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(Communicated by Ikuwo OBATA)

Abstract As revealed in the previous article (Part 1), the Upper Miocene to lower-
most Pleistocene sequence developed in the southern area of Okinawa-jima, Ryukyu
Islands, was successfully divided into nine calcareous nannofossil zones and nine
planktonic foraminiferal ones based upon the same rock materials. In this paper,
the stratigraphic occurrences of planktonic foraminifera are shown in detail using an
occurrence chart of 90 taxa, a range chart of the selected 49 taxa, and the illustration
of scanning electron micrographs of almost all taxa. Some of the results statistically
confirm the validity of some inter-regional datum planes, while the others offer us
a few locally valid datum planes. New stratigraphic and taxonomic informations on
certain taxa are noticed.

Preface

The Shimajiri Group well developed in the southern Okinawa-jima region was
divided into nine planktonic foraminiferal zones from Zone N16 to N22 in BLow’s
(1969) scheme and, at the same time, into nine calcareous nannofossil zones from
Zone CN9a to CN13a in OkADA and BUKkRY’s (1980) scheme. As discussed in Part
1 (Tanaka and Uing, 1984) and summarized in Figure I, an inconsistent correlation
could be recognized between both kinds of microfossil zones, partly because the same
rock samples were utilized.

Actual working for such a zonation as summarized in Part 1 was based upon a
quantitative analysis of the planktonic foraminiferal assemblages obtained from 72
samples. The results of such an analysis and their interpretation will be indicated in
the following paragraphs. Taxonomic annotations on some taxa are also added.

On the Occurrence Range Chart

Each a completely dried rock sample was soaked in a 39 solution of hydrogen
peroxide for about one day and then washed through a 200 mesh screen. Sometimes
this procedure was repeated thrice. For the case of the Shimajiri Group and the Chinen
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Formation treated here, almost all samples were thus macerated in leaving many well
preserved specimens on the screen. From the residue after 100 mesh sieving in dry
condition, 250-odd specimens of planktonic foraminifera per a sample were picked
out, classified into more than 90 taxa, and counted individually per respective taxa
(Table la-c).

Among 90 taxa shown in Table 1, stratigraphically important taxa and their related
ones were chosen for drawing a range chart (Fig. 1), where their relative abundances
are also indicated by a logarithmic expression just like the previous trial to one of the
Philippine Sea piston cores (Uit and M1ura, 1971). This type of range chart offers
us more clear image of the occurrence mode through a stratigraphic sequence than
such a simple range chart as shown in Figure 6 of Part 1.

Internationally valid datum levels of the first appearance are necessarily ac-
companied with rather abundant occurrence from the initial stage; these cases are of
Globorotalia (s.s) plesiotumida BLow and BANNER at the base of Zone N17, Pulleniatina
primalis BANNER and BLow at the N17B base, Globorotalia (s.s.) tumida (BRADY) at
the N18 base, Globorotalia (Turborotalia) tosaensis TAKAYANAGI and SAITO at the N21
base, and Globorotalia (s.s.) truncatulinoides (D’ORBIGNY) at the N22 base, as seen in
Figure 1. That of Sphaeroidinella dehiscens (PARKER and JONES) including its sub-
species, immatura, which defines the boundary between Zones N18 and N19, seems
to be located in the upper part of N19. In a somewhat different section of the Shimajiri
Group, NATORI (1976) recognized the initial appearance datum level of S. dehiscens,
s.s. nearly at the same horizon as this study and, at the same time, that of S. dehiscens
immatura (CUSHMAN) at a horizon far below the former. Since BLow (1969) pointed
out almost simultaneous first appearance of both subspecies, the first occurrence of S.
dehiscens, s.s in the Shimajiri sequence may be of local one. For detecting such an
initial appearance of S. dehiscens immatura as expressed by rare occurrence, it is neces-
sary to treat so much amount of each a sample that its geographical tracing based upon
hundreds of samples may become practically impossible. On the other hand, the first
though local appearance datum plane of Globorotalia (s.s.) margaritae BoLLl and
BERMUDEZ can easily be traced throughout the southern Okinawa-jima region due to
its peculiar morphology and its common occurrence from the initial stage of restricted
stratigraphic range.

In general, it is difficult to designate the phylogenetical extinction-level of plank-
tonic foraminiferal taxa because of gradual diminishing of occurrence or because of
reworking that extend the last occurrence beyond the true extinction-level Concerning
three taxa proposed by BERGGREN (1973) for subdividing the Pliocene, however, their
abrupt disappearances after common and continuous occurrence are evidently pre-
sented as seen in Figure 1. The bases of Zones PL2, PL3, and PL5 are thus defined
by the last appearance datum planes of Globigerina nepenthes TopD, Globorotalia
(s.s.) margaritae, and Globoquadrina altispira (CUSHMAN and JARVIS), respectively.
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Table 1a.

Occurrence chart of planktonic foraminifera in the Shimajiri
Formation.
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Table 1b. (Continued)
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Table 1c. (Continued)
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Annotations on Taxonomy and/or on Stratigraphic Occurrence

For the sake of saving the pages, only brief notes on taxonomic problems and/or
on stratigraphic occurrences of some taxa are given in the followings. By the same
reason, it is avoided to list up “incomplete” taxonomic references for each a taxon
and also to refer comprehensively all over numerous literatures concerning the Late
Cenozoic planktonic foraminifera from the Pacific region. Main sources of refer-
ences are three synthetic, well-described and -illustrated works by BLow (1969), SarTo
et al. (1981), and KENNETT and SRINIVASAN (1983). Instead, almost all taxa found
from the Shimajiri Group are illustrated by scanning electron micrographs, nearly
all of which are x 150 magnification for convenience to comparison. Some of them
are accompanied with micrographs showing individual or ontogenetic variation. All
specimens are deposited in the Department of Paleontology, National Science Museum,
Tokyo.

Globigernina bulloides D’ ORBIGNY, 1826 (PI. 1, figs. 1, 2)

Sporadical occurrence of this essentially temperate to subpolar species is limited in the Pliocene
and Pleistocene portions.

Globigerina praebulloides BLow, 1959 (PI. 1, figs. 3, 4)

Since this species is distinguishable from G. bulloides only by more constricted aperture, the latter
species of authors, particularly young forms, might be included here. In the same sense, Globigerina
parabulloides BLow, 1959 is also included, although BrLow (1959) described that the species is to be
separated from G. praebulloides in having an aperture *“with a distinctive lip or thickened rim.” Later
he (1969) showed a different scanning electron micrograph without such a lip nor rim. Probably
because of these combining procedures, G. praebulloides assigned here extends its uppermost occurrence,
instead of the late Miocene, up to the Pleistocene, namely in the Chinen Formation.

Globigerina foliata BoLL1, 1957 (Pl. 1, figs. 5-8)

Compared with G. praebulloides, this species has still more constricted aperture and smaller test
size in average; KENNETT and SRINIVASAN (1983) considered G. Jfoliata as to be a variant of G. prae-
bulloides. Some specimens show low-arched or even rather slit-shaped aperture as seen in PI. 1, figs.
7, 8. A completely continuous occurrence was observed through the Shimajiri Group.

Globigerina foliata BoLL1, 1957, var. A (PL. 1, figs. 9, 10)

Due to encrusting, this variety is provided with a wall surface similar to that of Globorotalia
(Turborotalia) incisa BRONNIMANN and REsiG, 1971, at a glance, but an umbilical to extraumbilical
aperture can be recognized by dissecting the later chambers.

Globigerina praecalida BLow, 1959 (PI. 1, fig. 13; pl. 2, fig. 1)

Although KENNETT and SRINIVAsAN (1983) regarded this species as a variant of Globigerinella
calida (PARKER), our specimens keep trochospiral coiling and umbilical-extraumbilical aperture till
the adult stage, whose size is comparable with adult test of G. calida. The first appearance in the
Shimajiri sequence seems to be located around the boundary between Zones PL1 and PL2; Brow
(1969) placed it in the Upper Miocene.

Globigerina calida PARKER, 1962 (Pl. 2, fig. 2)

This species was placed under the genus Globigerinella by SaITO et al. (1976, 1981) and also by
KENNETT and SrINIvAsaN (1983). In this paper, however, I retain its original generic position tenta-
tively, since it has very close relationship with G. praecalida in morphology and stratigraphic occur-
rence. An evidence of the earlier (basal part of Zone PL4) yielding of this species is shown in PI. 2,
fig. 2. BLow (1969) regarded its first appearance datum as a subordinate criterion for recognizing the
base of Zone N23 and some authors (e.g., BRONNIMANN and REsIQ, 1971; SArto er al., 1981) have
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See Part 1 (Tanaka and Usiig, 1984), for the further informations on geology and microbiostratigraphic zones.

FA: indicating the first appearance datum, LA the last appearance datum, A : sandstone with limy nodules, B: massive siltstone, partly sandy, C: sandstone, D: sandstone rich alternation, E: conglomeratic
tuff, H: black phyllite of the Nago Formation.

Range chart of selected taxa of planktonic foraminifera, with logarithmic expression of their relative abundances.

sandstone, F: conglomerate, G:

Fig. 1.
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