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FORAMINIFERS FROM THE “TORINOSU LIMESTONE”
EMBEDDED IN THE ISHIDO FORMATION OF THE SANCHU
CRETACEOUS SYSTEM, KANTO MOUNTAINS, CENTRAL JAPAN
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ABSTRACT—A foraminiferal fauna characterized by abundant benthic species and a small amount of planktonic taxa with a few
radiolarians has been recovered from the “Torinosu Limestone” embedded in the Ishido Formation of the Sanchu Cretaceous System. The
benthic foraminiferal assemblage consists of several unidentified species of Haplophragmoides, Paratrochamminoides, Gyroidina, Pullenia
and Gavelinella (7). The planktonic foraminiferal assemblage comprises Hedbergella planispira (Tappan), Globuligerina hoterivica
(Subbotina) and Globigerinelloides aff. blowi (Bolli). The joint occurrence of H. planispira and G. hoterivica have been known only in the
early Aptian. Previously, a late Hauterivian to late Barremian age was assigned to the Ishido Formation based on ammonoids. This
ammonoid age contradicts the age indicated by planktonic foraminifers.
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INTRODUCTION

The Torinosu Group has been regarded as an open
shallow marine facies consisting of terrigenous clastic
rocks associated with the reefal Torinosu Limestone.
Many investigators contributed to the geology of the
Torinosu Group and its equivalents of Southwest Japan.
Recent work on the Torinosu Group in Shikoku revealed
that this group of the Middle Chichibu Terrane consists
predominantly of Middle Jurassic sequences, whereas
that of the Southern Chichibu Terrane is the uppermost
Jurassic to Lower Cretaceous strata (Ichikawa et al.,
1982; Matsuoka and Yao, 1985; Aita and Okada, 1986;
Suyari and Ishida, 1985; Suyari and Kuwano, 1986).
Although many paleontologists have studied fossils from
the Torinosu Group, we have a little knowledge on the
detailed age of the Torinosu Limestone except for what
have been suggested by hexacorals and stromatoporoids.
Recently, the following workers have clarified the age of
the Torinosu Limestone by radiolarians and nannofossils.
Aita and Okada (1986) reported latest Jurassic or earliest
Cretaceous calcareous nannofossils from a marly lime-
stone of the Torinosu Group exposed near the type
Sakawa area of Shikoku. Ishida (1988) reported the
occurrence of early Late Jurassic radiolarians from the
Torinosu Limestone embedded in the shaly facies of the
Northern Shimanto Terrane of eastern Shikoku. The
authors (Sashida er al, 1988) briefly presented the
occurrence of late Middle to Late Jurassic radiolarians
from the Torinosu Limestone in the Southern Chichibu
and Northern Shimanto Terranes of the Kanto Moun-
tains.

The “Torinosu Limestone” has been known to occur
in the Mesozoic strata of the western part of the Sanchu
Cretaceous System. Yabe and Sugiyama (1935) reported
two species of spongiomorphoid corals from the “Torinosu
Limestone” in the Sanchu Cretaceous System. Sub-
sequently, Eguchi (1951) described Eugyra sugiyamai
Eguchi and several other species of hexacorals from the

same limestone exposed around the Ohinata area, and he
presumed the age of this limestone to be Cretaceous
based on the occurrence of the genus Eugyra which is
restricted within the Cretaceous in Europe. Fujimoto ed.
(1958) set up the Jurassic Naranokidaira Formation
intercalating the “Torinosu Limestone” and distinguished
it from the Cretaceous formations. Matsukawa (1983)
and Takei (1985) considered that this “Torinosu Lime-
stone” is embedded in the Ishido Formation. The present
authors recovered a foraminiferal fauna consisting of
both benthic and planktonic foraminifers with a few
radiolarians from this limestone by applying the hydro-
chloric acid extracting method. The present authors
describe herein an early Aptian foraminiferal fauna and
discuss discrepancy between the ages indicated by plank-
tonic foraminifers and previously known ammonites.

“TORINOSU LIMESTONE” OF THE ISHIDO
FORMATION

As stated earlier, the Torinosu Limestone is an impor-
tant constituent of the Torinosu Group or its equivalent.
This limestone is generally black bituminous and yields
many reef-forming fossils, such as corals, stromatoporoid
and algae. Foraminifers, molluscs, echinoides and other
fossils are also locally common. Lithology of this lime-
stone is mostly calcarenite, calcilutite and ooid grainstone
with a small amount of calcirudite. From these charac-
teristics, the Torinosu Limestone has been regarded as a
reefal limestone deposited on a shelf margin. Limestone
samples from the Ishido Formation have the same
lithologic characteristics of the typical Torinosu Lime-
stone (Figs. 4-10~13). However, the name Torinosu
Limestone is suitable to apply only to that in the
Torinosu Group or its equivalents. The present authors
use the term Torinosu Limestone with quotation marks
for limestones in the Ishido Formation.
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Fig. 1.

Geological map of the studied area and vicinity. 1. Sanchu Cretaceous formations, 2. serpentinite, 3. limestone (Permian ?), 4. “Torinosu

Limestone”, 5. chert, 6. andesite, 7. shale or alternation of sandstone and shale, 8. microfossil locality, 9. fault.

GEOLOGIC SETTING

Early Aptian microfossils treated in this paper were
recovered from black bituminous fossiliferous limestone
exposed in the Shinzaburo Valley (Fig. 1). Sample SH-1
is a float derived from an outcrop (SH-2) on the hillside
parallel to the Shinzaburo Valley. Figure 1 is a gener-
alized geologic map of the study area mapped by the
field work of Sashida. The geology of this area is very
complicated. Cretaceous formations are in fault contact
with the Jurassic Otchizawa Formation or “Hamadaira
Group” of Hisada ez al. (1987). Serpentinite intrusions
occur along a fault boundary. The Cretaceous formations
cropping out along the Shinzaburo Valley are subdivided
into the Shiroi and Ishido Formations in ascending
order (Matsukawa, 1983). The Shiroi Formation con-
sisting mainly of conglomerates, sandstone and shale
yields abundant nonmarine bivalves. The Ishido Forma-
tion conformably overlies the Shiroi and consists of
muddy sandstone and an alternation of sandstone and
shale. The muddy sandstone of this formation yields
prolific marine molluscs including ammonites in the type
section along the Mamonozawa Valley. The “Torinosu
Limestone” is presumed to be intercalated in the alterna-
tion of sandstone and shale in the upper part of the
Ishido Formation. However, no direct relations between
the “Torinosu Limestone” and surrounding rocks can be
observed due to a soil cover and vegetation.

LABORATORY PROCEDURE

To extract microfossils from the “Torinosu Lime-
stone”, crushed rocks of a several-centimeter size were
soaked in a dilute hydrochloric acid (HC1) solution (5 to
109%) for about 24 hours. Undissolved residues were
washed over a 270 mesh nylon sieve and dried. Micro-
fossils from dried residues were observed with a scanning
electron microscope (SEM). Thin sections were made
from the same rock samples for petrographic and further
paleontologic analyses.

AGE OF MICROFOSSIL FAUNA

The authors discriminated the following planktonic
and benthic foraminifers from samples SH-1 and SH-2:
Hedbergella planispira (Tappan), Globurigerina hoter-
ivica (Subbotina), Globigerinelloides aff. blowi (Bolli),
Haplophragmoides sp. A, H. sp. B, H. sp. C, Para-
trochamminoides sp., Gyroidina sp., Pullenia sp., and
Gavelinella ? sp.

Our knowledge of Cretaceous foraminiferal faunas
has remarkably been accumulated in this decade based
on biostratigraphical results obtained through the Deep
Sea Drilling Project (DSDP). Among the above-listed
foraminifers, Hedbergella planispira and Globurigerina
hoterivica are important planktonic species for age deter-
mination. H. planispira has a rather long stratigraphic






