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Uranium-series dates of fossil hermatypic corals in Ishigaki-jima Island, Okinawa Prefecture, and their

significance
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Abstract: This study provides new uranium-series dates
of the Ryukyu Group in Ishigaki-jima Island, South
Ryukyu Arc (SRA). Two fossil hermatypic coral samples
taken from coral limestone in the northern and southern
parts of the island were dated as 118.5*2.0 ka and
119.9 2.0 ka, respectively, which correlates to oxygen
isotope stage 5.5. This fact suggests that a reef complex
was formed during isotope stage 5.5 in Ishigaki-jima
Island, just like in Hateruma-jima and Yonaguni-jima
Islands, SRA. The dated coral in the northern part was
collected at an elevation of 1.3 m. It is, therefore,
inferred that the northern part of the island was tecton-
ically stable since isotope stage 5.5. On the other hand,
the dated corals in the southern part was collected at
an elevation of 15 m, which indicated that the southern
part of Ishigaki-jima has been uplifted at rate of about
0.10 m/ky since isotope stage 5.5. Our data clearly show
that the western part of SRA has been situated in the
tectonic setting of uprift for the last 125 Kky.

Key words: Ishigaki-jima Island, Ryukyu Group, coral, Ura-
nium-series date, Oxygen isotope stage, South Ryukyu Arc
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BRERFIBACIE, FITY > THEE SRR 5725
FEUUR ;nﬁk@ﬂi (MacNeil, 1960) DAL AT 5. FiEkE
TEDJEIFIE, 1990 FRLIRE, [FIJEREZ MR T 28RO >
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THEE AR D —D— D) —[al DK HEAEFN RIS L TR S
NZbDTH B EWDINH - 2GR 2558 U 2 8P
RopaEiz, TOEMRENEATEZ BEIAIE Iryu et al.,
1998). EESIT, INSOMRREZREAT, HELICHBIT
DI OY > D IREESEE DB T & s & N i
HEEFOLBEHSMIITHIE2Z2AMEL T, EHELO%
Bxl éﬂ‘ﬁﬁ“é BRERERE O 7 & MR ORRT &2 175> T &
7=, AT, EESO—HOEDRED—DELT, &
IE T #0Th/» U JEIT K DR D S D7si > 7o Bk
DOEHEFGITHT DEERERED S, W10 TES N zidEEY >
J{EAD #Th/U I DN THRET 2.

B B LR IRE DEIK

Eﬁ%m,%ﬁzmw~zm5,%ﬁ1mnwvmmmm
HPHIZ , AR ORISR 410 km, BEOEFK
280 km | 1%Té(mgn FHESOFERER AR (F
JINEN, 1982; & FI1FH, 2003) 1%, 2EICHIZVIAL 5T
%, KIBII—RICHEMEG AN S T2 270,  RERIEREY & &
RETHHAEM OB EN, T THTE (Foster, 1965) b
%0) DTH5. Ziﬁl?iﬁt@*ﬁﬁﬁ%%ﬂﬂfﬁ %, A %Iﬂi*ﬂ@ﬁi
J?:Fﬁi’éfitﬁiﬁ%@*‘K@i@ﬁllli’éfﬁf%6 (Fig. 1.

PUFIE, atalB B S 7= HEM A RS OPEIRIZEE L T
Y S, 2B, FEKEHOGEARHEIE, Embry and
Klovan (1971) &> TikE] E41/= Dunhum (1962) D%
FITHE o Tz
1. FEREEH*E

A OKEREIZ, I 7L—AZA K= (Coral
framestone) 725 NZERET LA A =2~y 7 2
— > (Detrital grainstone ~ packstone) M5720 (Figs.
1,2), BB NLIVEEMEHAEETHET S (Fig. 2; Loc.
4), AHUIFIZIE, FEER 2 m OEHESFEL, AR
DoMiS % (Fig. 2; Loc. 1 ~4), > dT7L—AA =2
DG HEY > b A #EER, SHIRD Acropora spp., A.
monticulosa, A. palifera ZEEKEL, FEIRD Gonias-
trea Vet@'formis Porites spp.ZfE>THO, fkifps Ok
HEO~b6m) ICEETS A hyacinthus FEEIZRHE DT 5
n5 (Nakamorl 1986). RIS 537 2 Th/»U S GHIERR
M(Mﬁw)m,“mlsm BT YdTL— LA R
— > HZEEN D EIRD Porites sp. TH S (Fig. 2; Loc. 1).
2. F)lhigk

BNHIERIZIE, Cycloclypeus-Operculina 7 H— K X K
—> (Cycloclypeus-Operculina floatstone) <247 KiEER
70—k Z k=2 (Rhodolith floatstone) &, ZNZEEH
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Fig. 1. Maps showing locations the study area and locations of
columnar sections in Figs. 2 and 3. 1:25,000 scale topographic maps
“Ibaruma” (A) and “Ishigaki” (B) published by the Geographical
Survey Institute of Japan.

AEETESY>I7 L —LX =2 (Coral framestone)
NofT % (Fig. 3; Loc. 5~ 7). A TH SNz
20Th/2 U AFEfGREREE (SY04) 1F, REEA Bty T
L — LA b—=2HiTEENS Porites sp.DE.KEHARAD—EK
NTHY, ZOEEZ15m THS (Fig. 3;Loc. 6). ¥
T L —ALA M—=IZEHEENSEREY > LA RHEIR, B
0.5~ 1.0 m IZET D HERIRD Porites spp.ZFkEL,
KRD Acropora spp.s Montipora digitata Z{E>TH
0, WEEE OKE 0 ~5 m) I[ZERT S M. digitata FEEE
IZHIR D 5815 (Nakamori, 1986).

2007—1
Elevation
1 2 3 4
2 71— B B B e e B S
(M) | e Py N ‘
pos09| «m| i [
T e T — =
e =
a 2l 1 S B2
0 o et ==
Coral framestone ™ Coral

Detrital grainstone ? Gravel

and packstone % Sample horizon
Metamorphic rock ~ Unconformity
(Tomuru Fm.)

Fig. 2. Columnar sections of the Ryukyu Group in Ibaruma area,
northern part of Ishigaki-jima Island. Sample horizon of the dated
coral (AO509) at Loc. 1 is indicated by an asterisk.
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Fig. 3. Columnar sections of the Ryukyu Group in Arakawa area,
southern part of Ishigaki-jima Island. Sample horizon of the dated
coral (SY04) at Loc. 6 is indicated by an asterisk.

EHEY Y TAEDD S U RIER

a AR RV #0Th/#U FARGHE O FREIEAA (1988)
12, B BEHEALERIS R IZ (1991) DAHEICEN
ZTIED 72, RIS EME X EoHTic & 0 HlEHEENTIE,
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Table 1. Radiochemical data and a spectorometric **Th/**U dates of the corals from Ishigaki-jima Island.

Elevation U =Th sy | mrh/anl =They | FUPU) Date
Sample | "y | coral (ppm) (dpmig) (activity ratio) ' (ka)
AO509 1.3 Porites 286240018 1.602+0.011 1.113+0.007 >450 06746100063 1.158+0.009 118.5+20
SY04 15  Porites 2.776+0.019 1561£0.010 1.110£0.007 >320 0.6790+0.0064 1.155+£0.010 119.9+20

Table 2. Present elevation and depositional depth of the dated corals at oxygen isotope stage 5.5, and the rates of uprift in Ishigaki-jima Islands.

: Elevation Depositional depth Age Eustasy Rate
ation and Samples
Lo Ples ™" m) (k&)  (m) (miky)
Northemn part
AO510 1.3 118 3 —0.01~ 0.03
Southern part
SY04 15 118 3 0.1~0.14

RN ENZT T LA - FiRATR E DR AR In
FELRRWZ E&ER L. T BN T LADRFRAK
&, ®Th?Th b, **ThU BRI UAU ez, iElo
PREVE S & 3612, Table 1127R9.

2 DODEIN S ENEFN 1185 £ 2.0 ka (AO509) &
119.9 + 2.0 ka (SY04) &S 20Th/2U ERENE SN
(Table 1). ZN5OfEIE, WINHKMIFN (1995) Ik
SIS E A= L T\ 5,

z 2

1. KIEBOHEER

GRS OREREROHRFRIL, TR IHTENSEHRL
729> da® ESR RS iCAREF > ki
Emiliania huxleyd) XU, BRFENAKZT—T 7 LD
R TH D EINTE (Kobaetal, 1985). X7z, i
BRI T DM APCEMN SIS, EEED (1999) DX
HeTE 1~ 3 (0.41 ~0.16 Ma) ZRI{IRET > /{bahv
HINTWD @A, ILE - #AH,2001,2002). 2 s OFF
7503, AOBHSICEEEFAARZ T— 2 5e I b S 15 HEFEY)
AT DR D 5D EERLTNSED, INETEN
I S NS ERE 2R I HER) OS2 > 72,

Alal, A EALER & BRI Y o RIEfE h O Y > T
LAXDESNZ 1185 +2.0ka, 119.9 +2.0ka EWHHK
SAEMRMENE, R Martinson et al. (1987) O¥FLEHEE [
PR ZF— 5.5 (BAIR, MIS 5.5) IZHEFEL 72 2 L 27RT.
ZOMRED, EHEOHEREHO—, FEERLD 58
[ B0k I I 049 % MIS 5.5 [ZHERE L /= HEMEHERS )
CRAT < KH, 1992) EFHRNICHFEL =5 D TH B SfbamS
N5, GE, BEEE SRR D RERENE SN &
13, BRERERE AR T 2 B A HD 0 EAREES DIFEDN S
MHEEDOFERERNNS DMDIZy NIFTHN2ET 5
S (LU - #AF, 2001) OFi7ZRBHENERS2HDEEZS
N5,

2. KEEBDSHAMON D EEES

AFETIE, EHEKERN S L S N R O i 2 B &2,
B EHH OERGEBIC T DR I NE TRINTHY
(#1213, Konishi et al., 1974; KA - KH, 1992), (HHEES
/\HILHEE, TTRAHEIZT Y 2 i G s D5
M/ FEENS, EFEHRINOER) NS FE00
L TEZentEiianTns (14, 1990).

Stirling et al. (1998) 1%, FEA—ZA NI U VIZHHT 2
> MR I HEDWT, MIS 5.5 4G O E I3 F{E DR
3 mETHHEIEBEL T EMT L Mo AHEE
U727k, WhEEE O 8 E T E A EZIT THRNWEE
KEER DT — % 2 FIRa SNz DTH D, HURFON R
H/siKm 2R L Cns, Slal, AHEEIEET MIS 5.5 12t
SN2 ERAEDE S N7zEHEY > J(b A EH L 7z A3
B 1.3 m ThD. KEEOEHY > IaHEN SHEE S
NDEKFEZO0~5m THDHDT, KIEEHERERFOHEK I
HEDER 1.3 ~6.3 mIZHo/=Z &I, T EnS
AL, MIS 5.5 DR, dafEEcBE L Tid, ZEL
TWeEEA NS, —F, AHEBEETIEMIS 5.5 FH4O
FERMENE S NFoE Y > AR 156 m O THREL
IN=ZEMNS, MIS 5.5 LI, SHERMEEET NS>
EDVRIEEND. ZAUL, W 1990) AR L seHiit
SEIEICNT TOEREA KL DT 2580 s EBES)
73, MIS 5.5 DL DI E TWEZ E&2RET 5.

F T, GHEEBALE & RO RIEEHERERITI 2 o 72 80E
HEOEEEE (V) 1ZDWT, HKEDME (D), IR
I KHEDNIE (S), FGBEL R (T), BIEDHfEE
M ZHiZ, V=H—-(S—D)} /T OB ERkD7Z. &
ZT, TAYVRY I —EEBICANDBENSH DA, Bkl
WZBFDTAVAY =L TIE, EOREOFELZ KT
L= 5755 TWRWD T, AHE TIEESHN SRt
U7z 758, ROOSNDHEL, KULHE O > THERERI N
WL 7=, BIERM T 58EIETHET, B - )N
—ETHOTERELEDBDTH S, £z 118 ~ 125 ka K
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O FAMEKAE S 1, Stirling et al. 1998) & DHEE 3 m
sl

TORER, KiEEHEMDEE, AEEIHTIE—0.01 ~
0.03 m/ky, AHEEMEETIZ 0.10 ~ 0.14 m/ky &S HREEA
HEHS5NS (Table 2). FEHERINCIE, HHREE R
B5TH MIS 5.5 IR S N HEMEHERI A/ L THB D (K
A - KM, 1992), TNSHITHED < MIS 5.5 LI DRk EE
&, GIBESET0.18 m/ky, JHEHE T 0.30 m/ky TH 5
(Omura, 1984; KFHED, 1994). LA kS, MIS 5.5 LI,
AHESLAE ORI IR ER O Th > 7= EE A 5N
5.
B AMIEOBRTICRUT, RACRERFEGHAIIR
B RO TR, Y S J(ba 08k
TEIREEIZL TWiz/2< &3k, IgEIcBIL Ta TR
N HBE R W W, BN ST I E AR &
T —OFFEAIK, &TBEZRICE, FREICBNT
AR Z 2 Wi W e, SIRFERKFFEN YT D
PEr AREFE—HEMITIE, EHEY > Lm0 5 2 RFHENRRIE
ITHELUT, BAREEZIN S TWEFEWE, £, mEg
FTHDEIREERBNINFREEE, ALK PR ARG
X%, BRERKYFBE LN HE BRI, £ < O/
MIAY hEWEEWE, DLEOH IR E#H N L E
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