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Fig. 2 Localities of samples for '“C dating.
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<A A RBE{FIL. BRED NI A—FURRRERLFICECImY AT, ELBRORME
R AR—F U RFRERLEVEEICMAHEF L CND, 20D, TYENVRIART v Z—F A
TERAVWT, INLORKREMEFEYEZZR2IBRELE, S0, BEKEZAVWTEERES 2
E VR L7-%, 02 REEREBNT, BEDORBRY ZHMEREL, TXHETBRONEIC
DR HERBEICANWD Z & & Uiz, #3kHL, BEBT RS L TGRS ZEREL. 80C
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Fig. 3 Fissure-filling deposits exposed at Hinigusuku, Kitanakagusuku village, Okinawa Island (left)
and fossil snails (KN-1)(right).
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B NI R ORETHREN AT LB REORGEHERY (BS-1) BIUEHE Y VT 7FiREHRE
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KB-02) ().
Fig. 4. Fissure-filling deposits exposed at Kurukubaru, Chinen, Okinawa island.(left) and
fossil snails (KB-1, KB-2) used for “*C dating.

e. NEHFHE) (HERBEZFEMEND) ICHIT2HRHEEY
NBLEOENAZEN L BSEE) O LEAb8E LIz~ A v A {ERRABHZ DWW T,
“C EROBPEEZATRo7e, ER. ZOB)IORFEHEFY O “C ERIZOVTE, BIINMELEE
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Fig. 5. Fossil snail attached to phalange of wild boar (MT-1) collected from the fissure

deposits yielded the Minatogawa man.
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EERRE LN,
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fEIX, RIS OEFHEHMO L VELEBAEEL LT, ZhE TITREShIZRED “C £
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5. BEkE L OV HENR L KFERFHEHEEY REE) (KIELE) oI Uz~ <1 3%k
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—F. B b VaruXayPhhEOFEEER L THEREOHEBRMIZ OV TIiX, #Esk.,
15,200+100yBP O “C FERNE SN TV (0shiro & Nohara, 2000) 23, &E. Z DEIZHOWT
EERBEZIT 2V, 18, 430+150calBP (1 o) DIEEF7z, T DOfEIL KU-02, KU-03 IZHA, 2372
DEVERT, PRI | SRR O TIOER L RIS, A SKEIFERE R,

e ERAERE
AL

3 km

M6 AKBRFEICBT2ERUEHRBORIUMA () Lbaz2aad 2RMERY )
Fig.6. Locations of sampling sites (left) and outcrop of fissure-filling fossiliferous red clay (right)

exposed in the area near Ohara, Kume island.
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B BHREE. LEF(E LEMOXRITAOFEAHERDER A0, 83k, Iva/ adh, X
XIF WAFE ~CEEILDETIFHEMEREEZERHLTWD (BR)INEZD, 1973),
GHE., o OFHBYILABHOMEFEREZMZ BT, REBRDHOBR LI~ <A BLE
D 2B “CHEREZRE LTz, TORE. RO X 5 RBEREEB-,

MY-01: 38,180+200calBP(1 0 ), MY-02: 34,310+180calBP(+1 ¢ )
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— KB OHERERTH D Z L E27T, k. RINRLFIMET S € F 7 7 OiREH#ED
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FE£,1985) B, TOEMITHOVTIE, BB OB ENEARRIZ OV T, 25800+£900y.B.P,
26,800y.B.P. LV 5 2 oD “CEIE LN TS (JEH, 1985), ZiLbd 220D “C ERIELEE
RICKET S &, £, 30,960+1,060calBP(x1 ¢ ), 32,060+ 1,440calBP(x10)& 72 %, 4[E, “C
FERERE LEERNRAD~A <A 2 BB DBERIEIL, RE(1985)IC L5 BV 7 T OEREL Y
H 6,000~7,000 FIE EEHEWR, EWVIT UV LKEIRHORTEOE— BRI KB OMBEY ChHZ L %
RLTWD,
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7 SHEORIIAOMLE () BEY 31 I {LAEMY-01, MY-02) IR L ZI/AHE Y ().
Fig. 7. Location of Amagawa-do (=Amagawa Cave) in Miyako island (left) and outcrop of cave
deposits yielded fossil bones and snails (MY-01, MY-02) for *“C dating (right).
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FEAFRBOALS 1.5km (BT 5V TR, TERERREE (P30, 1982) OFIK
H VNV MECERENERE T, 2OERIFREHABICHNTVS, ZOREZEVIRT, £
L. BB T LN ERRIESE 210 100m #Eie k| BES K 3m ORGHHEBY OBEE L T
W5 (2 8), FHEMIIAKEVER LOCEERAKE NI NA—FLilkoTKY, VavFa
VAR avEVE, ~CEREOFHESYLEEEN L, ZhbDRE—HICER L=
A = A BALAEEF IG-02IZ 2T “C FEROBPUE ZATARVY, 14,400+150calBP (+1 0 )DEFERBIE
E%E &,

X ERBERE 10k m
FREHA

M8 FAEEYUEFHOMEBRIIBT SHEHEEHN () SRMHE~RYIG-02)
Fig.8. Location of fissure-filling deposits exposed near Sabichi-do(=Sabichi Cave) in Ishigaki island.
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B8, EHE L MERREBET DIV o Ty (KE - B9, 1973), F£72, RfdLAF O
BRI OE AR ) DEHESWLE OBRE (BB - B, 1978) #1732 TW5H,
ERAERREN TR 2T, SEIOV EFROILFERICET HERRET, FEBICRT
HFHEMILERB L L CIRODOLDTH D, 20 “CBERER, ARESETEHRLLETRED
FIRAOHEEY L ¥ B 16,000~24,000 FiF &, AKBREFELCHRBEOGHE, JLHIROZmEHERY X
D H49 15,000~13,000 FFiE &, F& 7 V7 JROFHBIMLEEERE LV HKY 15,000~13,000 Fi1E &,
F I IPHRE O ¥ | R A OER X D HAY 5000~7000 &£, ThENEWHBEERTH S,

5) 5HES

EREE TIL, BOEEOD 2 Hi(Loc. A, Loc. B), L GEDFILIBD 1 HisA(Loc. OWZRBIT BF
wEmteasR (K9 » “C FROVEZITRoT, BOREH T, 1) BORIRIITY IR
ITREAYD (EBBAY O) OILMER Loc. A 2B 2 HEHERY(YG-01), BLU2) RLL
F#E R Loc. B IZR) DB A REHBI(YG-0HIZONT, Wb IS /v vfba s —
ICER LA v MEaD “"CHERZRAE LZ, I, 3)EDFALEDOILBIRE Bl (Loc.O)iZ
BIFTHEHERREICHRES NI MEERE (K 10) bW ELE LEELLBE~ A <A BRILA
(YG-02) L UO¥EERR(YG-03)Z VT “CHEREZRIE L,

% ERBIERE okm
AR

M9 HIERICBT SRR ERBHRBHM (Locs. A~C) () &, HIGNEUBEEAD OO
LRI B L T 2 MR (Loc. A).
Fig. 9. Location of fossil bones and snails(Locs. A~C) in Yonaguni Island (left) and outcrop of fissure-
filling deposits (Loc. A) located at the entrance of pass to the Agarizaki(=Akarizaki Point).

a. BB () ORKE FSN—F U (Loc. AB L URBIAKAERB(Loc. B)

B D B D B~ U 5B A Y OIZIEV Loc. A 121X, IZISHERBRICETTT S N-S FROD 2
AOWEHIEAm OFEE R L TEL2TWD, Z02KOWEOEEN - FERIOBEZIIREE 2 FH
JRAE ST A—FUAFELT, BEK20m OBTEZLR L TEHLTEY., ZOoHZiTRE S IE
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Fig. 10 Columnar section of the rised reef limestone exposed on sea cliff at northwestern part of the Yonaguni

Island (after the Doctor thesis of Yamada, 2002, partly revised)
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Fig.11. Change of sea level through Wiirm glacial age (after Minato, 1974) and *C ages of fossil snails from
the vertebrate fossil beds in the Ryukyu Islands. < > means "C ages of previous works before 2004 and
these *C ages were calibrated to calendar ages by the present study.
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#1 HEEICRITIEHBVERLLBO CER B L UREBER

Table 1 'Cages and calibrated calendar ages of fossil snails from vertebrate fossil beds in Okinawa Island, the Ryukyus.

R | HMBRSEM | BER | HRES Ll RERERMELL MCEprr BESL RREAEES
813¢C (BPx10) (calBPx10) Code #NUTA-
10%-.- 8
ZERET (L F 21 BS-1 vA4TA ot 21 kil 23,050+70 27,660x+160 NUTA2-1995
5B EW l AR ! 2 l IB-1 J RATA -9 30,640280 36,010£300 NUTA2-12041
Jehig E=JRY 2% KN-1 TA<A —9.2%*k 28,160+90 33,530+180 NUTA2-1996
mer | LONMR R KB-1 AL <A -n 25,010+90 30,060£190 | NUTA2-4743
" " KB-2 TA4<A -10 23,140x£100 27,770+180 | NUTA2-4377
BER N El | MN-1 TAA —10.7%** 9,865%35 11,250+20 NUTA2-1997
" " MT-1 TA3A -12 10,470£50 12,405+90 NUTA2-4380

®2 AKE - BHE - [ES - SREBCRIISFRDVLALIBO CERS LURERBSENR

Table 2 '“C ages and calibrated calendar ages of fossil snails from vertebrate fossil beds in the islands of Kume, Miyako, Ishigaki and Yonaguni, tt

B HE RS ER |[HHES B RERERAEL TaceEir BEER* RRIAEES
s3¢C - (BPt10) (calBPt10 ) Code #NUTA-
AXRE KE Hin KU-01 TATA -9 3,190£30 3,400+30 NUTA2-9423
" u KU-02 HHRERE —29 43,200+450 47,500+440 NUTA2-10324
” KU-03 LA —8.1%** 30,360+£270 35,740+280 NUTA2-12043
THE KINAE AR MY-01 TA<A -10 32,780+130 38,180+200 NUTA2-9424
" " MY-02 A4 -10 28,900£100 34,310+£180 NUTA2-9426
RES Y EFR " 1G-01 TARA -12 3,680+30 4,010x50 NUTA2-10320
v " 1G-02 TATA -0, 1¥*¥ 12,360+80 14,200+ 150 NUTA2-12042
. B | Y604 T4 -10 7,690£60 8, 469460 | NUTA2-12044
" " YG-01 A4 -9 10,945+35 12,830+40 NUTA2-9422
1tis " YG-02 TA<A -10 30,910+130 36,270+180 NUTA2-9427
" " YG-03 HEER 2 31,420+120 36,790+£190 NUTA2-9428
#3 RETAIIOCERESLUS6 ¥ Comn
Table 3 Carbon isotope ratio (**C/'2C and 3C/"%C) of modern snail from Chinen in Okinawa Island.
B BURHR S ER |HHES it REZERAMAL VICEER BOESE ERENEES
73C pos (BPt10) (calBPt£10) Code #NUTA-
PR | MSSNOR OK-1 a2 A —12.0%** modern NUTA2-1998
(110.8+0.3pMC)

HY) 6CHIEBHEASS VF IOV 2SRWTHELLETSS (WEIE. REFMALRESHHMAT-252THR) . <06 *CiazBuT
S L #conventional "*C4&EHt (RIS RIMIE ‘CER) £RT.

) CERDSBERADORIEIL, Fairbanks-0107 calibration curvelcE5< . BillliFX2EBO &,
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%4 2004FLIFIICARINHRE - AKE - SHBICRIT S ERBVLEIIEO‘CER

Table 4 '“C ages of vertebrate fossil beds in the islands of Okinawa, Kume and Miyako , published before 2004.

B BUEHRSH ER | BEES | BHH VCER 14C age (cal BP)** REE
(yrBP+10) 1o
b 1] WTFRISE— AR RER 32,000=+1,000 37,380+1,020 Kobayashi, et.al ., 1971
BEHEEN 2t ] i 16,600+300 19,740+£320 Suzuki & Tanabe, 1982
" " 4 18,250+£659 21,710+ 840 Kobayashi, et.al., 1974
i (E=FR5) | B TA<A 20,890£770 25,000+1,000 Otsuka & Takahashi, 2000
AKE TR AR 15,200+100 18,430+150 Oshiro & Nohara, 2000
— e e AR | TK-535 | A 25800=:900 30,960+ 1,060 RH,1985
" " TK-605 u 26,800+1,300 32,060+1,440 "

) BEEICLBZCERICONT, BERAORIES, Fairbanks-0107 calibration curvelcEJE, AT, BMIIAXESROS &,
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Y4C ages of vertebrate fossil beds in the Ryukyu Islands, South Japan
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The Ryukyu Islands, stretching from the Japanese mainland of Kyushu to Taiwan, offer
abundant occurrence of fossil terrestrial vertebrates as well as a spectacular diversity of extant
endemic species, whose ancestors has migrated from Asian Continent during the past land
connections. Among the vertebrate fossils from the different stratigraphic levels in the Ryukyu
Islands, those from the Late Pleistocene fissure and cave deposits developed in the Middle
Pleistocene Ryukyu Group are more abundant and well preserved than vertebrate fossils found in
other levels.

To know the '“C ages of the Late Pleistocene vertebrate fossil beds known in the Ryukyu
Islands, 17 samples of land snails were collected from 10 localities in the islands ranging from the
Okinawa to Yonaguni. The carbon isotope ratios (**C/*C and "C/*?C) of these samples were
measured with a Tandetron Accelerator Mass Spectrometry (AMS) of Center for Chronological
Research, Nagoya University. The obtained “C ages were calibrated to calendar ages with an
OxCal program using the relative ages of measured samples. The results are as follows. '“C ages of
fossil snails collected from totally 10 localities of the vertebrate fossil beds in five islands indicate
the ages of Late Pleistocene extending over ca. 47,000 years from the late Early Wiirm Glacial age
(ca. 37,000"CcalBP) to the Latest Pleistocene (ca. 10,000 *“C cal BP).
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