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Introduction

The Neogene Tertiary sediments are developed well in the western part of Shizuoka
Prefecture on the Pacific coast of central Japan, so that a number of stratigraphers and
paleontologists have investigated them since the beginning of this century. According
to a synthetic work on their stratigraphy (Uing, 1963), the Neogene can be divided into
two major sedimentary basins, separated from each other by a significant unconformity.
The older one is represented by the Mikasa Group (Uing, 1958; 1963) of Early Miocene
(the Catapsydrax dissimilis Zone through the Globigerinatellia insueta/Globigerinoides
bisphericus Zone of Saito, 1960, or N. 5 through N. 8 of BLow’s division), whereas
the younger one is represented by the Sagara and Kakegawa Groups. MAKIYAMA
(1941 et seq.) assigned the age of the Sagara Group to the late to middle Miocene and
that of the Kakegawa to the Pliocene, and considered that the two groups are bounded
by a distinct clino-unconformity. However, a thoroughgoing field work (Uing, 1963)
revealed that the two groups are continuous in sedimentary process as well as in geologic
structure on the whole, even though a local unconformable relation may be inferred
in the northern part of the boundary. Thus, the gap between the Sagara Group and
the Mikasa Group became much more significant for the geologic development of
this region than that between the Sagara Group and the Kakegawa Group, as point-
ed out previously (Ug, 1958).

As a standard stage of the Japanese Late Miocene MAKIYAMA (1941 et seq.) pro-
posed the Yuian on the basis of the molluscan fauna of the Sagara Group. But these
molluscan fossils are almost restricted to a few localities of the uppermost horizons,
and they are represented only by a few species of scarce and poorly preserved specimens.
On the other hand, marine microfossils such as Foraminifera may prove useful to es-
tablish reliable biostratigraphic divisions because the Sagara Group regularly contains
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microfossil-bearing mudstone, the condition of which continues up to the Kakegawa
Group, constituting a very thick marine sequence. Accordingly, Opa (1971) tried
the planktonic foraminiferal zoning of the Sagara Group. He assigned the Sagara
Formation, the principal member of the group, to Late Miocene ranging from N. 16
to N. 19 of BLow (1969). Unfortunately, however, his faunal succession was com-
piled with the data obtained from three routes of sampling which are far apart from
one another both geographically and stratigraphically (see Fig. 1 and text). We believe
that a standard succession of stratigraphy ought to be established with data of a single
route if possible. Another problem in ODA’s paper is that it has a character of a pre-
liminary report. He showed merely the SEM micrographs of some selected taxa
without any taxonomic descriptions or comments. Besides, his selection of specimens
for illustration was quite inadequate because any figure of age-determinant taxon was
not represented by a specimen picked out from a decisive horizon, namely, near the
taxon’s initial appearance datum nor its last one. In other words, he failed to demon-
strate the taxon’s initial appearance nor its last. Moreover, his illustrations might
bring about a few mis-identifications that would make his taxonomy doubtful.

In the present paper, we intend to show the planktonic foraminiferal zonation we
carried out with a continuous section of the Sagara Formation. The remarkable
continuity of outcrops along the section is not expected in the other routes of this
region. The zonation reveals that the formation represents the planktonic foraminiferal
zones of upper N. 14 through N. 18 (late Middle to Late Miocene) and N. 19 (Early
Pliocene) of BLow (1969). The superjacent Kakegawa Group may be of N.21 and
later zones, while the subjacent Sugegaya Alternation of the Sagara Group may in-
clude lower part of N. 14.

Here we briefly report the result of zonation together with documentation of
fundamental data (i.e., field data and detailed occurrence chart) and with illustration
of some critical taxa. Although several taxonomic comments are added, the compre-
hensive systematics will be given later when our serial work on the post Middle Miocene
planktonic Foraminifera in the western North Pacific region has been completed.

Geologic Setting of the Sections Studied

Previously Ui (1963) published a detailed paper on the general geology and
lithologic stratigraphy of the Sagara Group and the Kakegawa Group which includes
the Pleistocene Ogasayama Conglomerate; the two groups are exposed over the whole
area of a sedimentary unit, about 25x 35 km. He called this unit the Sagara-Kakegawa
Sedimentary Basin because of the continuity of sedimentary process and of structural
development. Around the lower, or eastern, margin of the Basin the Sagara Group
shows the northeast-southwest general trend of structures, among which the Megami
Anticline is the most prominent feature. As a core of this southwesterly plunging
anticline, we can recognize an isolated block of the Megami Formation. The forma-
tion may be equivalent to the upper part of the Mikasa Group since it includes several
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Fig. 1. Location map and geologic map (adopted from Uing, 1963).
Also indicated here is the location of Opa’s (1971) samples from three different routes far
apart from one another; particularly, those of the Sagara Formation were located in the
southeastern limb of the Megami Anticline so that their stratigraphic positions in relation
to the overlying Horinouchi Alternation are obscure.



40 Hiroshi Usié and Shinya Hariu

) 2

Fig. 2. Location map of the samples studied
here along the Shinden-gawa, Sugegaya,
Sagara-machi.

blocks of Lepidocyclina japonica-bearing
limestone and a planktonic Foramini-
fera bearing mudstone (Ug, 1975b)
which belongs to the “Globigerina-
tella insueta/Globigerinoides bisphericus
Zone” of Saito (1960).

Around the southwesterly dipping
Megami Formation, the Sugegaya Alter-
nation is developed as the lower com-
ponent of the Sagara Group. The
Sugegaya consists of the strata grading
from conglomeratic sandstone or very
coarse-grained sandstone into siltstone
upward. The psammitic layers are thick-
er and coarser in the lower horizons in
general. Reflecting this lithology, the
pelitic layers seldom contain planktonic
Foraminifera, but commonly bear ag-
glutinated Foraminifera such as Haplo-
phragmoides, Trochammina and Martino-
tiella, which are found even in fresh
samples from some new road cuttings
under construction. The present fora-
miniferal fauna suggests a probably
anoxic environment which is unfavorable
for planktonic forms, agreeing with the
lithofacies. The lithology also suggests
a much faster deposition rate than that
for the Sagara Formation.

The Sagara Formation conformably
overlying the Sugegaya Alternation is
composed mainly of argillaceous rocks
frequently intercalated with layers of
sandstone. Unless the weatherning has
much advanced as is very common in
this region, the Sagara Formation yields
abundant planktonic Foraminifera being
potential for the zonation.

The Sagara Formation rather con-

formably underlies the Horinouchi Alternation of the Kakegawa Group in the north-

western limb of the Megami Anticline.

Although the Horinouchi is potential for

planktonic foraminiferal zonation, the continuity from the Sagara to the Horinouchi
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Fig. 3.

Route map along the upper reaches of the Shinden-gawa.
A: massive siltstone; B: laminated siltstone; C: siltstone-rich alternation; D: alternation of laminated siltstone and sandstone frequently containing glauconitic sands to granules;

E: laminated sandstone; F: thin sandstone layers; G: irregular layers of glauconitic sands to granules.
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laminated

laminated siltstone; C: siltstone-rich alternation; E:

Samples 1 and 2 are stratigraphically above 45 m and 19 m below Sample 3, respectively,

and Sample 27 about 120 m above Sample 26’.

A massive siltstone; B:
sandstone; F: rather massive sandstone; G: glauconitic sandstone layers.

Fig. 4. Columnar section along the Shinden-gawa, also indicating the sampling horizons.




























































	21022018-122749197-7283
	21022018-122749197-7284
	21022018-122749197-7285



