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Estimation of average right-lateral strike-slip rate of the Hinagu section, Hinagu

fault zone at north of Sabagami Pass, Kumamoto Prefecture

HESR
Yoshiki Shirahama'

VG - JOLRFSEERRY (AIST, Geological Survey of Japan, Research Institute of Earthquake and Volcano Geology,
y.shirahama@aist.go.jp)

Abstract: At north of Sabagami pass, the NNE-trending Hinagu section of the Hinagu fault zone, having
a predominantly right-lateral strike-slip component, crosses some terraces which formed after 90 ka. East-
flowing small gullies incising into those terraces form terrace risers, which have recorded the cumulative
lateral offset due to repeated faulting since their formation. I investigated an offset of each terrace riser
and its formation age to estimate the averaged right-lateral slip rate of the Hinagu section. As a result of
topographic classification, a right-lateral offset of 41 m was recognized at a terrace riser along a small
gully that incises a formerly closed depression (terrace cd). Geological cross-sections oriented
perpendicular to the trend of the fault were generated by arrayed boring surveys across the terrace cd and
the incised gully. The geological structure as revealed by the cross-section strongly suggests that the
closed depression was originally created as a pull-apart graben by the repeated movement of the faults
that delimit the western and eastern margins of the depression. Detailed observations of sediments suggest
that the sedimentary environment in the terrace cd changed from wetland to dryland in response to the
gully incision that bring into the formation of the terrace riser. Radiocarbon dating and tephra analyses for
the sediments indicate that the terrace riser that offset right-laterally by 41 m probably formed since
17487-24029 cal yBP. The average right-lateral slip rate of the Hinagu fault zone was estimated to be 1.7-
2.3 m/kyr.
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Keywords: Hinagu fault zone, strike-slip fault, terrace riser, tectonic geomorphology, arrayed boring
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1.1 ShETORRLAERBDEE

EPAY/N V=L E O 10k F N A3 ZHIEAS LIS
7 & w0 NS E D, AR — P pg vh & 1) %
RTRIERAK) 81 km OWiEH TH 5 (HIERFHAMIE
HEMEACHED, 2013). HURFHENFICHEEATS (2013) (2
L2 &, WEWEEICAMTEE TR Sh,
o EE— ABKHE, ARAXKH, MUEXEO 3
DOOXRNZTT b D, FIRILENLH IS W E O T
&R 5 ECHERERTH 525, AZAR
EE NS SIPRAV Y Wi BOP VALY E e oY/ N i
DR THESNLTNWLDOATHD. £z, #HE
SIVIAEITE B E FiE 2 O Tcmahide sh
TEOLTEEENME. 22T, FH1E, CHRT
BRFEFHE K 28 FREARHIR 2 & 2 7o BRI 72

13

(BT DA T N ENHE OHEE % HIIZ, AE
ARILFYAIALE T 2 REM RO I TT 2B W THIUE
HERERL LOR—V > VA2 £ L7 G
FEMRRRE - ENLREENUNRS:, 2019). R
FRTCIX, ZORERRICOWVWTHRETS.

H &AW #2360 2 A BT VA EE O HEE
%, BRAXKBENIALE 3 5 REA T4 /N BT R /N
PpE 5 O —HRICB T HFEKRICESS (FH,
1979). TH (1979) 1%, EEAHFZE 15000 yBP & H#E
E LT PALRRIR I 2 T 29 2/l o g dh & (O
THENMK 12m) D, HRET I ERENEE %
0.8 m/kyr & AR S o 7o, HUEFIAMFJEHEREAST (2013)
TIEFEE DB FRIE ATV, S ZEALEE 0.7 m/
kyr EHEFE L7, LovL, 22 CTOHRMEIRHHE



DFERAFRIE, & < F TR & A s 7 L —
7 (1969) OWET HRHEmICKE Lz & & D
KHERTH 0, BRI O BB R REIZITHhh T
W, EHE Y, REEROMREDN, ROk
O B EOKHNZ 2 T ORI HERE L 7= miic
YT 5 LW ) ZUELENC LSV HEETH AT D,
KRERBELET. £7-, 12BTHET S L9 ICH
R DT & AN O TZIDE U =R —2
THEERELRW. DFD, BARRD SILD /N
DA D DR 72 HEE I TN Tk
=25.

R IVENGHEEE OHEEI1ZIE, AT IVEN &G
TXLHHE L ZOMEORENLIEL 2D, BHEA
WrEH T, AT o' o 2 2R/ O
N ZHED LTS (TH, 1979, REFIEM,
2017, tREEIED>, 2018). FFICREARILFH T B AT
B DBRYELRIRE ) 5 O B AKX T, Wifg Xl
K & U ORI » TR, LS9 5
W& AU IL#NIZ B W TR 2 BE 23280 &
NTWD. F£7, ZREMIEOILMD S &8 — A X
MALE O EA £ TOHPE TIE, KA~ TAL D B B iH
DL GELIKA), ZhbDBEREOEMRNSE
NEEOHENTREE b ND. 7212L, BH—H
X R P e G T o NS 2 & AT B
BB T2, Wil O S8 N FEHEE D 72 8
W2, TN O T X TOWBRRIC DOV TENHE 23K
DTERETIVNERND D, 2o LT, WEnsg
ML Tk, oL mICEMIFRD LD %A
ELTETLNDON, HEAXBALE R
NHZOd T o/NIETOFKPETHD (B 1K B).
Z OFIPHTIX, HAEABIE®IZH > T =ARNmmImS
B gy, BAZER &\ o 72 iR 20 U B A
NROLEND (F1XMB). £7-, WEZEM L TH
M HBEEOEEEBICATNEMPRO b, &
NEOFNES TH 5. AHEEDOZEEHIEIL,
WL OMNDEATHFETHAE H SNHAERNSR & ST
BY, THIEA (1991) K OREA IR Hiisk 1% 1 Jeg 5 A5
ZEB 2 (1997) 12 X 2 M HE A 23 okt STV B
AR T R EEOFRENEmI N, MLoTF
DEHI SN2, Wb ETEIIMR SN TRk 5T,
Wrigid b Lo FHEIRERIMNC S B L EE SN, 2
N5 ORFZE Tl E BRI ORI ESN Y THh,
S BN EE DHEE 1T T AL TR,

AFHE TUE, ZEMIED /NI O FFE %2 iz,
WS A 21T VI SR OER 21T 2. %
Dk, BESIR—V o A 2l U, HUE W % e
ETHEELLICHBEBROMNMEZ/FE L. SDHIT,
B EA BN L2 s X OABTNENN &% G
BIU, Bd P B AR NE M VKL IR AT e & 0 HE
TE SN T2 B BB DT AR D B S N3 E % 3R D
7.
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1.2 AR EmEICK DEITNEMREDHTE AL
DIRE

PNl L 28 E2% 0 B EROBThE
DOFHBOEEL LT, BRENIIHAVWSEND.
ZOHE, BREOTNN ORI NEMNEELZED
IZ1E, BREENERESNIZEROMENLE L 2D,
% RO, EENET LI EBNE LW
W, @EEEEOEFICAE T DO R AN
MO RBLONG. 2771, EH5OHER DER
BNV B EEOIEAFERICT VNSOV TIE, £
H35 O TR BGEFR (2R 0 fIB KD 5E 03 % (f
ZI¥ Cowgill, 2007; Carne et al., 2011). LLFTiL, B¢
A U AR N & N T2 280 B D HEE
FEZOWTHEZRET VR E AW CHAT 5.

FPHEE (EALE) 2MERESND (1: FH2X).
FOHOFINDO FTLNT L - T, HIZE BEEA L T
EAbL, WO FEICEEENEREESND 2 52
). BeEORRRE, ST W@ IsE L, BrfE
WCEMNETD B F2X). ZOEMNOBEIEITIT
FINORFREINNDRKRELSEET D, bbb,
MNOREINPRKE WA, TERmEH (Z 054,
JEE) OB EITRE SN DT80, BALRKbiLs.
—77, LRAMOFNIENE LRWEA, R0k
EEITRESNIC WD, BALAED (4a: 552 [X).
IO, TOBITHIZRMEEMNELD L, A
& R TENEDORLENAET D (5a: 452
). Zokx, BN OEN &% UL
MREZHEET 251, BREEOFE/RE LT, £
O TFHOMEHEROFEREZRHATL2ONEY TH D,
—J7, WWINOREIIN/NEN, FEEHRERVEER,
BRENMEEISNRWED, EhAmEE b M GE
% (4b: H2 ). Z O LI RRED ke L 7-55
&, FOBOKBEMBNAETTYH, BEEICRES
AT AL BT A & AR Ly (555 2 (X))
oL EE, BEREEOFEMKRE LTEO Ao E
DENRERATHONELTHD.

FLar L, BEEODENESL D, BEED LM
O DO RER % Ty, BEO MMM I D
RN E T, & LIz &, ARETNEMNEE S 13K
@ (1) X TELEZHHIILTINE 5.

Prp,< <P, (D)

BEEEOEMNNBFIIOREIZE > TRDOASLT N
BE, AMTNENEEIXD/T, 2L, T
FEINRTWEAE D/ Ty ITENEEZDDONREY
ThD. AT INWENREEOEM2HEIZIE, W
O FRETIORRE L, BORTFEINST IEE
BT a0ENHD.
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2. AR AR A & OV OB R DR ET

2.1 REMIEILADOMT - HBEREER
ZELRIE D & /N O XN 23 CTEEHE L 7= Hif
E A & eI VERR L 7- HE 0 JEX 2 56 3 XN /R L=,
IR T3 B/hEFIOXFHTH A4 1)1 E Axl
ORI ITER OB RN AT 5. INMHEE DR
T, HAEZEETergAL BT IE N D B % 7y KR
LT 5 4RO/ NI A~D & FES) 23EE
HaE FZ L>D, A TFL, BEJINZAERT 5.
FERE BRI I ET 5720, /Nl
OEKIKIFEN /NS, EIEENSL RDHEmN
B 5. IRV OHEFRAEOR R, ILEHRWTIX
BB ERAEEE W - L 2T 5 A FE &8
90 ka (ZF4E U 7Rl 4 KR OHEREY) & B DL D VR
FEEEIRCE (Aso-4) 23R8 B L7z (Miyabuchi, 2009).
NI A & /INAT)T D2 & L 7 RS O U A0 FH 0 ik
R, HEEIEEME (hifm), BALE (md), BEK
U7-PAZEMNHE (cd ), VWFEHE (al @) O 4 HIZ5y
Iz, hEi MmN k& <, /NI A &/l
B OMINZIAL 3Aid D —75, /NIl B &/ D @
M CTIXILERWICHIR S 297 5. Aso-4 [ZWE D
AN A LTV D Z R S, hii 2 WiE %
BT L Cofid 52 LI3EFETHD B3 X). mik
1, NAJITA & BIZEkEN B i o vE/liz:s VT
h mOmEIbkxIC oA L, ZNMi)IIB & D Ok h i
DOEMNZIAL AT 5. hif s i L Cidmo
i/ hE . NI C Of #RICliE, v NE o
a2 TFRETHEE3~35m O m A ZHERTHEE
HEREM N Aso-4 %78 5 RN R IR T& 5 (5B
4X). BrEHERY P I3 A SO B SRR C
X 5720, /NI C DIZRL L =R O HEFEY) & 7
SIS, /ANEJIB &/ D O T h i 7 73y
FLTHEREL CW B EHEES NS, /NIl A~C T
8 50 m F2E DR al w23 WIS S 4
TWa. alfmé miimEIThmme OO EED®
EIES~1SmBET, BTtk CEaE L2 b,
NI B & 28 & DA/ S K0 FEeEl Tl Fal
DENRIZLNT, £Z2 CTal HOENEE D Z &2
5, JbiCmdo THIF R BAE AR d 5.
ATO/NIINL, S o SfE Tty 77
Wit 5. N B O JEih+ 5 s i,
65 AT IE TN B 1859 50 m oD Hy# bk o #1238
v, 2O TEAZEMIH (closed depression) T o722
ERHEEEIND. FOREMMIT/NATIIBIZE T
T SNIFERERLL, cd ZERL TS,
NI A OAERITIE, IRIEEER WIS & O
ENEDSIND. NI AVBWO al HIZEE)S R
MTIEDANRYIND Z LD, BEEPWICE ER
DOy ERETHMENEND EE2BND. WiE
DIER TN AW - 7272 AR 0 B B s oo J il s
WIFIE—HLTRY, WOk TELZRE
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fhEExond. BHUSED S TIRhIWNER
100 m FIICHECY, cd EICERET 5. cd o Bl D
h EIEHE AW AT ERBER & 25720, WiEEE T
HIEEBI L CWD EROND. od HIXH %% 2
BICHEEEN TS Z 205, WiEIE cd Mo 3 i
2> TGS D T SN 5. od &b
T B IR WO RS E & O OB B2 1T #2378
i, MiEBIEENC L - TRk SN A TREN &
Z 65, cd mIF/NT)IIB ORI G 5T 5. /I
I B OF R ORI S AABRTIEEH 553, JHdh
DD BN D=, cd HIEZROWIEIIME~ERT 5
LREND. —TF, BBEOWIEIZ/NT)I B I JE A
BOOLNRNTD, TNENMNE G 2 TV ATHE
PRNH S, THIED (1991) Ik D bLoFHEx
WO W O RTINS 7= hs, BB 7 e X
BN oT-. Lizn-T, HxOWE X%
LTCEY, MEFE TENEH ZTWRWATREMEN S
V. NI C &2 O JE B E FTIZ 2> TR P I IE
BN B O3HEE, h mOvEANZ M A2 KT 5.
M D BANZ R > THIE S ZEOD himiE, S HICH
AT D mif & R THADHEA N K E L, H~
BEHL WD EEBEZDND. WiEIXMEENdT 2 himo
HWRMOEIZH > CTHEILITIEDRD EE 26050, ©E
W7 MIE X R TH D, /NI COEFITH > TIT-
THVE A ClE, B D Bt < B 28 Re D43 3
W, TN Aso-4 DNELN D EFTZED H 7.
BRI TERZOLOERET LN TE R
Mo, BERMAHEEZRE BT EE S
o, NEIC 2B FEEMTIE, & 120~125 m £
TEHFIC—HLEORER NP L 720, & 115
~110m fFE2 5 LD R OFE > m i ~Efke T 5.
AR} D ASEAGE R 5y O L HIARHAT 2 B T Aso-4 23788
bNDZEND, [HHE mEmORIZHEA~EET S h
HAFALICMELS oA L CERY, WLt s him
DOERIZIH > TIERD EE 2 HD. /NIl DX
BB W T 2 2 &b, WrEiZ/h)Il D &
NS CR A LTk, BEMIEASE DR N DRI
\IEQND EE 2 BiD. NI A QAL CifiE &K
Wrig sz, /NI A &N D & ORIl o ®
EEIRD DAL, WMEMEEREEERT DI &b,
Wi W CIE RIS A AT TCnD EabD.
NI B & A2 75 B AP ClE,  m AL 7 1A o MR
FERBOOND T EnD, @R ATT 477 70—
RITHIE L, AT 8= AR STV 5 1]
REMERH 5.

/NI A~D O HC, BRTAVENLIE FEHEE 2 L
7=/NETJINE, ZNATJITA, BEXOYC THD (3 K).
NI D XA Z2 R b O0, (HTikiE 2k
TR OB EDZFE LR W28, BAEE EfEC
RS 5 2 Rk, NI AIZSWTIE, A
FEANZBW T hiEE al & 25T 5B MEICH 76 m
DETNEMPBD BND. T DOEMIE Aso-4 HEFE



DIBRIZTERR &tz Z L IEREW W, 208 76 m @
FINzrmTBEEE, /NI A OFFERNCALE S
5728, h LA DO BN RAF STV 5 ATRE
ﬁﬁ%éﬁ,?%ﬁibtﬁ%ﬁ%ﬁﬁmﬁf%a
/NATJ B D22 FEARNZ ST, BRI E RS R
fmﬁﬁwwﬁw(imw)#&ﬁénfmé@
wm¢ﬁ®W¢5§T 1%, cdifi & al HOM DB K

K 41 m DERETHENSHERESND (B3 K).
m&ﬁ&w:&&,%i#éio W 2 oo JE th o
fLiE & Wi ONLENEET 5 2 E0h, BEREOR
BIXIFEAFALL W RNWEEZ BN, BREEDT
AT cd HIDSEEK U CUARE DN % fidk L T D & H#E
EEND. /I CIE, &k L ChHihLTng
OO, BN FEENEE LSSV, TRIOWE kL —
ADVESHI) 50 m (230 /M) € oFFdEiTE (CN,
CS) &, /Il C L WrENnRAET DA (CN7,
CS) #Thol#ELId 5L, miLoJETIEEN
%Mﬁ7nn%n%nmﬁﬁfhwﬁﬁﬁﬂéﬁéwﬁ

X). BEESOREICABEBENPRKREI WD, /)
{TJII A DR LN B O 7 TEHII L 72 2 #iS &
e 92 LASHEME MR, NI C TIE, NS
MR AR STV D Z &Ml 72, i
JNOREBININEL, BN KbhanwEEZ b,
h E OBEKZOENPTREES N TND EEZBND.
72721, BEKOFHIIARATHS.

29 LB EOHMBIFEN G, BT hOZEAL
R OHEEIZITIT)I B DA 00 B 2 A3 i & )
L, A=V 7iRE% 5 LT,

22 R—1) VI REHRER
HFE D & 5 A~ B 2 B o DAL & Wi g o B
REWMEICT DL, MDcdm d al miAa L4 5B

EEORED =, /NI B AL MO cd i & /Ni]
JIIB WD al FHIZBWTHAIAR—Y > 7 %5 7=
(5 5KX). cdifi =T, SBG-1 BLUSBG-5 D2 A

DOR—1 72Nz, SBG-HI~HS5 ® 5 KD/ KR
R—VU 7 %%k L7 al i Tl SBG-2~SBG-4
DIRDOR—V 7 aFh L=, A—1V TR ERME
BITFEOHBIOFETHICE LD, 558 KITHE X
AU HYE Wi 2o L7z,

cdm EOR—Y > ZALEE, H#RMH 2 3G
RO 5 L 9 1Z3E L=, Wl mfxICALiE 3 5 SBG-1,
SBG-H3 % ' SBG-H4 H#1,5Ci%, FJE 1.5~2.0m IE
JEREE SV b~ Ea L NETH -T2, Z D FE
IZ Aso-4 & BB D IEFEEEIK S N7 BTz, W
[F%W®SBG}H SBG-H2 } (" SBG-H5 #1,5 Clx
f3m&fifirﬁ /WF~%@/»%E¢

#%,Am4 DN o7-. SBG-5 HEIZH
u\ff"f“wmi’ﬂﬂéﬂbtﬁﬁ 10.8 m LA B

Aso0-4 & B DD L LECTEAR KA D3RR BTz,
SBG-5 M5 TR ST~ Aso-4 FIEEE L, FE
5725 B0 h miast U CHHNE2Y 16 m BLEE D
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AATND Z & EoRd. MHIPNES T & BV 2
LTI0m i EHIAAL TS, 2D X 57 Aso-4
VEE DRI 722805, SBG-H3 & H2 ORI HUH
KT oM@, £7- SBG-H4 & H5 ORI MK T
OWENIET L EEZBND (E8XA). HHs
B HIA F B Wl S IR W O W AT AE T D
Z X, ARTIGEBNCED AT N— R e L
THZEMMATE Sz v ) BEHTEZIC RS < HE
EE—T5.

W Iz HeE - LR O HERE Y TlE, e —H
H OBRE S /L M HEIR M oD HR e 2 [ 22 > T
JEAHEETERNED Hive (B8 A). MEWIH

TIZFEEBEDOMEA N BRFE L TV D ERE LT FALoH
JEEE R AHEE LA, SBG-5 =2 7 LISMCTIEEE 3 m LA
OG54 2 BLET D EHRIL 2. HEEmIL h
R WHNFRIZ W2y > CTEEA TR A2 R L TR
O, XHT 47779 —MRITHET D Wi EE5 T
TET 570, Aso-4 BMHHIEIZ A > T E TV
AENTWDAREMEN S 5.

BEHNAR — U > 7 HRES 5 PO Wi O E & B
LEOEMOMEZ KT L, 12E—%T5 (8
3). ZauE, /NI B OB INE R OZE AT &
EHREED, HDOWVITENM LIZEREOMEEZT
HBTIEERELS RNV EEZEKRLTEY, F2RD
5b DEFEMICHYSE T 5. BEEOTHORHICH
7= o Tix, FAZEMHOIMIIE TIED D /NI B D fE
TR OEZIEEIZ L TWD 0, BiEa 2o
HEZHHILTWDEEZOND (B3X).

SBG-5 = 7L R 6 Aso-4, Aso-4 D _IRHEFEWY)
Ete )V NE, WESEC Y DIV RNE LR, x
R e OB ZE e, TRIE 6.1 m~445m DIV MMIE
NWEDEVEED VR LT 25 &8 TR
ERBEMEL, Lo, B2 IO S
FNHb00, E& LRt LHESh

5. FO FATITEER 4.45 m (IR BE R A£E -
THERE SV FRHERE L, =AM oit+E 28T

KD, WIKOENEE S ATV NET,
R HEREY) & BRI O AN VIR U - - HEfEY & R
HIND. REK 445 m ZEICHEREYD OZLRFED 5
N5z EnD, BRELENER S DRI K
LCWzEE2BND.

PR CHREI L 72 SBG2~4 LD 9 5, SBG-2
KON SBG-4 Hi s I HTE O /MAl, SBG-3 HiS X HIEED
PN 3 L7z, SBG-3 M8 & O SBG-4 il Lk
ﬂﬁlﬁf#@é’ﬂbflﬂét&b FBIZIEWHE N 6
7=, SBG-2 M TiE, EE 088m £ CTH A+, BE
44mifﬁﬁ%ﬁ%1 REE 4.4 m IR D F S

DL R RS O AR ZERD Bz, SBG-3 #5002

TIX B BERE 1.70 m F CIEH -+, % 1.70~5.20 m
£ CITIEHHERE Y, VREE 5.20 m LAVRIEI | HERE M A3
DO, WBHHEREY O FEICIE)> ToOKHEEE
EEbEFEFNRTWE EEZBND. SBG-2 #iAIZEH
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W) HERE D NI IE RO SN VDTSR L,
SBG-3 #i5 ClX, 4mU EOE I THRFL TV 5.
SBG-3 #i s 2 35 1F 2 JE W HERE W) Jg D A7 1E 1T,
SBG-3 S 23 HIIENEICALE LTl Y, WiEiES)
FED VLRI L 0 ISR DN ERE L2720 B X5
5. SBG-4 #5101, 3.91 m £ Tl Aso4 33R0 5
A, L, A=V 7 ary Rl CHERI LT
Aso-4 &l % & ERE MK <, SBG-3 Mmoo
Tz b KLU EERNEENTND Z &b, JE
FHD Aso-4 ZFIH L= e Ins. kY
AL, — HRMHERE 2 A TS DL, EE 4.82m
Btk O JE% A U IR & HEE SN D AR N E
ENIRD DT, ISR N ERE 70D LB 2
HD.

2.3 KIURA TR OB ERFBFRUERER

cd [ OBEKFENFS Z O al 1 & #EAk 3 2 HiE O HERS
FREMET D720, HBHILER—V 7 ar7ns,
FEHERFE (MC) AERE K ORI HT D 72D
BRI L 72, MO AR T LR KRR KT
T OREILIAFSEE OFT A T 5 a8 & o s %
AWTHIEZEITo 72, LLFIRT "C F U EIE OxCal
v4.3.2 (Bronk-Ramsey, 2009) {2 ¥ IntCall3 (Reimer
etal,2013) ZZM L CTBFEEIELTT > TH B ALTZR
7210 OFPHDMETH L (5 1K) . KILKHTIE (B
M ICRIE L, KILT T 2oL, FLot
7 — N OAERL, SRR AT, R ATERIE & FE ke L
72 GB2EMOFEIN). —HoOREHZOWTIT TR
SN EATo T (10 [X).

cd [ CHEHI L 7= SBG-H1 @O =1 7 » S ERE L 72588}
1% 1410~1065 cal yBP, SBG-H2 =2 7 2» HERHR L 7=k
BHE, 12722~1557 cal yBP DAFEEA /R LT, IRE
1.5m 2 HEREL L7250k E TREE 2.1 m 2 HERHL L 723K
B R IAEARE 1T 12722~7328 cal yBP &, SBG-H1
a7 OREE AT OB RTHERE g L Th <,
POFEROBINRED LI F8RA). Zhbix
SBG-5 a7 TRO LN 2 B OFE R LIS T
LHEFEW &£ 2 B D, SBG-1 27 TlX, Aso-4
DV 2.56 m ([TIFIFAKFER TR @EARD HAL, /h
B2 3~ BNAE U -retEn s ans (7
B4 A). SBG-5 =7 7 HERHL L 72 3BHIAEARRNE Db
£, 39132~1078 cal yBP O4E NS B, i FAL
FEHWEMREZ R L, BEKRERITHRE 3.0m »
SEREL L 72308 SBG-5-b300 & BB =k H O kA
TJEE T ORE 4.5 m H» HEEL L 72306 SBG-5-b450
DEMRD D, 28610~15152cal yBP L #iE S 5.
BEHEE 5. 7m 7 bR EL L 72 3 EF SBG-5-b570 13 SBG-
5-b450 LV HT LWAEREZRLTEY, SBG-5-b450 23
HWRFBICE VBRI TWDL LEEZD L, BEKE
1% 24296~15152 cal yBP L HEE S LD,

al i CHEHI L7= SBG-2 O 27 OEFE 4.1 m KOV
JE44m D> 51E, 1173~796 cal yBP DEAE 2S5
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e, AR WHET 2 DI, K950 AERTIC D

HEFECHER L =720 L HEES LD, SBG-3 27 D
M HERE ) O T i 2> 545 6 L7 30E SBG-3-510 1%
1863-1710 cal yBP, {JIIHEFEY) §1 07k} SBG-3-760
1% 17675-15375 cal yBP %7k L7=. SBG-4 =t 7 DIEE
5.9m 7 HEEL L 72 508HT 14076-13768 cal yBP % 7k
L7=. RFE 58 m MO 6.0 m ITIFKILRE OHEFEM A
BOLNTEZ EnD, KWWK EIT-oTe L 25,
T Aso-4 THER SN TWAHZ ERHLNE o7z
(59, 10 [X). F7=, KiLAHZ7 ZDHRE, JEITRHE,
TRy EBMEORERIZ L D &, IBE T KUK (BT
H -89, 2003) KOWRF—T I ARY KUK (K-Ah)
(BTH - 73, 2003) (AR 3 2l 2 R 3R - H3MEE A
IZEENTWE. LML, K-AWFEYOFTRE R
KT LR FORTHDZ L L, “CHERLE DKL
N, TRE 5.8~6.0m DK [LKE DOHEFEY 1L 14 ka
EE\CHERE L 7= Aso-4 D _IRHEFEM L B2 B b.

2.4 HE S h Bz B ie

i FE, MEHEBEELS I OR—Y > 7HED
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Table 1. Results of '*C dating.

e o e cowre, T T e
SBG-2-410 SBG-2 sediment YAUT-045302 -25.3 1134 + 29 1173 — 965
SBG-2-440-1 SBG-2 sediment YAUT-045303 -30.1 953 + 27 927 — 796
SBG-3-510 SBG-3 sediment YAUT-045304 -19.4 1841 + 25 1863 — 1710
SBG-3-760 SBG-3 sediment YAUT-045812 -80.7 13679 + 407 17675 — 15375
SBG-4-590 SBG-4 sediment YAUT-045813 -26.1 12071 + 50 14076 — 13768
SBG-5-b120 SBG-5 sediment YAUT-046436 -18.1 1216 + 32 1220 — 1078
SBG-5-b300 SBG-5 sediment YAUT-046437 -28.9 12795 + 51 15315 — 15152
SBG-5-b450 SBG-5 sediment YAUT-046438 -13.9 24400 + 98 28610 — 28323
SBG-5-b570 SBG-5 sediment YAUT-046613 -28.7 20126 + 51 24296 — 24088
SBG-5-b650 SBG-5 sediment YAUT-046615 -24.9 28709 + 88 33037 — 32664
SBG-5-b880 SBG-5 sediment YAUT-046616 -24 27614 + 80 31459 — 31271
SBG-5-b960 SBG-5 sediment YAUT-046439 -24.6 34419 + 209 39132 — 38635
SBG-H1-110 SBG-H1 sediment YAUT-045305 -21.5 1221 + 21 1255 — 1065
SBG-H1-130 SBG-H1 sediment YAUT-045306 =22 1497 + 17 1410 — 1341
SBG-H2-150 SBG-H2 sediment YAUT-045311 -23.5 10700 + 28 12722 — 12590
SBG-H2-210 SBG-H2 sediment YAUT-045817 -91.3 7588 + 629 10175 — 7328
SBG-H2-50 SBG-H2 sediment YAUT-045309 -22.3 1707 + 19 1694 — 1557
*Oxcal v4.3.2 Bronk Ramsey (2017); IntCal 13 atmospheric curve (Reimer et al., 2013)

%2 K. KRR
Table 2 Results of volcanic ash analyses.
K4 Volcanic Glass | Light Mineral Heavy Mineral Rock | V.Rock
Bw | Pm| O Fl-Qu Opx | Cpx | Gho | Ol | Ap | Opg
SBG-4-580 1 0 0 58 6 2 3 0| 5] 16 | 209 0
SBG-4-600 4 0 0 120 11 3 3 0|81 24 ]| 127 0

Bw: /\TILIF—ILAALT Fl-Qu: RA-BE
Pm:/SSRAA4T Opx: R A1ER
OAERFHAAT Cox: HHIER
Gho: ZBEEANA
oL A o A
Ap: IR A
Opa: FEERILY)
Rock: & /- B{EHI
V.Rock: XIUEH
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EOMZESE (EHIPIEC L5,

Fig. 1. Fault trace at the northern part of the Hinagu fault zone and aerial photographs of the area around Sabagami Pass.
(A) Place names and fault names are added on the Active Fault Map in Urban Area “Kumamoto (revised edition)”
(Kumahara ef al., 2017), and “Yatsushiro (revised edition)” (Goto ef al., 2018). Names of fault segment and their
boundaries referred Earthquake Research Committee, the Headquarters for Earthquake Research Promotion (2013).
(B) Aerial photographs of the area from Sabagami Pass to Obata district in April 2016 (Geospatial Information
Authority of Japan, downloaded on April 26, 2019). The white dashed box is the area of figure 3.

(B) 2016 4F 4 A1
2019 4F 4 A 26 HE/S).

R S AVTZ BRI ) S /NI X A
FURBRIZES 3 O REH.
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DTN L VEERL, BLENIEAR. 3 : WEEENC X0 B mRBICAB T NEMLNELC S, 4a: W)l
DI B BNGE, KEREMOBELE (MTRAR) MRESH, BAkbhsd. K
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ECTEM I, ARMELERFMTENEL D, 4b: BRRENIZ L A LRRE IRV SO
RMADRTNGE, WFEESBRLEEOLMNRIFSND. 5b: BiEOEHOMD IKLIZE Y BRTL
TN RN, AL AERRITTEE LW 1, 2, 4a, 4b O FEUIWTE AB T MV IfI.

Fig. 2. Formation and preservation process of a faulted terrace risers. 1: Formation of a higher terrace. 2: The higher
terrace is incised and a pair of terrace risers is formed. 3: Movement of strike-slip fault produces a right-lateral
displacement of the terrace risers. 4a: If the erosive force of the river is strong enough, the terrace scarp on the
left bank side is eroded and the displacement is lost. The displacement on the opposite right bank side has been
still preserved. Sa: When the erosion of the river continues, the displacement caused by repeated faulting differs
between the right bank and the left bank. 4b: The displacement of terrace risers on both the right and left banks
is preserved when the erosive force is weak enough. 5b: If the erosive environment of the river continues, the
amount of displacement accumulated by repeated fault activity is the same on the right and left banks. The
lower figures of 1, 2, 4a, 4b are geological sections at section AB.
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Fig. 3. Geomorphological and geological survey map in the southern part of Obata district. 1/5000 Toyono
village (current: Toyono Town) district map is used for the background map. Asterisks are locations of
trench survey by Chida ef al. (1991) and Active Fault Research Committee of Kumamoto Prefecture
(1997). On the small river A, B, and C, measurement positions of the displacement are plotted. The white
dot is the survey point of fluvial deposits of the middle terrace (Fig. 4).
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Fig. 4. Sediments of the middle terrace and underlying Aso-4 pyroclastic flow deposit. (A) The columnar section of the sediments
of the middle terrace and underlying Aso-4 pyroclastic flow deposit. (B) Photograph of fluvial sediments. (C) Photograph of
welded tuff (Aso-4 pyroclastic flow deposit)

B A=V 7EENCE. Mh oI EERE, ARELEREO n A= 3xhth
A=V T RONY RA—=H =K DWANLE 277 (A) A—V > ZIHINLEE L O HE 5y
. LB, KoL 3 KB, (B) 1976 IR S e A — U o ZIRHILE 8 0 42 h
HE (E PR LD, 201944 H 26 ¥ 7 m—K).

Fig. 5. Locations of boreholes. Green lines show the location of geological sections. White and black cross marks
indicate the location of boring and hand coring sites, respectively. (A) Geomorphological map around the
boring site. See figure 3 for the legend and location. (B) An aerial photograph taken in 1976 around the
boring site (Geospatial Information Authority of Japan, downloaded on April 26, 2019).
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A SBG-1

JLsby-1 0o~ |9.00m
7

0 & 1
1 2
3m

#o6k. (A) SBG-14L, (B) SBG-24L, BXU (C) SBG3 LOAR—V 7 a7 Fi,
Fig. 6. Photographs of boring cores of (A) SBG-1, (B) SBG-2, and (C) SBG-3.
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HolX. fex. (D) SBG4 KT (E) SBG-5 {LOAR—V 7 a7 HEH,
Fig. 6 continued. Photographs of boring cores of (D) SBG-4 and (E) SBG-5.
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Fig. 7. continued. (B) Columnar section and geologic description of core SBG-2 with '*C ages.
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Fig. 7. continued. (C) Columnar section and geologic description of core SBG-3 with '*C ages.
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Fig. 7. continued. (D) Columnar section and geologic description of core SBG-4 with a *C age.
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Fig. 7. continued. (E) Columnar section and geologic description of core SBG-5 with "“C ages.
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show principal components of SBG-4-580 and Aso-4 (Machida and Arai, 2003), respectively.

fif
Fig. 10. Results of principal component analysis for volcanic glasses. Purple circles and yellow crosses
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