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ABSTRACT

Species of bivalve and charophyte are collected from mudstone of the Cretaceous Okurodani Formation of the
Tetori Group, in Shokawa Village, Gifu Prefecture. The bivalve is identified as Megasphaerioides
okurodaniensis gen. et sp. nov. The new genus is related to Sphaerioides described in China, but differs from the
Chinese genus in size and pallial sinus. Mesochara sp. (charophyte) is first reported from Japan. Charophyte is
to be useful for correlation of non-marine deposits between the Chinese and Japanese, and worthy for further
study.
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INTRODUCTION

Biostratigraphic correlation of the Jurassic to Cretaceous
systems in Japan and China and comparisons of benthic fossil
assemblages have been studied by many paleontologists and
geologists since the early twentieth century (Kobayashi and
Suzuki, 1937, 1939, 1942; Yang, 1975; Kobayashi, 1983;
Tamura 1990). However, in those days, there were difficulties
in joint research with Chinese paleontologists and to have field
investigation in China. Furthermore some type materials were
lost during the World War |I. These unfortunate conditions
have raised different taxonomic schemes between both
countries, which are prevented further investigation.

Chinese late Mesozoic deposits are largely terrestrial, and
yield abundant non-marine fossils. Poverty of ammonites and
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other marine fossils makes the precise globa correlation of
these deposits difficult. Only some microfossils, such as
ostracods and charophytes, are common with European and
Russian strata, and are used for correlation.

The Jurassic to Cretaceous systems in Japan consist of
ammonoid-bearing marine deposits and non-marine deposits.
The former can be correlated globaly, while the latter yields
non-marine or brackish water bivalve taxa which are common
in China. They are “keys’ for detailed stratigraphic correlations
of the Chinese deposits with those of Europe and other parts of
the world. To establish correlation between Japanese non-
marine strata and those of China, taxonomy of non-marine
macrofossils should be reexamined in comparison with the
Chinese material. Based on the study, macro- and microfossil
biostratigraphy of the Japanese non-marine sediments should be
established.

The Jurassic to Cretaceous Tetori Group distributed in the
Hokuriku and Hida areas is suitable for this purpose of the
study, since the group yields both marine and non-marine
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fossils abundantly, and many of the non-marine species are
common with the Chinese forms, as Tamura (1990) reported.
Many of the bivalve genera found in the Tetori Group were
comparable with those originally described in China. However,
most of these forms, including “Sphaerioides’ sp. and
“Nakamuranaia” sp. (=Nagdongia sp.), have not yet been
studied in detail and are never compared with Chinese species.

As for the microfossils, charophyte (gyrogonite) seems to be
useful for biostratigraphic correlations. Late Cretaceous
(Cenomanian) charophyte fossils were reported for the first time
from the Mifune Group of central Kyushu by lwasaki and
Sakamoto (1983) in oral, and two genera Sellatochara and
Sohaerochara were illustrated by Iwasaki (1994). From various
localities of the Early Cretaceous formations in the Inner Belt
of the Southwest Japan, including the Tetori Group, lwasaki
and Tamura (1990) reported occurrence of three genera of two
families: Clavatoraceae: “Clavator” sp.; Characeae: ?Praechara
sp., Raskyella sp., besides of the two genera from the Mifune
Group. None of these reports, however, includes systematic
descriptions.

In this paper, we describe a genus of bivalve new to science,
which hitherto assigned to “Sphaerioides’ sp., the genus
originally described from China, and also the first occurrence of
a species of the charophyte genus Mesochara, both from the
Okurodani Formation of the Tetori Group.

GEOLOGIC FRAMEWORK

The Tetori Group is composed of the Kuzuryu, Itoshiro and
Akaiwa subgroups in ascending order (Maeda, 1952, 1961), and
is widely exposed in Shokawa Village, Gifu Prefecture
(Fig. 1). The Kuzuryu Subgroup is divided into the Ushimaru
and overlying Mitarai formations (Matsukawa and Nakada,
1999). The Ushimaru Formation consists of aternating beds of
sandstone, whose grain size is varying, and mudstone, and
abundantly contains brackish-water bivalves, such as Myrene
(Mesocorbicula) tetoriensis, Tetoria yokoyamai, and Crassostrea
tetoriensis (Maeda, 1952; Matsukawa and Nakada, 1999;
Komatsu et a., 2002). The Mitarai Formation characterized by
marine mudstone yields abundant bivalves (Maeda, 1952,
Hayami, 1959a, b, 1960; Komatsu et al., 2001) and the ammonite,
Lilloetia sp., suggesting the Jurassic (Sato and Kanie, 1963).

The ltoshiro Subgroup is divided into the Otaniyama,
Okurodani and Amagodani formations (Matsukawa and
Nakada, 1999). The Otaniyama and Amagodani formations are
mainly composed of sandstone. The Okurodani Formation
consists of aternating beds of sandstone and mudstone. The
upper part of the Otaniyama and Okurodani formations yield
brackish-water and freshwater molluscs, such as Myrene
(Mesocorbicula)tetoriensis, Tetoria yokoyamai,“ Nakamuranaia”
sp. and Vivipulus sp. The Okurodani Formation is regarded as
about 135t7Ma (Neocomian) in age based on F-T method
(Gifu-ken Dinosaur Research Committee, 1993), though neither
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FIGURE 1. Map of Shokawa Village, showing the localities of
molluscan and charophyte fossils.

the exact locality nor stratigraphic horizon sampled were given
in their paper. Fossil locdlities of this paper are situated at
Okurodani and Kobudani, Ogamigo, in the northern part of
Shokawa Village.

In the Shiramine area, Ishikawa Prefecture, these non-marine
molluscs are aso found in alternating beds of sandstone and
mudstone of the Kuwajima Formation of the Itoshiro Subgroup
(Tamura, 1990) and the Akaiwa Formation of the Akaiwa
Subgroup. The Kuwagjima Formation is correlated to the
Okurodani Formation (Kusuhashi et al., 2002).

SYSTEMATIC PALEONTOLOGY (BIVALVIA)

Superfamily CORBICULACEA? Gray, 1847
Family PISIDIIDAE? Gray, 1857
Genus MEGASPHAERIOIDES nov.

Type species— Megasphaerioides okurodaniensis sp. nov.

Diagnosis— Like Sphaerioides, but shell much larger and
has a clearly sinuate pallial sinus; test thick; umbo prosogyrous,
placed anteriorly; hinge as formulated: Al Alll 3a 3b PI PIIl /
All 4b PIl, cardina teeth very small and thin, 3a and 3b dightly
continuous, lateral teeth well developed, anterior and posterior
pedal retractor scars clearly impressed.

Remarks— Tamura (1990) listed and illustrated
“Sphaerioides’ sp. from the ltoshiro and Akaiwa subgroups,
Tetori Group. However he did not systematically describe and
did not compare with the Chinese materials.

Sohaerioides is commonly found in the late Mesozoic non-
marine deposits from the northeast China, and is characterized
by small shell (up to 3 cm long) and developed large lateral
teeth. Megasphaerioides is different from Sphaerioides in very
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FIGURE 2. 1-7. Megasphaerioides okurodaniensis gen. et sp. nov. from the Lower Cretaceous Okurodani Formation in Shokawa Village, Gifu
Prefecture. All specimens are rubber cast. 1. Left external cast, paratype (KMSP2202), x1.0, locality OK-04. 2. Left internal cast, paratype
(KMSP2203), x1.0, locality OK-04. 3. Left internal cast, paratype (KMSP2204), x1.0, locality OK-05. 4. Right internal cast, paratype
(KMSP2205), x1.0, locadity OK-04. 5. Holotype (KMSP2201), x1.0, locality OK-04. 5a. External cast of articulated valves. 5Sh. Interna cast of
articulated valves. 6. Left internal cast, paratype (KMSP2203), x2.5, locality OK-04. 7. Right internal cast, paratype (KMSP2205), x2.5, locality
OK-04. 8-9. Sphaerioides yixianensis (Gu) from the Lower Cretaceous Dongdaling Formation in Xingfu Village, Muleng district, the eastern
Heilongjiang Province, China 8. Left internal cast, no.81947 in Nanjing Institute of Geology and Palaeontology, Academia Sinica, x2.0. 9. Right
internal cast, no. 81943 in Nanjing Institute of Geology and Paaeontology, Academia Sinica, x2.0.
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FIGURE 3. Hinges of Megasphaerioides okurodaniensis gen. et sp.
nov. P: posterior lateral teeth, A: anterior lateral teeth.

TABLE 1. Measurements of specimens of Megasphaerioides
okurodaniensis gen. et sp. nov.

Length Height Thickness
(mm) (mm) (mm)

Specimen

Holotype (KMSP2201) right external mould specimen 46.0 385 8.50

Paratype (KMSP2202) left external mould specimen 55.3 47.0 14.0

Paratype (KMSP2203) left internal mould specimen 46.3 445 /

Paratype (KMSP2204) left internal mould specimen 46.3 445 /

Paratype (KMSP2205) right internal mould specimen  60.0+  50.0+ /

large shell and clear pallia sinus, athough the lateral teeth of
Megasphaerioides and Sphaerioides are much the same. Gu et
al. (1997) also stated that Japanese “Sphaerioides’ sp. is not
congeneric with the Chinese Sphaerioides.

However, taxonomical position of Sphaerioides has been
unfortunately truly confused in China. Gu et a. (1997) reported
S yixianensis and S. changmaensis, and redescribed diagnosis
of Sphaerioides based on S yixianensis [= S. luanpingensis
described by Yu and Zhang (1984)], and show the dentition as
formulated: Al Alll 3a3b 5b Pl Pl / All 2b 4b PII. But their
description does not correctly show characters of hinge
structures. Especialy, cardina 5b is absent in type materials
(ex. nos. 81943, 81953 in Nanjing Ingtitute of Geology and
Palaeontology, Academia Sinica) and cardina 2b is unclear (ex.
nos. 81947, 81950). Furthermore, their synonym lists of S
yixianensis and S. changmaensis include some different species.

Kobayashi and Suzuki (1937) reported Batissa antiqua from
the Itoshiro Subgroup in the Izuki, Fukui Prefecture. B. antiqua
is similar to M. okurodaniensis in outline. However, long and
thin lateral teeth of holotype are morphologically different from
that of M. okurodaniensis, athough only part of lateral teeth is
found.

Keen (1969) diagnostically described that the hinge structure
of family Pisidiidae shows latera teeth in both valves and not
more than two small cardinals. Generally the hinges of Pisidium
and Sphaerium show Al Alll 3a 3b Pl Pl / All 2 4b PII
(Herrington, 1962). However the cardina teeth 2 of
Megasphaerioides is not developed. Furthermore the present
genus characterized by thick test and obvious pallia sinus is
quite different from the other genera of Pisidiidae. The peda
retractor scars are not also found in the family.

MEGASPHAERIOIDES OKURODANIENS'S sp. nov.
(Figs. 2.1-7, 3; Table 1)
“Sphaerioides’ sp. Tamura, 1990, p. 6, 9, 15, 34, pl. 12, figs.
1-3.

Sphaerioides sp. Gifu-ken Dinosaur Research Committee, 1993,
pl. 5, figs. 1, 2.

Materials— The holotype (KMSP2201) and four paratypes
(KMSP2202—-2205) are mould specimens corrected from the
Okurodani Formation at Okurodani and Kobudani, Shokawa
Village, Gifu Prefecture.

Repository.— Department  of Earth Science, Kumamoto
University.

Diagnosis— Same as for the genus.

Description.— Shell suborbicular to subelliptical in outline,
larger than high, inflated; surface marked numerous growth
lines; umbo moderate in prominence, incurved anteriorward,
placed at about two-fifth of length from anterior end; antero-
dorsal margin nearly straight; postero-dorsal margin dlightly
convex; anterior, posterior and ventral margins smoothly
arcuate; escutcheon clearly delimited by an angular ridge;
lunule indistinct; hinge plate narrow, provided small cardina
teeth; 4b bifid and straight; 3a dightly continuous from the
lateral teeth Alll to cardinal 3b; 3b and 4b comparably short
and thin; anterior lateral teeth shorter than posterior laterals,
placed closely to the anterior cardina teeth; Al thick and
dightly rounded; All subtriangular, highly elevated;, Alll
comparably thin and sharp; posterior laterals slightly arched in
shape; Pl and Pl long, fairly thick and highly elevated; PllI
thin and shorter than Pl and Pll; possession of severa fine
threads and striae parallel to the cardinal teeth on the hinge
plate; adductor muscle scars comparatively strong, posterior
adductor scar flabelliform, much larger than anterior one,
anterior adductor scar suborbicular in shape; pedal retractor
scars placed on the upper inner sides of each adductor scar;
pallial line angularly and shallowly sinuated.

M easur ements.— Length, height and thickness of specimens
are given in Table 1.)

Occurrence— Type materias are found in sandstone and
mudstone of the Okurodani Formation of the Itoshiro Subgroup,
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FIGURE 4. 1-8. Mesochara sp. indet. from the Lower Cretaceous Okurodani Formation at locality OK-06 in Shokawa Village, Gifu Prefecture.
All specimens are external rubber cast. scale bar = 100 um. 1-4. Lateral view (KMSP2210-2213). 5-6. Apical view (KMSP2214-2215). 7—8. Basal

view (KMSP2216-2217).

Tetori Group at Okurodani and Kobudani, Ogamigo, Shokawa
Village, Gifu Prefecture (Fig. 1), The sandstone and mudstone
yield Megasphaerioides okurodaniensis, Myrene(Mesocor bicul a)
tetoriensis, Tetoria yokoyamai and Nippononaia tetoriensis (OK-
02), and rarely contain articulated M. okurodaniensis and
in situ preserved “Nakamuranaia” sp. (OK-03). Frequently M.
okurodaniensis forms mono-specific shell concentrations (OK-
01, 04, 05). Gifu-ken Dinosaur Research Committee (1993)
reported Sphaerioides sp. obtained from the Otaniyama and
Okurodani formations, in Okurodani. Tamura (1990) reported
“Sphaerioides” sp. from the Kuwagima Formation of the
Itoshiro Subgroup, in Shiramine and Oguchi Villages, Ishikawa
Prefecture. (pl. 12, figs. 1, 2a, 2b, 3). Thelower part of the Akaiwa
Subgroup commonly yields the present species at Y anagidani,
Ichinose, Shiramine Village, Ishikawa Prefecture.

SYSTEMATIC PALEONTOLOGY (CHAROPHYTA)

Family CHARACEAE
Genus MESOCHARA Grambast, 1962
Mesochara sp. indet.

(Fig. 4)

M aterial.— Thesespecimens(KM SP2210—2218) arepreserved
as mould specimens.

Repository.— Department of Earth Science, Kumamoto
University.

Description.— Gyrogonites small, ellipsoid, ranging 300—330
pm in length and 260—-280 um in width; seven to nine
convolutions in lateral view, spira cells concave, intercellular
ridges narrow and sharp, in apical area no obvious depression
zone and the spiral cells continue evolving onto summit without
change in width and thickness; spiral cells joint at summit in a
point or zigzag line; summit dightly protruding; basal opening
small and pentagonal.

Discussion.— This species is similar to Mesochara voluta
originally described as Chara voluta from the Jurassic Morrison
Formation in Wyoming, USA (Peck, 1937). But its specific
determination is difficult at present, because the materials are
not only dlightly deformed and limited in number, but also
represented by gyrogonites of ill-preserved wall.

Occurrence— All  materials are obtained from black
mudstone of the Okurodani Formation at locality OK-06 (=K O-2:
36° 03' N, 136° 53' E, Cook et al., 1998). These specimens are
abundantly found (5-15 individual/cm?®) in vertebrate-bearing
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bed containing fish, turtle, dinosaur, bird, gastropods
(Viviparus onogoensis) and bivalve (“Nakamuranaia” sp.). This
bed yields gyrogonites characterized by spherical and large,
about 600 pum in diameter, and by 11-13 spiral ridges in a
lateral view; hence they may be assigned to the species different
from Mesochara sp.
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