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Cretaceous Cephalopods from the Sanchu Area, Japan

By
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Abstract—We describe seven ammonite species from the Cretaceous Ishido Forma-
tion of the Sanchu area in the Kwanto Mountains, including a new species and one
nautiloid: Simbirskites (Milanowskia) sp., Barremites (B.) difficilis (D’ORBIGNY), and
Pulchellia ishidoensis YABE et SHiMIZU from the lower part of the formation, Phyl-
loceras sp., Shasticrioceras aff. S. patricki MURPHY, Barremites (B.) aff. B. strettostoma
(UHLIG), Pseudohaploceras japonicum OBATA et MATSUKAWA sp. nov., and Heminau-
tilus cf. H. lallierianus (0’ORBIGNY) from the upper part of the formation. Thus the
lower part of the Ishido Formation is probably assignable to the Upper Hauterivian
to the Lower Barremian, and the upper part of the formation to the upper Lower
Barremian. Another ammonite species, Anagaudryceras cf. A. sacya (FORBES) from
the upper member of the Sanyama Formation is described. The species is rather
long-ranged, suggesting the Albian to the Cenomanian. These cephalopod species

provide a basis for the detailed scheme of the Lower Cretaceous biostratigraphic
zonation in Japan.

Introduction

The Lower Cretaceous deposits in Japan are distributed in some isolated areas
of Honshu, Shikoku, Kyushu and Hokkaido. Although the sequence in each area
does not cover the whole stages of the Early Cretaceous and the occurrence of fossils
are rather poor, some appropriate schemes of biostratigraphic zonation of the Japanese
Lower Cretaceous have been discussed (e.g. OBATA and MaTsumoto 1977;
MATSUMOTO et al., 1982). The Cretaceous of the Sanchu area in the Kwanto
Mountains is one of the prosperous strata to make up for a deficiency of the Lower
Cretaceous biostratigraphy in Japan.

Many stratigraphical and paleontological works have hitherto been done: i.c.,
stratigraphy: YABE et al. (1926), Inri (1938), KoBaYASHI et al. (1943), Iwal and
SuGiyama (1947), YaBe (1955), Funmoto et al. (1957), SHIRAKURA (1958), TAKEI
(1963, 64), OkuBo and HoRIGUCHI (1969), INOUE (1974), Saka (1974), ArAl and
NAGANUMA (1974), TAKEI ef al. (1977), MATSUKAWA (1977), SAkA and Koizumi (1977)
and MATSUKAWA (1979); mollusca: YABE e al. (1926), YABE and SuGivyama (1930),
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EGucHr (1951), TANAKA and SHIBATA (1961), TANAKA (1965), Havamr (1965, 66),
Havami and IcHIkAwA (1965), HAyAmi and NakaAl (1965), OBATA ef al. (1976) and
MATSUKAWA (1979); plants; YOKOYAMA (1894), OmisHi (1940) and Kimura and
MATSUKAWA (1979). In spite of numerous works as mentioned above, the litho-
and bio-stratigraphy of the Sanchu Cretaceous have been made rather independently.
MaATsukAwa (1983), however, has established the lithostratigraphy and molluscan
biostratigraphy on the basis of a geological survey over the area of the Cretaceous
formations and made use of 24 species of cephalopods to discuss the inter-regional
correlation. The present paper describes 8 species of ammonites among them in-
cluding a new species, and one nautiloid, which are important for the inter-regional
correlation.

We wish to record here a debt of gratitude to the following persons for various
ways; Professors Kametoshi KaANMERA (Kyushu University), Tamio KoTaka (Tohoku
University), Yukiyasu SAKA (Waseda University) and Kenji KURiHARA (St. Paul’s
University), Dr. lenori Fusiyama (National Science Museum), and Messors. Kazuhiko
UEMURA (National Science Museum), Masao Futakami (Tadao Senior High School),
Shigeo Mivazaki and Esaburo SHiMIZU (Maebashi Daini Senior High School), Takashi
TAkAHASHI (Nakazato-village, Gunma Prefecture), Shigeto UsupA (Nozawa Minami
Senior High School), and Kiyohiko OGal (Misato City, Saitama Prefecture). This
study was financially suported in part by the Grant-in-Aid for Scientific Research
(TAKAYANAGI, No. 334043 in 1978-1980; OBATA, No. 56340041 in 1981-1982; MATSU
KAWA, No. 56740335 in 1981) of the Ministry of Education, Science and Culture in
Japan.

Geological Notes

Cretaceous formations unconformably rest on the Pre-Cretaceous rocks (Carboni-
ferous-Jurassic), and are divided as follows in descending order (MATSUKAWA, 1983).

Sanyama Formation .............. Upper Aptian to Lower Cenomanian
Sebayashi Formation.............. Lower Barremian to Aptian
Ishido Formation ................ Upper Hauterivian to Barremian
Shiroi Formation ................ Hauterivian

——Unconformity——
Pre-Cretaceous rocks ............. Lower Carboniferous to Jurassic

The localities of the described fossils from these Cretaceous formations are shown
in the geological map (Text-fig. 1), and in the individual columnar sections (Text-
fig. 2).

Pre-Cretaceous rocks

This is mainly chert, sandstone, slate, pyroclastic rocks and limestone. They
have been variously mapped and named such as the Mamba Formation (FuiimMoro,
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Text-fig. 1. Geological map indicating fossil cephalopod localities of the described species
(circles) in this paper and the others (triangles).

1936), the Kamiyoshida Formation (FuiiMoTo, 1936), the Hebiki Formation (OKUBO
and HoRIGUCHI, 1969), the Ryokami Formation (Fuiimoto et al., 1957) and the
Otchizawa Formation (OkuBo and HORIGUCHI, 1969). The stratigraphic relationships
of these formations, however, remain uncertain. Recent biostratigraphic studies
on some micro-fossils (e.g. conodonts and radiolarians) indicate that the age of these
Pre-Cretaceous rocks are period from Early Carboniferous to Jurassic (e.g. 1Go,
1980 and SASHIDA et al., 1982).

Shiroi Formation

This formation is exposed along the southern margin of the Cretaceous terrane,
and is widespread towards the west.

It is considered to unconformably lie on the Pre-Cretaceous rocks by the reason
that the basal conglomerate is directly bordered by the Pre-Cretaceous rocks and some
outliers of it occur in the latter area. The Shiroi Formation is composed mainly of
conglomerate with intercalations of sandstone and shale. It shows several normal
or upward-fining sedimentary cycles. The sandstone and shale in the middle and
upper parts of this formation yields abundant non-marine fossils; bivalves such as
Costocyrena otsukai, Protocyprina naumanni and the others, and gastropods, together
with plant debris. The Shiroi Formation can be correlated approximately with the
Hauterivian from the evidence of the overlying ammonoids-bearing Ishido Formation
(Late Hauterivian to Barremian).

Ishido Formation

This formation is narrowly distributed witha WNW-ESE trend along the southern
and northern flanks of the Sanchu Terrane, except for the northern flank of the central
area. It gradually thickens from east to west. The Ishido Formation conformably
overlies muddy sandstone of the upper part of the Shiroi Formation with a coarse-
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Text-fig. 2. Individual columnar sections with the indication of the horizons which yielded the
cephalopod species (circles).

grained sandstone in the southern flank of the western and central areas, but it uncon-
formably oversteps the Pre-Cretaceous rocks with a basal conglomerate in other area.
The basal conglomerate is about 30 meters thick and is composed mainly of subangu-
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lar pebbles of chert. The pebble conglomerate grades laterally into granule conglomer-
ate or coarse-grained sandstone in the southern flank of the western and central areas.
Muddy sandstone, overlying the basal conglomerate, constitutes the main part of the
Ishido Formation. From the lower to the upper part of the formation yields abundant
marine invertebrate fossils; bivalves such as Nuclopsis (Paleonucula) ishidoensis,
Nanonavis (N.) yokoyamai, Neithea (N.) atava, Entolium sanchuensis, Pterotrigonia
(P.) hokkaidoana, Astarte (A.) subsenecta and the others, gastropods, echinoids and
coelenterata. Cephalopods were found from three horizons, that is, one from the
lower part, the other two from the upper part of the formation. We will describe
8 species of them in the succeeding chapter.

The geological ages given by the ammonoids indicate that the lower part of the
formation is assigned to the late Late Hauterivian to Early Barremian suggested by
Simbirskites (Milanowskia) sp., Pulchellia ishidoensis and Barremites (B.) difficilis.
The upper part of the formation is assigned to the Late Barremian based on the
presence of Barremites (B.) aff. B. strettostoma and Heteroceras (H.) aff. H. astieri.

Sebayashi Formation

This formation is made up of sandstone and shale in the lower, shale and alter-
nating beds of sandstone and shale in the upper, and conglomerate and/or sandstone
in the uppermost part. The Sebayashi Formation is divided into two members, the
lower and the upper.

a) Lower Member

The member is exposed over the eastern, central and western areas, and conforma-
bly overlies the Ishido Formation. It is generally composed of dark grey to light
grey fine- to medium-grained sandstone with some interbeds of thin bedded alternation
of sandstone and shale, and shale. The shale interbeds contain a large number of
fresh- and brackish-water bivalves such as Costocyrena radiatostriata, Protocyprina
aff. P. naumanni, Nippononaia ryosekiana and the others, gastropods, and terrestrial
plant remains.

b) Upper Member

The member conformably overlies the Lower Member. It is composed of
shale or rhythmically alternating beds of sandstone and shale, with some thick interbeds
of shale and sandstone in the main part, and of coarse-grained sandstone or conglo-
merate in the uppermost part. Fossils are rare in the member.

The formation is difficult of the inter-regional correlation, because the occurrence
of cephalopods are poor. Therefore the age of the Sebayashi Formation is given
by the underlying ammonoids-bearing Ishido Formation. As the uppermost part
of the Ishido Formation is assigned to the upper Barremian, the overlying Sebayashi
Formation may be referred to the upper Barremian to the Aptian.

Sanyama Formation

The formation widely distributed in the Sanchu Cretaceous Terrane, and con-
formably overlies the Sebayashi Formation with a rapid change of lithology. It is
composed mostly of black sandy shale, in which many sorts of sedimentary structures
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such as graded bedding, parallel and cross lamination, and sole marks are visible.
The formation shows a monotonous lithology throughout the thickness over the whole
area. Foraminiferal fossils have been known from the lower to the upper part of the
formation (personal communication from Dr. K. KURIHARA). Although mega-
fossils are rare in the formation, the upper part occasionally contains ammonoids,
one of which will be described in the succeeding chapter.

The geological age of the Sanyama Formation has been interpreted to the
Gyliakian in the Japanese standard based on lnoceramus cf. I. hobetsensis by TAKEI
(1964), the Turonian based on Collignoniceras (?) cf. C. woollgari by TAKEI et al. (1977),
and the Upper Miyakoan to the Lower Gyliakian in Japanese standard (nearly cor-
responds to the Middle Albian to the Upper Cenomanian in the international scale)
based on Anagaudryceras cf. A. sacya by MATSUKAWA (1983).

Biostratigraphy and Correlation

Cephalopods from the Ishido Formation were found from three horizons, that
is, one from the lower part, the other two from the upper part of the formation. The
characteristic species are as follows: Barremites (B.) difficilis, Pulchellia ishidoensis
and Simbirskites (Milanowskia) sp. from the lower horizon, Shasticrioceras aff. S.
patricki from the middle, and Phylloceras sp., Barremites (B.) afl. B. strettostoma,
Pseudohaploceras japonicum, Heteroceras (H.) aff. H. astieri and Heminautilus cf. H.
lallierians from the upper. As noted in the paleontological description in the next
chapter of this paper, these cephalopods are identical with or similar to the Upper
Hauterivian to the Barremian species. The correlation of the Ishido Formation based
on these cephalopods with the Lower Cretaceous of Tethys province including strato-
type area, the Boreal and the Circum Pacific province is possible.

In the Tethys province Barremites (B.) difficilis appears to be an index of the
Barremian. Besides, the Lower Barremian is represented by Pulchellia compressissima,
and the Upper Barremian by Barremites (B.) strettostoma and Heteroceras (H.) astieri
(BUSNARD, 1965). In California of the Circum Pacific province, the successive oc-
currence of Shasticrioceras patricki, S. roddai and S. poniente is confirmed in the lower
part of the Ono Formation. The S. patricki range-zone yields Pulchellia cf. P.
compressissima. As Pulchellia cf. P. compressissima and Heteroceras jeletzkyi are
similar respectively to Pulchellia compressissima and Heteroceras (H.) astieri obtained
from the stratotype of the Barremian in France, the lower part of the Ono Forma-
tion is correlated with the Barremian (MURPHY, 1975). From these lines of evidence,
the faunal composition is compared with those from the Tethyan and the Circum
Pacific Realm.

Furthermore, Simbirskites (Milanowskia) sp. from the lower part of the Ishido
Formation is similar to Simbirskites (M.) speetonensis from the lower part of the Speeton
Clay in England (RAwsoN, 1971). Genus Simibirskites is one of the characteristic
genera in the Hauterivian of the Boreal province (RAwsoN, 1971; KEMPER, 1972). In
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Caucasus, the Lower Barremian with a Tethyan fauna (e.g. Barremites (B.) difficilis)
conformably overlies the Upper Hauterivian with a Boreal fauna (e.g. species of
Simbirskites). Accordingly, the Simbirskites (Milanowskia) speetonensis zone in
Caucasus is correlated with the Upper Hauterivian (DRUSHITCHITS & GORBATSCHIK
1979; RawsoNn, 1971).  On the other hand, the peculiar faunal composition typified
by the coexistence of Simbirskites (Milanowskia) sp. with Pulchellia ishidoensis and
Barremites (B.) difficilis in the lower part of the Ishido Formation has not yet been
reported from foreign countries, and provides an interesting mixture of different faunal
elements in the Japanese province. This may be a key for the inter-regional correla-
tion between different provinces. Therefore, the lower part of the Ishido Formation
is correlative with the upper Upper Hauterivian to the Lower Barremian. The
cephalopod assemblage from the middle horizon in the upper part of the Ishido Forma-
tion is composed of Californian faunal element, while that of the upper horizon com-
prises the Tethyan ones. Thus the cephalopod assemblages in the Ishido Formation
include elements of three different provinces in one and the same sequence.

The Sanyama Formation is rare in mega-fossils. Anagaudryceras has been known
from Europe, North Africa, Madagascar, South India, Japan, etc. (WRIGHT, 1957).
Anagaudryceras sacya is long-ranging species occurring approximately from the
Middle Albian to the Upper Cenomanian in Japan (MATsumoTo, 1963). Further
fossil evidence is required to determine the upper limit of the Sanyama Formation.
In this paper, we provisionally assign the Sanyama Formation to the upper Aptian
to the lower Cenomanian.

Thus, cephalopods occured commonly from the Ishido Formation and rarely
from the Sanyama Formation. Among them some ammonoids indicate that the Ishido
is correlated with the Upper Hauterivian to the Upper Barremian, and that the Sanyama
with the Upper Aptian to the Lower Cenomanian. Hence, the Sebayashi which
lies between these two formations is probably referable to the Uppermost Barremian
to the Aptian. The Shiroi Formation which underlies the Ishido is probably assigna-
ble to the Hauterivian.

Repository

Most of the material used in this study are the collections of the National Science
Museum, Tokyo. They are prefixed as NSM-PM.

The collections preserved in several other institutions were also studied and
described. These institutions are as in the following:

Institute of Geology and Paleontology, Tohoku University (IGPS), Sendai

Department of Geology, Faculty of General Education, Shinshu University
(SGE), Matsumoto
Gunma Prefectural Museum (GM), Takasaki



16 Ikuwo OBATA et al.

Systematic Description

(by Ikuwo OBATA and Masaki MATSUKAWA)

Order Ammonoidea ZITTEL, 1884
Suborder Phylloceratina ARKELL, 1950
Superfamily Phyllocerataceae ZITTEL, 1884
Family Phylloceratidae ZITTEL, 1884
Subfamily Phylloceratinae ZITTEL, 1884
Genus Phylloceras SUESS, 1865

Types species: Ammonites heterophyllus J. SOwErBY, 1820, from Toarcian of
England.

Phylloceras sp.
Pl. 4, Fig. la, b.

Material: OG-1, a specimen from loc. SA-200R, collected by K. OGal.

Description: The shell is large, discoidal and involute. The whorl is compressed,
slightly inflated at the middle of whorl height and the venter is narrow but rounded.
The flanks are very gently convex. Thus the whorl is slightly convergent.” The test
is thin. Numerous subcostae are very densely arranged, show rectiradiate but sinuous
curvature on the flank, and are very gently arched on the venter. They are weak in
the umbilical side, but become gradually conspicuous in the ventral side of the flank.
Some of the subcostae are stronger than the others. No sutures have been observed.

Measurements (in mm):

Specimen Diameter ~ Umbilicus Height Breadth B/H
0G-1 229.5(1)  20.0(0.09) 125.0 —
ca 166.1(1) e 84.7 43.2 0.51

Remarks: The illustrated specimens of Phylloceras onoense STANTON (ANDERSON,
1938, p. 142, pl. 11, figs. 1, 2; MATSuMOTO, 1959a, p. 4, pl. 2, fig. 1), the type species
of the subgenus Hypophylloceras, from the probable Aptian of California are similar
to the present specimen in the density of ribs, but their ribs are less sinuous in curveture
than those of the latter, although the exact comparison is impossible because of the
difference of the growth stage. Hypophylloceras yeharai (NAKAl and MATSUMOTO,
1968, p. 4-7, pl. 1, figs. 1-3, pl. 3, figs. 1, 2) from the upper Albian of Fujikawa Forma-
tion, Tokushima Prefecture has stouter ribs, less distinctly sinuous curvature of ribs
and lirae and a smaller shell. The present specimen is somewhat similar to that of
Phylloceras (P.) serum (OpPEL) (KENNEDY and KLINGER, 1977, p. 352-354, pls. 1-3)
from the Barremian of Zululand in the sinuousity of ribs, but is higher than the latter,
although the exact comparison at the same growth stage is impossible. Anyhow,
we temporally assign the specimen from the Ishido Formation to Phylloceras sp. by
reason of insufficient preservation.
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