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Pictorial 3 : Distribution and Calibrated Radiocarbon Ages of Coral Boulders Beached on the
Southeast Beach of Miyako Island, Okinawa Prefecture
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Photographs show many coral boulders beached on Higashihenna Promontory and surrounding area by huge
tsunamis. Their distribution and the calibrated radiocarbon ages of fossil Porites sp. collected from Maibahbama, SE
Miyako Island are discussed in the text (p. 1043-1051).
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Fig. 1 Huge coral boulders beached on marine terrace 1771 4 (Omoto, 2011).
(ca. 20 m a.s.l.) of Higashihenna Promontory Fig. 2 Example of radiocarbon-dated sample of Porites
and its eastward reef flat. sp. The calibrated *C age indicated AD 1771.
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Fig. 3 Distribution and calibrated *C ages (AD) of coral boulders beached on the west of Maibahbama, SE Miyako
Island. Triangle indicates bench-mark for survey. An aerial photograph provided by Asia Air Survey Co., Ltd.
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Distribution of Coral Boulders Beached by Huge Tsunamis and Calibrated
Radiocarbon Ages of Fossil Porites sp. of Maibahbama,
SE of Miyako Island, Okinawa Prefecture

Kunio OMOTO*

Abstract

A large number of coral boulders are scattered on reef flats and along the shores of Sakishi-
ma Islands, SW of Japan. Many were considered to have been cast ashore by huge tsunamis. In
this report the author analyzes the distribution and calibrates the *C ages of coral boulders col-
lected from Maibahbama, southeast of Miyako Island. The calibrated *C ages indicate a random
distribution; however, some coincided exactly with the 1771 Meiwa tsunami. The tsunami trav-
elled from the epicenter northeast and struck the Higashihenna Promontory, then turned west-
ward leaving a large numbers of coral boulders on Maibahbama. Judging from tsunami deposits
overlaying the lowest marine terrace the wave height seems not to have exceeded 10 m.

Key words : Meiwa tsunami, fossil Porites sp., Miyako Island, Maibahbama, calibrated *C age

F—T— K WREE, N~y afen, B, AN, BIE MCAER

L U &I

RBHBTIZE 4 I TR - it - e
KRN ZFESEFLRABIHAEL T b, IhHD
HWOL X 1TIIFE4H 24 H, HEEHED
WEZER (K1) & LAWABE (M =74
T - 44, 1986; W, 1990; [ 37 R s R XA,
2007; M = 7.8: Nakamura, 2009) (X ) F4 L
Fo R (WFNELE © P, 1981) Ik - THDH
ruFens (LT, @A) EEZONTE

Lo LEE IS L CniAba v IR A L
ADMCAERIE, WHHEROFEREAFHTED
D, WMATEREFPICA L D O, AR % %
B3 2bo, RILHOFEREZRTIORLESEE

¥ Td 5 (Omoto, 1979; I - KK, 1983; W44 -
HHI, 1984, 1994; %4134, 1987; V- 134>, 1988;
rhH, 1990; Nakata and Kawana, 1995; {144, 1996,
2008, 2009a, b, 2011; Suzuki et al., 2008; Araoka
et al., 2010; /~NJt, 2010; Omoto, 2011) .

& T A THJE 2000 4EEH £ TIZHHET B itk
(A7 —=R LSC &M L7z “C M
) 1L o TSNz E A LD HC EMRIL,
REORERMARL (08C) 12X BHIE ThN
T\ [HEoflEfE] Th o 72, Stuiver and
Polach (1977) (3l # DFXEHI DV TREF LA
W (0BC) #MWEL, ML v % 4l
1IEL7- “conventional age” #5352 & % fE
ML, MOROFERMERBIZIh 28 FLTE

¥ IEHARRS LAY

* College of Humanities and Sciences, Nihon University., ret., Hachioji, 192-0364, Japan

—1043—



200

124°
1

126°
i

125° 15" E

0 5 10 I5Km

1 17714 WA E O B & A = S 2 R 3 (Pirazzoli et al., 1984 J51 X, Omoto, 2011 % B4 %). R FII

Nakamura (2009) O 7% Jfi % 7~ 3.

Fig. 1 Maps show the estimated epicenter of the AD 1771 Meiwa tsunami and location of Miyako Island. A pentagram
indicates the epicenter reported by Nakamura (2009). (Modified from Fig.1 of Pirazzoli et al., 1984 and reprinted

from Omoto, 2011).
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Fig.2 Location map showing Maibahbama, southeast of Miyako Island (Scale 1:25,000, Higashihennazaki) . A rhombus
indicates the integrated area of beached tsunami boulders shown in Pictorial 3-Fig. 3.
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K1 IAN=ANATEEP SN L 72~ ¥ TAEH OB IE 4L (Omoto, 2011 % %), 414l @ 4 18 1% median
probability # 773, AF E (NUTA2-15498) (&= #' A4 (B.decussata) F 7213 X=T 41 (Amygdaloumtostum)

THb.

Table 1 Calibrated “C ages of fossil Porites sp. collected from Maibahbama, SE of Miyako Island (Modified
Omoto, 2011). The “Est. Ages” indicate median probability. Sample E (NUTA2-15498) is B.decussata (or

Amygdaloumtostum) .
Longitude Latitude 0C Conv. + Cal Cal Cal
Loc. (%\U (E) Code No. (%) BP (10) (Up) (Low) ™) Est. Age
A 24° 43" 44.5” 125° 26" 59.4” NU-2135 —0.34 Modern 1,884 1,714 1,812 1,771
B 24 43 469 125 27 00.2 NU-1990 —2.02 Modern 1,884 1,714 1,812 1,771
C 24 43 46.0 125 26 59.6 NU-1988 —0.35 Modern 1,874 1,705 1,803 1,771
D 24 43 445 125 26 59.4 NU-1985 —1.82 550 57 1,879 1,712 1,808 1,771
E 24 43 43.8 125 26 58.9 NUTA2-15498 3.20 558 24 1,842 1,711 1,793 1,771
F 24 43 435 125 26 59.1 NU-2105 —0.69 627 54 1,810 1,661 1,731 1,771
G 24 43 42.3 125 26 58.9 NU-2116 0.63 684 55 1,704 1,560 1,652 1,633
H 24 43 42.3 125 26 58.9 NU-2115 0.80 714 55 1,677 1,552 1,618 1,633
I 24 43 42.2 125 26 58.4 NU-2132 —1.46 808 46 1,592 1,479 1,543 1,557
J 24 43 435 125 26 58.5 NU-2103 —1.20 871 56 1,534 1,433 1,488 1,488
K 24 43 47,5 125 27 01.1 NU-1991 —1.16 984 57 1,446 1,347 1,399 1,399
L 24 43 42.6 125 26 58.5 NU-1983 0.40 1,066 49 1,395 1,304 1,348 1,325
M 24 43 475 125 27 01.7 NU-1992 —-0.91 1,094 47 1,360 1,284 1,326 1,325
N 24 43 434 125 26 59.1 NU-1969 —1.29 1,205 60 1,294 1,175 1,229 1,229
(6] 24 43 42.6 125 26 59.0 NU-1982 —-0.84 1,327 47 1,171 1,052 1,117 1,141
P 24 43 456 125 26 59.5 NU-1987 0.33 1,461 61 1,043 902 974 920
Q 24 43 47.9 125 27 01.8 NU-1993 —2.10 1,505 47 1,004 878 932 920
R 24 43 42.6 125 26 59.0 NU-1981 —0.46 1,534 63 983 823 899 920
S 24 43 452 125 26 59.5 NU-1986 —1.06 1,557 63 956 793 874 920
T 24 43 44.3 125 26 59.7 NU-1999 —0.87 1,698 59 790 666 733 728
U 24 43 43.5 125 26 58.5 NU-2102 —0.56 1,846 48 661 549 596 596
\% 24 43 46.2 125 26 59.6 NU-1989 —0.92 2,180 62 302 130 217 204
w 24 43 43.1 125 26 58.3 NU-2100 —0.04 2,204 85 296 79 191 204
X 24 43 434 125 26 59.1 NU-2101 —1.70 2,266 62 204 35 118 118
Y 24 43 42.2 125 26 58.8 NU-2136 —1.06 2571 69 —174 — 350 — 252 — 252

T REEERE B O RHRFOR QR S 2, RO FHAZIR IZEHAAE (Omoto, 2011) 27”7, AER D — I3ALITHT 2R T

Note: Italics in latitude and longitude indicate figures calculated from by surveys and italics of calibrated ages indicate

the result of calculations by Omoto (2011).
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—1046—



2) FRADRE

T A N=NNTIHT S B S R E A ORI
SFEETC, REK1O0cm 225 5m U EF T
B LHEEL L TV Do @h D5 & IERELS
JEIRT %720 2009 £ 7 I 7 AL () g o7
Yy OVHZEEE (R 1/7,000) % HEA LT
L, ARG SR & BRI L 72 A B o478 % Nikon
F—=% VA5 —3 3 % GPS TRl LEWkAa o
S 72 S0 AR 1K % VR L 720

A M 0 1B e o0 SR U3 BT R ER A K
JETH Y, BPRpIGE B EEICHEN L
TV, WHRICK2BERKMEF 213K
LD BRED OB L7 BB R A
Lo THEREL TV 5. SRIFIZERS & L7 dk
g, KEBFHHRE K~ K % B LAIR O 4 Jg
HEE 25 & e < > TAbA (Porites sp.) T
HbH (O#E3-H2), FhsoEi—s I
B HER I FRAE T 5 25— ORI T D@
LML GERE» S oS hBE LS
THY, Lo~y aa e dHs s
LEHY Y TAIREN DR D, TS OFWEA
DRI AN—NTORTGOETED D
30 m DL E@EN =35 ICHGEL L T B,
HWANETA NN R ROBIETIEIE L &
WL T&d, WHICE L oflnr R
LTWwb, YAN—NITIRAKABEOEWEAH
(3mX4mX14m) (V6 OB FHEFIAEET
bo HHE3-M 31X~ A N= W OFEWHLD
GATE N Y Y TEROBIEEN (F£1:BC#E
FUSMETRTHEBETH D) 2R LTVwD, 22
TSR3 BLUOKRLIZH EDEHEWELDOG
A, A OBIEAEAR, HR oM TN, B
I VR LR ONE, BEOARICOW
TRD X HITEE LT,

1. % =

1) FROEEFHE RS

PATEEE D D) T — & 7o RIS H R O TR
BMLTIEWL 2 0HEND 5, THhbLLAHN
(1938) (X WIFNHLTE > B A& A7 4 |55 0> HURE B I
AL, PE (1988) - FH (1990) - Nakata

and Kawana (1995) 1344 3H BRI R ERASE R & #Ht
L7 WRRXE (1994) OBEHERRPRA -
AAS (1993), Matsumoto et al. (2001), 44FiF
A (2001) TIRAMHBEMMOWE L EF L LTw
%o %72 Nakamura (2006) \ZZEFEAIEE T
WO TH 5 LB L7z, % D% Nakamura
(2009) (FHIHRO M OB TIKHW 2 F64 &
ELICEMERD S L LT, AHESEEREY
100 km OFERHEHEM M THRE L2 M = 7.8 Dl
EHEHME 2 SR s b HEE L 72,

WITNOERS E NSO F 72 XM IS
BELTBY, EnEBEoMERFR (K1) 2 5%
Wi L CHEEIETETE & B W IETFF R T 1A 5 1l
WCEBEL 72 LB SNE, L LYAN—=1TD
HBAIHTR O X H IR OBIRIIEFIE S
AL, TOL LM HIRAEL TS (K4 3-
X3 ), Zok) REMAOSARIE, B
Fih HFE L 7230812 X o TEEAED 230 ASE )7 12
BELERLZZEZRBLTWS,

XA N—= N ORI S BRI L B
WA % B 20 ~ 25 m D E: it (R F% %4
W) 230, ¥ 20m Ml EOWBAEIIEL T
W5 (X2 O#Es-M1El), Lz TEE
20 m PL L KEPEATH S 2 & FOPR 2406 OB
MiZZZTIAN=NNTIZHELRVIRD, W)
2% < OB A %l - £R S5 2 EIEATTRE
Thr, TOL) BMBLEFEER LI &,
P B ICH VT S 3% L CTHPL IS
e L, EATHMEWHFICHIR L E W) HEE
(Omoto, 2011 ® Fig. 1) A #B L Bbh b, L
A L BRI LA 08 R B I 0 S 7% ST X
0, 3 CICHERN R T R A 5 4 EE S U CHERD
RHHHER T TEMR SN T2 BMIERBOE K
HW—F b BRI X > T—RICWEHIZ
LW S N, WEICHD EFshizbHfEgsh
%o

HEBROBATH NP EEHFEIC XY, MRl
R HHEE D I L o TRE L22E8BlIc k5
THFEIZH AR T N7z &g S B IR o
FAER, BUROY v TEHE O, #H%ITHEEICH
ALLTCWAEf4m % 2 2 5 &30 E# i

—1047—



LEDEMETHIENTE D, Thbbidkid
FPE TR 2 S 2 & 2 THEIZTED X 9
X% 7ZNAA, BOPRAGOWmEREICHEL, £
O—FRIZIFEHE D D (K2 5FE~DOF )
ol b SN D,

XA N= N OIH T AL AT 7T ~ 9m
DN HERRBE EASA BN D Z OB R FICIER
PRI OWIRE T LR < A N— N D, &
HOWIIHBAHEECTROND L) 2EFE2m % 2
ABLHERZEBEOIZIR SNV, Lo LEAREE
BRLEPICI>TH B LIFeh- e sns
Ml fba > TR BALA R I3 #EL L Tw
%o ARATHERCE: o o0 v BE & Be b _FACBEEL S % #E
FEAWALA OIRDLA S FIWT L <, BRI~ A
NN I BE i R F Tl L7225 10 m
FRELZZBETICRES hozbiES N
50 HDLOWEHP1I0m #HENIIT ATz D
X, BRI EICHEZE2m D EonN<yr TEH
PHHLETFONTHSH . TOWRDHEEMIZ
Nakamura (2009) 7% Fig. 3 1Z/R L7z 1771 £
AEE OB BICERE L2 ks e BEaLTw
%o

2) BHEADS EER

A N=NYOBFHEFIIEREIAFHFTH S
A, —BOESH5m EIALERLER (L 3-
B3 oL iMl) 236 5, s 8- 38121
WS S REROFWADRALN, FPEAD
SERGATHAPEIZERDO V. L LA /3=
~ T 1771 FOFER 2 R T HWE A 6 Hh o 3 %
iz 8- 3 o#iPRIc/AiL, oL dbiivBC
252 AF A R P IE T X D R e (VEA)
WAL TW5, ZOMRIGHEIE D S E N E
2B L 72 IR AR 1202 L RURET
o (PEH) AT & R U7z b v ) LR o
LELHL TV,

LLBIs b A SIS, BlZ13 1633 E&2RT
DDONI Y Y TEMWDY A N— < (I 3-
X3 DLEM) OBRFMEFINHFLET 5. TDFTCH
FHICZERG B GO L BOFEAPERL T
WBDS, MHIIEERZEEAIIFIEL Vv, &
DHEIEP S KN H L WERZRTIOZODON

<Y TEIAY, WED S OFERIC X o THEEE
WSNTZLZEZD7200 ZOZDODONIH T
FHICE LTI, MALSFREL/ZFEICE - T
WS NI E MU E D —~EZNTH S,
ZoNTH Y TR OBIEAENIL 1633 £ TH S
2%, WH -4 (1986) »MEE L7z 1667 4RI
M7 7 CTRALmEKIBEDFERL, KT
Araoka et al. (2010) 25 L72 1625 D A X
YhE 1o DOMETBICH L, LD Lidodt
WAL T 7RFOHEWIC X - TERE S Lz
LR, B BRI A O RE L Aok
b R LCHERNN, [ B B I
WZhofon<t o TEREEIr S5 HEL, #7)
MR A N— N L TRE I LI L% 5,

3) BHEMIEE AR OFE

PR WL AT O conventional age % JE4EAG 12
WIE9 % %54, calibration program {2 marine
reservoir correction Dt (AR) % AT %75,
COBMPEE LY =4 M2 Db, AR O¥UE
IERFZERIICZIE L TW A DT (Hughen et al.,
2004; Reimer et al., 2009), RE |2\ 2 (XA
THRE SN FMEZ AT RETH S, L LA
THOTRTICBWT AR Ol g ST
W DI TRV, D720l LE: L7z
D AR DEUEEMEM T 52, & %\ IZREHIH
DM X ) IBIEL S L72 B2 LT b,

HiHBEO AR OFEIZWEZRE STV
Vo ZO7z% Omoto (2011) 13 BH W BRBE A%
PL T2 AEENSRWL LAY > TDR—
Y 7 a7 OFERMER D S Hideshima et al.
(2001) A3#t#5 L7z AR = 35+ 25 years % f#i /]
L 720 Suzuki et al. (2008) HIEFERE D L0
512K L T Hideshima et al. (2001) ® AR % fifi
HMLTWw2, 2BAHEERALD AR DBMEE L
THZIRD 2 - DHE DD B o

Yoneda et al. (2007) EFEARKFEHETITbI 8%
FEBRLIHN RN S L7z BALA OAEARIIE R AT D
EoWnWT, AR = 73+ 17 years (N = 14) O
EASEB TR A BN L TR CTh 5 & i
L7z0 %72 Araoka et al. (2010) (ZHIZED X 512
B SEFRIL 2= v TR IO W T E

—1048—



B U/Th 4E G % % 47 v, AR = 10 %37 years
(N =6) O¥fExZHE LTS, SHEFERKIE
R L7z AR ERE S AM s L2 Blo 3
212 DETH %,

SO L)AL AR O BAEIZ X5
HIZXDEFERELASN S, L72A> T conven-
tional age % JEAECIZHR IE 3 % B, calibration
program (2 A9 % AR OFEIZ X - THIE S
NER LV ESBE» S BTE, BoFEAH
S5TNBWEEMLNDH L Z L2 FICHTHINETDH
%o b B A A conventional age D b D A E
& AMSUC ERH BT & » T SNz 4EAR
ThoTh, T TIEBE~HTHEDORELA
T 5, ZOOBIEFERE AL Tl CHOIF4E
& DAV i A A T AR S P
L2 L CHEICATORETH b,

IvVv. £ &8

R, FCFER A & € DL OB ITHER
RIA NI\ EORFEWRIC L > THH L
FoN2Hoa Gia) PEELL Tw b,
Bl Ar & L2 5B 2 AT\, BLZEEE FIT
<% ¥ LA OEIEAM (Omoto, 2011) ZFLA
L7z (K& 8- 3) K L7zo A#hETid
DN & DO XFP A O & BIEFE & D BYE
R OREH M EEZLEL, WA OBIEFERD
oA & BHFEAT B X OWi 225 B ks S & BIA
HIOWEIZOVWTEE LT,

Z DM A N—=N2TUE, OFPEAIZVE I
WEL, TORREISEFEETHY, FKRES
LEZEB1I0m PS5 5mUEobnFTcsTE
FThHb, @QEWH ¥y TLH) DERS
WIS 2 BAE ROV, L2LODb o
& v BC 252 4F & /R 3 A (0 5 WA i
L, b2 L b LWHEEOFAR L RS Y
YIERIEF L L AL NI, @A IERETE
A B ER U@ 0SS & & 2 CHUCE R A IR |
L7zl SIS moRh (W&o
) X o THRIER S NER L2 L e S
N5, QUK - v TREH O3 - HBEAL O
A e & SR L, MR OEIE I T

R TERWE» S bEE Lz, OKAMEED
HiT#iE &, B FACHGEL T 2 i b A o
HERGIRTE 2> & FI by L TR O i3~ 4 3 —
N2 TIH1I0m 2 KEL 22 %5720 @ conven-
tional age & JEFACICIRIE S A B8, EEEAY % 3
#} & L 7234 1% marine reservoir correction &
L T calibration program {2 AJJ 9 % AR @ ¥/l
XD BEOERD S BE~B T ETNELEDDH
bILERBEIRETH 5,

XA N=NT, WERHGOWRE R LB XD
Z DR OREMRLHEFI B L O RKFEIIT L - T
5 LTSN ZBOERADVHEL TV b 4
HBITND OOV TEREE AMSHC 448
o, H2HVIFEKE U/Th £R0E %2179 2 &
12y, ZoOREERICH EOEBEOERME
R REPW D MR FEEFREHSPITTH L8
T& b, FBEOREWDFNAN S KMERLK
B OFEHBICET 2B 2HLIENTED
TH»’9o

BUb# A OB E N BT L REREHAZARED
TR WK E B BT BE & SRR
HEDOAH W BMEEIC R o720 20 a oW
HOBRICEETENTHETFRZRSOVEZERERII»O
Ji 2 TFAT > Tz 72 vz,

XD NDOEFHED O SN R BRI
JEREMBRETIE - fif T2 L TCREAERTH - 72

7YY MM BIR (FYSV - TR
T /mY— () TEHEE S TWRREE, TYT
Ll (BR) 1HE L vz iwniz,

FRBEAOFARMERIH 72 ) XSt T 4 —
T—1EHA Y b =2 OEFGEFRICT R TwaiE
W7z,

Vb2 @ ile L LiFE 3,

x
Araoka, D., Inoue, M., Suzuki, A., Yokoyama, Y., Ed-

wards, R.L., Cheng, H., Matsuzaki, H., Kan, H.,

Shikazono, N. and Kawahata, H. (2010): Historic

1771 Meiwa tsunami confirmed by high-resolution

U/Th dating of massive Porites coral boulders at

Ishigaki Island in the Ryukyus, Japan. Geochemis-

try, Geophysics, Geosystems, 11, Q06014.
TIRAERIR (1988): JRERFI B2 331F 2 HH I DB & ik

—1049—



Ptk HbEEEE 2 1§, 41, 541-547. [Hatori, T. (1988):
The magnitudes and epicenters of tsunamis in
Ryukyu Islands. Zisin (Journal of the Seismologi-
cal Society of Japan. 2nd ser.), 41, 541-547. (in
Japanese) *]

Hideshima, S., Matsumoto, E., Abe, O. and Kitagawa,
H. (2001): Northwest Pacific marine reservoir cor-
rection estimated from annually banded coral from
Ishigaki Island, southern Japan. Radiocarbon, 43,
473-476.

Hughen, K.A., Baillie, M.G.L., Bard, E., Beck, J.W.,
Bertrand, C.J.H., Blackwel, P.G., Buck, C.E., Burr,
G.S., Cutler, K.B., Damon, P.E., Edwards, R., Fair-
banks, R.G., Friedrich, M., Guiderson, T.P., Kromer,
B., MacCormac, G., Manning, S., Ramsey, C.B., Rei-
mer, P.J., Reimer, R.W., Remmele, S., Southon, J.R.,
Stuiver, M., Talamo, S., Taylor, F.W., van der Plicht,
J. and Weyhenmeyer, C.E. (2004): Marine 04 ma-
rine radiocarbon age calibration, 0-26 cal kyr BP.
Radiocarbon, 46, 1059-1086.

SATIATE (1988): TRER D HbFEw I HIATREER I 3E <.
7%, 10, 431-450. [Imamura, A. (1938): On the
earthquake zone of the Ryukyus and large Meiwa
tsunami. Zisin (Journal of the Seismological Soci-
ety of Japan), 10, 431-450. (in Japanese) *]

SR - FHH Ty - Moore, A. (2001): MBI A7 30 &
2B % 1771 AE BRI K EE B & d i a2 ) o BUiE w
. e LA S04, 48, 346-350. [Imamura, F.,
Yoshida, I. and Moore, A. (2001): Numerical study
of the 1771 Meiwa tsunami at Ishigaki Island, Oki-
nawa Prefecture and the movement of the tsunami
stones. Proceedings of Coastal Engineering, Japa-
nese Society of Civil Engineering, 48, 346-350. (in
Japanese) ]

INEEHI = - AAFEUE (1983): MM AIEEO VDY %
(AL ] OB LR, HRMERS, 89, 471-474.
[Kato, Y. and Kimura, M. (1983): Age and origin of
so-called “Tsunami-ishi”, Ishigaki Island, Okinawa
Prefecture. Journal of the Geological Society of Ja-
pan, 89,471-474. (in Japanese) ]

M2 RYs (1996): SRERY BB E L HER I 351 ) 5 2 5e
Pt o HB AR MRS, 105, 520-525. [Kawa-
na, T. (1996): Some characteristics of late Holocene
tsunamis around the northern Ryukyu Islands, Ja-
pan. Journal of Geography (Chigaku Zasshi), 105,
520-525. (in Japanese with English abstract) ]

WAk (2008): #aw  WERFISIZBT 2 FEE &
FARSCE—IFICHEORRKR L ORDY 2 HE R H—.
EHEY v —F ), 577, 3-8. [Kawana, T. (2008):
Archaeological sites and disasters in the Ryukyu
Islands, with special reference to invasion of tsuna-
mis during past several thousand years: general
remarks. Archaeological Journal, 577, 3-8. (in
Japanese) *]

WAy (2009a): 452 T HUJE - HUB(AHA: - [RARR
SRS FEREE (Fr T ) R KRR S
WA ) — X, R R H &, 45, 3-26.

[Kawana, T. (2009a): Chapter 2: Geomorphic and
Geological research. Report of rapid research of
coral reef for Natural Monument. Research Report
Series of Natural Monuments of Okinawa Prefec-
ture, Educational Board of Okinawa Prefecture, 45,
3-26. (in Japanese) *]

MY (2009b): Bl - ANEILGHBIZ BT 5 50
PR &P JE—L ISR , 1667 4 M
HE, B XU 1500 FEHOEYE— HAMMES T
#, 76, 3. [Kawana, T. (2009b): Invasions of
huge tsunamis in historical time and their disas-
ters in Miyako Islands and Yaeyama Islands—with
special reference to Meiwa tsunami, the 1667
Jishin tsunami and tsunami occurred around AD
1500. Abstract of 2009 Meeting of the Association of
Japanese Geographers, 76, 3. (in Japanese) *]

WAk (2011):2% P - WE. EigEak TP
AN ] PRATE BRI SR E 5, 14-31. [Kawana,
T. (2011): Chapter 2: Topography and geology. Re-
port of Preservation and Management Plan for Hi-
gashihenna Promontory Specially Designated by
Japanese Government, 14-31. (in Japanese) *]

WY - mH wE (1984): BIRTEME O HE A 1E5E
(%5 2 #0). HAMPZES TR, 25, 34-35. [Kawana,
T. and Nakata, T. (1984): Geomorphic study of Mei-
wa tsunami (The second report). Abstract of 1984
Meeting of the Association of Japanese Geogra-
phers, 25, 34-35. (in Japanese) *]

WA - b S (1994): v TREHIEHER Y O 41
A & = BTk B m BRI LR S 50 B B S It
DEP LIRS WA MRS, 103, 352-376. [Kawa-
na, T. and Nakata, T. (1994): Timing of late Holo-
cene tsunamis originated around the southern
Ryukyu Islands, Japan. Deduced from coralline
tsunami deposits. Journal of Geography (Chigaku
Zasshi), 103, 352-376. (in Japanese with English
abstract) ]

ARSI w - KA HE (1987): AIEHEKED
CHEBKAET oWy TALASER ENALITZE, 26,
155-158. [Kawana, T., Nakata, T. and Omura, A.
(1987): Age of fossil coral from the “Tsunami-ufu-
ishi” on Ohama of Ishigaki Island, the south Ryu-
kyus, Japan. The Quaternary Research, 26, 155~
158. (in Japanese) ]

E V. HEUR AT (2007): BIRHER. 45 8111 AL
[National Astronomical Observatory ed. (2007):
Chronological Scientific Tables. 81 (Rika Nenpyo).
Maruzen. (in Japanese) *]

B¥r o B (1981): JVEE L o> BRI EE Bk 3 BF D R
[Makino, K. (1981): Meiwa Tsunami in Yaeyama
(Yaeyama No Meiwa Jishin). Jyono Press. (in Jap-
anese) *]

A W - AN B (1993): TR L 52 I T AL 1S
B HEHIERA & EWRELED XA = X LIZHT
5H—E52 R 2 1§, 45, 417-426. [Matsumoto,
T. and Kimura, M. (1993): A consideration on the
precise survey of topography with reference to oc-

—1050—



currence mechanism of tsunami in and around the
epicenter of Yaeyama Jishin-tsunami. Zisin (Jour-
nal of the Seismological Society of Japan), Series 2,
45, 417-426. (in Japanese) *]

Matsumoto, T., Kimura, M., Nakamura, M. and Ono,
T. (2001): Large-scale slope failure and active ero-
sion occurring in the southwest Ryukyu fore-arc
area. Natural Hazards and Earth System Sciences
1,203-211.

Nakamura, M. (2006): Source fault model of the 1771
Yaeyama Tsunami, Southern Ryukyu Islands, Ja-
pan, inferred from numerical simulation. Pure Ap-
plied Geophysics, 163, 41-54.

Nakamura, M. (2009): Fault model of the 1771
Yaeyama earthquake along the Ryukyu Trench es-
timated from the devastating tsunami. Geophysical
Research Letters, 36, 1.19307, doi:10.1029./2009GL
039730, 2009.

R B (1990): FERIFKIEOMES & L CodA.
Y THEHISIZE 7V — 7 HARO Y v Tk 1
BooBHK ¥ IO RS 45 E P [Nakata,
T. (1990): Tsunami boulders produced by subma-
rine earthquake. in Series of Coral Islands in Ja-
pan vol.1 Tropics in Japan: Natural History of Cor-
al Islands (Atsui Shizen: Sangosho No Kankyoshi)
edited by Sangosho-Chiiki Kenkyu Gurupu (The
Research Group on Coral Reef Region in Japan),
Kokon Shoin. (in Japanese) *]

HH - Ry (1986): WIRN 8 4R (1771) HupeEts
IZDOWT., W HEE, 2, 141-147. [Nakata, T. and
Kawana, T. (1986): On the Jishin-tsunami. Rekishi
Jishin, 2, 141-147. (in Japanese) *]

Nakata, T. and Kawana, T. (1995): Historical and
prehistorical large tsunami in the southern Ryuky-
us, Japan. in Tsunami: Progress in Prediction, Di-
saster Prevention and Warning edited by Tsuchiya,
Y. and Shuto, N., Kluwer Academic Publishers,
211-221.

Omoto, K. (1979): Tohoku University radiocarbon
measurements 7. Science Reports of Tohoku Uni-
versity, 7th Series (Geography), 29, 235-261.

ANTEALR (2010): B0k B TEISE S N7oH KR, &
WA B L OB RS B oM. H AR LY
FUARL AR JE0T [WFZERL 2 ], 45, 83-94. [Omoto, K.
(2010) : Characteristics of travertine terraces, tsu-
nami boulders and cemented beach sand beds ob-
served at southeast coast of Miyako Island, south-
west of Japan. Proceedings of the Institute of
Natural Sciences, Nihon University, 45, 83-94. (in
Japanese with English abstract) ]

Omoto, K. (2011): The problem of age determination
of coral boulders deposited by the Meiwa tsunami
and the time of occurrence of past tsunamis. in
LSC 2010 Advances in Liquid Scintillation Spec-
trometry: Proceedings of the 2010 International

Liquid Scintillation Conference, Paris, France edit-
ed by Cassette, P., Radiocarbon Department of Geo-
sciences Universe, 139-150.

Pirazzoli, P.A., Kawana, T. and Montaggioni, L.F.
(1984): Late Holocene sea-level changes in Tarama
Island, the Ryukyus, Japan. Earth Science; Journal
of the Association for the Geological Collaboration
in Japan, 38,113-118.

Reimer, P.J., Baillie, M.G.L., Bard, E., Bayliss, A.,
Beck, J.W., Blackwell, P.G., Bronk, R.C., Buck, C.E.,
Burr, G.S., Edwards, R.L., Friedrich, M., Grootes,
P.M., Guilderson, T.P., Hajdas, I., Heaton, T.J.,
Hogg, A.G., Hughen, K.A., Kaiser, K.F., Kromer, B.,
McCormac. F,G., Manning, S.W., Reimer, R.-W.,
Richards, D.A., Southon, J.R., Talamo, S., Turney,
C.S.M., van der Plicht, J. and Weyhenmeyer, C.E.
(2009): IntCal09 and Marine09 radiocarbon age
calibration curves, 0-50,000 years cal BP. Radio-
carbon, 51, 1111-1150.

Stuiver, M. and Polach, H.A. (1977): Discussion re-
porting of *C data. Radiocarbon, 19, 355-363.

Stuiver, M., Reimer, P.J. and Braziunas, T.F. (1998):
High-precision radiocarbon age calibration for ter-
restrial and marine samples. Radiocarbon, 40,
1127-1152.

Suzuki, A., Yokoyama, Y., Kan, H., Minoshima, K.,
Matsuzaki, H., Hamanaka, N. and Kawahata, H.
(2008): Identification of 1771 Meiwa Tsunami de-
posits using a combination of radiocarbon dating
and Oxygen isotope microprofiling of emerged mas-
sive Porites boulders. Quaternary Geochronology, 3,
226-234.

FRMY - LD - R HEZ - AR (1988): I
FEFE R ETRI IS B 2 0 S [
DA E. 247 RN 58 & B = 0 AT R R, 1,
72-75. [Taira, H., Ueji, H., Nakai, N. and Naka-
mura, T. (1988): AMS radiocarbon measurements
of tsunami boulders collected from Ishigaki Island,
Okinawa Prefecture. Summaries of Researches Using
AMS at Nagoya University. Radioisotope Center,
Nagoya University, 1, 72-75. (in Japanese) *]

WHUORSCH M (1994): FIRHEZR. 3%, [National As-
tronomical Observatory ed. (1994): Chronological
Scientific Tables of 1994 (Rika Nenpyo). Maruzen.
(in Japanese) *]

Yoneda, M., Uno, H., Shibata, Y., Suzuki, R., Kuma-
moto, Y., Yoshida, K., Sasaki, T., Suzuki, A. and
Kawahata, H. (2007): Radiocarbon marine reser-
voir ages in the western pacific estimated by pre-
bomb molluscan shells. Nuclear Instruments and
Methods in Physics Research Section B, 259, 432-
437, d0i:10.1016/j.nimb.2007.01.184.

*Title etc. translated by K.O.

(20124E 5 H 14 H=A), 20124E 7 H 30 HZ#)

—1051—



	地学雑誌 Journal of Geography (Chigaku Zasshi) 121(6)
	口絵
	口絵3：沖縄県宮古島の南東海岸に打ち上げられた津波石の分布と較正年代

	沖縄県宮古島南東部，マイバーバマに打ち上げられた津波石の分布とハマサンゴ化石の較正年代
	I．はじめに
	II．津波石の年代と分布
	III．考察
	IV．まとめ
	謝辞
	文献





