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LATE MISSISSIPPIAN AND EARLY PENNSYLVANIAN
FUSILINID FAUNAS OF THE TAISHAKU LIMESTONE
IN WEST JAPAN

by Kimiyoshi SADA (*)

Introduction

The Carboniferous and Permian reef com-
plex Taishaku limestone located on about
90 km, to the northeast of the city of Hiro-
shima has been well known among the
Japanese Upper Paleozoic stratigraphers and
paleontologists for its wide distribution about
13 km. square and for being composed of
thick marine limestones containing abundant
fossils as well as large limestone uplands such
as the Akiyoshi limestone, the Oga limestone,
and the Atetsu limestone in West Japan. The
Taishaku limestone was formerly studied from
the stratigraphical and paleontological points
of view by such many workers as HANZAWA
(1941), Hunmoto (1944), late Enpo (1957),
AxaGr (1958), Yorovama (1957, °59), Saxa-
GaMi and AEKAGL (1961) and OKIMURA (1956).
Many problems, however, have remained un-
solved, particularly regarding the zonation by
the Carboniferous fusulinids. Since 1965 I
have carried out the studies of the fusulinid
faunas and the stratigraphy of the Taishaku
limestone and the Carboniferous part of it
was divided into four fusulinid zones: the
Eostaffella kanmerai, the Millerella bigemmi-
cula, the Profusulinella toriyamai and the
Fusulinella taishakuensis in ascending order.
The fusulinids from all of the zones cited
above were described in the preceding papers
(Sapa, 1967, 69, *70, *72, *73). In this paper
is given the correlation of the late Mississip-
pian and early Pennsylvanian fusulinid faunas
of the Taishaku limestone.

(*) DEPARTMENT OF GEOLOGY, FACULTY OF
GENERAL EpucaTioN, HIRoSHIMA UNIVERSITY,
HirosaiMA 730, JAPAN.

I. — CARBONIFEROUS ROCK FACIES
OF THE TAISHAKU LIMESTONE

The Carboniferous part of the Taishaku
limestone is divisible into four fusulinid zones
as shown in Table 1. In the central part of
this limestone upland the Eostaffella kanmerai
zone which belongs to the Dangyokei Forma-
tion named by Yokovama (1957, ’59) is com-
posed of « schalsteins » and limestones, and in
the eastern and northern marginal areas con-
sists of « schalsteins » and limestones intercal-
ated with cherts cropping out along the Tojo
River, at Tameshige and just the south of Tou
near the town of Tojo. The Eostaffella kan-
merai zone includes the Endostaffella delicata
and Mediocris mediocris zones proposed by
OkmMURA (1966) without the paleontological
study of fusulinids and smaller foraminifers.

The Millerella bigemmicula zone, the lower
part of the Eimyoji Formation (YOKOYAMA,
1957, °59), is generally oolitic limestones in the
central part of the upland and is mainly made
up of limestones and cherts in the marginal.

The Profusulinella toriyamai and Fusuli-
nella taishakuensis zones (Sapa, 1967, *70, *72)
ascribable to the middle and the upper part of
the Eimyoji Formation consist of massive and
oolitic limestones.

II. — FUSULINID FAUNAS
AND THEIR CORRELATION

Eostaffella kanmerai fauna

Eostaffella kanmerai fauna (Sapa, 1969) is
made up of Eostaffella kanmerai (Io), Mille-
rella? sp. A, Mediocris sp. A, Endothyra ki-
biensis SADA, E. sp. A, Quasiendothyra japonica
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Texr-Fig. 1. — Location map of the Taishaku limestone area in West Japan.

Sapa, Tournayella hiroshimana SADA, T. sp. A,
T sp. B, Monotaxinoides sp., Burnsia? sp.,
Climacammina sp., Tetrataxis spp:, Archaedis-
cus sp. and Saccamminopsis sp. Of these
species, FEostaffella kanmerai is the typical
representative species in this fauna. FEostaffella
kanmerai (Ico) (1957) was described from the
basal part of the Ichinotani Formation in Gifu
Prefecture, Central Japan, in association with
Mediocris komatui (1Go), « Millerella » discoi-
dea 1o and corals indicating the late Lower
Carboniferous (the Chesterian or the Viséan
age). Mediocris sp. A is similar to M. komatui
(Ico) in general shell shape and internal char-
acteristics and these two species may be regard-
ed to be of the same degree in the stage of the
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development of the shell. Tournayella hiro-
shimana Sapa has a resemblance in general
shell shape to « Millerella» discoidea Ico
(1957, pp. 177-178, pl. 2, figs. 1-3), which may
be considered to belong to the genus Tour-
nayella. Eostaffella kanmerai somewhat re-
sembles in shell form Eostafella gigantea (KAN-
MERA) (1952, pp. 172-173, pl. 12, figs. 4-14)
from the Lower Carboniferous Kakisako For-
mation in Kyushu but the former species is
smaller in size and is remarked to be of more
primitive form than the latter. In the general
outline of the shell Eostaffella kanmerai reveals
certain similarity to Eostaffella oregonensis
Sapa and DANNER (1973, pp. 155-157, pl. 23,
figs. 1-10, 14-16) associated with Hexaphyllia



strongly indicative of the Viséan age from the
Coffee Creek Formation in central Oregon.
Both the species should be considered to be
almost of equivalent in the evolutional stage
of the shell. CHanG (1962) described late
Lower Carboniferous FEostaffella fauna con-
sisting of 8 species of FEostaffella from the
Hochow limestone in Anhui, China. Judging

Taking all these considerations into account,
it would seem that Fostaffella kanmerai fauna
in the Taishaku limestone corresponds to the
North American Chesterian faunas (ZELLER,
1953; Aniscarp and Campau, 1963; Ross,
1967; Sapa and DaNNER, 1973) and to the
late Viséan faunas (Rosovskava, 1963; AISEN-
VERG et al., 1960) in Russia.
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TaBLE 1. — Stratigraphic ranges of Carboniferous fusulinids
and their associated smaller foraminifers in the Taishaku limestone.

from its faunal assemblage, Eostaffella kan-
merai faunas in Japan can be correlated with
Eostaffella hohsienica fauna. Eostaffella mos-
quensis VISSARINOVA (1948) seems to be one
of the most characteristic species in the Rus-
sian Viséan (CYf) (AISENVERG et al, 1960),
and it bears some similarity in general outline
of the shell to Eostaffella kanmerai. These
two species might be of an equal stage of the
development of the shell.

Millerella bigemmicula fauna

Millerella bigemmicula fauna is composed
of Millerella bigemmicula 160, M. marblensis
THOMPSON, Eostaffella kanmerai (I6o), Clima-
cammina sp. and Tetrataxis spp., and among
them Millerella bigemmicula and M. marblen-
sis are the reliable index to the early Penn-
sylvanian. Millerella bigemmicula was orig-
inally described from the lower part of the
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Ichinotani Formation in Fukuji area (Ico,
1957) and there the species was associated
with such fusulinids as Millerella cf. marblen-
sis THOMPSON, Nankinella cf. plummeri THOMP-
SON, Pseudostaffella kanumai Ico, etc., all indi-
cating, to be sure, the early Pennsylvanian age.
Millerella bigemmicula was also described by
SapaA (1964) from the lower part of the Kodani
Formation in the Atetsu area, Okayama Pre-
fecture and its accompanying species are Pseu-
dostaffella cf. kanumai Ico, Millerella inflecta
THOMPSON, Eostaffella kanmerai (Ico) and
other indeterminable large species of Eostaf-
fella. Among them, Pseudostaffella cf. kanu-
mai and Millerella inflecta are good index
fossils to the early Pennsylvanian age and
Eostaffella kanmerai, -as discussed already in
my preceding paper (1965), was regarded as
the important species having the fairly long
stratigraphic range from the Upper Onimaruan
to the Lower Kamitakaran in Japanese stand-
ard succession. Recently KoBavasHi (1972)
reported the early Pennsylvanian Millerella
fauna consisting of Millerella bigemmicula, M.
marblensis, Eostaffella ultragigantea, mn. -sp.
(MS), etc., from the lower member of the
Nagaiwa Formation in Iwate Prefecture. It
seems that this fauna has a close similarity in
the faunal assemblage to the Millerella faunas
of the Ichinotani Formation, the Atetsu lime-
stone and the Taishaku limestone.

The examination as is stated above on the
faunal assemblage of the Millerella bigemmi-
cula zone in the Taishaku limestone shows
that the fauna can be correlated without doubt
to the Millerella bigemmicula fauna of Fukuji
(Ico, 1957) and the Millerella bigemmicula-
Eostaffella kanmerai fauna of the Atetsu lime-
stone (SADA, 1964, 1965) and that it may be of
equivalent in age to the North American early
Pennsylvanian Millerella faunas and to the
early Bashkirian faunas in Donetz basin.

Profusulinella toriyamai
and Fusulinella taishakuensis faunas

The Profusulinella toriyamai fauna (SADa,
1972) is composed of Profusulinella toriyamai
SaDA, P. fusiformis SapA, Millerella sp. B,
Pseudostaffella taishakuensis SApA, Nankinella
yokoyamai Sapa and Staffella akagoensis
TorryaMA, and the Fusulinella taishakuensis
fauna (Sapa, 1970) is made up of Fusulinella
taishakuensis SADA, F. biconica (HAYASAKA)
and Eoschubertella sp. The full discussion of
these faunas is beyond the scope of this paper,
but the faunal assemblages have been describ-
ed here as they are important for the inter-
national correlation.
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