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Wakayama, Southwest Japan

Yasunari Shigeta'™ and Ryuji Yamamoto®

! Department of Geology and Paleontology, National Museum of Nature and Science,
4—1-1 Amakubo, Tsukuba, Ibaraki 305-0005, Japan
2 Association of Ayukawa Town Planning, 43—1 Ayukawahamaminami, Ishinomaki, Miyagi 9862523, Japan
* Author for correspondence: shigeta@kahaku.go.jp

Abstract Menuites soyaensis is one of several ammonoid taxa that represent the upper middle Campa-
nian Metaplacenticeras subtilistriatum-Hoplitoplacenticeras monju Zone in Japan. Although upper mid-
dle Campanian zonal-index ammonoids have not been found in the Toyajo Formation of the Sotoizumi
Group in the Aridagawa area, Wakayama, Southwest Japan, the discovery of a single specimen referable
to this species confirms that the uppermost part of the Nakaibara Siltstone Member correlates with the
upper middle Campanian. In Hokkaido and Sakhalin, the ammonoid fauna that includes M. soyaensis is
referred to as the “Soya Fauna”. Because associated ammonoids differ from those in the Toyajo Forma-
tion, the Soya Fauna may be restricted to the Yezo Group of Hokkaido and Sakhalin.

Key words: ammonoid, Campanian, Cretaceous, Menuites soyaensis, Toyajo Formation, Wakayama

Introduction

Various horizons in the Toyajo Formation of the
Sotoizumi
Wakayama, Southwest Japan are well known for
their rich Campanian ammonoid faunas (Misaki and
Maeda, 2009). The following three ammonoid
zones established by Toshimitsu et al. (1995) as part

Group in the Aridagawa area,

of the Japanese Upper Cretaceous biostratigraphic
zonation scheme are recognized in the formation, in
ascending order: Canadoceras kossmati, Didymo-
ceras awajiense and Pachydiscus awajiensis. They
correlate with the three-subdivision scheme for the
Campanian (Shigeta et al., 2016) as follow: the
Canadoceras kossmati Zone with the lower middle
Campanian, the Didymoceras awajiense Zone with
the lower upper Campanian, and the Pachydiscus
awajiensis Zone with the upper upper Campanian.
Until now, typical upper middle Campanian index
ammonoids have not been reported from the Toyajo
Formation, but a specimen referable to Menuites
soyaensis (Matsumoto and Miyauchi, 1984) was
discovered recently by co-author R. Yamamoto in
the Aridagawa area (Fig. 1).

Menuites soyaensis, one of the representative
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ammonoid taxa of the upper middle Campanian
Metaplacenticeras  subtilistriatum-Hoplitoplacen-
ticeras monju Zone of Toshimitsu et al. (1995),
occurs frequently in the Yezo Group in Hokkaido,
Japan and Sakhalin, Russian Far East (Matsumoto
and Miyauchi, 1984; Maeda et al., 2005; Shigeta
and Izukura, 2018). In this paper, we document the
occurrence of the species for the first time outside
of Hokkaido and Sakhalin, and discuss its biostrati-

graphic implications.

Notes on stratigraphy

The Toyajo Formation is exposed in a narrow
band along the E-W trending ridge of Mt. Toyajo in
the Aridagawa area, Wakayama, Southwest Japan.
Generally composed of siltstone, sandstone, and
alternating beds of sandstone and mudstone, the for-
mation is divided into the Nakaibara Siltstone,
Hasegawa Muddy Sandstone and Buyo Sandstone
members in ascending order (Misaki and Maeda,
2009).

The inoceramid  Sphenoceramus — schmidti
(Michael, 1899) occurs in the lower and lower
upper parts of the 700 m thick Nakaibara Siltstone
Member, while the ammonoid Canadoceras koss-
mati Matsumoto, 1954 is found in the upper part
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Fig. 1.

Index map (A) showing fossil localities mentioned in the text and locality (B) of the described Menuites soy-

aensis (Matsumoto and Miyauchi, 1984) specimen (indicated by star, based on the digital topographic map of the
Geospatial Information Authority of Japan). AR, Aridagawa; AS, Asan Mountains, HD, Hidaka; MK, Makarov; NB,

Naiba; SY, Soya Cape.

(Misaki and Maeda, 2009). The 590m thick
Hasegawa Muddy sandstone Member includes the
ammonoid Didymoceras awajiense (Yabe, 1901) in
the lower to middle parts and the ammonoid Pachy-
discus awajiensis Morozumi, 1985 in the upper
part. The +490m Buyo Sandstone Member is gen-
erally unfossiliferous, but Misaki and Maeda (2009)
reported a fragment of an ammonoid shell from the
lower part of the member.

The specimen referable to Menuites soyaensis
described herein was obtained from a float calcare-
ous concretion that most likely came from the
uppermost part of the Nakaibara Siltstone Member
in the Aridagawa area. The concretion also con-
Yabe, 1903,

Canadoceras sp., Parasolenoceras sp., Ryugasella

tained Tetragonites  popetensis

sp. and Baculites sp.

Paleontological description

Morphological terms are those used in Arkell
(1957). Quantifiers used to describe the shape of
shell replicate those proposed by Matsumoto (1954,
p- 246) and modified by Haggart (1989, table 8.1).

Abbreviations for shell dimensions: D, shell
diameter; U, umbilical diameter; H, whorl height;
W, whorl width.

Institution abbreviations.: GK, Department of
Earth and Planetary Sciences, Kyushu University,
Fukuoka; WMNH, Wakayama Prefectural Museum

of Natural History, Kainan.

Suborder Ammonitina Hyatt, 1889
Superfamily Desmoceratoidea Zittel, 1895
Family Pachydiscidae Spath, 1922
Genus Menuites Spath, 1922

Type species: Ammonites menu Forbes, 1846.

Menuites soyaensis
(Matsumoto and Miyauchi, 1984)

Fig. 2

Pachydiscus soyaensis Matsumoto and Miyauchi, 1984, p.
41, pls. 11-13, pl. 16, fig. 1, pl. 17, fig. 2, pl. 21, fig. 3.
Menuites soyaensis (Matsumoto and Miyauchi). Kodama et
al., 2002, fig. 8A, B; Maeda et al., 2005, figs. 13.1, 13.2;

Shigeta and Izukura, 2018, p. 18, figs. 5, 6A-D.

Holotype: GK. H5972, figured by Matsumoto and
Miyauchi (1984, p. 41, pl. 11), from the Schlueter-
ella kawadai Subzone of the Metaplacenticeras
subtilistriatum Zone (middle Campanian) at Soya
harbor (Loc. W7B in Matsumoto and Miyauchi,
1984), in the Soya area, northern Hokkaido.

Material examined: One specimen, WMNH-
Ge-1140210790, extracted from a float calcareous
concretion found in a small valley about 150 m east-
southeast of Kanaya Junior High School (Fig. 1),
which is equivalent to localities 0303—-0305 along
Valley S-1 of Misaki and Maeda (2009).

Description: Moderately involute with circular
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Fig. 2. Menuites soyaensis (Matsumoto and Miyauchi, 1984), WMNH-Ge-1140210790, from the calcareous concre-
tion of this study found in the Aridagawa area. A—F, body chamber and silicon rubber cast of phragmocone made
from the outer mold; A, D, apertural view; B, right lateral view; C, F, ventral view; E, left lateral view; G-I, silicon
rubber cast of phragmocone; G, left lateral view; E, right lateral view; I, ventral view. Arrow indicates position of

last septum.

whorl section, rounded venter, indistinct ventral
shoulders, and gently convex flanks with maximum
whorl width at mid-flank. Umbilicus fairly narrow,
with high, convex wall and rounded shoulders.
Major ribs arise from tubercles with elongated base
near umbilical shoulder, become straight and pror-
siradiate or rursiradiate on flanks, projecting for-
wards and feebly concave on ventrolateral shoulder,

before crossing venter in a broad convex arch. One
to three intercalated ribs between primary ribs arise
on inner to mid-flank. Ribs weaken or disappear on
venter in juvenile forms, but become stronger as
shell grows larger. Major ribs 7 and ventral ribs 24
per half whorl. Suture partly visible.

Measurements: Taken at D=65.0mm, U=
16.0mm, H=28.0mm, W=32.6mm, U/D=0.24,



70 Shigeta & Yamamoto

Fig. 3.
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Co-occurring ammonoids in the calcareous concretion of this study from the Aridagawa area. A-D, Canadoc-

eras sp., WMNH-Ge-1140210791; A, left lateral view; B, apertural view; C, right lateral view; D, ventral view; E,
F, Tetragonites popetensis Yabe, 1903, WMNH-Ge-1140210792; E, left lateral view; F, apertural view; G-J, Para-
solenoceras sp., WMNH-Ge-1140210793; G, lateral view; H, dorsal view; I, lateral view rotated 180 degrees from
G; J, ventral view; K, L, Ryugasella sp., WMNH-Ge-1140210794 (silicon rubber cast); K, lateral view; L, lateral
view rotated 180 degrees from K; M—P, Baculites sp., 1140210795; M, lateral view; N, dorsal view; O, lateral view

rotated 180 degrees from M; P, ventral view.

W/H=1.16.

Remarks: This species was originally described
as Pachydiscus Zittel, 1884 by Matsumoto and Miy-
auchi (1984). See Shigeta and Izukura (2018) for a
discussion of the generic assignment to Menuites.

Occurrence: Described specimen was collected
from a float concretion. Although the exact horizon
from which the concretion came is uncertain, judg-
ing from where it was found and its lithology, it
almost certainly came from the uppermost part of

the Nakaibara Siltstone Member of the Toyajo For-
mation. Menuites soyaensis is known from the
upper middle Campanian in the Soya Cape and
Hidaka areas in Hokkaido and the Naiba and
Makarov areas in Sakhalin.

Discussion

The uppermost part of the Nakaibara Siltstone
Member of the Toyajo Formation, which contains
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Diplomoceras sp., is thought to correlated with the
upper middle Campanian or possibly even a slightly
higher horizon (Misaki and Maeda, 2009), because
this taxon is known to range from the upper middle
Campanian  Metaplacenticeras  subtilistriatum-
Hoplitoplacenticeras monju Zone to the Maastrich-
tian in Japan (Matsumoto, 1984; Maeda et al., 2005;
Shigeta ef al., 2015; Kurihara et al., 2016). The dis-
covery of the Menuites soyaensis specimen of this
study confirms that the uppermost part of the mem-
ber corresponds to the upper middle Campanian.

A comparable ammonoid fauna from the Yezo
Group of Hokkaido and Sakhalin, referred to as the
“Soya Fauna” (Matsumoto and Miyauchi, 1984;
Kodama et al., 2002; Maeda et al., 2005; Shigeta
and Izukura, 2018), also contains Menuites soy-
aensis. This fauna is also associated with the fol-
Schluterella

kawadai Matsumoto and Miyauchi, 1984, Canadoc-

lowing representative ammonoids:
eras multicostatum Matsumoto, 1954 and Gaudryc-
eras crassicostatum (Jimbo, 1894).

The calcareous concretion of this study from the
Aridagawa area yielded five ammonoid specimens
(WMNH-Ge-1140210791-1140210795) in addition
to the Menuites soyaensis specimen (Fig. 3). Speci-
men WMNH-Ge-1140210792 is a juvenile form of
Tetragonites popetensis, which is abundant in the
Soya Fauna. Specimen WMNH-Ge-1140210791 1is
assignable to Canadoceras. Its fairly depressed
whorl section (W/H=1.1) is somewhat similar to
Canadoceras kossmati Matsumoto, 1954, but its
umbilicus (U/D = 0.26) is narrower than C. kossmati
(U/D=0.29 at a shell diameter of 30-40cm, see
Shigeta, 2019). The specimen’s juvenile shell
(35mm in shell diameter) precludes a definitive
assignment. Even though specimens WMNH-
Ge-1140210793—-1140210795 are fragmental, their
distinctive features enable us to assign them with
reasonable confidence to the genera Parasolenoc-
eras, Ryugasella and Baculites respectively. Para-
solenoceras and Baculites both occur in the Soya
Fauna (Matsumoto and Miyauchi, 1984). Ryugas-
ella has not yet been recorded in the Soya Fauna,
but it frequently occurs in the lower middle Campa-
nian in Hokkaido and Sakhalin (Wright and Matsu-
moto, 1954).

Schluterella kawadai, Canadoceras multicosta-
tum and Gaudryceras crassicostatum, all of which

characterize the Soya Fauna, have not yet been
reported from either the Aridagawa area or the Asan
Mountains of Southwest Japan (Fig. 1; Bando and
Hashimoto, 1984). This non-occurrence suggests
that the Soya Fauna may be restricted to the Yezo
Group of Hokkaido and Sakhalin, but further geo-
logical and paleontological work is required,
because fossils are rather rare in the uppermost part
of the Nakaibara Siltstone Member.
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