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Calibrated Radiocarbon Ages and Isotope Fractionations of Beachrock Samples Collected from
Okinawa Island, Kouri Island, Yagachi Island and Hamahiga Island, Southwest Japan
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A total of eighty-one calibrated radiocarbon ages and isotope fractionations of beachrock samples collected from
Okinawa Island, Kouri Island, Yagachi Island and Hamahiga Island were analyzed in order to determine formative ages of
beachrocks and to discuss the origin of calcium carbonate, sea-level change, and tectonic movement in the late
Holocene.

The first beachrock began to form at about 7,800y Cal BP on Kushibihamabaru, on the west coast of Okinawa Island.
The formative periods of beachrocks on Okinawa Island were divided into four stages, i.e. ca. 7,800y Cal BP, 5,800y Cal BP,
between 5,300y Cal BP and 4,800y Cal BP, and between 4,300y Cal BP and the present time, respectively.

The figures of the maximum, minimum and average isotope fractionations (5*3C) for beachrock samples were 5.63%,
—5.57% and 0.83% , respectively. Thirty-eight samples were outside of the range of 6**C value (0+2%) given for marine
organism (Geyh and Schleicher, 1990). The deviation of isotope fractionation outside of the normal range for marine
organisms suggests that calcium carbonate which cemented soft beach sediments into hard beachrock might have been
brought about not only by marine origin but also through the surface or ground water system.

Relative sea level of the late Holocene in the southern and middle part of Okinawa Island was obviously higher than
that of the present level. The higher sea-levels have been probably caused by the sudden uplifts which occurred later than
about 3,000y Cal BP and about 800y Cal BP, respectively. These uplifts might have been triggered by huge earthquakes
that occurred to the southeast of Okinawa Island and the amount of each uplift reached about 1 ~ 1.5 meters. While in the

stable coasts, the sea level has remained similar to the present level for at least the past 6,000 years.
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Figure 1. Map shows sampling sites of beachrocks. Figures on the map correlate Table 1 and 3 respectively. Locality names are

following.

1: Zashiki, 2: Hentona, 3: Akamaru-misaki (Point), 4: Hama, 5: Kijoka, 6: Nerome, 7: South of Miyagi Island, 8: Tuha,
9: Below Heian Bridge, 10: Sakiyama, 11: Kushibihamabaru, 12: Sakimotobuhara, 13: Kouki, 14: Kise, 15: Asohu,
16: Watarase, 17: Ginoza, 18: Maeda, 19: Gima, 20: Toya, 21: Toguchi, 22: South of Hamahiga Island, 23: Gushikami,
24: Meijou Beach, 25: East of Kouri Island, 26: North of Kouri Island, 27: North of Yagachi Island, B: Bankokushinryokan,

U: Ishikawa, Uruma City

o marks were collected by Kawana and Pirazzoli (1985), @ marks were collected by Omoto (2005, 2007), A marks were
collected by Kanno (2003) and A marks were collected by Chigono (2003) respectively.
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Photo1. The longest beachrock (ca. 800m in length) developed on the Kijoka coast, northwest Okinawa
Island. Okinawa prefecture has designated this beachrock as a precious natural product.
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Table 1 Characteristics of beachrocks observed on Okinawa Island, Kouri Island, Yagachi Island and Hamahiga Island. Data
source: Omoto (2005) and Omoto (2007).

No| E-FEY IO B W | R | A | RUEHRIGE | ERHRIUEE | B | R Lab. Code No.
oA # [ @m)| m) | ) (m.a.s.l) K’ % (m.a.s.l) | (fED
1|8 %% 255 16|5~6| 05~01|1EF FHih 0.4 S| 1 |NU-1550
2|0+ 200?| 507 2| -3.0 ~-2.0 | INEAL=FK -1.0~-3.0 C| 7 |NU-1600, NU-1602 ~ 1607
3 | ARALI 250 30 5| -0.5~-15| /INEAf3k -1 C| 1 |NU-1601
4| 205 17 5] 08~02|2% Fh 0.7 C| 1 |NU-1558
5| Bz 600 20 7] 08~-01|R2H Fh 0.8 S| 1 |NU-1551
0.8 ~-0.8 | /NEALZHK 0,-0.2 S| 2 |NU-1608 ~ 1609
6 | AR 4 800 12 7| 08~01|E% FH 0.8 C| 1 |NU-1555
0.8 ~-0.8 | /NEAI=FK -0.2 S| 1 |NU-1610
7| RS 500 50 |6~ 7 0~-15] /NEAIR 05~0| CNC| 4 |NU-1591~ 1592, NU-1611~ 1612
8| u 15 12 5/ 0.6~-04|1% FHh 0.3,0.6 C| 2 |NU-1554,NU1557
9 | F#hE 20 4 3 0 ~-15] /NEALR -0.4 C| 1 |NU-1613
10| & il 200 20 6| 15~-0.5|/ICAl=K 14,13,0.6,05| CN,S,C| 4 |NU-159%4 ~ 1597
11 | )5 265 4516 ~7] 11~-07|1R% FHHp 1 S| 1 |NU-1549
200 10 3| -0.5~-15] /NTEAIE -0.8 CN| 1 |NU-1598
12 | ARG 20 12 9| 08~03|KEE FHh 0.6 S| 1 |NU-1552
1.3~ 0 [ /NEAIZR 13 S| 1 |NU-1615
13|% # 50 |12~7 8| 05~-02|%E FHik 0.2 C| 1 |[NU-1556
14|E W 150 15/5~6 1~0| Y% FHh 0.7, 1.0 S| 2 |NU-1553, NU-1559
B | /3 IR 50 3|3~5| 08~-0.7|/ICAl3k 0.4 S| 1 |NU-1599
15 | Z& i 30 14 4 1.0 ~0.1| #hEy B 1 C| 2 |NU-1545~ 1546
16 | B ELIH 20 13[3~4| 14~-04|tT B 13 S| 1 |NU-1544
17 | ‘EEFIE 200 30|6~8| 1.8~-05|/ITAlok 1.0,0.8,0.7| S,C,CN| 7 |NU-1662 ~ 1668
18 | B2 100 14 4| 06~03| e B 0.5 S| 1 |NU-1547
19| 150 25(3 ~ 4 1~-0.5 | /NEALEHK 0.7,0.1 CNS| 2 |NU-1577 ~ 1578
20 | #5 B 150 30|5~6] 20~04]|HE B— 18,1 S| 2 |NU-1540 ~ 1541
21 | R 16 6(3~4| 07~-02|nu BE— 0.6 C| 1 |NU-1548
14 ~-0.6| /NEALZR | 1.1,1.0,09,-0.1 C,S| 6 |NU-1574 ~ 1576, NU-1694 ~ 96
22 | R R | 80 19 8 2.0 ~ 0| /NTEAIR 1.8,1.6,15,1.2 S,C| 4 |NU-1686~ 1689
23 | B 10 6 6| 21~15|M% B 15 S| 1 |NU-1542
20 15 3] 28~20|/NEAlR 2.8~20 S,C| 4 |NU-1690 ~ 1693
24 | ZE—F M | 5 3 2 0~-0.5] /NEALZR 0| CN,S| 2 |NU-1669 ~ 1670
25 | RIS | 100 20(3~5| 21~-09|/NTEAlHk 1.1,1.0,02,0.1| S,CN,C| 8 |NU-1736 - 37,40 - 41, 69*,75 ~ 77
26 | HFEAIEILE | 10 313~5 0~-0.5| /NTEALER 0| CN,C| 2 |NU-1738~ 1739
27 | B ILEL | 100 10 3] 09~-09|/hTEAlK| 04,03,-0.1.-03| S,CN| 4 |[NU-1742~ 1744, NU-1771*
1 AE OREM O SIZ R, Cldfb A > I, CNIZ AR E 2R T, *13U/hIG - #% (2006) 12k 5,

753 Kawana (1981 A3 (N-3709) , ‘B 7 )i (N-3708),
R (N-4265, N-4264 3 X TIN-4263) 7n 5 ERHLL 7230k
%, Kawana and Pirazzoli (1983) 737 [L52 B i (N-4262)
BLEEEE (N-4390) 70 5L 723t kHE, ZE R
REEDORIES “reservoir correction” 23f7i31 TR,

T I TING OB OLE AR,

[l —3l s 571N

Tt

REF, MEFOWTNAHERI L /= FRERE O 2 E [

frkbte CE¥MMEE 23 HEMOME) EFRUTHZ EREL
TZENH DOEMRZHIEL T “conventional age” ZHH L,
FDO¥lE % “CALIB program Rev.5.0” IZfCA L TRHAHIE
FREHRIE Lz, ZORERG S NEUEZ, /oo, JRE,
HEFDONT NI L 72l Bt OFRD + 2 0 LN DA

(7)
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HF2R E—FOv I OREMAAKRSIHRER & RS EER. /NIt (2005) B3ET/NE (2007) DT —
&6 YT —4 ZHtH L, Omoto (1998) 23SFFE L 7270017 J LT K O fIEEMRZFF L /=,

Table 2 Result of isotope analyses and figures for age corrections on beachrocks. Figures of age
corrections for Omoto (2005) and Omoto (2007) were calculated using a program developed by
Omoto (1998) .

g3 Aitn AR il BREy
FEfAREL | WHIEFEAC | RARE | #HIEEAC | AR | MIEEA | FERREL | WA
%60 £ %60 £ %0 i %60 i
Max 2.48 454 411 482 5.63 508 5.63 508
Min -4.63 334 -5.57 318 0.35 418 -5.57 318
Aver -0.24 408 1.32 434 1.95 445 0.83 426
Total 31 36 14 81

$FEIXR MHE, HTEAE, BRIEBINELFESICRETZE—F 0Oy 7 OERER. /T (2005) B K T/NE (2007) DT —
NG YT —4 2t L, CALIB 05 (Stuiver et al. 2005) 12 & O EHEITHZE L /=,

Table 3 Formative periods of beachrocks of Okinawa Island, Kouri Island, Yagachi Island and Hamahiga Island. Conventional ages
of Omoto (2005) and Omoto (2007) were calibrated by CALIB 05 (Stuiver et al. 2005) .

No Locality Formative period of beachrock (£10) Median Age
1| #% 3837-4059 3945
2 |+t 4770-4960 , 3664 - 3851, 2145 -2301, 225 - 468, modern 4843, 3757, 2217, 334, modern
3 | ARSI 3365-3719 3543
4 | ¥ modern
5 | Bz 3876-4115, 1242-1354, 145- 167 3999, 1297, 262
6 | ARG 2129-2290 , modern 2198 , modern
7 | EIREEEES | 3336-3502, 2293 - 2485, 506 - 602 3420, 2421, 2391, 553
8 |k 3456 - 3636, 2456 - 2666 3555, 2542
9 | EZHET 3491 - 3680 3593
10 | Ml 1223-1337, 1182-1309, 857 - 1027, 595 - 693 1278, 1253, 938, 643
11 | i 7660 - 7844 , 857-1027 7756 , 926
12 | IREARER IR 5107 -5542 , 3767 - 3985 5337, 3884
13 |5 4147 - 4374 4254
14 | EH 3371-3536, 2332 - 2543 3454 , 2455
B | 7 EEEREE | 2090 - 2279 2164
15 | L&Al modern modern
16 | WRIE 3603 - 3815 3703
17 | BRI 12;2:?222 , 1717-1876, 1616 - 1826, 1579 - 1751, 1472 - 1770, 1357 - 1509, 1998 . 1801, 1726, 1667, 1610, 1433, 1274
18 | HE5¢H 728-870 796
19 |l 2905-3148 , 1804 - 1964 3025, 1879
20 |#RE 780-918, 272-425 849 , 344
21 |EEH 4836 - 5037, 2498 - 2678, 1850 - 2013, 1350 - 1516, 1295 - 1438, 891 - 1026, 790 - 904 | 4958 , 2575, 1933, 1439, 1377, 949, 846
22 | IMEERTS | 5718-5879 , 4234 - 4403, 3040 - 3213, 2787 - 2970 5791, 4314, 3126, 2894
23 | &5 3973-4159 , 3348 - 3513, 953 - 1114, 810-942, 732-875 4078 , 3431, 1038, 880, 801
24 | I —FRi | 2714 - 2819, 1775-1905 2767 , 1837
25 | IFERIEHER | 2497 - 2692, 2733 - 2868, 2853 - 3069, 3011 - 3210, 3065 - 3263, 3302 - 3462 2808, 2811, 2580, 2957, 2980, 3112, 3165, 3381
26 | HFEHREALE | 1170- 1305, 1385- 1534 1243, 1466
27 | BEHEILER | 1322 - 1465, 1418 - 1588, 1627 - 1793, 2344 - 2555 1395, 1513, 1708, 2472

(8) 8 —



PRERES, PRI, RSB KOS S L 2 E - F 0y 7 BB ORI & R (67C)

ZHIFICAD T &R S Nz,

V. 8
1. E=FOv IOEKRER LIAMES & DXL

RSB 2E—F 0y 7 OaMmIdE 1 K5
SMIEE D ITHEMBRITRAEL THd, ZORERIE, J>
TIHEHLIE D FE7E & Bl 3 5% O EHE SR B L O
TU— 2 DEEET ORI, WOEEF ORI 8
52 H5MWECEA, BRI OREZZT R ES
5Nb, RBE—FO v VI, BRUFHIRZS < 4
DITHIIFIT T TH D, MOEFL TWz LTI
5, LhLSHARSNAE—FOy DL, FKIRIC
LHRBOEORERICE> TV, EEWEETED
IR T, BUTHR SR L THEL TWD
E—F0Ov 7 bHEET 5,

WS, TEAE BRMEB IR O 281
HMSERLZSIEOE—F Oy 7l Bl OBERITH
EDE, E—F0vr OB ZEXRDOLSITHRE L
oo IRBRI—MENSEWM LU ZEER ORI S E SN
FERIL, FIEE2 5HRIL T “modern” &72>7/-H D%
PrE, IXTEAESHEL 2. FREFLD “modern”
DOEMIL, BRREHITHE S N/ ilR O FHR R S RE U R
(B —271—R>) OFHEEDE2 0 INITAD, #at
B WG 3 O AR AT RE 7R 7= D R SR E T & T,
“modern” & £iL TIN5 WD ERME EDKIE 20 @
criteria) IZH EDNTW 5B,

WL DN DFEDY [modern] E7s->722 &3, E—F
O 7 QR HERRIRIL D S FIW L TR L T TE %
R TIERW, dATERZRDNL, 205 DFERD
Z<WFEETELNTH D, I <&EOEYERHHIRL
MBEEBRH LI EERBL TS, L Laas i
FETIE, Tno0ERzE0E—FOy VNI <HL
Bk E N2 X DA, 7= & AVTHERE RIS T h
D, HZ2VIEZATTOEFZBHEL THTH FEENERE
BCHDEOMBIRREIL, BEAER SN DT,

E—F 0Oy 7 ORI ER G IR RE A R L T
WM EIME, ROKD RIS EDEMFTL 7=,
HLHREIOERD L2 0 (FEF95.8%) DRI TH
BICHEEITIUL, E—F 0 v 7 2GR AT RE7RER
Bizh-o7= &L, EEUBRWERIIMILZE—F
O 7 DR &k L7z,

MRS, TEAE BERMEB IR O 281
RTE—FT O 7SI iR O BFERMIER DF
RIF, AR T EE2ROLDITR D, FIEBX
U2 HIZH EDTIE, E—FOv T OEEENRIT, &K

s [ ] DOAERNICALE 9 %% 7,800y Cal BP
NH o> EBHHWER (NI, 2007) Elso7z, 2L T [
HE B ] D%15,800y Cal BPA2% HICH WK &
725 7=, 5,800y Cal BP A% Tid, 5,300y Cal BP ~ 4,800y
Cal BPEHIZE—F 0w 7 DA H D, 4,300y Cal BP
DI Z<gEE T, FFEENICENOWTNADH
RTCE—T Oy IVDBRARERIRECH I EET T
INSHFHETES, ZOMR, WS HFEAE Bk
WEBIOMELFERSIIBI2E—-F0v 7 OB,
+10 THELBRWERIZH EDFIF4 TV — TR
E2M) ans,

753 Kawana and Pirazzoli (1985) 7% [ZEE] THIEL
U 7zitkl (N-2741) OFERZE, ZodtHo [#4E—F)
DREEFRMALZERL CHIELZEZ A, [HERR]
FOTIE [#E—F] mEfcE—Foy 7 NEmREIn
TWEERI D BIZENTHWRHICE—F Oy 70
SN TV Z EDHH S MRS 7,

KRITHHREE, TR BRMED X OLES TH
KeflicE—T 0y 7B I N CW ik EIE EDE
MIZDNWTHRFT S, ZOEDHEIXROT—%, h
FCICREI NS ICHET 27 —% (T, 2005)
B EDEE 3 M (B HEMR, HhiakHE S 2 E50)
BIERR LTz, ZONZ, 757 ETERITHERMENER
L84, WS, TS BERMEBINEREST
E—F Oy BRI NTNEER, 4% T2584THIE
EHEFICE=FOy 7 BRINTNWEZZ EERL TN
5, ZOXIRMRIZH EDFIE, WS, HTFEAE
BRMEBSINELZEEOE—F Oy 7 DR & [FR
DOEFMZE S DL WS NZE4IL, ROMBD ThH b,

(551 %8 : 7,800y Cal BP]

HHEICHET S E—F Oy I TREDHDIE, A
0T [#& M) TR TnWa2E—FOy 7 Th
0, ZDERAERILT7,756y Cal BP (NU-1598) T 5.
CORMICEYTIE—F Oy 73 E LS TR RS
=5, ZOFERPEE#EEGEOHT TH> EHHWENRT
& B ATHEME DS Y UNTE, 2005 5 /NTE, 2007)

[%52HA : ca.5,800y Cal BP]

5,791y Cal BP (NU-1686) EHIZE—F O v 7 N ERR S
Ni=EELTIE, JHERMKE D 5,600y Cal BP (NU-1036)
MH> EHITVWENRTH %,

(%5 3HA : 5,300y Cal BP ~ 4,800y Cal BP]

ZOHEIZE—F Oy I RERINEEE LTI, JHERH
e, REES t245 PERSONENZKYT S,

(%544 : 4,300y Cal BP ~ < &R E T]

ZOMMICE—F Oy VNS Nz BiE, K

_ (9)
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Figure 2. Radiocarbon ages of beachrocks of Okinawa Island, Kouri Island, Yagachi Island and Hamahiga Island. Data source:
Omoto (2005) and Omoto (2007). Conventional ages were calibrated by CALIB 05 (Stuiver et al. 2005) .

B, AKE, OHLE, EEE, tEdE HERERE
MHEFEEDTNTOELNEGEN, IHH6DELDNT
nmnT, ZoRMicE—Fov NI NTNWS,

2. RERGMIMKLEDSHZE—FOY ZDOE

FITE—F 0w 7 &S 2 KIS % B4 S 5 ikl
AW T LDHEHEEL THRINT 5 Z ENTENIE,
E—F0v 7 OEMRFEREZ AMSIZ X > CTIEMIZIRE T
ED LN, KZZORBIIIVT LDERZE, €D
LERMAKRLZBET DI K OHETES, ZOH
L, REE 7)) S LSRR IE D 8 B W K LR 2
V2 HEK LK CRERNAKR LRI D720 TH %, “C
FEARE B DM W S N T &E 2L RN b 0 BfiE
i, WFEFEICK DB D, 7z & Z21E Stuiver and Polach
(1977) T XAUL, WK D R O % E R AR T - 14
+2% CTdh 5, F7=O0lsson (1980) 1X#FE HbA 116
B2 E R CFfE) % -0.8%, AFLH793ED
LEFAMARL CEEE) Z2-17%EHELTNWDS, 5
IZ Geyh and Schleicher (1990) 13, #/K D &L >4 H
YD LERNAREEZ 0+ 2% S L TWw 5,

MRS, RS, BRRME S K ONEEE D S I

L 7z 2l Bt O RAAR L O V- ME13 0.58% TH 0, 1
TK D R HE A D ONIGET D %0+ 2% O HEFHN
(Geyh and Schleicher, 1990) 2779 %, L L 813t
B, 0£2% % Z A2 7Bt 381 (46.9%), 0+4% & &
ATAREIY 9l dd o 7. ORI, fbfa > TH61H,
HAbaEM19E, 2L TARWAEN4ETH D, Z Dk
B3, IS olEEMIEFETIC, BEE»SHHIN
FEHFAKPMBEKDOEEEZ T LB TREL I L
MR L TWBHEDICEbns,

BARAE ORI, WSRO [EmsEl, [HTF
Bl TSI, TRAERE ], [ERR] 130 oWiEEs T,
FHEIFICE—F Oy 7 OB FLICAETS 28I,
JEAKIZK Z/INVKBEIMEZEINBLL Tz, 72/l D
ME<IMEL TWDHE—FOy 7 bEHRBIRI N,
— 7 SEFLIF AN TR L L T B R Tl R 7k &7k
MEALTHO, BB TlRET 2\HEEMIIHITK
WD EEZIT TS EHREINS, DLERR7ZES
R TFASHEKRNE—F Oy 7 IZEENS LA, b
YO, MRIHEREY O 2 E AR IC B2 L,
E—FOv 7 OBEICbEEEZEXTE LRI ND,

U LIy S 2 FALR b & MCHER & DRRERT

(10) — 10 —
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MRS, TR, BRHMEB I ONERESED SEMLULE—F 0y 7 OFEREFDHEROE—F 0 v 7 BRAER Ok

Ho /T (2005) BETVNIE (2007) DT —F 5 43%T— % &l L, CALIB 05 (Stuiver ef al. 2005) (& D EFRICHE:

EL7,

Figure 3. Correlation of formative ages of beachrocks collected from Okinawa Island, Kouri Island, Yagachi Island, Hamahiga
Island and adjacent islands. Data source: Omoto (2005) and Omoto (2007) . Conventional ages were calibrated by CALIB

05 (Stuiver et al. 2005) .

FBAKNSIE, MEMICEESHEEZHRARS Z &0
TERV, EH5 MR ERMAL & =ZFEORE
DIEREEE & OBRZRL TV, [, [I+4],
[FRFLIR] BRO [EhREE] S IR 72BN,
TRTHMHEL LOREICH D, TN5OHTHIKIA
DREFRNARIIZE 1 SR EHE 4 RBITH D, 1ikktz
frEZO/BIFI+THSD, L CREMIAITI LA
WS HRML 2B 2RITIE, FOEEAERE 1SR
BRESE 2 RIRICAD, BAEAITZEIRBICIBEBAS
B, ERARAER, [HBEEE] 2S5 RIRU & 1R
BlaREH 1 RBICEPL TS, —Hbad > Tl
~A4DTRTORRBITALS il TW 5B,

I BAE RO [HHRE] TR HOT
WD AIRIGER, BUE CIEBI LA FICAE S 5, L
U BAER IR I E L TWETHD, E—F Oy
JOREEEE 1 RREIMS N OBERD D KD
EDNDY, TORRERZEBAICHT S I EMNT
720,

3. HRBBICHITIEHHIBKELE

MRS, TR, RSB X ONEREED S B
Liz=fEoE—F0y ZilktomE () SRR
(B & ORIRIFE6KIT/RTED Th D, HFHLZK
o OBl O @ E AR I FICTEET 2 2 EATHEA

Bins—7%, HEFZLLTFICHETO, Bbilbas >
IMNS RSB FET 2, K EE 2m L E2RT
BHI T N TS [HERE] WE»SHIRL =,
E7z ML), AR, [WRE], [#E] BRIk
HEEmEE] »oRRLZHBOEEIX, WD 1m
EZATWD, ifBOL <3 IO AT TS RS
NTCWa, ZOHMIE, I TCITRRL &L D ITEEAL
MOHEEM < SWETOE—-F Oy 7 ORED [7—
] EIFEN S REOHBETHEDLN T, FHIER
BodbsGmEaRLHEBRWNSTHD, FE—F
O 7 OFkiE, & B (NEERD OX 5 ThoiaEs
EWVDEHICH EDE, NEMDOZ T 7Tk 2Lk
Ozl EicbL Db, Lo THE/KERE 2T 25
., RKpoE—Fov i3, EEITIIE6 KO EE
L0H ImEEWIBEECTHEEL TN I EE2EEL
JANGR AN = OASSD A AN

E—FOv 7/ v FOEEERES L CKELSD)
EERT LG, HTHREEOKETIE/ v IFNE—F
Oy 7206 Ly, UL UHIERRENREZRT
Bl RER ) v TFNSED I EIIRNE#ETHD, £ TAH
mclieE—TFoy s &)y FoEERLKL, JyTFE
FIERICEEERTE—F Oy 7 NEMHISICEFEET S
B, /v FOBRBREEN SRR ERL, DDOZD
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Figure 4. Relationship between isotopic fractionations (6™*C) and calibrated radiocarbon ages of beachrock samples. Conventional
ages of Omoto (2005) and Omoto (2007) were calibrated by CALIB 05 (Stuiver et al. 2005) .
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Figure 5. Relationship between elevations and isotopic fractionations (6*3C) of beachrocks collected from Okinawa Island, Kouri
Island, Yagachi Island and Hamahiga Island. Data source: Omoto (2005) and Omoto (2007) .
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RN E —F 0w 7 ORERE T 2 AL
T, HAIZHZHERICH D - DOMET—F BLUOE—
FOv o OEREEHL CHEKEZHZ2ERL THZ,
4 (1993) M3 U 72 M (i No.43, p.131) icb &
DF, WSO [taM] Thidd/ v TFoEkEz
BHHTAE, FNE02.7m, 2mBEUP12m &7/ 5,
— e [BEEHE] hoRMLE—TOy »
OEERBLZ28mE2mTH O, 1.2mICi% % T ik
BHIZRW, /v F OEE EINBERARNT 5 E—F
0 7 ORI, 4,080y Cal BP ~ 3,430y Cal BP & 1,040y
Cal BP ~ 800y Cal BP Tdh 5, [FHkIZ L TR rEEl
D [EAM] TRSND /v FOEEIFH2m &£1.2m T
HY, TENVEFE] @/ v FOEEIZL8mE1LOmTH S,
INEMETZE—F Oy 71, [ELFESELS] TH
El18mMh s RS N/zE—F 0w 7 D3,130y Cal BPD
FERE, (L] OFEELImMASHERLEZE —FOoy
D79 1,280y Cal BPOEMRTH %,

FEO6XITLD E, #3,000y Cal BP X D WEML EFY
800y Cal BP ~ 1,300y Cal BP Z/rJikEtoHIc, ZDE
EN2mLl EIZH D, MoTF—rXDBEHLTNDH
DINFEIET . N 51d [HEHE], R, [RAEE],
[gRE], [HRE] PR RS R E0 SR
LiE—FOvy 7 Thod, HEEMMBO [HEKEH] T3,

B > T O Bk 4548 23 Kawana and Pirazzoli (1985)
12 & 5 TH 2,400y BP (CALIB program Rev.5.0 THiE4E
R7zkD 5 & g3 2,034y Cal BP &72%) O ligE b
AL EWMEINTVS, ZOWENS, Z15
DAL 2B K ZRL T b EHfiEINb, b
ULdHZOHEENEL WET UL, [BEHE] Ti34,100
~ 3,400y Cal BPIZ#ifff CEk I N/zE—F O v 7D,
ZTORITE Z o BB AT K> TLmIFES
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