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Abstract.

Tanabeceras horokanaiense sp. nov. is described from the lowest Cenomanian (Upper Cretaceous)

in the Horokanai area, Hokkaido, northern Japan. This new taxon, which represents an intermediate form
between T. yezoense (Shigeta, 1996) and 7. mikasaense (Shigeta, 1996), suggests that Tanabeceras evolved and
radiated in the Northwest Pacific realm during the early Cenomanian. This evidence together with the presence
of many endemic gaudryceratid ammonoids strongly suggests that there was something to separate distribution
of the gaudryceratids between the Northwest Pacific realm and other regions during early Cenomanian time.
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Introduction

Tanabeceras Shigeta et al., 2012, a genus belonging to
the subfamily Gabbioceratinae Breistroffer, 1953 of the
family Gaudryceratidae Spath, 1927, probably evolved
from Gabbioceras Hyatt, 1900 during early Albian time,
and it subsequently became widely distributed in California
and the Mediterranean area during early to middle Albian
time (Murphy, 1967; Shigeta et al., 2012). It then disap-
peared from both areas, and late Albian to Cenomanian
family members are known only from Hokkaido and
Sakhalin (Shigeta, 1996; Hayakawa and Nishino, 1999;
Yazykova et al., 2004; Shigeta et al., 2012). Three spe-
cies have been reported from the Northwest Pacific
realm: T. pombetsense Shigeta et al. (2012) from the
upper Albian, 7. yezoense (Shigeta, 1996) from the low-
est Cenomanian, and 7. mikasaense (Shigeta, 1996) from
the upper lower to middle Cenomanian (Shigeta et al.,
2012). Judging from their stratigraphic distribution,
Shigeta (1996) hypothesized that the Cenomanian spe-
cies, i.e., T. yezoense and T mikasaense, probably
belonged to the same lineage and evolved in this partic-
ular realm.

My recent examination of the specimen assigned to
Gabbioceras yezoense Shigeta, 1996 by Nishida et al.
(1997, pl. 7, fig. 5) from the lowest Cenomanian in the
Horokanai (Soeushinai) area, northwestern Hokkaido
leads me to recognize it as a new taxon. I herein describe

it as a new species of Tanabeceras and discuss its evo-
lution during Cenomanian time.

Paleontological description

The systematic description basically follows the clas-
sification established by Klein et al. (2009). Morpholog-
ical terms in the systematic description are those used in
the Treatise on Invertebrate Paleontology (Moore,
1957). Quantifiers used to describe the shape of the
ammonoid shell replicate those proposed by Matsumoto
(1954, p. 246) and modified by Haggart (1989, table 8.1).

Abbreviations for shell dimensions.—D = shell diam-
eter; U = umbilical diameter; H = whorl height; W =
whorl width.

Institution abbreviations—MCM = Mikasa City
Museum, Mikasa; NMNS = National Museum of Nature
and Science, Tsukuba; TKD = Institute of Geoscience,
University of Tsukuba, Tsukuba.

Superfamily Tetragonitoidea Hyatt, 1900
Family Gaudryceratidae Spath, 1927
Subfamily Gabbioceratinae Breistroffer, 1953
Genus Tanabeceras Shigeta, Futakami and Hoffman, 2012

Tanabeceras horokanaiense sp. nov.
Figures 2F-J, 3
Gabbioceras yezoense Shigeta. Nishida et al., 1997, pl. 7, fig. 5.
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Figure 1.

Maps showing distribution of the Cretaceous Yezo Group (black areas) in Hokkaido, Japan and Sakhalin, Russia, and local-

ities of Tanabeceras in the Horokanai area (Loc. 81005 in Matsumoto and Inoma, 1975) and the Mikasa area (IK1100 in Matsumoto, 1965).

Holotype.—TKD 30051 (repository, Department of
Earth Sciences, Kyushu University) consists of a phrag-
mocone collected as a floated pebble from Loc. 81005
along the Suribachi-zawa River in the Horokanai
(Soeushinai) area, Hokkaido (see Matsumoto and Inoma,
1975, fig. 2; Figure 1). Shell diameter at the last pre-
served septum is 18.7 mm (probably middle-growth
stage), and if the entire body chamber had been pre-
served, its diameter would be 33-35 mm, assuming a
body chamber length of about 300 degrees, as in other
depressed gaudryceratids.

Diagnosis.—Tanabeceras with rounded venter and a
fairly narrow, deep umbilicus with a subangular umbili-
cal shoulder, and ornamentation characterized by fine
lirae and constrictions.

Etymology—Named after the Horokanai area, north-
western Hokkaido.

Description—Very involute, very depressed shell
characterized by a depressed reniform whorl section with
a gently convex umbilical wall, subangular umbilical
shoulder, and rounded venter. Maximum whorl width

occurs on umbilical shoulders at one-third to one-fourth
of whorl height. Umbilicus fairly narrow, deep and fun-
nel-shaped. Ornamentation consists only of constrictions
and fine lirae, which arise at umbilical seam, curve back-
wards on umbilical shoulder, become slightly rursiradi-
ate, and cross venter in a broad, slightly concave arch.
Lirae are sometimes prominent on inner flank. Suture
consists of early gaudryceratid-type characters with
bipartite lateral saddles. Lateral angulation located in
middle of umbilical lobe.

Measurements—Taken at D = 18.7 mm of TKD
30051, U=44 mm, H= 84 mm, W= 149 mm, U/D =
0.24, W/H = 1.717.

Comparison.—Tanabeceras horokanaiense sp. nov. is
very close to 7. yezoense, but differs by its more com-
pressed whorls and rounded venter. According to Shigeta
(1996), the W/H values of T. yesoense at shell diameters
of 13.0-15.3 mm vary from 2.42 to 2.48. In contrast, the
W/H value of the new species at a diameter of 18.7 mm
is 1.77. Compared in the same growth stage, the new spe-
cies also resembles 7. mikasaense in having a rounded
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Figure 2. A-E, Tanabeceras yezoense (Shigeta, 1996), NMNS PM23457, from the lowest Cenomanian in the Horokanai area (Sakin-
zawa River, precise locality unknown), middle-growth stage; F—J, Tunabeceras horokanaiense Shigeta sp. nov., TKD 3051 (holotype), from
the lowest Cenomanian in the Horokanai (Soeushinai) area (Loc. 81005 in Matsumoto and Inoma, 1975), probably middle-growth stage; K—
O, Tanabeceras mikasaense (Shigeta, 1996), MCM A400 (paratype), from the upper lower Cenomanian in the Mikasa area (Loc. IK1100 in
Matsumoto, 1965), middle-growth stage. Arrows indicate position of whorl cross sections.

venter. However, the latter has only fine lirae, while the
former possesses constrictions in addition to fine lirae.
The phragmocone of 7. pombetsense is somewhat similar
to T. horokanaiense sp. nov., but its whorls are more
depressed (W/H = 2.0 at shell diameter 20.0 mm) and its
umbilical wall is slightly concave. The adult body cham-
ber of T. pombetsense is ornamented with flat-topped,
band-like or low fold-like broad major ribs.
Occurrence—The holotype, TKD 30051, was col-
lected from a float calcareous concretion along the
Suribachi-zawa River in the Horokanai (Soeushinai)
area. Although the exact stratigraphic horizon from
which the concretion came is uncertain, judging from its
location, it without doubt came from the mudstone of the
Member My3 of the “Middle Yezo Group” (Hashimoto
et al., 1965; Nishida et al., 1997), which can be corre-

lated with the Graysonites adkinsi-G. wooldridgei Zone
(= lowest Cenomanian, Toshimitsu et al., 1995).

Discussion

Tanabeceras yezoense and T. mikasaense each exhibit
quite different shell forms and ornamentation features
(Figure 2). On the other hand, 7. horokanaiense sp. nov.
shows intermediate features between the two species,
namely the new species shares constrictions with T.
yezoense, and a gently convex umbilical wall and
rounded venter with 7. mikasaense. This evidence sug-
gests a close phylogenetic relationship for T. horoka-
naiense sp. nov. with both species. T. mikasaense most
likely evolved from 7. yezoense via T. horokanaiense sp.
nov., but it is also possible that 7. mikasaense and T.
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Figure 3. Suture line of Tanabeceras horokanaiense
Shigeta sp. nov., TKD 3051 (holotype), from the Horokanai area,
Hokkaido, at # = 6.6 mm. Solid line represents siphuncle, and
broken line indicates position of umbilical shoulder.

yezoense may have evolved independently from T. horo-
kanaiense sp. nov., since 1. mikasaense occurs in
younger horizons.

Compared in the same later growth stage, late Albian
Tanabeceras pombetsense is characterized by a slightly
concave umbilical wall and flat-topped, band-like or low
fold-like, broad major ribs on its body chamber, features
which are quite different from those of 7. yezoense and
T mikasaense (Shigeta, 1996; Shigeta and Izukura,
2013). Therefore, any supposed phylogenetic relation-
ship between T. pombetsense and these Cenomanian spe-
cies is uncertain.

It is a well known fact that the early Cenomanian
ammonid fauna of Hokkaido, particularly gaudryceratids
and marshallitines, contains several endemic genera and
species that are restricted to just Hokkaido and Sakhalin
(Matsumoto, 1943, 1955, 1984, 1991, 1995; Matsumoto
et al., 1972a, 1972b, 1997, 2004; Shigeta et al., 2010).
Furthermore, the lack of overlap of gaudryceratids and
marshallitines between the Yezo Group (northern Japan)
and the Goshoura Group (southwestern Japan) even
within the confines of Japan already existed in the lowest
Cenomanian Graysonites adkinsi-G. wooldridgei Zone
(Komatsu and Maeda, 2005). These occurrences, which
suggest that there was something to separate the distri-
bution of gaudryceratids between the Northwest Pacific
realm and other regions during early Cenomanian time,
are clearly supported by the evidence that Tanabeceras
flourished only in the Northwest Pacific realm during
early to middle Cenomanian time.
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