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Pliocene - Pleistocene planktonic foraminiferal biostratigraphy in the Miyagijima and adjacent
islands, off Katsuren Peninsula, east of Okinawa-jima, Japan.

Satoshi Hanagata

Tegatasumiyoshicho 3-1-106, Akita, Akita 010-8570, Japan

Abstract

Planktonic foraminiferal (> 75 um) biostratigraphy in the eastern islands off the Katsuren
Peninsula, Okinawa-jima was described based on 45 samples collected from the surface sections.

This region provides excellent distributed exposures of the Shimajiri Group and the
overlying Chinen Formation in the study area, which provides materials suitable for a
comparative paleoenvironmental study of megafossils and microfossils. This study aims to
collect basic information on geology and geologic ages for future study.

The occurrences of index planktonic foraminifera, including Globoquadrina altispira,
Truncorotalia tosaensis, and Truncorotalia truncatulinoides, indicate that the strata in this
study region ranges from PL3 of N19 (Pliocene) to N22 (upper Pliocene to Pleistocene);
further, it is indicated that these are correlative with the Yonabaru, Shinzato and Chinen
Formations, in ascending order, as defined in southern Okinawa-jima.

In the study region, the stratigraphic boundary of the Yonabaru and Shinzato Formations
could not be ascertained due to the lack of marker-pumice-bearing tuff bed observed in the
type section, and also due to the difficulties faced in distinguishing between the two
formations, both of which show similar lithofacies. Therefore, the Yonabaru and Shinzato
Formations are treated as one indistinguishable unit. The boundary between thé¢ Yonabaru-
Shinzato” and the Chinen Formation shows clino-unconformable contact in southern
Henzajima. A similar truncation is observed at the base of a significant channel structure in
the Yonabaru Formation of southern Miyagijima. This implies that the base of the Chinen
Formation indicates a similar sedimentary process that is induced by channel formation.
Further, facies change between the Chinen and underlying formation solely implies
environmental change of the hinterland such as the formation of a coral reef. Consequently,
the Chinen Formation, whose stratigraphic position has been controversial, is considered to
display a higher affinity with the Shimajiri Group than with the Ryukyu Group.

Planktonic foraminiferal assemblages generally exhibit a subtropical paleocenvironment,
which is similar to that on the offshore of the present Ryukyu-Arc region. However,
assemblages it PL5-6" include abundant Turborotalita quinqueloba, Turborotalita humilis,
and Globigerinita glutinata as compared with those in PL3-4. This stratigraphic change in
assemblages suggests the increasing effect of colder water mass, upwelling or coastal water in
late Pliocene on the basis of modern planktonic foraminiferal distributions.

Key words: Chinen Formation, Okinawa, Paleoceanography, Planktonic Foraminifera, Pleistocene,
Pliocene, Shimajiri Group, Shinzato Formation, Yonabaru Formation
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Fig. 1. Index and sampling locality maps.
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Fig. 2. Summary of stratigraphic divisions in the previous studies.
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Bolliella calida (Parker) (Pl. 4, fig. 6)
O Globigerina calida Parker, 1962.
Candeina nitida d’Orbigny (Pl. 4, fig. 4)
Clavatorella sp. 1 (PI. 3, fig. 9)
Globigerina bulloides d’Orbigny, 1826 (PI. PI. 5, fig. 1).
Globigerina falconensis Blow, 1959 (PI. 5, fig. 2).
Globigerina foliata Bolli, 1957 (PI. 5, fig. 3).
Globigerina cf. G. uvula (Ehrenberg)
Compared with Pylodexia uvula Ehrenberg, 1861.
Globigerinella siphonifera (d’Orbigny) (Pl. 4, fig. 7)
O Globigerina siphonifera d’Orbigny, 1839.
Globigerinita glutinata (Egger) (PI. PI. 4, fig. 3)
O Globigerina glutinata Egger, 1893.
Globigerinoides conglobatus (Brady) (Pl. 5, fig. 4)
0 Globigerina conglobata Brady, 1879.
Globigerinoidesella fistulosa (Schubert) (PI. 6, fig. 3)
O Globigerina fistulosa Schubert, 1910.

Globigerinoides obliquus Bolli, 1957 (PI. 5, fig. 5).
Globigerinoides pyramidalis (van den Broeck) (PI. 5, fig. 6)
0 Globigerina bulloides d'Orbigny var. rubra d’Orbigny subvar.
pyramidalis van den Broeck, 1876.
Globigerinoides ruber (d'Orbigny) (PI. 5, fig. 7)
0 Globigerina rubra d’Orbigny, 1839.
Globigerinoides sacculifer (Brady) (PI. 5, fig. 8)
0 Globigerina sacculifera Brady, 1877.
Globigerinoides trilobus (Reuss) (PI. 6, fig. 1)
[ Globigerina triloba Reuss, 1850.
Globoquadrina altispira (Cushman and Jarvis) (PI. 4, fig. 5)
[ Globigerina altispira Cushman and Jarvis, 1936.
Globorotalia menardii (Parker, Jones and Brady) (Pl. 2, fig. 1)
0 Rotalia menardii Parker, Jones and Brady, 1865.
Globorotalia tumida (Brady) (PI. 2, fig. 2)
O Pulvinulina menardii (d'Orbigny) var. tumida Brady, 1877.
Globorotalia scitula (Brady) (PI. 2, fig. 3)
O Pulvinulina scitula Brady, 1882.
Globoturborotalita decoraperta (Takayanagi and Saito)
(PL. 6, fig. 4)
0 Globigerina decoraperta Takayanagi and Saito, 1962.
Globoturborotalita rubescens (Hofker) (PI. 6, fig. 5)
[ Globigerina rubescens Hofker, 1956.
Neogloboquadrina acostaensis (Blow) (Pl. 2, fig. 4)
O Globorotalia acostaensis Blow, 1959.
Neogloboquadrina humerosa humerosa (Takayanagi and Saito)
(PI. 2, fig. 5)
0 Globorotalia humerosa Takayanagi and Saito, 1962.
Neogloboquadrina humerosa prachumerosa (Natori) (Pl. 2, fig. 6)
0 Globorotalia humerosa praehumerosa Natori, 1976.
Neogloboquadrina incompta (Cifelli) (PI. 2, figs. 7, 8)
0 Globigerina incompta Cifelli, 1961.
Neogloboquadrina pachyderma (Ehrenberg)
O Aristerospira pachyderma Ehrenberg, 1861.
Orbulina universa d'Orbigny, 1839 (PI. 6, fig. 7).
Orbulina suturalis Bronnimann, 1951 (PI. 6, fig. 6).
Pulleniatina obliquiloculata (Parker and Jones) (Pl. 4, fig. 1)
O Pullenia sphaeroides (d'Orbigny) var. obliquiloculata Parker and
Jones, 1865.
Pulleniatina okinawaensis Natori, 1976 (PI. 4, fig. 2).
Sphaeroidinella dehiscens (Parker and Jones) (PI. 6, fig, 6)
0 Sphaeroidina bulloides d’Orbigny var. dehiscens Parker and
Jones, 1865.
Truncorotalia bononiensis (Pondi) (PI. 3, fig. 1)
[ Globorotalia bononiensis Pondi, 1962.
Truncorotalia crassaformis (Galloway and Wissler) (PI. 3, fig. 2)
[ Globigerina crassaformis Galloway and Wissler, 1927.
Truncorotalia tosaensis (Takayanagi and Saito) (PI. 3, fig. 3)
0 Globorotalia tosaensis Takayanagi and Saito, 1962.
Truncorotalia truncatulioides (d’Orbigny) (PI. 3, fig. 4)
[ Rotalina truncatulinoides d’Orbigny, 1839.
Truncorotalia viola (Blow) (PI. 3, fig. 5)
[ Globorotalia (Globorotalia) crassula viola Blow, 1969.
Turborotalita humilis (Brady) (PI. 3, fig, 6)
O Truncatulina humilis Brady, 1884.
Turborotalita quinqueloba (Natland) (PI. 3, fig. 7)
0 Globigerina quinqueloba Natland, 1938.
Turborotalita cf. T. pseudopumillio (Bronnimann and Resig)
(PL. 3, fig. 8)
Compared with Globorotalia (Turborotalia) pseudopumilio
Brénnimann and Resig, 1971.
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Plate 1

Channel structure observed in the southern part of Miyagijima (A) and the boundary of the Yonabaru-Shinzato and Chinen Formations in
southern Henzajima (B).

Arrows in photograph A indicate the base of the channel structure. Arrow in photograph B indicates the base of Chinen Formation, which
clearly shows angular unconformity. Height of the outcrop in photograph A is approximately 25 m. Length of the pickstick in the center of
photograph B is approximately 1 m.
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Plate 2

Planktonic foraminifera from the Shimajiri Group.
For all figures, a: umbilical view; b: peripheral view; c: dorsal view; except 8b: dorsal view.
Scale bars = 0.1 mm.

. Globorotalia menardii (Parker, Jones and Brady). Sample M11.

. Globorotalia tumida (Brady). Sample TO7NS.

. Globorotalia scitula (Brady). Sample TO7NS.

. Neogloboquadrina acostaensis (Blow). Sample TO7NS.

. Neogloboquadrina humerosa humerosa (Takayanagi and Saito). Sample T02b.
. Neogloboquadrina humerosa prachumerosa (Natori). Sample MO05.

7, 8. Neogloboquadrina incompta (Cifelli). Samples of fig. 7, TO7NS, fig. 8, T01-1.
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Plate 3

Planktonic foraminifera from the Shimajiri Group and Chinen Formation.
For all figures, a: umbilical view; b: peripheral view; c: dorsal view.
Scale bars = 0.1 mm.

. Truncorotalia bononiensis (Pondi). Sample T06.

. Truncorotalia crassaformis (Galloway and Wissler). Sample TO7NS.

. Truncorotalia tosaensis (Takayanagi and Saito). Sample M13.

. Truncorotalia truncatulioides (d'Orbigny). Sample H01C-2.

. Truncorotalia viola (Blow). Sample T11Yfm.

. Turborotalita quinqueloba (Natland). Sample MO06.

. Turborotalita humilis (Brady). Sample M06.

. Turborotalita cf. T. pseudopumillio (Bronnimann and Resig). Sample KO1Tf.
. Clavatorella sp. 1. Sample M12.
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Plate 4
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Planktonic foraminifera from the Shimajiri Group.
For all figures, a: umbilical view; b: peripheral view; c: dorsal view; except 7a: apertural view, 7c: side view.
Scale bars = 0.1 mm.

. Pulleniatina obliquiloculata (Parker and Jones). Sample TO7NS.
. Pulleniatina okinawaensis Natori. Sample TO7NS.

. Globigerinita glutinata (Egger). Sample TO7NS.

. Candeina nitida d’'Orbigny. Sample MO08.

. Globoquadrina altispira (Cushman and Jarvis). Sample TO7NS.
. Bolliella calida (Parker). Sample 102m.

. Globigerinella siphonifera (d’Orbigny). Sample T20b.
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Plate 5

Planktonic foraminifera from the Shimajiri Group.
For all figures, a: umbilical view; b: peripheral view; c: dorsal view.
Scale bars = 0.1 mm.

Globigerina bulloides d’Orbigny. Sample M04.

. Globigerina falconensis Blow. Sample M04.

. Globigerina foliata Bolli. Sample T01-3.

. Globigerinoides conglobatus (Brady). Sample T01-6.

. Globigerinoides obliquus Bolli. Sample T07a.

. Globigerinoides pyramidalis (van den Broeck). Sample T04.

. Globigerinoides ruber (d'Orbigny). Sample M04.

. Globigerinoides sacculifer (Brady). Specimen with sac.” Sample T02b.
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Plate 6

Planktonic foraminifera from the Shimajiri Group.
For all figures, a: umbilical view; b: peripheral view; c: dorsal view; except 7a: side view, 7b: dorsal view, 8: direction unknown.
Scale bars = 0.1 mm.

Globigerinoides sacculifer (Brady). Sepcimen without sac.” SampleT01-2.
. Globigerinoides trilobus (Reuss). Sample TO7NS.

. Globigerinoidesella fistulosa (Schubert). Sample TO06.

. Globoturborotalita decoraperta (Takayanagi and Saito). Sample M04.

. Globoturborotalita rubescens (Hofker). Sample T22-4.

. Sphaeroidinella dehiscens (Parker and Jones). Sample TO7NS.

. Orbulina suturalis Brénnimann. Sample TO7NS.

. Orbulina universa d’Orbigny. Sample TO7NS.
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