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Strontium isotope ages of the Shimajiri Group in Miyako-jima, Okinawa Prefecture, Japan
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Abstract

Strontium isotope ratios (¥Sr/*Sr) were measured for 10 calcareous foraminiferal samples from the

Ookamishima Formation, the lowest part of the Shimajiri Group, as obtained from the Miyako R-1

exploratory well in Miyako-jima, Okinawa Prefecture, Japan. The samples were obtained from cuttings

for head-space gas analysis at depths from 1400 to 1700 m below ground level.

The calculated Sr isotope ages range from 8.8 to 5.4 Ma (late Miocene). Taking into account any

alteration of the samples, errors in the calculated ages, the correlation between Sr isotope ages and

depth, and the probable occurrence of unconformity at ~1640 m depth in the well, Sr isotope ages of the

samples from depths of 1400 m and 1700 m are estimated to be ca. 6 Ma and ca. 7 Ma, respectively.

The depositional age of the Ookamishima Formation is probably late Miocene to Pliocene, as inferred

from microfossils in the overlying Gusukube Formation, and the thickness and Sr isotope ages of the

Ookamishima Formation.
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Fig. 1. Index map showing the distribution of the Shimajiri Group, Okinawa Prefecture.

Planktic Calcareous

Stratigraph
Geologic foraminiferal Nannofossil . graphy
g zone zone Yazaki & Oyama Nakamori
Age O @ @) (1979, 1980) (1982)
0 B ® b CNI15
g — cNiafa |
L g N2 [Pt Ryukyu Group
E a CN13 b Datum
B E PL6 T 2 @ _______ b
‘H @ Henna F O | Minebaru F

L N21 | PLS CN12 !

= L4 a Gusukube F | ‘5 | Yenahama F

b4 N20 PL3 5 @ usukube g Oonokoshi F
B 2 PL2 CN11 a1 o

® = | ol e |0Ookamishima F cﬁ Ooura F
ST |2 N19 | PLI @ F------ Sy PR E——
L 20 L N18 ] @)
£ [

Q —
B E N17 CN9 b @ LO Discoaster brouweri G: Group A

3 a @ LO D. pentaradiatus F: Formation
- g a LO D. surculus

LO D. tamalis
B CNS @ LO Reticulofenestra pseudoumbilicus
(Ma) N16 @ FO Ceratolithus rugosus
CN7 LO D. quinqueramus
10 - @ FO Amaurolothus spp.

(1): Blow (1969) (2): Berggren ef al. (1995) (3): Okada & Bukry (1980)
B2l EHEICBT L BUEROREITIX G, FEEALIEAT B X WRIKE T~ LA & R

Fig. 2. Stratigraphic division, planktic foraminiferal zones and calcareous nannoplankton zones and datums of the Shimajiri

Group, Miyako-jima.



77

o

{\ Ikema-jima

.
S

N 24° 50' 00"

Shimoji-jima

CR-8

Kuruma-jima

N2 q0'00n  E125° 10'00"

L . Ookami-jima
A )

Sample
A Outcrop
O Core

Planktonic
foraminiferal
zone

M N22
PL5/6
= 4

g PL3 -
up PL2
low PL2
up PL1

=

]

1)

3

E:

1)
BEED

low PL1?
After Ujiie(1994)

N 24° 43' 50"
E 125° 26' 00"
0 3km

E 125° 20' 00" =
1

%3 DL RED FEEE A FLU LA 704 & 3Rk & OVENE R-1 ofzif (Ujiie (1994) 12NEE)
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R-1 exploratory well. Modified from Ujiie (1994).
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Table 1. List of samples analyzed for Sr isotope ratios, showing the location and depth of samples, and the calcareous

foraminiferal species identified.

Well Depth B/P Preservation Species Number
Name (m)

Miyako R-1

1,400 1) B P,D Pseudorotalia gaimardii 34

Asterorotalia trispinosa 1

Ammonia sp. 2

Miliolinidae miscellaneous 6

2) P P Globigerinoides Spp. 3

Globorotalia sp. 2

Sphaeroidinellopsis? sp. 1

Planktic genus & species indet. 1

1,450 B+P P Ammonia Spp. 3

Quinqueloculina cf. carinata 1

Planktic genus & species indet. 1

1,467.1 B P Calcareous genus & species indet. 2

1,500 B P Pseudorotalia gaimardit 4

Rectobolivina bifrons striatula 2

Miliolinidae genus & species indet. 1

Calcareous miscellaneous 2

1,650 B P,D Pseudorotalia gaimardii 6

Rectobolivina bifrons striatula 1

Cibicides Sp. 1

Ammonia Spp. 3

1,700 (1) B P,D Pseudorotalia gaimardii 58

Lagenonodosaria scalaris 1

Cibicidoides Spp. 9

Ammonia Spp. 5

2) B P,D Pseudorotalia gaimardii 37

Cibicidoides Spp. 21

Ammonia Spp. 10

Calcareous miscellaneous 10

3) P D Sphaeroidinella sp. indet. 2

Globigerinoides spp. 2

Globigerina Spp. 4

Planktic miscellaneous 7

(4) P D Globorotalia Spp. 3

Globigerinoides Spp. 2

Globigerina spp. 7

Pulleniatina sp. 1

CR-6 75.7 B P Asterorotalia trispinosa 22

Plectofrondicularia? totomiensis 12

Pseudorotalia sp. 9

CR-8 64.0 B P Cibicidoides wuellerstorfi 15

Uvigerina peregrina 14

Cibicides pseudoungerianus 11

64.0 P P Globigerina bulloides 33

Neogloboquadrina spp. 18

Globigerinoides Spp. 13

Outcrop 1 B P Cibicides praecinctus 29

Pseudorotalia sp. 7

Lenticulina Spp. 5

Outcrop 2 B p Asterorotalia trisinosa 21

Plectofrondicularia? totomiensis 12

Pseudorotalia sp. 8

Outcrop 3 B P,D Pseudorotalia sp. 17

Asterorotalia trisinosa 13

Lenticulina sp. 1

B: Benthic P: partly broken, D: dark color

P: Planktic
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Table 2 Sr isotope ratios and Sr isotope age data.

Well Depth P/B  Number 85, /%s* 20 Sr isotope age (Ma)
Name (m) (x107%) Age (=) (+)
Miyako R-1
1,400 (1) B 43 0.708985 9 6.1 0.2 0.3
(2) P 7 0.709012 20 5.7 0.6 04
1,450 B+P 5 0.708990 17 6.1 0.3 04
1,467.1 B 2 0.708926 31 8.5 1.7 14
1,500 B 9 0.709024 11 54 04 04
1,650 B 11 0.708950 12 7.2 0.6 1.1
1,700 (1) B 73 0.708932 12 8.1 09 1.0
(2) B 78 0.708922 13 8.8 1.2 0.8
3) P 15 0.708998 14 59 0.3 0.3
4) P 13 0.708956 19 7.0 0.7 14
CR-6 75.5 B 50 0.709053 14 40 1.5 1.0
CR-8 64.0 B 40 0.708996 11 6.0 0.3 0.2
64.0 P 64 0.709052 12 41 1.5 0.8
Outcrop 1 B 41 0.709019 10 55 04 0.3
Outcrop 2 B 41 0.709053 11 40 14 09
Outcrop 3 B 31 0.709059 12 3.3 09 14
B: Benthic * NIST SRM 987=0.710248
P: Planktic

1989). KSOHE (MK 1) @ Sr 413 5.5 Ma TH Y (5
2%), TNEHFMMTH 5.

TREE 1,700 m OFED S 3R EEAFLEILA & A% 0 il
LTBY (818, KoTw2b0EFMICHH L2,
Globorotalia margaritae 3idd Hir7z. Z OFfild3E 1 (2007)
2 X AUE PL2 ~ PL1 BEBICRE M 2SIRAE S L5 A%, Wade et
al. (2011) TIZ PL2 ~M14 $TL Y VHPLITHY, T4
X1 1% 6.08 ~ 3.85 Ma T & % (Anthonissen and Ogg,
2012).

VLR ~R72 X912, Wl oL aaa, Kk ok
R Sr AR SHRAEWICHETT 5 &, KHEE o EFERIX
BE Rt~ L e S h b,

RBERSE (B R (1) Tk, %R 520 ~ 2,880
m BICEHERESHER SN TE Y, RE 2,530 m ORELET
o ThibEETHBICMOIhTwE (M4 - Kk,
1985). TFHRlEIZm~Mp C—HEoM s L L, e
RN NEPSRY, KAFILRILA X Pseudorotalia J&X
Quinqueloculina JBEOFRBUMIZ L > THO LN TS,
BHPS ZOTEHBEIRMBE I SN, [HhET] %
W5 A6V — F AT A O M EERLERIT IR (F94% - R (1985)
DI 4) TR THEO ERPAEEICL > THRH I TS

ZEDBEICEARIG . F 2, PREE 2,840 m (ZIX BT
it % 7R3 Discoaster cf. quinqueramus 25 LTEY) (H
0 1993), KMESEIC LIt E TS L ARL
TW5.

Q2]

B R-1 THERE S 7240 2,000 m DBFBEED ) ©, 4B
PEICHMBBALA DR LT W WM BRIZoWT, 3%
J¥ 1,400m ~ 1,700 m ® HSG ikl 7 3 B 7z ALk
A%xHCT 10 BB Sr R AL ZWE L, Sr Rz ko7,

SrAERIE 8.8 ~ 5.4 Ma &L TV 325, wWihd ki
PHEARLC0d. EOLERERBREZEREL, B
THML L 72 Sr 48R & IREE DO BIRRLIREE 1,640 m AT 12 3E &
ENDEABEZEETSHE, SrAaEMRITHEE 1,400 m TH 6
Ma, ¥ 1,700 m TR 7Ma &R SN 5.

AL oI RE OMALA R, KA EREORBER Sr AL
SEAINHNT 2 &, KA AR AU B ) o T~ ey
ez ons.

HBH IR 1,700 m DUE T O BFEICROONL 2 L9 b,
INOHEREE LT SrEfMALEZIETL2Z L BIRETH
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