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Abstract

Relatively well preserved ammonites were collected from a road-side exposure of the Imaura Group about 1km
northeast of Aomine-yama in Matsuo, Toba City, Mie Prefecture. Of these specimens, a few are paleontologically

identifiable and are judged to belong to Orthosphinctes (Ardescia) of the Subfamily Ataxioceratinae

(Perisphinctidae) and to Hybonoticeras of the Subfamily Hybonoticeratinae (Aspidoceratidag). These two species

are of late Kimmeridgian to early Tithonian age, and elements of Submediterranean to Tethys bioprovince.
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Systematic Description

(The supra-generic classification proposed by Donovan et al.
(1981) is adopted here. Abbreviation of measurements: D: diame-
ter; UD: umbilical diameter; H: height of the whorl; T: thickness of
the whorl; U/D: ratio of UD to D)

Superfamily Perisphinctaceae Steinmann, 1890
Family Ataxioceratidae Buckman, 1921
Subfamily Ataxioceratinae Buckman, 1921
Genus Orthosphinctes Schindewolf, 1925
Subgenus Ardescia Atrops, 1982

Orthosphinctes (Ardescia) cf. enayi Atrops, 1982
(PI. 1, figs. 1a, b)

=Virgataxioceras sp., Hachiya& Mizuno, 2004, PI. 13, fig. 74.
cf. Orthosphinctes (Ardescia) enayi Atrops, 1982, p. 65, PI. 17, figs. 2, 3;

Pl. 18, figs.1, 4.

Material: A deformed but rather complete specimen collected
from the road-side outcrop aong the Matsuo-Aomineyama road.
Collection Mizuno. Mizunami Fossil Museum Register Number:
MFM220118.

Measurements: all in mm.

Along the long axis of deformed shell
D: 115; UD: 43; H: ca47; T: unknown; U/D: 0.37

Along the short of axis of deformed shell

D: 109; UD: 38; H: ca39; T: unknown; U/D: 0.35

Number of primary ribs on the last half whorl: 17

Number of secondary ribs on the last half whorl: uncountable.

Description: shell involute (U/D about 0.35); last whorl cover-
ing about 1/3 of the preceding whorl; whorl section not precisely
known but presumably high oval in shape with rounded ventral
region; umbilicus shallow, open, with vertical umbilical wall and
rounded margin; aperture not fully preserved, but possibly provid-
ed with short lateral lappets with undulated margin. Ribbing
changes through the ontogeny; ribs on the inner whorls fine, dense,
radiate and bidichotome or polygyrate; ribbing on the later half of
the living chamber become sharp, elevated and somewhat more
spaced than on the previous part (number of the primary ribs on the
last half whorl being about 17, whereas the number on the inner
half whorl about 25); branching much more complicated, mostly
polygyrate and tending to be fasciculate with five or more sec-
ondary ribs; branching points at about the middle of the flanks;
near the aperture secondary ribs become blunt. Constrictions shal-
low, parallel to normal ribbing; last constriction near the aperture
shallow and wide, accompanied by irregular, blunt simple ribs.
Parabolic nodes absent. Suture-lines not observable.

Comparison: The present form resembles most Orthosphinctes
(Ardescia) enayi created by Atrops (1982, p. 65) . Atrops illus-
trated three specimens, of which the holotype (PI. 17, fig. 2) is
amost identical to the Toba form, except for more evolute coiling.
The holotype is provided with a short |ateral lappet at the middle of
the aperture, which indicates that the specimen is a microconch.
The aperture of the Toba form is, unfortunately, not completely
preserved, but it seems that the specimen attained the senility, as
suggested by irregular, shallow constrictions and accompanying
simple ribs on the latest part of the living chamber. In fact, though
not definite, a short broad lateral lappet seems to exist. Through
the ontogeny, the Japanese form changes its ribbing rather drasti-
cally. In the inner whorls ribbing is not quite clearly observable
because of poor preservation, but on the first quarter of the last
whorl the ribbing is composed of dense, somewhat prorsiradiate
ribs, which show generally polygyrate or polyplocoidal branching.
This ribbing style changes rather suddenly on the last half of the
last whorl into fasciculate branching from the sharp, prorsiradiate
and elevated primary ribs. Points of branching are not well defined
but vaguely on the middle flanks.

Among other Ardescia species of similar ornamentation, O. (A.)
desmoides quenstedti Atrops (p.71, Pl. 28, fig. 4 for example)
shows quite similar features, such as polygyrate and/or fasciculate
ribbing and short lateral lappets, but it is different by its more regu-
lar ribbing. Franconites, which is classified into Psudovirgatitinae
by Zeiss (1968) but is placed in the Ataxioceratidae (Subfamily
Lithacoceratinae) by Donovan et a. (1981), shows quite similar
morphology. For example, F. vimineus (Schneid) (shown by
Zeiss, 1968, p. 76, PI. 14, fig. 4) is characterized by rather involute
coiling and polyfurcated ribbing on the flanks as in the present
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form. However, it is not morphologically identical with the present
form as shown by its more inflated whorl sides and somewhat flex-
uous, irregularly branching, fine secondary ribs on the latest part of
the living chamber.

The original specimens described as Ataxioceras kurisakensis
Kobayashi & Fukada (1947, PI. 11, Fig. 2, 3) are too fragmentary
and difficult to compare. Another specimen, slightly better pre-
served, illustrated by Sato (1962, Pl. 8, fig. 8), shows similar fea-
tures, such as strong, sharp primaries, double bifurcated ribbing, to
the present form, but the last whorl seems not to be preserved, and
can not be identified definitely. Still other specimens also attrib-
uted to this species were reported by Ishida & Kasai (2004, Fig. 7)
in which a part of the living chamber is preserved. The specimens
are not described systematically, so that the definite comparison
can not be made, but it seems to be very close to the Toba form. It
is unfortunate that the last part of the living chamber is not pre-
served, so that it is impossible to make comparison with the Toba
species with certainty.

Remarks: Of other genera of the subfamily Ataxioceratinae,
Ataxioceras (Parataxioceras) is a subgenus which shows close
resemblance in shell form and ornamentation. This subgenus is
represented always by microconch species, and the general shell
form and ornamentation are similar to those of the present form.
However, it is much smaller in size, as a result of the declining
shell size following the evolution, as suggested by Atrops (1982).
For instance, A. (P.) lothari huguenini Atrops (1982, p. 206, PI. 44,
fig. 3, 4 for instance) is morphologically similar but definitely
smaller (about 70 mm in diameter).

Atrops created a variety of genera and subgenera, and classified
them into two genera, Orthosphinctes and Ataxioceras, the former
being microconches and the latter macroconches. However, this
classification can not be easily accepted, if micro - and macro-
conches represent the sexual dimorphism. However, at the present
state of our knowledge, his morphological classification is still use-
ful, and can be adopted here.

Geological age: Ardescia ranges mostly in Lower
Kimmeridgian, especially from the Platynota Zone to the
Hypselocyclum Zone. It could persist in the lower part of the
Upper Kimmeridigan (in Submediterranean sense). O. (A.) enayi
is a rather early element of the lineage of Ardescia, as advocated
by Atrops (1984, Fig. 4). However, as the Toba form is not exactly
identical to O. (A.) enayi, Lower Kimmeridgian age can not be
directly applied to the geological horizon in concern.

Geological Formation: Imaura Group of Eastern Shima
Peninsula.

Family Aspidoceratidae Zittel, 1895
Subfamily Hybonoticeratinae
Donovan, Callomon & Howarth, 1981
Genus Hybonoticeras Breistroffer, 1947

Hybonoticeras sp. (cf. H. hybonotum (Oppel))

(Pl. 1, figs. 2a, b, 3, 4)

=Hybonoticeras sp., Hachiya& Mizuno, 2004, pl. 14, figs. 84 &, b.
cf. Ammonites hybonotus, Oppel, 1868, p. 254, figs. 1-3.

cf. Hybonoticeras hybonotum, Berckheimer and Holder, 1959, p. 30, pl.
3, fig. 12, pl. 5, figs. 18, 19.

cf. Hybonoticeras hybonotum, Verma and Westermann, 1984, p. 72, pl.
18, figs. 1a-d; pl. 19, fig. 2, text-fig. 11.

Material: A large, very depressed, fragmentary specimen (Y asui
collection), and two small immature specimens (Mizuno collec-
tion) from the outcrop along the Matsuo-Aomineyama road,
Matsuo, Toba City, Mie Prefecture. The pecimen shown in Pl. 1,
fig. 2 is stored in the Muzunami Fossil Museum, with Registered
Number MFM220117. The specimens shown in fig. 3 and 4 are
Mizuno Collection.

Measurements: in mm.

Specimen MFM 220117 (PI. 1, fig. 1):

Along the long axis of deformed specimen;

D: 81.5; UD: 38; H: 28; T: unknown; U/D: 0.46; number of prima-
ry ribs at the umbilical margin about 15 per whorl.

Along the short axis of deformed specimen

D: 80; UD: 32.5; H: 27; T: unknown; U/D: 0.40;

Specimen Pl. 1, Fig.3: D: 12; UD: 5; H: ca 4; T: unknown; U/D:
0.41; number of ribs: ca 26.

Specimen Pl. 1, Fig.4 (deformed, along the long axis): D: 16;
UD:6; H: ca 8; T: unknown; U/D: 0.37; number of ribs on half
whorl: ca17.

Description: Shell evolute (U/D ratio about 0.45) with slowly
growing whorls; whorl section not precisely known but presum-
ably quadrate with rounded ventro-lateral margin; flank flat; venter
narrowly rounded with a deep narrow siphonal furrow bounded on
both sides by serrated keels, umbilical wall presumably oblique
with rounded margin. Blunt but elevated ornamentation develop on
the flanks; on the inner whorls ribs rather sharp, straight, tubercu-
late at the external margin; some bifurcated on the external side or
at the umbilical margin; on the last preserved whorl, probably
adult, two rows of tubercles, one at the ventro-lateral margin, the
other at the umbilical margin; tubercles on both rows united by
faint plications; they are generally simple but rarely bifurcated at
the outer third of the flanks; aperture unknown; suture-line
unknown.

Comparisons: This species belongs undoubtedly to the genus
Hybonoticeras, judged by its general shell form and particular
ornamentation, especially by its sulcate venter and tubercul ate-
ribbed flanks. In the juvenile stage, ribs are rather straight, radial,
and rarely bifurcated at the external flanks or united at the umbili-
cal margin, as seen on two smaller specimens. On the adult whorls,
two rows of tubercles develop on both umbilical and ventro-lateral
margins, which are linked by faint rib-like plications, as clearly
observable on the large specimen.

The holotype of H. hybonotum, reproduced by Schlampp (1991,
Pl. 26, fig. 3), show the closest resemblance in general shell form
and ornamentation to the Toba species. It is different, however, by
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rather prominent sharp spines, instead of blunt bullae.

Berckhemer and Holder (1959) distinguished three groups in the
genus Hybonoticeras, group of H. pressulum, group of H. beckeri,
and group of H. hybonotum. The first group of H. pressulum,
which tends to lose the ventro-lateral tubercles, is clearly different
from the Japanese species. The second group of H. beckeri is char-
acterized by sharper and denser ribs on the flanks; it is obviously
different from the Toba species. The third group of H. hybonotum
shows the closest similarity as mentioned above. Unfortunately,
the Toba specimen is too fragmentary and too deformed to identify
with certainty, so that it is now safe to treat it ssmply as one unde-
terminable species belonging to Hybonoticeras.

Hybonoticeras is known widely in the Submediterranean region,
especially from South Germany and South-East France, where
many species are described and illustrated. Its area of distribution
extends to the Tethyan region, including Kenya, Madagascar and
Cutch (India). Among Hybonoticeras described from India (Cutch)
by Spath (1931), Waagenia kachhensis (Spath, 1931, PI. 120, fig.
3, = Hybonoticeras kachhensis) is quite similar in shape and orna-
mentation, but it is impossible to compare exactly to the Japanese
form because of its poor state of preservation.

From Japan, two examples of Hybonoticeras are aready report-
ed. One is from the Oriai Formation (Imaidani group) in the
Shirokawa area, Ehime Prefecture, Shikoku (Takei and Matusoka,
2004), which is unfortunately not described yet and only a picture
at the exposure is published so far. Two other specimens are
reported from near Koike in Fukushima Prefecture, in the
Nakanosawa Formation, and illustrated by Sato et al. (2005, P. 4,
figs. 11, 12, and 13). These are al incomplete specimens but the
identification as Hybonoticeras is supported by its clearly observ-
able siphonal furrow and tuberculate flanks.

Remarks: Hybonoticeras is the revised name of Waagenia
(Neumayr, 1878), which was proposed for Ammonites hybonotus
Oppel, but later it was clarified that the name was preoccupied by
the other animal group, and a new name Hybonoticeras was pro-
posed by Breistroffer in 1947. This is an ammonite group well
characterized by stout, quadrate, evolute shells with sulcate ventral
region and with flanks ornamented with rows of strong tubercles or
spines. It was placed in the family Aspioceratidae by Berckhemer
and Holder (1959), and generaly considered to represent a sub-
family Hybonoticeratinae as proposed by Donovan et al. (1981).

Geological Age: According to Arkell et al. (1957),
Hybonoticeras ranges from Middle Kimmeridgian to Lower
Tithonian. However, the classification of Kimmeridgian and
Tithonian is confusing. These authors adopted Northwestern
European or Boreal domain standard, in which Kimmeridigan cov-
ers the time range from Baylei Zone to Pallasioides Zone (Arkell et
al., 1957, p. L125), which corresponds to the Upper Kimmeridgian
to Lower Tithonian age interval of the Tethyan domain (Groupe
francais d' étude du Jurassique, 1997). Hybonoticeras is abundant
mostly in the Uppermost Kimmeridgian to Lower Tithonian in
Tethyan region. Therefore the geologic age of the Imaura Group

should include at least partly the Late Kimmeridgian to Early
Tithonian time interval. However, as it serves as index fossils of
Hybonotum Zone (uppermost Kimmeridgian) and Beckeri Zone
(lowermost Tithonian) in the Submediterranean province, the Toba
speciesis likely to represent the uppermost Kimmeridgian to low-
ermost Tithonian age as well.

Geologic Formation: Imaura Group of Yamagiwa et al. (1979).
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Plate 1

Fig. 1a, b.

Fig. 2a, b.

Fig. 3.
Fig. 4.

Fig. 1a b.

Fig. 2a, b.
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Fig. 4.

Orthosphinctes (Ardescia) cf. enayi Atrops. & OO0 0Ob: 00 0000000000000 O000OOOOOOO0OOOO
000000000O0oo0O0o0oooOogx 1o

Hybonoticeras sp. (cf. H. hybonotum (Oppel)).a OO0 O b: OO0 000000 x 10

Hybonoticerassp. juv. 000 00O0Ox 20 00 OO0

Hybonoticerassp. juv. 0000 00Ox 20 OO0 OO0

Orthosphinctes (Ardescia) cf. enayi Atrops. a side view; b: a part of ventral view directly to the left side. x 1. Masuo, Toba
City, Mie Prefecture, an exposure on the Matsuo-Aomineyama road.

Hybonoticeras sp. (cf. H. hybonotum (Oppel)). a: side view; b: venral view. Locality same as above. x 1.

Hybonoticeras sp. juv. Sideview. x 2. Locality same as above.

Hybonoticeras sp. Juv. Side view. x 2. Locality same as above.
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