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1. AROER

20074F- 0 b JR 22 [ T Hehs F AR o AT DU, H AR OB T, Bt S Wizt 7 — %
DOFA & RSB HICHEATZ, TN EfHo 2R RELR AT LA MRICE D, 2P EIICX
5 M TR T o LB MM S NS L9127z (15 - BH. 2012 ;
Lin et al, 2013) . Z B2 {483 2 &k, ZZHhEEOFIH 2 S S EE 7 — & O bt FIH
WCEMOERIRI VooH ), BELTEHFEML 2o Twb,

HKOMIZICOVWT D, BHFELRHIET — 5 ONBEE A7 L A WEOERIC X 0. HUE RS
EFDPDI LA S, WEE 2 ZEHIE AR L. S E TeIided R MRS R
TL— PGPS X 9 127572 (Nakata et al, 20127 &),

LA L. IEEOZEBHIZICO VTR, B LI L i HIE 22 2B o508 CTfgE ST
BY . MAEMICKE LR A e SBHOENET TR L, HEEZHA LTS 2 32
WEERHCZ LW EICEBEEZOND, TOX) RO A, Bl (2014) 1ZTRHEED
WET—Z IZOWTHRERR Y PUEL T, Bk €7 v (DEM) 248 L. B o DEM &
HbET, BElEZHA L7 DEM IS S A T L A B EER Lz, Zhis X 0 B EiG ke
OWKIER (A, 2014) RUEEE EO5A0 2 SBIICH T & 2 KO EORE (Goto
2016) DIFA I FORKE R OMWIEIER & BEELFARIS 725 SN L WEEEIVR S
N7zo LRk ISR MIEBRE COMEDOERMIPLE L E 2 b,

2. IROBMEER

R BN TH, BIRERETVE VTS L OEBEsHzIC B S s—JiT Zh
5 & AFLICHIIT X 2 WIHE TR 2 AR O I - BRI ISR L Tw B BRI
bHho ARTIE, AR EZOMMLHEE R E LT BELEOWKELOMEZ ST HL L b
2y BUE. AT RER R D B E TR E 2 KIE - g7 — 5 2 v Lotid A s % &
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FIICHMTE AR ORA 21T o720 SHICEY), MBEOEVREAZIRRT S E L DI,
IR RIS L 72 BB FE O FIE O FEVEIC DWW THRIR L 72w,

AL, AMOEHEOEAR L o TV BB EMRE 2592 b DTH H05, HERHHRE WV
IBETH, CNERICHELHEONTHE N ICKRELENDDH L, HIE, HEHEOFEILDY
PR 22 R HIE O TS E ST 5 2 EAHEE > TB Y (Kan et al, 2015 ; Kan et al, 20187%
)\ IR HIZ A O WIS 2 AN 2179 L & DS, BRWFEL LG ERo
T =8 QWG TH D L E X 5o

AWFZECIIMEEERMIBOAHEE & 2 OB E2 512, B EIEE X ORRHIE O % IUE
L. BUERESET VEER LT, I OBERTHEEZHHETE 256 L2WET 7)) 7 2Bk
L7z F720 ThaZeiBamaFihclliml, B LoBERH, Ko, P05 %
MO Lz, ThEOBEGAICHEDC L, AHEHETTIEEEETRE < WIZH2> TIRT
T2 RN LGB DD S Z LS Tz TOBEEENIINFT TEZONTE WL L L
FoHMER LTI Do —J7 A I B B O HE L AL — R P T AN HE OF 2 i R SRR & A,
Z O L o TEHBAHE Ui S 2 2 L 2k X%,

3. MWRHEHEDOHE

BIVERE S E RO HE R TIE, 1771 WIS & I 2 BRI D 1) . AEETIEAL
DHEEARESEDLLIFEDREE L o7z (BB 1968) 0 HWEOKBEEZIRT & SN D [HMA ]
EWEN D TERD S 7 5 E#EDS, A EZ P ZORELO R4 O ¥ IHE EL B o
BELRIOAT 2. [HEA] BEEHBUNTIBEIN2WET AL H Y (R
2017). COMEOTEHEEIIE RO L2 THIEH S TE 7,

T AV E VTV — I OLARARIIE S TR S NGBS (FEkis) (X, MNHE
ek A & HFERCIX AL —FE P TN HE ST W A DI Ly B BB T BIL S—P4 R V6 ~ S 5 1)1
SELTBY., 74V EViETLV— FOPORK AT 2 LH— R0 & B S 228583 5 1)
% GE1E). MEOMEEIIEIIEMTH ) WEN A S I/ RS, molimdd. S,
WHE N T 7 OHIESHIRICES] L. DARAR B DAt CHLRE R R R 2 R < DL IdRE (R
%% (RIED, 2016), FEOIMREEREY O —MICIER ST E oS fismE I TB), 74
VY T L — bOFDOIRARAZIRHE L TWAE DD EEZ 5N TwA (Lallemand et al., 1999) 6

AIIRHEZE & B & o I XA BT CHOE R 1500m DR ERGA LTEB ). ZOIEEITITE
Wik D AARBE TS (G 2016)0 F72. & 5122 ORI IZEBEEE & o R’IZEK
BOZENRD LN, BOMBIEITHEL G 2 HIEHEOFES—HTHE SN TS (FH
JEEgE M. 1991) 0 AWFZETIZ, B L2043 2 Mg REib Wrkg & 2 U pE ) B BB X O o
BREBMETHIDOTHY), THETOMETEREINR TV RVLDTH 5,

(2)
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/&9 JEXe
%1 FThE B DOH & XSk iz
B ERZFD J-EGG500. 7 X 1) A& 5RE National Center for Environmental Information
@ ETOPO1, USGS M SRTM-3% [,

Figure 1. Topography along the Nanseishoto (Ryukyu) trench. Shaded relief maps overlain by contour
maps use a 500-m mesh DEM (J-EGG500) from the Japanese Coast Gard (JCG), a 1-degree-
mesh DEM (ETOPOL1) provided by the National Center for Environmental Information
(U.S.A)), and on-land SRTM-3 data provided by United States Geological Survey (USGS).

4. RAROFE

I & B L TENENICRIEESET VR /R L, ThoE2 e L oy —a L
AWET—% & L7,

IO, (W) HAKBEIHGETRATO M7021 0% 5T — % £ JAMSTEC O#iif -
BT —% - P TVBEE Y AT A [Darwin OF =7 RXR=2A05NE L2V F E— LI
7= i, HEMT — 513 MRRTRATOMEHIER DD &1l o TB Y, &b
LZATIm MBOSFERITHIN TS, ThEHE (2015) LD THETRIEL, 64
m (0.00058F : #52.088%)) MiFED DEM & L7z. 72, <V F ¥ —AMIET— % 13489m (0.0008
£ #92.884%)) [HIFED DEM & L7z,

(3)
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Fe LI oW, AIE TRE AR OBEERIZED < 5 mEEo DEM % v, 47
B 7% L5 miHEO DEM O RO Cld. 10m RO DEM % Hv 7z,

NS OMEEHTE & B b IEOW ) % Simple DEM viewer (25 ihA, g (2015) o Jjdk:
HE > TRIBPIKOMA 2 LA TE S X)W LA X 2T F27) 7 & L
W77 7% TR HEEZ T, BEETIRERE R Z XS Lz, 72, {EhIEIC
DWTIE, WHIICHIEEIX 5 21T) SEFTER VI L2 5, HINWICERIES RE B0k
HEKIL Lz, T2 GISY 7 M CTEAQ, EEEB X UOKEEZGA L 572,

I. #&R

1. AIESETESDBKRER T
1) Al B o ke

FHEBTIIINE C2EROWHREESRBD SN, EUOHIZEZWD &L X)L LHEELT
BY., KEAKEDLS 2 ESNTER OKE, 1980 ; BT, 2001). Kk, 2007
PRI EENL F L LA OGH R E S (FRIEA, 1976). MISS/6LAETH % & &
NCTwa (KEE. 1980 5 HTHI. 2001).

AR CUERR L7237 7)) 7 oHFTiE, BITH (2001) 12X D HEBICOARIET 5 & SR
72 OB R % 2 BICMST 2 2 &5 TE, MIBTIEAR SBEOWMKE LA %ET 52 LS
ffolze ZNEN, MIE, M2, M3M& 35 GE2RX. #H3X). BTH (2001) (& FoBKE
Il % MIS5c DB LIzl LCH ). M3 1 MIS5a (2T & - il fetk s % o

M1t &, KR F 72 (3B AT OKEE. 1980) & %\ id. mTbse i (THIL 2001) 12
SHENDHT, AEBEBICHAT 5, FEHE XD IROLEERLIHEEE X ) oI,
MIEIZ & > THEBOFIRE A5 TE Y. MIFTEEUIIIH OB TH - = ietrd %,

TN FHEOFBE L BT, N FHENP L5 ~8km HIZHEER 3 km DIV
Ba LMl (DT, HEREMIAER) 2554325 GBE4R). /Ny HEFEEO MLk L =
HE Ml & oMb L O, A BbE8o M1 & & B M1 & oI M2A2 54 LTH 0.,
R MIEATEE SN2 4 . AHEEP SV SN B THho72eEZ N5,

B M1 I3, HFERETAREL 2HIZHT SN, Ll 3R R BEEZET S, T4
bH, HEEo MUEIX EAZOE TIE MO X ) HEFAIKE < SRR O H 2 gL
Bbo NV FEEBO MIEO B OEIZINEORBICH L 91244 L, & RI MIETIEZ
DTEFBIZ 2 — 3 O/NEIROWIEA AT B0 FMOMEILFERFE & %2> THB Y, FHRAHETIE
AL R RE % %9,

M2IHZ B BICOARD S, MIAOR YIS 5. FICARERLHREORIZHMAL TS
D M2IfiiE, 2O TORKBRE BREOBEAZ/NES Ly B EH ML % A48 5 E 5B & i S

(4)
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Figure 3.

Topographical anaglyph on and around
Ishigaki Island. The area of this image is
shown in Figure 1.
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Figure 2.

Geomorphological map on and around
Ishigaki Island. The area of this map is
shown in Figure 1. The intervals of both the
contour lines (brown lines) and the isobaths
(purple lines) are 10 meters.
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Figure 4.
Geomorphological map (A) and
topographical anaglyph (B) on and
around the southern part of Ishi-
gaki and Taketomijima Islands. A:
The intervals of the contour lines
(purple lines) are 1 meter on land
| and 10 meters on seafloor, respec-
tively. The legend is shown in Fig-
ure 2.

BhbEZ 5N, MU & OBERIIE AT TIZWNE 2282089 25, AHEICH T 20 TlRWw 5
WHRHETE 72> T B o MNP T 2 10 & L CRBak© & M1HIORHA & oBE i i3 et
LR e L TR T & %0

M3 A IS DR RICOAGA L. B REZRA TIRITHRIGIES T 50 T THINE 2 g
e LTR#ETE, HREOWHTIE M3 OMEHITIHEEEL 2 L, AdET o HL il Ak T
ETAHEIICHR S,

2) WrE B o

rEgBid. WTH (2001) 12X D mT5c (AR M2M) O—HIZSE S, SIS Tw» 578,
AWFETER L2HIE 7 270 7oHFETIE. 2GS TE %, M OmZEDIZEALE S
B HEFEI0m X ) ECFHIE T PO B O O P E B TRILS £ 9 1S5 B
S5mBBEOMILICTh %o ABEIIHAT 5 ML & 33U, BN & il 5%
ATy oM M2 T, PO M3 TH A ) o

(6)
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2. EREAME L TESHE DB

AR R BB, e B E BINE &I EN B IERTE A S N Tw 2 (T
JEWF7E M. 1991) 6

1) B REIWE

wRETWIRE I, WEREE S (1991) TIXAHEE M EIBICIE D LI 1T OERiE & L
TSN T b, RWFFETIER L2 IE 7 27 7 Cld MILE. M21. M3 O ik B T % i
YWEERE L THRETE, HERIGHE EEED Lwi b, BEZILE—mMET, B33
km FREOECIEWIE TH 5o WEOBRMNIZH725 b L — 20w FAHCTIE300m 2 5 o #5 8k
DOFEFE D HIEIFED S, BTNEME > TW AR H 5. BB L OLERIE L0
WHHIEERE L, BRI TH S, M2HT2mBEO L TFEMTH Y (45 K). M2JE A
MIS5c ISR &7z & 35 & IHHEEIE Cl (BAEE : 0lmm/ SFLLT) TH D, K&, iGH)
EPBEZ T, MR TREIRN RGN L EZ 5N 5, 28, BV Vv ITHOERBIZ IS bhr bk
Vi,

2) rE ke

PrE BRI, IGETEATZE R (1991) TIEIMTEEOF Y2 RVGIZIE D % HFEE T OihkE &
LCRefi SN Twa, M2Mi, M3 & b IR MBEROEN %2 TE Y, M2[IT6 miEENE
MEPEHL ESK). KIIIFELT3km BETH 525, WHINHOLERIIHERE 2 ->TED,
EROFFMIIAHTH %, 72720, ZhEE2 L1, WEORMERORMEMIZIZY > THEDVA <
BELTWALI L, MIHEROMHILTKERmOBERIGEOMIZENH L2 LW AT EE2E
5 &, e B OB W2 & E 2R 1 km B2 B2 Wi A3 # e 9 5 nl BTk
Wb M2HEA MISSc I SN/ T4 L, EFEIXCHTH S, KRS, HBHENHE X T,

(elevation: m)
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4 pd -1 Topographical profiles across the
2|5 _}j!%i‘fﬂi?i_//‘"”/ Miyara-Toho (A) and Taketomiji-
0 —— ma faults (B). The locations of pro-

0 100m files are shown in Figure 4.
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3. RESEHOBREEDIEES

MU 2D &L X ICHM LTBY . RN R R ER % M2 O EERBEE 25,
MPH (2001) &, Lo & B, ZoOMIEH % MISSe 12K Sz Ly ZOIHITHEEIX
HMEBRE, 50~60m& Lo F72. MO Y FEMNEOIHTHEEIZMMTH ). = OMNE
WCEEROTLEH D, ZI0OEEIKTT 5L Lz,

M2, M3E D IH{THEE % 5 m B DEM 2 5384k S 8725 @iz b L ICita L b &,
M2 TIE B i L T32m, £ @ 8km WO T20mTH Y (B4 A). MM Tid
A T17m, 2O 6 km FOHEHFMAETIOMTH S (FEA4RA) . bRk ITHE
TFZ) T THHRTE (BFE4KB). FELD S HA~OEBIHECTH 5. ZHUIHTH (2001)
O LB I 3HETH D5, v FOHRBE L EEHit oK E RS D S kA H)
MRS L7z (1987) offiié X T2,

HHFRO MITHHIEEOm D LD THICE TRATBE ) TSRS v, Ld-> T,
B M1 OHITHE L, WTH (2001) 2SO E L22RE TR0 N v FEFAOHIT
MED SECITREMED S D . M2, M3HDOPENOBE) & 1375 L7\

fEE) L, M2 TL5% M3 TL2% Tdh b, AHEEFE IO M2, M3 D TE~ O EHB) 2372
B HNZZHIKIZDOWT, 4 (1987) OO BE) %2 7R L2 KIZHED W TR ko MshE 2 5
ET 5 E, F6km OB TOLOmDEIAK/RENT WD Z LD 5H01%E %5, M2HE XU M3
ORI, EHfttoEBEO HEH 52 L2k ), BUEH > SEHicEsE T, 2
DOWITNE— DTN MB35 BENDS R L CE L EZ BN 5,

4. AEERDOBER
1) OGRS R & Z DK
A BFELOWmERIEZ GA L 5 L 130mPLRICIE, A THHER OJL 23 % A3 S O T % B v
T, REMEFEZNYAE LI 2ERBOONE (2. $3). I - FH (2000) &,
LR P BTl BB IR K EE0m LR &L SOm R ISR S5 & L. AREFE0m i o &gk
&2 NEME RS (Inner break) & ITON, #10~11ka OEHE _EA-2389 F » 72FEHNIIE K 2 1
72k L7zo 72, KESO~70mOFHM D ORISR S N-L LTwb (i - . 2000)
BOMEEICAIE T 2 AREAEOBE MM T KE30~50m M. ABAZ MY 03 5 1A R
DHN, MMOHIRIZHRTRL LML ET 5, ZOMOBEMETOKRIZ30M HETH ).,
ZOF CIBIEREDOKGEOMHEDZBIIO% DD X )b HZ %,
2) MAGRRE O & BRI

(8)
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BOFHREICAE T 5 AR ORMICIE, 2BEROTFHAE 2EFRBOONL, Thbh,
7> 5 KEE50~70m O, E20m AR E O ZEEZ KA T, 90~110m O FIH 25580 5 1,
WZZDMIIEDOBENRDOEND, WTIOZEDL, AHEORE) TRO LN BEOH
TREFZRIIZE, EHRESE L, ERNTH S5, T2, FHx0 RO I L Tl i SR
T AR Z RN 5 X ) WESHER L TBY, HREIC X 2O R Z IR TE %,

g EARZT (1991) o [ B R ER [A3Em ] 12d, R0 28I > T BHiko
TERIEHE & I3 2 LR —F PR ORI E 2GR S N TB ). CORRBIIIGHEIC X 2 L
ZZbNb, ZOWE. EWEIZESHE (1991) ZEThidlsh T o3, Db AR
J& LR, Z OWiEOALHRIEE R O L TEH O AIZKIES0~T70m OFHEA5 M L TE D, T D
WAL ICBEE L T2 XD IXAR 5. PFHRDBWIEEN %220 2l tEo T Ui
DIEE O FEVEARIE T & %,

3) EMAGEROHMII AT A IO

A S R O A 5 #910km 1. AKEES0~100 (110) m (CTEESZ FF OB &K 3 (~5) km
O RO NG (B2, HIX). EOBEEOKRE S0, JLRME L O E O
EOBBIL, AHBOMEBICHLHRERMIA L X <PTWE, 2 2 TIEERNE R L I8,
C OO RN, KER300m FEE O A3 IR —m v S RIS/ A L. € ORIEH
200mDZAFEE > TWD,

C DOZEIT P IE R D /K %2250~300m D B~ F ISR 2 £ &2 B > THfE L, 2O T
JKEE200~220m D HPY J5 [ A L 722K LI ICHR 50 BESHEELNEZoTWE D
7203 EARZT (1991) @ [ EREEX [AEEET]] ONBNEZ->TB), Zhi
W, BRI o TRIREREZ UM 2IEMEN 5T 50 ARG SO0, SRGHMIELZ B
THAEN N BEALE D 2 BRI & H WIEHIE O WA RIN T & 2. ZOWE X, TEWTTE

WFZestm (1991) 2 & THRMSNTE ST, DI HRETITETE & 5,

FAR M RO TEETIZ RO R > TB Y. EOMAIHAi T 5 HRF T 0T E O 2L S

ALV~ DB O T REVEARI T & %,

m E%

. E8Z 6725 LI-RES
AHEBORMAIBTRD NS MRELIE, EdoLBs), HAEHE L TH D, £ 8km LIND
X TL2~15% DB &2 A3 %0 BV SR OB 2> 513100km LLEEERTBY, 7L —F
BESR ORI ) HB LB & 13E 212 Vo Bl & WM A & o IZIZER#I1500m O ZUE A
HY., WHEOILBIIZIERNESI5A L T E I ERMESIN TS (JEN, 2011 51T 2,
2016)o Z OUGWTREG I AR O 5 #950km AL TR G INISE N TE ) AHER IO~

(9)
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DB % Z OWIEOIGE THYI§ 2 2 LIIWEHETDH %,

BROFANERTHLI L, WNOHE)THL I L2 T 2 5L, HIRMETEL?. BERH
WL DEEZDDNPRYETH S FIBRIMPEIE A BB i T  BRIITE S, 2
DACHAE R0 B P E R X U I LA 53 EH % 0 B DRED 5N 5 M2IHI A1 I K DR D A
T, M3ENIAHE ORI ORI HHT B0 O X9 il o5 LB % B 21214,
FIPRIITE O 1N & 2 U ) AR O GHNTH 5, BRI VEF T 2LETH S 2
E 5. FIBRINETRE S KT RE T & B W REPEA R o

AWFZE CTREE U 7B e 2 2800, 2808 STV A IEIRE IR VW b RS2 < BRMPITTE.
EIPRBCT MR 1) & RIRIICIZE Wi & 2§ L72hi> T BRI, B ORI Ml e
DUFEPAE D B 72 W R O RENED 3 5 o

2. 1T ERMEEDER

A TIRLTTHEFIEERC & o TREDEA LA, MR~ RO R & RN 2% E 2 %
722 &6 T 5 (Goto et al, 20107% &) o AHBITIE A K HHEDOEBETH 5 [HW A
MoAiLTEY ., FRCHE~HRICRET 2 (N - A4, 1983 4, - HH, 19947 &), &
NOOFHEAIZITTVEQHFTAE OBIIHER L 72D 0% Ay, ZRUHOb0b &, @k
R OFRAD S I ZFAMOFEEI M TEMBCRELCELZLA2EEIN TS (Ando et
al, 2018) .

WA IS L Cld, 205 EIRE LTEMRG ET VAR E SN T & 72, Nakata and Kawana
(1995) & 9 11 R vl A AL g A %2 U & L. Imamura et al. (2008) 1 [F] U i PH o W7 g ik &h &
M3 R OIS ELZRE L7z. 72, Nakamura (2006) (ZA3E SR G ICEN S JLH—/
FH MO IEWRE T % F 155 g o247 % KR & LT3R L72#%. Nakamura (2009) T
MV SRR IR > 727 L — FERBMEIBIE Lz ShE0E21E, ZUao7AED ) ICE
HAH o720 BRI R T, R ORMAD 5,

— 7. BRI A R IR R B 2 5E L 22 RHC Z LS, B T b Nz A B R EO
YRR S (ZEPSER W IE T ICHE NS o0 ) 8O S AR ISHIETE, A
Y CHE D o 2RSSR S Tw s (LA, 2008) & 72, filHE COME A (Ando
et al, 2018) THI7T7VFEOFHWHERW OB T O TIEICEZ KO BRI S, MEE2HEE S
NTWbo AHED OB~ T km (20703 2 A PRI IE R PRHT T RE A5EE) 3 AUSA3E
THEBIAEL S EEZONL, WHEEOBICHREDESEE L2 LMo TBH§, F
7o PRI RS KR DSRS0 A 3 5 2 & & 2 UE, BREEORF L LTk, AR
MWREO DL b LNk v, WTFIIZL T, #F7ziliBd 7z 2 s O EAEE R H kO
& o 72 MG L TS REDBH B725 90

(10)
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V. AREOZEBHMFEAEORREICAIT ZBET O BREROLENE

AFTIE, AHEE ZORBEEOMET— & 2 IE, T LT, #REZHEE LTS 2
BB X OB SR 2 E L7z EE v CEBIIEAHGZR 2TV, B OB R o5
fi b ZOMEEZ WS Lz, T2, K TIRAEDE L FHHOMEZHAL DL DI, &
NOOGAEEIER U THIEIIE 2 EOMREB 2 5t & o720 TRHIT X DR TR AR
Wikg B X O EERHG T8 AT 72 12580 S, SIS BEAFE O HB NS Hl 2> 7 T & YT 5
LMD & —HT HETADL VI EDRbholz, EHICIE. ITNSDEHEAESOmMEIC
AT BB R OB E S 725 LW RMATE W 2 & RIT7THEMAEIE O WIR & 7 - 72 gtk
WHHEEHRLT,

FROMRICH VG T — 713, B EEKTHRO TRERECYDH L, BELOMET— 5
D5 mBEBORERTH B DK L. KOMIET— 713201050 1 LT ORWFEED S DT
Hbo T, BELEOWMIET— 5 3ZBHhEREE2HVZEE TV, BEEOCEMEE ST
HBHOI L, EOMIET — & ERMRMET — 7 % b LIZRB S N T 2585 E v T
BILL720DTH Y, FECBVWTHMEREOERIINEZ LS,

FRIER X OREE DM TH L HIEERTH > TH KO ML T IR 5mHLN 2 I i#
FIC Lo Ty INFTLRRRL2FEOHBRMRAREL Ho/ze LXKV EHEMZ M
RIS H T, NP L0 OB, MIESSTRETH A ) o

FAEDO VT E— 2 & HW72 iR OM#EEIIEH 2 WkS 005 0 . mHEE TEks
JiE 7 g G HU T AB #AC & 0 SRS 2 R BHRATE S T B0 1HRAIA R S, IvREBOH
e eSS % Z E IR S N B0 AFROF IR T 213, BRI, BT g o
Wi HIE2s L ) BIfEIC i S, ST L Bbhs,

L. IS OEMREAHMEEZF &R LCwaiiud, B HIEICE > Tw 2 il fetk
bdhb, TOLIIT, HREHEL LS LEFDEHTEA, B 53 it ORI 5 L
TWLRIEEZAMHT, HMHENTICVLRZHIBIIAIHEZTICHROL v, HRDIZEL A EDRFE
BWeCH R 2 MG 7 — 2 SR EL L FH TR TICH 5 (R, 20147 &)

BE 1B O Bl 2 MRS DO B L B, BEOMIEIEE & i RIIK O MBS E & A
BN T IR R L2 L B2 5N D, et @E BT HEMRE 22 E LTwiawngs,
ﬁﬁﬁiﬁf%iﬂ@\ﬁ+~§ﬁ+mmiﬁkﬁT%ﬁhﬂLféfk%i%nfwéoT&

v BEOR SIS E BT HEOEY I H &3, BRI 52k & k& 2500 THOT
FOMBIREELEZEZ DI EIIRELRERDI L, MELTHHT2LESHLLEZONDL, 1§
Wt 72 BB VOO B L BUE, IR O MR E A L TR— W ICRE 25D Hh
LRETHDLEEZ Do

an
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F 7o, BELHIBEROEEEL, BRI, IR R o 2 By 2 B ZE 1300 B 2
ATBY, ZOFMALE T R 72INRHBEOWAEMNIEENE TN TS, MEHRE L% & ORI
ZIRBINHFETE . FEMICIHITHASRD 5D X912 - Ty Bix 2 EO R B 25
T&2 L) otz TNOHDEROERAMEIZDM T HIHE L Z R SN ba, il T
HNIZIT L A EEROVN RN HIND Z L Lo T2, EEDHEBEOHEHILICEL, B
RIICEIZR L. MG 5 S DR o T o Al 22 S I NS 28 D CE B I 2 1Y
RGN 21T 21X, HAG BSOS EBIRIERE K LD o TS WMDY . PR IRE
T& 5%,

WEREFEEICIZE C M2V L, o, AOPEEL TV 2 LT 2 UE, R8I E
AT & B &9 IR E R S LB AR OBENRDSND, IVFE—L%
FW 7 O RERR A A MED LT HANE S B 0% FIZh 2 5 HIZBWTIE, W
VB JENENL 2 0 T RISIICHFZE D D b B Z LR BN L, /20 SV FE—2 %
TR OWBEM IR S NAEET L 2FERIN TR W L 2B E 2 5 & P S DS
WS A TE BHHIORMGHLETHAH )0 ZOL) BB IBEDLDELRLAI LN EZ
BN ASH#b ) & L7zwv,

B

AWFFE R AT SE AR 4 GRERS 1 16K01221) %M L F L7z BULARA CTIEARM 4%
RIS re72& Lz LT EHPLETFET,

Xk

R TEDHTE - YR - RFWA D - RIEFHIE - R (2016) ¢ RV EE A
Ao 3D . WA ZE R, 53, 133-149.

g AR T (1991) © 1:50,0007 5 3 BUAR 251X [ 47 3E B3 76

GRS (1991) « D H AR DG W g —o0Ai 4 & Rk BOsURZ RSy . 440p.

I = - ARAS B (1983) - MMEAIERE DO WHbW 2 [HBA | DR LRI R MR
89, 471 —-474.

AR (1987) @ MBI A VU RN A R o se i i e 25 8. HFIER. 9. 129-134.

WS - i w (1994) @ ¥ THEPHERY O FEACH S A7 TRERY S e AR R L TR B LY
% R GEH i OdN FE A . Hh RS L 103, 352-376.

TRIEAIA (2017) @ BRERUEED O ORI ZE. B2 MRS, 123, 843 — 855,

BRIEFHIE (2014) @ HASNE & Rz e L7z fig 7 - 70 7« ai L X, R B R
REppe st seftamte  fi . 74, 103p. HIi69p.

(12)



A & T ORI e L7 ABIEomE (k) 119

BB (2015) @ WREZ A LRI A 7 L A B EIH{R 2 F V72 2B R4 1mi5e - BT
FIHh & B VERE S TR L & NS, R BRI RAR AT R R RS, 75, 8Tp.

BEFE - LARE (2012) : BEESE T VO X5 L4 WR % H 72106 b7 g b .
E-journal GEO, 7. 197-213.

AREETCH (1980) @ FRERIEHRE & iR . SEDUACIEZE. 18, 189-208.

FRICEL « BIFER - PIIATK(1976) : SRERF AR O IO W T RIS S O 1 H 72,
1. 21-35.

HAE DU o5 (1987) @ THASS U] SRETRF i, 119p.

gg AN - PR B (2000) © BRERGIE T - EERO BHIHIE ORF B & T OB OWT.
HAREFE, 73, 161-181.

RN (2011) : BE VG SO SR AT IO M A . http://www1l.kaiho.mlit.go.jp/GIJUTSUKO
KUSAI/KENKY U/happyo/2011/h23p07.pdf

B (1968) @ [NEILOWFIRHENE] 447p.

M @ (2001) © 1 /205 G CA3EE). /AMb—Z - \TH ¥l [HAROmSREET M 2]
UK ME, 122p.

IWARIERE (2008) @ ANEILNFEE - AEE TR O N MR & Il OREB—E ) & B K EOJRBR
2% 25— HHZEN%Y v —F v, 577, 9-14.

Ando, M., Kitamura A, Tu, Y., Ohashi, Y., Imai, T., Nakamura, M., Ikuta, R., Miyairi, Y.,
Yokoyama, Y., Shishikura, M. (2018): Source of high tsunamis along the southernmost
Ryukyu trench inferred from tsunami stratigraphy, Tectonophysics, 722, 265-276, https://doi.
org/10.1016/j.tecto.2017.11.007

Goto, H. (2016): Extensive Area Map of Topographic Anaglyphs Covering Inland and Seafloor
from Detailed Digital Elevation Model for Identifying Broad Tectonic Deformation, Kamae,
K ed., Farthquakes, Tsunamis and Nuclear Risks: Prediction and Assessment Beyond the
Fukushima Accident, Springer, 65-74, https://doi.org/10.1007/978-4-431-55822-4_5

Goto, K., Kawana, T., Imamura, F. (2010): Historical and geological evidence of boulders
deposited by tsunamis, southern Ryukyu Islands, Japan, Earth-Science Reviews, 102, 77-99,
https://doi.org/10.1016/j.earscirev.2010.06.005

Imamura, F., Goto, K., Ohkubo, S. (2008): A numerical model for the transport of a boulder by
tsunami, /. Geophys. Res., 113, C01008, doi:10.1029/2007JC004170

Kan, H., Katagiri, C., Nakanishi, Y., Yoshizaki, S., Nagao, M., Ono, R. (2018) Assessment and
significance of a World War II battle site: recording the USS Emmons using a high-
resolution DEM combining multibeam bathymetry and SfM photogrammetry, The

(13)



120 A BREFREF SR e 784

International Journal of Nautical Archaeology, 47.2 : 267-280, https://doi.org/10.1111/1095-
9270.12301

Kan, H., Urata, K., Nagao, M., Hori, N., Fujita, K., Yokoyama, Y., Nakashima, Y., Ohashi, T., Goto,
K., Suzuki, A. (2015): Submerged karst landforms observed by multibeam bathymetric
survey in Nagura Bay, Ishigaki Island, southwestern Japan. Geomorphology, 229, 112-124,
https://doi.org/10.1016/j.geomorph.2014.07.032

Lallemand, S. Liu, C., Dominguez, S., Schurle, P., Malavielle, J., ACT Scientific Crew (1999):
Trench-parallel stretching and folding of forearc basins and lateral migration of the
accretionary wedge in the southern Ryukyus: A case of strain partition caused by oblique
convergence, 1Tectonics, 18, 231-246, https://doi.org/10.1029/1998 TC900011

Lin, Z., Kaneda, H., Mukoyama, S., Asada, N., Chiba, T. (2013): Detection of subtle tectonic-
geomorphic features in densely forested mountains by very high-resolution airborne LIDAR
survey, Geomorphology, 182, 104-115, https://doi.org/10.1016/j.geomorph.2012.11.001

Nakamura, M. (2006): Source fault model of the 1771 Yaeyama tsunami, southern Ryukyu
Islands, Japan, inferred from numerical simulation, Pure Appl. Geophys., 163, 41- 54, https.//
doi.org/10.1007/s00024-005-0007-9

Nakamura, M. (2009): Fault model of the 1771 Yaeyama earthquake along the Ryukyu Trench
estimated from the devastating tsunami, Geophys. Res. Lett., 36, https://doi.
org/10.1029/2009GL039730

Nakata, T., Goto, H, Watanabe, M., Yasuhiro Suzuki, Y., Nishizawa, A., Izumi, N., Horiuchi, D,
Kido, Y. (2012): Active faults along the Japan trench and source faults of large earthquakes,
Proceedings of the International, Symposium on Engineering Lessons Learned from the 2011
Great East Japan Earthquake, 254-262, http://www.jaee.gr.jp/event/seminar2012/eqsympo/
pdf/papers/34.pdf

Nakata T. Kawana T. (1995): Historical and Prehistorical Large Tsunamis in the Southern
Ryukyus, Japan, In: Tsuchiya Y., Shuto N. (eds) Tsunami:. Progress in Prediction, Disaster
Prevention and Warning. Advances in Natural and Technological Hazards Research,

Springer, 211-221, https://doi.org/10.1007/978-94-015-8565-1_15

(14)



A & T ORI e L7 ABIEomE (k) 121

Deformation of Marine Terraces and the Seafloor on and around
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digital elevation model (DEM)

Topographic anaglyph images are viewed using red-cyan glasses, which enables us to
identify topographic relief features easily. In general, anaglyphs produced from the digital
elevation model (DEM) are an effective means of identifying the tectonic geomorphology of
both inland and seafloor. Few studies of tectonic geomorphology along coastal areas have been
conducted because detailed topographical maps that combine data from inland and seafloor
measurements have been lacking.

This study aims to re-examine the tectonic geomorphology of the late Quaternary and
present information related to the crustal deformation of the marine terraces and the seafloor
on and around Ishigaki Island. This island is located in the southern part of the Nanseishoto
Islands in Southwest Japan. Boulders transported by the giant tsunami in 1771 have remained
on the coral reefs and marine terraces of this island. However, the source fault of the tsunami
is unidentified.

In this study, we interpret the topographic anaglyph images produced from 5-m- and
10-m-mesh inland DEMs of Japan provided by the Geospatial Information Authority of Japan.
In addition, we examine a 2-s-mesh DEM of the seafloor obtained from cloud point data of
multi-beam echo-sounding devices provided by the Japan Agency for Marine-Earth Science
and Technology as well as a 2.8-s-mesh DEM re-processed from digital bathymetric charts
using 1-m- to 2-m-interval counters from the Japan Hydrographic Association.

The marine terraces in the southern part of Ishigaki Island were divided into three levels
using the topographic anaglyph images. The heights of the old shorelines of these marine
terraces in the east are higher than those in the west, suggesting that crustal movement tilted
westward during the late Pleistocene.

On the seafloor, 17-km-long northeast-trending steep and straight slopes are identified off
the southeast coast of the island. The active reverse fault probably causes these scarps

because small slopes were observed on the southeast dipping young slope distributed to the
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northeast extension of the steep slopes. Moreover, the active fault that cut the Ryukyu groups
of the Pleistocene sediment just beneath the steep slope was depicted in some areas of the
published geological map. This fault is named the Shiraho-Oki fault in this study and may be
the source of the tilting to the west on the island.

The resolution and accuracy of the DEM for the territory of Japan vary considerably
between the inland and the seafloor. Detailed digital elevation data of the seafloor acquired by
multi-beam echo-sounding devices should be obtained and stored to understand the tectonic

geomorphology along the coastal areas.
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