
GBI S0em LA EBEL 7. F 72, WIEDFTIZ,
B E HEEE D CRERINE 217V, JESR O IER
BAE & MR L 72, #EIC 2 W T, diameter
correction & drift correction & 1T o 7=, Hr iR gt D HIMS -
MEHEZ 85 5 RITRT.

4.3.2 BERBIE
BIMEE, 2 =53 7 A F {80 SPAD-503
MR VT, I (L) LA (o R
KOo* [HF—3]) Z8ELE. BEE, 27427 v
7B IRIET, 2 em B TAT - 7.

433 7 DEE - iBH

a7 OMEIR & HERE RO R A IR CRIBRICIE 2 &
N5 L9102, BB ->T, a7 oRE = &R~
T CHHIY, BERE R TCREEEF L. £O
ECa T EREMICEIEE L, B, KE, G, B,
HEREREE, IR, KL T A - kil 8okl
FWE, i< 7% EOBEpER, B - HHE,
~ MU IR, BKROBREREIZONTEHE L.

B - LR RICES X, MR 1050 1 OFERK
VERR LTz,

434 BEIRE

a7 & a THICIGE L 7 REE T, ENOROET T
WCBWTTF P2 L—RL 7 AT TEZE VTR
WL WMEICEL UIBRALFRERRY L.

435"C ERBIE

HCAERIE MRS LT, V=, KKE, BRE
Y% GS-MKO-1 22 7/ LEREL L7z, WERBIEE K OV
BRRNEORERND, R T A LOFTREMEA & & f)
Wr SIUTZTRE 2.0~2.8m DEHEIZ WL, #ED
R EATDRN-T2, H12, v=2, K1, RE

=|

Z



TR RSEIRET B b, = J7WrEarEEt (A WriEsR) o S R DU O 16 &)

W1 oEE 16 k2 AMS 7EIC X 5 UC HEMRHIE S
L7, @ISR SRR AT IS kM L 7=
JEAER DB Y 72 - T, IntCal09 K OF Marine09
(Heaton et al., 2009 ; Reimer et al., 2009) % F\ 7=,

4.3.6 KIWLKDHT

GS-MKO-1 = 72 oW T, ke “CHERMEIE D
MR, ToRTE GERE3.5~3.8m) 75 6,000 cal
yBP fiif% DFER (BIEFEAR) NG 6hz. 207w,
KRG TIE, W=7 FEICKT 7,300 cal yBP (ZF%
TULERAT A Y KUK (K-Ah; BTH - 8,
2003) ([ZHIRT D KIUAT T ADRANMHEREZBHE L
T, B 3.00~3.05m, 3.20~3.25m, 3.50~3.55m,
3.70~3.75m, 3.90~3.95m ® 5 &KEHZDOWT, kIl
HT AEGHEE KIUT T A EIr=RAIE %2 Fhi L7=.
IO - PIE IR S A SR R L7

44 B ERABEORBLEER

2013 4 8 H 28 HIZ GS-MKO-1 #i/5 (55 15 %) 1
BOWTHHIZBRG L-. 0%, B 15 5 L& Fifro
EEOEEBTCENEL o772, 8 H29 BB 9
A2H®OS5 BMITREEE - KT L72. 943 HIZIT,
ERBSEo-0ll 2/ L2, 9 H4H
DG, RN RFEICELS Y, BREEE LT
W2 T A =20 &5 L3R, A RoXA4 7R
WA~ L7-. Ul S 7=V A v — & U I Hafs
L7 TA RAA 7 ORIEZEE, 9 A 20 B £ TIZ%E
T L. D%, GS-MKO-1 #i5 T4 iR 2 f
LD, [RBEITO1IDHTHRREEEETD L,
IKTERT 50 m OWE FI2IBWT, W RE¥E L A8 @D
AR 100%EMRT 5 2 LIZNEE S L, 9 H 4 H
PRI ETIZEONTZE S 4m O GS-MKO-1 =27 D
BREE Lo C, =k o R —V v ik
T LTz,

45 A T7HRER

GS-MKO-1 227 OEH %% 20 X2, kX%
21 KR,

ARa7TlE, &FE LT, HIEkNEL L
k43 % & T MR ~ MR RD N e 4~ 5. b9 %
VREE 3m 2 BR\C, BB E OHER R & XA
WThsd. wEPIZEX, vFa, IR FHA, F
SVUTTAFHAREDH, BB, v= (7
VYT7U) R ERBIETS.

VRFE 2.92~3.11 m (21X, MGHERIHD & kb o A
ERRO LD (B2 K). B 3.11~3.09m (21,
TALOE B L, ki b2 R9EE 2ecm
DRI E NGRSO B D, T ORGHRIALE O AL
W21, B & 7~8mm OMFLfE & JE S 2 mm O
MR EOREMN 3y MO LS. O LI
b, JE I mm ORI & AR 0 B JE D3R
FE292mETROOLND. HJEZ 7Tk E i
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BREORIEMA NG END. F7-, Mgty
VNS NYA LA TR/ i T3 VR 1 = M el e GV P N /A e
EEND.

KaT7 OPEE 05~06m, 1.0~14m, 2.0~2.1m
WL, BILLEg R R EENDLZ &G, ZTHD
EEOHERECIE R, AT 4 2 LTz,
NHOES (BYE) X, =7 OfE o B (—F
WEINENAE S Im~%10cm © 2 7 O )
WZH720, PEEIRFIC A 7 A4 A A LT EHEE SN
L. ZOWED, EE21~28m I TOBYEIC
A DEURICRO B, T OEHERIKRN AT A A
DOFHREMENH 5.

-
~—

4.6 BIE - DIFER

461 FHEERVBHBEHR

TR & I ORERE R A F 21 IR T.

WWEERIT, ARANRL~ RIS 28 & 72 2 JE ¥ETIE 100
107ST R4 O &2 /=97, R 3 m Al O Wk -
ARIHD AL RE & 2 DOE T OB TIXH B O L' A K
=<, 100~% 1,000 10°SI O#EFADI] « B0 cm~
10cm BEOHMETEDLND. WIRICE S22 T#
BTATA L EHW L-EHETIE, 1,000 10°SI %
ZHEWMEERT EZANEL, AEINIEEHO
WELHEIND.

BN OWTIE, a* (Bk—2R) IZRE 3.05m (i
FRIHD - FRIED HRBED) 128 (R TRVY) BB 5
DL, JEFE & OIS IZAE TlT 2w, @i e &
TA LKW LY L OBIR LSRR TIX AR,
B 21T, VREE 0.5~0.6 m DA T A LJEHETIE, b* (F
— ) [ZOAH, BRI GEATRVY) DO 5,
TEFE2.0~2.1m DA T A LBUETII b* ITEDRD D
n, BE L TR eshs.

46.2"C ERAEHER

UCHEMRHIERE R 2 6 £, "“CHENR —TEEE
%523 KR,

INHDFE M EHLMN L DI, HhNTE
R REEICHEM L THLI o TE D,
GS-MKO-1 227 L E O 4 m OFRITHKT 6,500 cal
yBP L HEE I N D, BREE 0~4m O HEREEE 1T
0.6m/ky & HFEH HD.

FRAMRIAD « HKIAD B8 OPRE 3.05~3.10m & =D
BT ORI DEEFE 3.15~320m 7> H 1%, EIRD4E
R—EEMRRLY O EOOERDEBE LN, 20D
IEHERE L AR EHEE SN A, F7a, R 1.40
~145m & 1.51 m O HFE) B I1E, BEOFR—1%E
FEBMR LD LB WVERBE L. a 7B TIRE
FE1.0~14m & AT A L EHW LD, Z OFERH
TERE AL 21 [ K OVES 23 XN 7RI 8 hd SR 7E il 5
LAEDLET, BEISImETATIALALNEGENSA]
REMEZ R R 5.
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4.6.3 KUK THER

KK DHTHRER A 7 RIRT . a7 ORLEHE (F
FE 3.90~3.95 m ; #EEFITHK 6,500 cal yBP) Dk
BHZIX, 6.2/3,000 ORI HBLERO T L7 4 — LR
DOKIAZ AR S, kY EoEHED k
(A7 AHBBEE I, L VIK< 2> TV D, BEE 3.90
~3.95m O KIUHT T ADEFTFEIL 1.508~1.517 Th
0, BATHARYKLUK (K-Ah) (ZHET DKk LT
T AL, “CHEMRMERRLBEATD.

5. ZAMBTOEEE L FBERE-—SEORER
REBHET—RITHEDICRE

51 BRI E%EM

AA T, ZHWrEEEEG (A WER) DK
T D FTEEE 4 m O GS-MKO-1 227 ZE Li=7-

kI XD E AN EOFRIICHW S A
NI Z a7 HICRET D EIETE otz
— 0, VT T v U RFWRAE T, BBk o X9 1,
M X D E T AN EO RREL D1 ﬂ
HTE 28 OBE RS mPRO bz, KA
TIE, ARRJEIED (2000) <°H AR 1R EIZL D
AT RIEERE R LSO T, T b DOFRIFES ik
(B (cHm L CRRD B D 4 DO FEZE 72 S
i (B S ST A, B, C, D ; 553 ) 22
HETD.

GS-MKO-1 = 7 Z#zil L 7= M-3.5B IR, BEpid
% M-3B Hll#%, HARJ )5 E O DU JI#E, /e
JUE2>(2000) D EW2 Hl# (Wb BEIRIL Y —~—;
BT IEITEE 24 X)) 1282 25 KK E oA E %
%M&48HK%¢ F 7=, M-3.5B |} O° M-3B
I OWT, B fREES VTV F v RIS R

 He
EOErE (Fif’%ﬁ WHE RS, 2014) L~ LT Fx o

FIVE IR kA A — DR (25 :1) I LT
REFZEF 29K EFI0XICRT. b0 EIX
U, 5. TR &FWrim oOfedi, Kk OHERS
Yy DFE A 1,500 m /B EE L7125 A OWRE» S
DIRETHD.

SCSHiE D XA 2 M2 BT 5 AESHETHY,

DR ITIH AR 2 ITIEL 20, AEEROK
A CHEE THN75m Thd., 20 L1, £ 1.8
ﬁﬁm@%%mﬁmﬁﬁ VIR I D O J Y X v I

WCAE L TWEZ 2Rl d 5. 72, XK§mD
%%E&#éw%dﬁﬁmﬁyiyfbfwé:&
N, MEMOWRY S pr s, DLErd, K
St D I B R 2 S T a3 O g O LK I
MHETLHEEZLND.

KA HCEZIELTHIIEE ZNE2B-> CHiE
DR RN AT 2 I g, #icimno THL 2 b
RO AR L, Ta s o5 — g 088 — 7
EO M A~MER T 5 K TRE ST b, 2o
B, TR O JEIX, HEKHED EFIZH~RT

R B
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AKHEGL « MRS « T R

B> & OFEIE Y OMHG 3 LRl 5 BB TR AR S v 7-
BlHlrsns. KEmBAEKELETHIEIINA
if@méﬁ RO B, KA A 7 EOBIKT &

FIF AT 2R ME O LWV INEREC S T TR S T B
é.:@%@#&l%@@ﬁ%@@@%@&%ﬁ
ZVEREE N CHERE L7 g Ll S s, BLEND,
R C, B, AXZEHEOHEREEER R B2 5
ns.

52 ZEMEEARD LETEME
EEE

3 TLAtCtD #jiLﬁJ:*rﬁ‘(ﬂiﬂZ*Bi{':P*ﬁ):
&wﬁ%ﬁ %Wﬁmf## @6&6 Kﬁﬁf
1%, 20 25~28 KU RT KSR IZ DWW T, & RO T
OB EZE - IE LT, BB E %
A HEEm (K9 A~D) OEEZENS, =5k
JEHEEGES (A WTER) (kD B TFEMEEZ AFED -
7o, Bl x0E, M-3B Jll# (5F 26 1XI) & DU-10 Jl#¢ (55
27 %) ORHFTDIZONWTIE, FEN, BN E
24 O A4 100 m O AR, FRIALS 12 Ol 4
100 m OFHJAFEE G, W 0.6/100 (K 0.34°)
DYVEMER &R E LTz,

F8RIZ, FEOFIETHR I LICRMEL o724
KetHE O L TFEMEEZ/RT. ZORIRT LI
Kitm D (MEEREL=~1LTF v 3T &%

EHESNDHEEE

B2k 2 IVETH) O FETFEMEX M-3B R (56
26 %) TIEH 11m, M35BHIBE (525) &

DULO HI#E (5527 X)) TIEH 10m, EW2 Hll#E (5
281X) TIHKImMm THDH. Kitm C (I EEEK) &
o B (IJ@HE) o ETFEMEIE, M-3B IR T
134 8 m, M-3.5B, DUI0 K& N EW2 O£ HI#R TIEK
Tm THY, W HEBICAEREMNMEDETED
Sz, K A lCOWTIE, W o KR W E
TY, FHEORM (A Ik d 5 K
DRRETE WD, B EIIARHATH H28, B
iz kb\fﬁ%ﬁ%ajﬁf’a‘ HHEPHTZ S T A4m (2
T5.

Pl ke, 332 Cfiinzk o, K¥mD &ED
ALK C DR, BiH, 1 Emk,mrﬂm
O ETFEMOERNBD B, ZORUEIC DL &
1 [ OWIBIEEIN & - - AN e TXx 5. 1V
JEHERE T OW IR BN ORI Z FFET ST — X 1355
WTWRWS, 1RIEZTThoT=EIRELTZSEIC
WX, K2~3mPEMENE (1 BEMRE) Eb.

i C & R B ICIiE RN I E RN

RO LRI G, EE C IR, KiE B
%&ﬁif@ﬁaufﬁﬁ$ﬂ 1 J8 OHERER 46 &
TOM) 12k, ETFEMZE WiITENL 20 -7
LEZHND.

M-3B, M-3.5B X (X DU10 @ 3 I# Ci, Ko
C (NI BAEE) LHHE B (BEE) oL FENE



TR RSEIRET B b, = J7WrEarEEt (A WriEsR) o S R DU O 16 &)

13K 7~8m TH Y, KK&HE C~D OB DOHEK ()
2~3m) LV H3IF/EERET V. EW2 JIFRICONT
b, FEEOBRARED LND. 20 Z LXK H B
DOFER% (18 OHEREBIAELARE) , = 57 JE HrvHuci (A
Wifgsa) 232 B LGB 21T->7- 2 L 2R T 5.
Etm AX4m bl E, ETFIZEMLTWSZ D
= 5 W VA O B TR B B i A DI &
HrEns.

728, 533 THlARD K DI, ARG ~HRAEK
M OHEFEY) O FEIRIZ RS T D & HEE S35 SO i O
HERRER (BERK) 28ET5E, “HkEHE
BT OIEENC & A MR, FEEICITEERE ST TR
<, WrfEekeml GRMD o 1km FREE TR
WCRATWD EEZBND. LL, EREEIZHS
W, ZOITLKEBECHREE E G D Z & 1T IN
ThHDHZ END, RRETIE, RiClh~_7= K80k
et (S5 ORI 2B A 72 B R AN EIZ DO\ T
BOETEMNMEOR/MEICYT-5 2 L2 ERT I
LEDAS.

53 ZEMEERDERDHETE

4 ODOENFERER (KHHE A~D) X, Wb
GS-MKO-1 =27 @ Fim (HE TFHEE 4m) L0 HE
VLEIZH Y, BEZNS OB IERERICHIGT D
Hfg L < IZHEREAOFERZ D Z L3 TE 700,
2T, AFEETE, £, FEHHR~se B 8
OWEKUE G E) ([CBT 5 aE 1L e 2—L T,
WKMEICET 2T =%y P EIER L. &I,
AT ESWT, GS-MKO-1 = 7R s (phfsfg &
JES T ORI T 68 m, HE FIEE 17m) ~O
WORANFHIZHEE L-. I, Z OWHERFOERE -
AL E GS-MKO-1 =1 7 D "C AR IE RS 5 2 TR —
EREBRKIZ T2y L EE17m 25 4 m (K 6,500
cal yBP) F TOWRE —FBEIREZIME L, P im
DL DIERFRE A -7

o 7B A~ OO A I ST, £
Mg LK R Ok E T EB A S E LG
BEMRFL, iV CTH®R E T LB ZEE LGS
a7z,

-
—

531 BEHtER~THHEADEKE

AFETIE, YEOBTFOHMETHAHIEWE « Kk
IHAFZEERRY - BRI —HIEE Lo FICESE, BT
DXEREZ VB 2— L7z, HRIZIE, 74 Y RAZ —
DN R NS E B 2 B, ORI i 22 )
EESHBLTWD EEns2eF (KUY Rv7T)
OV IAEOT— X 2 E LT DHLHE LT, Bard et
al. (2010) & Deschamps et al. (2012) % L B =— L 7z.
F77, BRICEWERT T o5 —4 & LC, &
HOHEREY) DA & HERRBREE AT IC S STk & L
T, Liuetal.(2004) L E2—L7=. HAFYEDOHE
R~ e F I O WE K HEIC B L i, i
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DOR—1 7 a T NI E-3< Tanabe et al. (2010),
HRRHIES T O AR — U o 7 2 7T I 55 < Bl
E (2012), JefERO SR A (B AMECE S ML
JIEIE) DR —V 7 a7 T3-S < Tanigawa et
al. (2013) #L B a—1L7=

NSO R ST, B L L IESTERF O X D>
5 et Lo 72 9,000~15,000 cal yBP 1235 1) B /K #E
ZHIORIRT. 2Tk DE, 9,000 cal yBP Tl
e T« SN R EEEALER - HARTIZ 10m %8
2 D7ENH D (RIE DI 10 m LLE, #EKEEREK) .
10,000 cal yBP TiZ, [EWN 3 22T KHEDIX S DX
MOmICEL, 74 ¥ 2SN R - #iEdLEs
D KEFIZOELSOXTOHENICE END.
11,000 cal yBP } X 12,000 cal yBP (Z331F 5 [EAN 3
T KRHEEL, # 2T« 74 2SN RAD
EHSOXNICIFEE 5. 13,000~15,000 cal yBP
oW TIE, ENIPFTOT —ZIL720nR
Deschamps et al. (2012) (ZX 5% e F D% I
FSWAKAE L Liu et al. (2004) (2 &L 2 1AL O HE
T — 2N HD WK MEIZ R & 222132 0.

IS DEN S, 14,000 cal yBP (ZIXHER T 80
~90 m |2 & > 7= ¥R HEE, 13,000 cal yBP (213 HiifE
i~ 68~70m, 12,000 cal yBP (Z1%[A] 58~62m |Z |k
L, 11,000 cal yBP (Z/XBlyEHE T 44~52m £ T E
HALirELvond.

532 EMEEMDENRDMTE (MRLETLEEEE
BLAEWEE)

%31 [ME, GS-MKO-1 =27 b5 7- “C 4R
ERBIOWEELZ Ty b L, WHEBEEDEE (F
AT 68m) [CHEARMENELT-ER (FEIFR) b,
PRI H A~ O OR AR (W FEE o HEFEBA 4R IR 1)
L R724) % 13,000 cal yBP & L CHERR L7278 —
ERBRXTHD. 2L, GS-MKO-1 = 7 #z#l #h
ST, MEORALIE, gk FEENI o
R L7e5a, b, Mgk L TESZBE LRV
BlzH7-5.

GS-MKO-1 =2 7 OHJE (E FEE4m) &, #f
FEIE RS BETEE 17m) OMOEREHETET S
728, 200 A R LT-. FRO KW IE, W
DMEA L2 E A VK AED B H B 2Ty Vi O
ML, D%, GS-MKO-1 =27 (JEJE 0~4 m)
OIFIIHEREE (0.6 m/ky) FTHIELZ EEL
e Th 5. NRFESRICE T 2IERERE 2B
WG, PR 23 AR E i L - EOEE NI BT B IHIE
— MWL o a7 ) v SRETIE, ZUcE
LT 2 E —FRBBEAE LN THD (ZILED,
2012). FRIOMOEERRIE, WBORALIKE, —EDH
B (8 1.9m/ky) THERENHEATZSAITY 725, FE
BEOHEREIL, “5 2 SDHEEIFIERKDITH D
SHIPHE LTEITLZEHEESNS.

ZD XD 7EZFFITH SO THER L= 1R —F4%
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BAMRIXIZ, M-3.5B HIHR O RS | CHiA - 7= =
THEHI LSBT S A AN R (K4 A~C)
DEEZ 7y hTHZ LIk, TRoDFENE
HELZ E3IX). Zhickd e, M&m A~C
DOERIL, ZZE, £ 6,500~7,000 cal yBP, % 8,000
~11,500 cal yBP, #9J10,000~12,000 cal yBP & FLf& %
bhd.

533 EMEERMDERDEETE (MBRLTEHEE
EBEL=5H8)

5.3.3.1 WiE;EENIC & B IEHRE - JLBE

a) 1662 A48 SCHIEE I fF 5 Pt - ThRE

1662 48 SCHIEERR 1T I1E, HIZSIZBE3 5 skt o gt
SOMFER OW I LB E O {enD, =FHh
HHIR Z W CTHER E T EER b -7 E 2 b T
W5 ([, 1984 ; ANMAEIEDY, 1999 72 £) . /A
JFIED (1999) OEY £ EHIck D&, AxFiHE
W& ZE O OKHA MO H A~ WA R L,
KA E ZFHOVE XLk L. BRIl 558
BroF @ <, BEEIXEMHREDRA LD
JIIAAFET3~3.6 m, K H AL ET1.5~2.4 m, A%
FWIHFER C2omBEBELHEIND UMAFIZD,
1999 ; 4 HIEA>, 2000). —J57, TERRICBE 5 ko
FBRECEIETORMPES OO, KAWM - =5
I FEOIRERIT 1.5 m AR E & HEE S UMRFIED,
1999), 4:MIiEH> (2000) 1% 1.3 m DL Z R4k
WERZ#RE L TWA, 20k 5 7 HiER A ZS E)
A U-WE I, BT T SR DI L,
KAMHEE E B oOWE%E2d ELCTHBHKH
15km OFSERE CE SN D HRWE (WX
73, 2000) Td D ATREMEDN EVy (& HIED, 2000 ;
INATEIED>, 2000)

DL EOBEDOREHESICHE S L, 1662 4FH S HE
RO =W H B m g OTE BN AE O P 23
K3~3.6m, EBEEIZISmBETHY, EFEEIX
R EDYr~40%FEE TH o= L HESND.

b) HMEREEMEARIC I D W E AN R IS S <
W e B & B P - TR

AHETIE, BRI EIOEEEZZ T
FEWRER LS (NDGMX2-1, NDGMI10 HIfE72 & D
BCETWTTHE ) % T, BRI ~ oK 1 o HEFE
YMoX)Em %, KEMIMEE 25 GS-MKO-1 = 7
B SA T E C, BRI ~BBR L=, ZORRICK B &,
[ = 77 HE ) b S A T 2 B (2 EWT 9 % DU10 JIER C
%, BRERDKII~ BRI O MR o LRI, =5
VT g R VA T oD 4 RS 15 0D B8 B9 1 km BRI (R
A 18~19 [#) Z5& (crest) &3 AHIERIFERLLIC
ERLTWD (532X). WET 0~20m O S E
REOMER T BRI 5 &, RO ITK 4 km
DOEENH VY, DU JIKR (524 ) ORISR 351
e

A RR BRI 3 1T B T 28 B R 12 265 < Wi

R+ WERFFE - KH L - MRE -
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JEEENIC X BB AN A (B Z X FHF N - BT,
2007) 12X D&, ZDOLXDERMROERIL, Wi
O _FRRRENK 1 km LI T, $EEE L-kEmo
EAFSkm 72N L 2L Y002 & E2REd
7. ENE WS 5 km, WiE RRRIEEE 1 km, k)@
O Fiald Z ok o R A TS T (EER 15 km)
EARGE LT A, Wi m OBANIHK 70° & e b,
& DOERIS 70° DA, bk LIz REN A0 (F
B« BEE, 2007) TiE, WiE O EBRIRE 0 km OBA
DERIEBERE TR REEEDOR NSy, [FEHEE 5km O
A ORRIEFEEITRKREEZEDORN 0% LD, H
SCHTRIF O R B Eh N 2 — 2 L IFIE—T 5.
PlkE®a) KOb) OB, KRR T,
GS-MKO-1 = 7 R HI M S AT 2 381 2 Ak g KL o
Fllmo L TFEME, FBES~Tm, ILHE3~4m &
R,

5332 WiEFOMAIC R AL ETEE

A b) THl_7- Xk 91z, K& TIE, BE0H
WA RLGR A VT, REEMISMEH 5 GS-MKO-1
a7 IRHIH ST £ T, SRR K~ oK B o HE
EYMOEIEZ B Lz, ZOREICEDE, =HW
JEEEGE O MR (RAD T, %ok IZfE -
CHERS L7 O FALIZ, S f Mk B~ B ik 1
WCHERS L7- L Z 2 b nAfE 3. Tk~ 58kEF
DOV @ LIRS BT 5 (5632, 33 K).
DOFEFIL, GS-MKO-1 = 7S T Cix, =5
T Jo 5 M S DR B L B P & B8] 2 R IR RS
FETWDZEaRET 5. FBEEANCET D R&H
KA~ ORI HERE M DOJE S 1T T~12 m R, [RIHE
WL OTEEN S OWESZIT 10~15SmEE TH
5. RRAE T, FAEFOKEOHEKYE & #oK vt
DUFKIEIZ R E72ZDNT R W EREL, 13 THERITL
Fe, BIEE COMERMOILRE (=RikikE — B is
BT L AHKEE) 2 10~15m & /T, 2o, IR
WL OWRE L —E L EZDH L, bR ILERK (1.3
TR~ WERHR) I OEEM O (=IA
W —WrEIRENC X D FER) (X 1~15m &7 5.
TR e LT AR LA O W TR B I K D PRt & Bk o
£ 12 7~8m LA LI2GA, FMAMOREILRE
8~95m &7 %.
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5333 FEMEEMDERDHTE

ATE COMBNIIES L &, WHEERLIER KL O
=GR o vE Ml (W TARED ORI,
WrEiEEhC X Dbk 3~4m) & Akt (8~9.5 m)
DL LT, 11~135m & 72%. GS-MKO-1 = 74
HIl A 33U 2 PR R, BAFE, BiMEE T 68 m
WALET 228, Zo ko) ek L TEAEB 25K L7
BAICIX, TORERICIT 11~13.5m L, HAED
MELVENST=Z IR 5.

34X, ZOEICEZTEED GS-MKO-1
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a7 IRHIH RIS T DUEE — R TH D, D
Yrtr, AT IHIME~OWOR AL, #igk L FAH)
EEBLRWEA LY 59 1,000~1,500 FF1E EiE<,
#912,000~11,500 cal yBP & 72%. GS-MKO-1 =27 D
JEJEE & PR L A 5 2 O DT D RS — AR h
BHBSERDENFTICT 7 ML, fERELT, %
NI HET OHEE AR S gk b T AE 2 BB L2
Bt GE31X) ko b#nE<izs. (AL, R0
AL, b REZSm D (Mg LK) T8
~12%TH Vv, EAOEMNERER () 1EE/N
S o TWAD. B 10 RITIE, SENALIEAER OHEE
EREZNDO AL DN DB E S, Mgk BT
EEhaeBE LTEHGALEBELRVWGE T 5
T/RLT=.

54 ZAMEFEEHOEHFHERAUBEDES
51~53 2B HmFHcHES< &, GS-MKO-1 =
7 PR HI ST O =05 Wik E G (A WER) o
BRI OTRENIIRO L S IcE Lo oD,

5.4.1 FHERLERE

MRERE LR IV R =0 D) & JEHEICELD
&, GS-MKO-1 = 7 # Bl M s 51 30T 00 = 07 16 g i 4k
(A WrER) OB AR LLRE 0% E AL E
B, 0.7~08m/ky (Hiz% ETE®BZEE LW
), A L<IX08~1.0m/ky (FIEEZEE L7-HE)
CHEEEN D, ZofEIE, HERFEEEZES (2003)
DIKEFIED (1999) DOFFAEME RICHESWTHEE L7z
=W O B R EAGEE (9 0.8 m/ky), MO
AMATEIE D (2000) 23 B AT (k) oo
WTHEE LZ[FBEE (9 1m/ky) ERI%ETHS.

542 EEERE

(1) B D EEGE, RO C TERRTOTEE)

MREEEE IVEEE) 08725 mD &%
O AL O C A EEEES) & D ETFEMEDZE K
2~3m) 5D, KKHiE D %, SO R C IRGET (IV
BHERET) 1T, e b 1 BokBIEST NS - 72
FREMEN BV, JERENX 1 B7Z T CThoTm & E 2T
A, 1 EEMEIZF 2~3m ThHhol=Z Lt b,

T2 OEMRIL, WEKUELR BRI 2 Fealr O SCik
LB 2 —ff5 & GS-MKO-1 =2 7 @ “C 4ERHIE RS B
IZE 5 &, K13 ka AR, #910~12 ka LAl (M7 I
TEEBEZBE LR VER), LI 11.5~12ka
DLBE, #99~11.5ka LLaT (RAEEE2EZE L7-HE
LHtEESND.

(2) K5t B TR O #E LR DT )

EtE ¢ (I JEXE) & XK&mE B (IEEK) o
ETFEMNEIZTNT~8m THDHZ D, MEH B
DOIERR% ()8 OHEREBAALIRE) (SR o W B TE
BN H o T EEMENE V. S B ORI
8~11.5ka (7% L FTEBEEZZE L2WEA), &L
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<K 75~11ka (FAEBHEZELI-SLGA) SHE
SN, ZOFERLAFICEE B OWEIEEN 2N & - 72 &
Ezxobnb.

(3) S ST A TEEL R O IE B M O 1662 45 SC &
& DEtR

FEA D ETFEMEIZ4Am ETHDHZ L0 b,
= W IR 1K 6.5~T ka L HEE S A RETH
A DFEBZIZHIEE L T\ 5.

SCHTTE A TRk % O W T TE B O IRF & OV DiEEh &
1662 5 SCHITE & OBRRIZOW T, EERRT —
HIIEHNZhoT2 HL, 35 KIRT LI,
M-3B HIFR T, W T oo 1 o N A S E
(FRASHR) NI TE 2% 1 7= RO A WSt LA
VI T LTS LI AD. HIZ, BRSO
JEHITZ IR AT U7 RO i L 0 RN EE <, R
HOMEIZEEMEEHL LY LIA< o TWD (529,
30X). ZbiX, EATEEZROEMEDRRE -
BIEDREATHNDZ R LTS, LLEDZ &Exn
o, A& WERO = FHFWEw (AWER) 1%, 1662
R SRRV ECE FOBEMAE 2 RE SE D
X RIEBN AT DR Mo o aREVEN S 5.

GS-MKO-1 =27 OFEMMBLEE K OV« JIE Tl
VR 2.92~3.11 m (MR RS & AMKIRS O H A & 23 |/,
i (321,22 X)), ZoEHE» L 72 Bk
Ok, EEROFER—FEERRR LY AR HWER
NESNZ (B23K). £/, ZOMAEB»SLZD
ETORER32m £ TORBUETIE, #HERNER
izE <, BEb K& G221 K). b oA
FER NS, —oODAREME L LT, N 5kall =JikiE
HAUEE TR 2SR B L, 552 dh 28 T30 ~ W 5 AR (At )
AR L ITRB SN, KPEE BF bz
JERLF W R AR (XA @ GS-MKO-1 Hit
DICHERE L= Z e EZBRD.

ZOXHTHEZTGE, S5 E R G I
S5ka ICHHTDOIET 21T\, 1662 45 U BRI 130
B L TCWARWARRMENEM X 5. 4%, HEiiElC
Biepz U7 iRy oRe it (] CHERE M 2 BRI L, FEME 72
B OGN - WEZITH 7 Y, HUEZMOME %D
% L3RI, W T oEEEEORREE(LIZEE T 5 FEER
SOMEMAT 72 E 2D D Z E NI ENS.

5431 EBOFEHIES ETEME & FEEHR
SCHFiE D Rk te, BB C T RkRT (V@ HERE )
DIEENN 1 [F7Z T THoT=ERET D E, ZDIEH)
2L AR—V > 7R AT O = 05 W s
DO FETFEMETRN2~3m ThoTmtE2bID.
D) 2~3 m DN B EHR 72 1 B OTEENAE S &
N & R Uizssty, =07 bk #5is oo - 2015 &)
M@, ETR_7SEHEMEEL G, 92,500~
4,300 4F (Hk E FEEABE L2 WGE) HLLIE
#12,000~3,800 /- (RIZLEZZE L1-%HE) LR
ENb. Rl L7k 9Ic, =J5WrEsugk i,
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9 13~11.5 ka OFLH KL, D7e< &8 3 RIOE
JEVEE N o - EHEE &, EFEOWBIEE) DM
WX ZOFEMEP S RELIIAN TRV EHEER SR
5. F£712, ZOREEL HEFAEZES (2003)
D3l o> = W A I O W TTHERE L 72 TR BN R R
(9 3,800~6,300 =) X0 HHE.

55FELD=ZAMBEDETHERELDLERRUVS
BEDRAENEE

“HWrEE I oW TIE, BEiRo Lo, SRHCE
B SNT-HE DI 72 E D, 1662 48 ST R I
BHEENACZEELZ LN TS (M, 1984 ;
INATFUE DS, 1999 72 ). I EHIEE) L Y BIOIE B E
JEIZOWTIE, = hilin R CEl S A —U
U7 a T IR HiLs EHRAL O 0 R L SoHE
FHERBE OB 7 K Eeimiil s UC, THEhIREHA A3 HE
EINTWD (536 X ; AFHIED, 2010 ; [ HIEZD,
2010 ; Katoh et al., 2013 ; AAHIEAy, 2013). AAHIZ
2 (2010) ([2X B &, & BRI 7 &
HRIHERE M I AMICB DN TS, 2D X ) Al
7R TEFOZEAIE, =7 WrE R OIEENC X D =05 i
Hlk ORI T 5 B2 6 TWDHD, KV E
BT — 2K DRGEENE TN D, Ao =I5k
JEHHHBET O E T, BEEOT—2 50T, fif
BH 7233 R RO S | CO R E T AN EOMBHT NS
WET R DL, %%ml BRI L) OiFENH - 7=
AREMEEZH O N LA TERENDD. 72, 41
DOREIZ L - T, = HWEH MR (A WrfER) O
BN, S HEMMToREEYE (FmlE - =
W) LRETHDLHZ ERHRINT. — 7,
1662 -5 SCHUEERF O Wi fa TR ®h 25 B nilrfg (S HI1E),
2000) 735 A WiERIZE TRAENEDNITOWTIE,
TR T — 2™ GEonhoiz. ZOREICOW
TIX, =M@k 2 iER A 0uhaM & £k
P (BRI HEO ATREME /R &) 2O MNTT D
7o, HRLHE - MEOERNPLEEND.

6. F&H

= H W DS v ST v RV R L
FF ¥ U RNVBFRERE L R—Y IR EORKE, [
Wi 5 DR EDIEENC DWW T, LLFDZ & 2587 5
2ol (11 %),

(1) ST

A=V > Z AR AT O = 05 g s (A
Wik %) OREFHRLIEE DY) E AR, 0.7
~0.8m/ky (Hizk EFEEEEZBRELAWES), &L
<1X0.8~1.0m/ky (REBZZELT-5GE) LHE
N5, O, FEEO =B oY E R
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FIHEE () 1m/ky) ERIZETHD.
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(2) WrlgiEEho g ue - e

TWIRARE RS, =W (A WrER)
1%, JRFROMAEE N HERE % B A6 U 72 BTt oK LIRE,
BB oW BIES 2T CEZ Ny hoalz. £
7=, TREAm OR—Y o ZHARE R & FH iR
OWFKHEIZBET 5 LD L B o —FE 52 SN TR
FEH o T FERE, TSRS IRIRET — 2 Ot
EINDINEO ETEBGZE L CRED - 724~
ZRWT, WiEESOFEREHE L. #EINT
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Tom) Thb.
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7).
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@z EE LI-5HE).

c SRTE BIZRK 7T~8m D R & 2> THY,
6] S B T DT AR 2 [BILA RO Wi iEEh A3 & - 7= /]
BEMEDS .

- TERAE AN 6.5~7 ka & HEE S5 BT A 23
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IS A OFERE THD.
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EUT-FREMN D 5.
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T5.
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FELHEESND. ZOIRENRINRI, BEko =5 kkE
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MEMREZES, 2003) XY HHEV.
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Table 1. List of survey lines for multichannel seismic profiling.

Mg | mEe | ma | g [ol| RER TR LENGTH =
M-2.5B 8A6H| #1-711 | E-W 1.25 0.6 200 8.75
_ |m-3s5B 8A6H| #1-31 | W—E 1.25 0.6 200 3.75
773— M-3B 8g6H| #1-31 | E-w 1.25 0.6 200 3.75
Iﬂf'ﬁ M-5B 8H6H| #1-24 |sw—NE | 1.25 0.6 200 2.88
E GK-7B 8A6H| #1-20 | s—N 1.25 0.6 200 2.37
™'
MK-10B 8A6H| #1-23 | N-S 1.25 0.6 200 275
MK-11B 8A6H| #1-25 | N-s 1.25 0.6 200 3.00
N-2.5B 8A7H| #1-14 |sw—NE | 1.25 0.6 200 1.62
N-3.5B 8A7H| #1-14 |[NE—SW | 125 0.6 200 1.63
N-3B 8A7H| #1-15 |sw—NE | 1.25 0.6 200 1.75
N-4.5B 8A7H| #1-14 |SW—NE | 125 0.6 200 1.62
N-4B 8A78| #1-17 |NE->sw | 1.25 0.6 200 2.00
N-5.5B 8A7H| #1-14 |sw—NE | 1.25 0.6 200 1.62
N-5B 8A7H| #1-14 |NE—>sw | 1.25 0.6 200 1.62
N-6B 8A78| #1-15 |NE—>sw | 1.25 0.6 200 1.75
5 N-7B 8A7H| #1-15 |sw—NE | 1.25 0.6 200 1.75
i}g N-8B 8A78| #1-14 |[NE—SW | 125 0.6 200 1.62
P-F'ﬁ N-9B 8H8H| #1-15 |sw—NE | 1.25 0.6 200 1.75
E N-103B 8H7H| #1-25 |sE—-Nw | 1.25 0.6 200 3.00
N-103B-2| 8H8H| #1-12 |SE—NW | 1.25 0.6 200 1.37|N-103BD#1-60D0.63kmE &
N-5B-2 8A7H| #1-14 |sw—NE | 1.25 0.6 200 1.62|N-5BDFHAI1.62kmEHE
N-5B-3 8A8H| #1-8 |NE—Sw | 0625 0.3 100 0.87
N-5B-4 8A8H| #1-8 |NE—sw | 0625 0.3 50 0.87
N-5B-5 8A8H| #1-9 |NE—Sw| 1.25 0.6 300 1.00| R—Y o J iR IEEARE
Lizt=. BAIEHEERT
N-55B-2 | 8A8RH| #1-10 |SW—NE | 0.625 0.3 100 1.12|AE £ EHE
N-55B-3 | 8H8H| #1-10 |SW—NE | 0.625 0.3 50 1.12
N-55B-4 | 8A8H| #1-9 [SW—NE| 125 0.6 300 1.00
a it 57.95 km
EEBERV AR 55.7 km
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Table 2. Data acquisition parameters for multichannel seismic profiling.

TR,

A T——R
T
\;é N [=1=} e
. L(iﬁf@ﬁ TSR 1
= o PEEE : 2.5-3.9kV
15 .
o FEPRT R — 200 [50d, 100J, 300J1%
Tl wm e omE | 08m
¥ R OM O #1.25m [£90.625m]*
2z B ] N
. SRROERD | gt 5 £ T /ch
= FTE
(= F ¥ LRIV 12
a1 T R UERR 2.5m
A
=W e oW E 0.5m
I &k BE R 0.6sec [0.3sec] *
‘; A/D 2B 71D 16bit
{I/
E% VAV IND/A
[ 0,000Hz
= 15 B B 700~2,000Hz
RO B 0.2sec [0.1sec] ™
£
“ AR %150m [ 75m] *
.
ok B OE 100Line,inch
f 2h L gk bR 254mm (10in)
o R 125m (K100 3> FTL)
m o B 3~4 /v k

[ ] Mg baR—Y o Vi PR T OB C o L 78IS
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B3 . AR & /MRJEIED (2000) |

CEDERE R O

Table 3. Acoustic stratigraphy comparison between this survey and Komatsubara et al. (2000).

X # E INRIRIZ D (2000)
e 22N RIVFFe VRS e
wamy | CHE | T RVRE | aege | BURR | e
rA~ %8R
al s
. RetEmA— AR - RE
7T : IR~
R4V B . =
,,,,,,,,,,,,,,,,,,, % = gfE -
R4 C— el
V= W=
% 47 D—
e | RHE
iE-jE | B
,,,,,,,,,,,,,,,,,,, V2
B~ R
FfiH .
B
KB e
”””””””””” VI
e

* RS - RBAF (2014) (TXB.
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Table 4. Samplers used for offshore drilling and major applicable deposits.
7T — LIRS BHER) 5 %
EEE A bR ‘
. - FoWREE~T L Mg KE
V=N T T —
FriAA B~ L N -
— o N — <o e A U —7 W}m
CHEY T T — AN =R
n—2 U —3 A~ L Mg N
— Paran ~ © = G i X U »—7 Ij;‘”&
“HEY T T— fii £ o T E - AEE

95 R, AEERET OB - VERE.

Table 5. Specifications of magnetic susceptibility measurement apparatus.

A3 Bk - MEoaB
ME : AR 7Tk X—L
HiE o 2.0~2.7Tkg (m—7OEZIZX
D ZA4k)
~HE £ 290 X200 X 160mm
g VEAED - U — Lo EAE
Bartington L4 +8mm
MS2C TEEhE B %L - 0.565kHz

I ROy iRaE
FEIE 5%
KU 7 MaBFEIRE © 1X106CGS/IFF
HIERIBE - X1 1Y CGS T0.9 8
227 fREE © 20mm

W58 80OA/m rms

: 2X107CGS
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556 #. GS-MKO-1 =27 0 “CAEHIER .
Table 6. List of "*C dating samples and results for core GS-MKO-1.

. Rz iR 5 Al
. [ " p:l 14C " .
HHES |[REMm | ™ AEMB |FHE 14016130 i o |BasEa 2o ol yBP) |I5E
ID (Beta—) [&EX(yBP) [(%o) H(yBP)
MK-1 0.15-0.20  [#A¥IFD FEIUIDLSRFHA (364863 40 =+ 30 [+3.2 500 == 30 |240 to post 1950
MK-2 0.30-0.35  [fA%IF) rOo 364864 210 = 30 [+0.1 620 = 30 |300 to 240
MK-3 0.40-045  |#BAIRD LSRFTHA 364865 10 £ 30 |+2.4 460 =+ 30 [130 to post 1950 S AN
MK-4 0.79-0.80  |#BKIFY Nl 364866 1660 = 30 |-25.1 | 1660 = 30 [1690 to 1680, 1620 to 1520
MK-5 0.82 HRIRD FEUDISRFHA 364867 1890 =+ 30 |+4.1 2370 + 30 (2070 to 1910
MK-6 1.40-1.45  |#BAIFD FEUITLSRSH A |364868 420 =+ 30 |+2.4 870 = 30 |520 to 450 S APN
MK-7 151 FALRD RO 364869 830 =+ 30 |+0.9 1250 = 30 |870 to 720 254 Is
MK-8 1.56 FRALRD EY 364870 3180 + 30 |-28.0 | 3130 = 30 |3400 to 3330, 3280 to 3270
MK-9 1.55-1.60  [fAFIFD EBRH 364871 3080 =+ 30 |+2.3 3530 =+ 30 [3460 to 3350
MK-10 1.60-1.65  [fA%iIF) BR 364872 2510 = 30 |+0.4 2930 % 30 |2740 to 2680
MK-11 305-3.10 |iB#ER/MHERE |EAFUA44 <Y 364873 6560 =+ 30 [+3.6 7030 =+ 30 [7560 to 7460 HHE
MK-12 3.15-320 [fAFIRD BR 364874 5160 = 30 |+0.8 5580 = 30 |6080 to 5890
MK-13 350-3.55  |#AIRD FIARAA 364875 4900 = 30 |+1.6 5340 = 30 |5740 to 5620
MK-14 350-3.55 |#AfiIH> D= (I TY) 364876 4650 =+ 30 [-0.7 5050 =+ 30 [5460 to 5300
MK-15 3.75-3.80  |fAMIRD = (TTY) 364877 5270 = 30 |+1.5 5700 =+ 30 |6180 to 6010
MK-16 3.75-3.80  |fAMIRD SSRFHA 364878 5440 =+ 30 |+2.8 5900 = 30 |6380 to 6260
* BEOETF IFMERREKICES.
573, GS-MKO-1 =t 7 O KK A Hrfs 5.
Table 7. Results of tephra analysis of core GS-MKO-1.
. KIUA SR DR EE R & H (/30004 F) BP0 EHE(/30004F) 3 . . N
FE(m) 2z 2H V30004 M EH R 3000k BEZR BEGYM | KLASROBERE| 7754
Bw Pm o] Opx Gho Cum (/3000%1F)

3.00-3.05 0.2 0.0 0.0 0.2 0.3 0.0 0.0
3.20-3.25 0.0 0.0 0.0 0.2 0.2 0.0 0.0 BERABEASRET
3.50-3.55 1.3 0.0 0.0 0.2 0.4 0.0 0.0
3.70-3.75 1.2 0.0 0.0 0.1 0.2 0.0 0.0
3.90-3.95 6.2 0.0 0.0 0.0 0.0 0.0 0.0 1.508-1.517 K-AhETE

Bw: \TILO+—ILEAT Opx: § A1ER

Pm:/NSRZAT Gho: B @ANT

O:EFA%(T Cum: hIVF B R
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Table 8. Vertical displacement of reflection surfaces A-D along each seismic profiling line.

M-3BAIfRTD | M-35BAIFRTD | DUIORIRTD | EW2RIERTD
ETEEE ETEEE ETEEE ETEEE
RETEA 4mPE 4mPlE 3mLlE —
R&4mEB #18m #7m #7m #7m
R5tEC #38m #97m #97m #97m
omEE | R #y10m #10m #59m

B9 K. ETHR~SEE I O K HEIZ BT 5 S0k L B 2 —RE AR

Table 9. A review of recent papers on the sea level in the latest Pleistocene and early Holocene time.

Bard et al.

Liu et al.

Tanabe et al.

=BVl E9aN

Tanigawa et al.

S Rt B (2004) (2010) (2012) (2013) EHEH
9,000 28,28 (T.B) 13 (&igdL ) 17(FE®) 17(Zmzaith) 17~28
10,000 40,35,36 (THB) | 35(F:EiLER) 38 (FiE) 29(®®) 30(2ERH) 30~40
11,000 51,5245 (THB) | 39(FiEL&R) 51 (#iB) 47(R=) 44 (EmzAtth) 44~52
12,000 60,58,61 (TH,B) [61,56,62 (THB) | 65(E&:EILER) 61(HB) 58~62
13,000 70,69,69 (TH,B) |70,68,68 (THB) | 68(&EEILER) 68~70
14,000 83,90 (T.B) 83 (M 80 (FiEiLER) 80~90
15,000 108 (T) 100 (&=imdLm) 100~108

BKEFHEBETORE(M). T:2EF H: I+ FE(Za—F=7) B/ VULIARR(RRXISH).
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H10 K., BOFHEO ENANE - HEEFER & 2B IO < ENAEEE R O ETEE).
Table 10. Vertical displacement and estimated age of each reflection surface, and resultant vertical
slip rate and faulting events.

BARRBITELTEME HEER L TFERERE HEER | ETEfEE o
M-3BRI#R | M-35BRI#R | DUI0HIR EW2ifl#% | G ETEBEERLLZVES) | (bR LETEBEEELLIES) RS
RETEA ampPlE 4mPA £ 3mALE — 6.5~7ka 6.5~7ka CHUBRIZDEKED 1 BIES)
R4TEB #58m #7m #7m #7m 8~115ka | (06~10m/ky) | 75~1tka | (06~11m/ky) | ChUBIZHH(EL2EES
REtmEC #8m #7m #7m #7m 10~12ka 0.6~0.8m/ky 9~11.5ka 0.6~0.9m/ky RETEB~ CRITIEEB L
D | faim #10m #10m #9m ~1%ka | 07~08m/ky | 115~12ka | 08~10m/ky | RHEC~DRIIIEER

5511 K. ZJ7WrE A O BB IR LLRE O 15 8.
Table 11. Post-glacial faulting activity on the Mikata Fault Zone.

T S 5Tl AFEDFER (CBEAR: AMER)

=HEMAEOMERS i
#08m  FA (L TFRs) | T0I~08m/FE
(DFHTRE | BANELECERE) QLR ETEMESELBSE)

; #08~1.0m/F45E
#Him/FE(ETHS) * 10.8- .
* /Jr\nmlﬁlih\ (2000])j (RAZEEEEBLISE)

- RSTED- R §TECR D EED
#913ka LB, $910~ 12ka LRl
(LD LETEBZEELLZVGS)
#911.5~12ka AR $99~11.5ka AR
(ﬁ%?ﬂ]&%@pk%ﬁ)

. . #98~11.5kalAf%
(2) BEDEEFH < \i2
VN - (GEOETEHEERLEESR)
ZNLEIOEE R LB 497 5~ 1 1kaloLiE

(BZEBZEEELIZES)
R HEHIL$96.5~ Tkall}E T $95kal3E
L f-ATRE

1662 DM ERDFEINDHEITITHA

#92~3m (LTS
R1EDERE 3~5miEE (LTS ()i%‘J”AED-CFaﬁo)iE@JfJ‘W B+ ThHoT=&L
f:i’%n)

$92500~ 43004
%ﬂ%&“i'lzﬁiﬂﬁ"é%ﬁgbthi%é)

43 _ - #2000~ 3800
(4) :FiéjI%E’]FEﬁ Islzﬁ %93800 6300ﬂE (ﬁ]%ﬁjji%f& L,T:i%,g)
(§J§§E$i’ﬁ§1ﬁi®§&1 BEOTFhDEMSE
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Fig. 1. Location and constituent faults of the Mikata-Hanaore Fault Zone. 1-5: Main trench survey points,
A-C: Main seismic reflection survey lines. ®: Northern and southern terminations of the fault
zone, @: boundaries between the northern, central and southern segments of the Hanaore Fault
Zone. Digital Map 200000 Gifu, Nagoya, Miyazu, and Kyoto & Osaka by Geospatial Information
Authority of Japan (GSI) are used for the base map. After the Earthquake Research Committee,
Headquarters for Earthquake Research Promotion (2003).
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Fig. 3. Configuration of survey vessel, seismic source (boomer) and receiver (streamer cable).

N 20 15 10 5 1 S
| | | | | | | | | | | | | | | | | | | |
T T T T T T T T T T T T T T T T T T T T
20
40 30

(wyypdag

% 4K, GK-7B lfroE Al m (& R,

132

T o fERAS ) .
Fig. 4. Seismic profile of line GK-7B (top: original section, bottom: geologically interpreted section).
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Fig. 5. Seismic profile of line MK-10B (top: original section, bottom: geologically interpreted section).
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% 61X, MK-11B Jl#ROFERA R (L BECE, T SRR .
Fig. 6. Seismic profile of line MK-11B (top: original section, bottom: geologically interpreted section).
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Fig. 7. Partial close-up of line MK-11B (top: original section, bottom: geologically interpreted section).

(wyypdag

%814, M-2.5B JIRPEE O T Rk AW (L c JRRCEL, T - ARRARCEY) .
Fig. 8. Seismic profile of line M-2.5B (western part, top: original section, bottom:
geologically interpreted section).
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Fig. 9. Seismic profile of line M-2.5B (eastern part, top: original section, bottom: geologically interpreted section).
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Fig. 10. Seismic profile of line M-3B (top: original section, bottom: geologically interpreted section)
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Fig. 11. Partial close-up of line M-3B (top: original section, bottom: geologically interpreted section).
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512 K. M-3.5B RO S EEARm (1 e, T MEIRARCER)
Fig. 12. Seismic profile of line M-3.5B (top: original section, bottom: geologically interpreted section).
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Fig. 13. Partial close-up of line M-3.5B (top: original section, bottom: geologically interpreted section).
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Fig. 14. Seismic profile of line M-5B (top: original section, bottom: geologically interpreted section).
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Fig. 15. Location of offshore drilling survey spot (GS-MKO-1). Location of offshore faults and monoclinal structures is after
Japan Atomic Power Company (2004).
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Fig. 16. Flexible inclination drilling system. In this drilling system, a “guide pipe” guiding
drilling rods and a core sampler to the sea bottom is installed independently of the

pontoon survey ship on which many drilling devices such as drilling tower, hydraulic
system and generator are installed.

FATE. HA KA T EBMD SR LT MEEER IR R ORI ORI, BIRASERTAE <
BHE L ThH A RS T ERMIBEAR LN DI, WE 2R iR 2 Z & T 5.

Fig. 17. A guide pipe being separated from the pontoon survey ship. This drilling system keeps the guide pipe off the
pontoon survey ship in order not to contact each other even in stormy condition.
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Fig. 18. Anchoring method of a pontoon survey ship and a guide pipe.
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Fig. 19. Outline of hydraulically-operated flexible inclination drilling system (CTM-10).

%20 ™. GS-MKO-1 =27 DHH.
Fig. 20. A photograph of core GS-MKO-1 (4m-long core extracted at spot GS-MKO -1 in Fig. 15).
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Fig. 21. Geological column (left) and results of magnetic susceptibility and color measurements (right) of core GS-MKO-1.
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Fig. 22. Alternating beds of fine-grained sand containing shell fragments and very-fine-grained
well-sorted sand at a depth of 3.0 - 3.1m of core GS-MKO-1.
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Fig. 23. '*C age-depth relationship of core GS-MKO-1.
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Fig. 24. Map showing the location of lines M-3B and M-3.5B (this survey), lines DU10 and NDGM10 (Japan Atomic Power
Company), line EW2 (Komatsubara et al., 2000), and spot GS-MKO-1. Location of offshore faults and monoclinal
structures is after Japan Atomic Power Company (2004). Location of the Hiruga and Mikata faults is after Komatsubara

et al. (1999, 2000) and Kaneda ef al. (2000). The onshore trace of the Nosaka fault is after Japan Atomic Power Company
(2004) and unpublished data by Y. Sugiyama.
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Fig. 25. Across-the-fault seismic profile of M-3.5B (left) and identification of reflection surfaces A - D as
fault displacement markers (right).
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Fig. 26. Across-the-fault seismic profile of M-3B (left) and identification of reflection surfaces A - D as fault displacement
markers (right).
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Fig. 29. Comparison of across-the-fault seismic profiles along line M-3.5B by high-resolution single-channel
seismic profiling (top) and by multichannel seismic profiling (bottom). Vertical exaggeration is 25 times.
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Fig. 30. Comparison of across-the-fault seismic profiles along line M-3B by high-resolution single-channel seismic
profiling (top) and by multichannel seismic profiling (bottom). Vertical exaggeration is 25 times.
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Fig. 31. "'C age-depth relationship at spot GS-MKO-1. This illustration is based on the following process. The basal depth of
the post-glacial deposits (68 m) is directly applied to the age - sea level relationship shown in Table 9; as a result,
transgression to (= start of sedimentation at) spot GS-MKO-1 is estimated at 13,000 cal yBP. This age-depth
relationship corresponds to a case of no vertical crustal movement since the transgression.
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Fig. 35. Across-the-fault close-up of line M-3B profile with geological interpretation.
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