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Abstract

A Jurassic ammonite was known since some time from Mitarai, Shokawa in Gifu Prefecture. Sato and Kanie
(1963) described a Lilloetia (recte Lilloettia) and attributed the Callovian (middle Jurassic) age to the Mitarashi (orig-
inal spelling) Formation from which the specimen was procured. This has been thought to be a sole time indicator of
the Formation until very recent time. In the meantime the members of the Tokai Fossil Society collected a number of
ammonites from the same and neighboring localities, which include Delphinella cf. obtusenodosa (a berriasellid spe-
cies with ornament-free living chamber). This indicates the uppermost Jurassic to lowest Cretaceous age. Moreover,
the above-said Lilloettia (revised as Megaphylloceras (recte Macrophylloceras) by Sato and Westermann, 1991) tur-
ned out to be a strongly ribbed phylloceratid as indicated by Phylloceras-type sutures observable on some of the new
collections. Phylloceratids are generally long-ranging and are not controversial with the above age assignment.
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Systematic Descriptions of Ammonites

(Number of specimen starting with the code MFM denotes
the registered number of Mizunami Fossil Museum)

Family Phylloceratidae Zittel, 1884
Genus Partschiceras Fucini, 1923

Partschiceras cf. otekense Stevens, 1997
(PL. 1, Figs. 1-3, 5-7)
1963 Lilloetia sp. Sato and Kanie, p. 8, Text-fig. 1.
1991 Megaphylloceras (recte Macrophylloceras) grossicostatum Tmlay,
Sato and Westermann, p. 87.

of. 1997 Partschiceras otekense Stevens, p. 21, pl. 2, figs. 2, 3.

Materials: Some tens of specimens all incomplete, but showing
characteristic whorl section and ribbing of Partschiceras. All col-
lected from the fossil localities around Mitarai. Collections of many
collectors of the Tokai Fossil Society, and all described herein are

stored in Mizunami Fossil Museum.

Measurements: Most of the specimens are crushed or immature.
Measurements of the preserved whorls of the following three spec-
imens are given below. D: Diameter; UD: Umbilical Diameter; u/
D: ratio of UD to D; H: Whorl height, in cm.

Specimen MFM220101 (P1. 1, Fig. 1): D 7; UD 1.5; U/D 0.21;
H3.5

Specimen MFM220102 (P1. 1, Fig. 2): D(observable maxi-
mum) 7; UD ca 0.7cm; U/D ca 0.1; H(observable maximum) 3.5.

Specimen MFM220106 (PL. 1, Fig. 6): D 3.8; UD ca 0.7; U/D
0.18; H1.7.

Description: Whorls very involute, flank largely inflated, ven-
tral region rounded. Ribbing more or less dense, blunt, fine on
the juvenile whorls but more obtuse on the adult whorls, gen-
erally rectiradiate, mostly simple but some acutely bifurcate on
the lower to middle part of the flank, with rather frequent inter-
calatory ribs on the outer part of the flank. Ribs continuous until
umbilical margin. No constrictions. Suture lines definitely phy-
lloceratid, deeply incised, characterized by leaf like folioles on
the saddles.

Comparison and Remarks: The specimens studied here are all
fragmentary, except a few specimens rather well preserved up to
the mature stage (P1. 1, Figs. 1 and 2), which show very involute
whorls with inflated whorl section. The whotls are ornamented with
well distinguishable but rather obtuse ribs, unlike generally fine
ribbing of Phylloceras. Sato and Kanie's Lilloettia sp. obviously
belongs to this same species, judged by characteristic whorl shape
and ornamentation. Ribs on some of the inner whorls are fasciculate
at the umbilical margin and sometimes bifurcate at the middle of
the flank (see PL. 1, Fig. 3). It is however not certain whether these
features are general rules of this species or not; these immature
specimens could belong to other species.

Partschiceras is characterized by blunt ribbing gradually set-
ting on venter and outer flank. Arkell et al. (1956) held the generic
status for this phylloceratid, and included Macrophylloceras as a
synonym. Among many species belonging to this subgenus, P.
otekense Stevens (Stevens, 1997, Pl. 2, Figs. 2, 3) from New
Zealand is judged to be very close to the Mitarai species by similar
ribbing and whorl shape, especially by persistence of ribs at the
umbilical border. However, because of imperfect state of preser-
vation, the present species is here described as a comparable spe-
cies of P. otekense.

The former identification of Lilloettia by Sato and Kanie was
done on a single, fragmentary specimen from Mitarai, without
observing its sutures. In the present collection, a small specimen
(MFM?220106, P1. 1, Figs. 6a, b), which can be judged to belong
to the same species, shows clearly phylloceratid sutures with
rounded leaf-like lobules on the saddles (PL.1, Figs. 6c, d). This
is the definite evidence in favor of the assignment to a genus of
Phylloceratidae.

Sato and Westermann (1991) erroneously introduced the generic
name Megaphylloceras in the Range chart of Japanese Jurassic
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" ammonites, which should be corrected as Macrophylloceras.
However, this identification should be abandoned as described
above.

Geologic Formation: Mitarashi Formation (original spelling by
Iwaya, 1940), Tetori Group.

Geologic Age: Lower Jurassic to Lower Cretaceous.

Collection: M. Umemoto (MFM220101, Pl. 1, Fig. 1);
Mizunami Fossil Museum (MFM220102, PI. 1, Fig. 2); S.
Tomita (MFM220103, PI. 1, Fig. 3); K. Yano (MFM220105,
Pl 1, Fig. 5; MFM220106, PI. 1, Fig. 6).

Family Lytoceratidae Neumayr, 1875
Genus Lyfoceras Suess, 1865

Lytoceras sp.
(PL 1, Fig. 8)

Material: A fragmentary specimen collected from Locality #5
(Masuyama-dani). Collection K. Yano, stored in Mizunami Fossil
Museum,

Measurements: The following measurements are made on the
preserved part, in cm.

Specimen MFM220107 (P1. 1, Fig. 7): D 5.4; UD 2.1; U/D 0.38;
H1.

Description: Whorls evolute, overlapping only peripheral part
of the preceding whorls. Whorl section unknown but flank sli ghtly
inflated and umbilical shoulder distinct and abruptly inclined to-
ward shallow umbilicus.

Ornamentation changes during the ontogeny. Up to the diameter
of about 2-3 cm, the whorls look smooth and devoid of ribs. In the
following stage, with diameter more than about 3 cm, whorls are
covered entirely by very fine, straight, undivided simple ribs. Nar-
row, straight constrictions, 4-5 in number per whorl are clearly ob-
servable throughout the ontogeny. Sutures unknown.

Comparison and Remarks: The present specimen is apparently
immature, judged from their overall sizes, which prohibits the de-
cisive identification. However, the smooth young whorls followed
by very fine, dense straight ribs and regularly spaced sharp con-
strictions reveal that the specimens belong to a Lytoceras without
flared ribs. Typical is L. elegans, on which Beznossov (1956) es-
tablished a genus Valentolytoceras. This genus was later treated
as a sysnonym of Lyofoceras s.s. by Wright et al.(1996). The pre-
sent specimen, at least in its ribbed stage, is very similar to
elegans.

Geologic Formation: Mitarashi Formation, Tetori Group.

Geologic Age: The genus Lyfoceras suggests a wide range cover-
ing Jurassic and Cretaceous, but incapable to point more detailed
age.

Collection: K. Yano (MFM220107, PI. 1, Fig. 7).

Family Berriasellidae Spath, 1922
Genus Delphinella Le Hegarat, 1971

Delphinella cf. obtusenodosa (Retowski)
(P1. 2, Figs.1a, b; PL. 3; Pl. 4, Figs. 1-8)

Materials: More than eight specimens collected from the Loc-
alities #1, 2. 3 and 5 (Fig. 1). Three adult specimens are collected
from Locality #5 (Matsuyama-dani). All specimens are more or
less compressed and deformed into elliptical shape. Various col-
lections of the members of Tokai Fossil Society. All specimens de-
scribed herein are stored in Mizunami Fossil Museum.

Measurements: Measurements are made on some of the relatively
well preserved whorls, D: Diameter of preserved whorls; UD: Um-
bilical diameter; U/D: Ratio of umbilical diameter to diameter; H:
Height of whorl, in cm.

Specimen MFM220108 (P1. 2, Figs. 1a, b, P1. I11): D 18; UD 6.7;
U/D 0.37; HS.

Specimen MFM220109 (P1. 4, Fig. 1); D 4.8; UD 1.8; U/D 0.31;
H1.7.

Specimen MFM220110 (P1. 4, Fig. 2): D 5.3; UD 2cm; U/D 0.37;
H2

Specimen MFM220112 (PL. 4, Fig. 4): D 3.3; UD 1.4; U/D 0.42;
H14

Specimen MFM220113 (P1. 4, Fig. 5): D 4.6; UD 1.7; U/D 0.36;
H 1.6

Specimen MFM220114 (PL. 4, Fig. 6a, b): D 8.5; UD 3.2; U/D
037;H3.5

Specimen MFM220115 (P1. 4, Fig. 7): D 6; UD 2.3; U/D 0.38;
H2.5

Description: Shell of moderate to large size, developing rather
rapidly. Whorl shape and ornamentation change distinctly during
the ontogeny; general feature of the inner whorls is of Berriasellid
type (young stage), while the outer whorls become almost entirely
smooth with blunt swells (senile stage). Transition between these
two stages is rather abrupt, taking place at the diameter of about 4-
5 cm. Whorls evolute throughout the ontogeny, with open shallow
umbilicus in the young stage, and relatively narrower and deeper
umbilicus in the senile stage. Flanks in the young stage are flat, but
inflated in the senile stage, with strongly inclined umbilical wall.
Ventral region is difficult to examine, because of poor preservation,
but in the senile stage it is smooth and rounded. Ribs in the young
stage generally rectiradiate and sinuous, irregularly biplicate (rarely
triplicate) at the middle flank; intercalatory ribs are often inserted
on the outer part of the flank. Primary ribs are sometimes swelled
on the inner flank, but never develop to true bullae or tubercles. In
the senile stage ribs almost fade away, and radial irregular swells
remain on the flank, especially on the outer part. No constric-
tions. Sutures are characterized by strong, trifid first lateral lobe
and rapidly declining umbilical lobes. Some of the small specim-
ens (e.g. MFM220109, PL. 4, Fig. 1) are judged to be micoconches
as suggested by moderately developed lappet and irregular ribbing
near the aperture.

Observation: At first glance, it seems that the figured specimens
represent two different species; one large, smooth species and the
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other small Berriasellid. However, if we trace the ontogeny on some
well-preserved specimens, it is clear that the small Berriasella-like
whorls represent the young stage, while large, smooth whorls the
senile stage. In fact, the Berriasella-like inner whorls are observable
in the umbilicus of the large specimens (see for instance P1. 2, Fig.
la and Pl 4, Fig. 6a).

In the young, ribbed stage, whorls are rather evolute, with com-
pressed oval whorl section, presumably much higher than wide, and
ornamented with irregularly bifurcated, more or less sinuous ribs.
There are no tubercles at the points of furcation but on some spec-
imens ribs are slightly swollen on the inner half of the flank (P1. 4,
Fig. 3). The ventral region is generally difficult to observe, but is
likely to have no keels in the young stage. It is definitely rounded
and devoid of furrows nor keels in the senile stage. Umbilicus is open
and shallow, as large as about 40 % of the diameter. A specimen
(MFM220109, P1. 4, Fig. 1) shows a short lateral lappet, accompanied
with irregular sinuous ribs near the aperture. This suggests that the
specimen is a microconch. Specimens MFM20110 and 220113 (PL
4, Figs. 2 and 5) seem to be microconches as well, as suggested by
irregular ribbing appearing at the latest part of the preserved whorls.
In the senile, smooth stage, all the ribs become suddenly faint and
eventually fade away. Sometimes gentle swells survive, especially
on the outer flank (e.g. PL. 3). In some cases, fine striae are seen on
some of the outer whorls, instead of swells (PL 4, Fig. 6). In this
stage the whorls grow rather rapidly, and whorl section becomes
more inflated laterally than in the young stage. Umbilicus becomes
deeper, bounded by gently convex umbilical margin. Unfortunately
no apertural margin is preserved in the senile whorls, but the general
shape suggests that these represent macroconches.

The transition from the younger to senile stages is rather abrupt,
as seen on large specimens (PL. 2; PL. 3; Pl 4, Fig. 6).

On a specimen (MFM220108, P1. 2, Fig. 1a), sutures show deeply
incised lobes and saddles, with an important first lateral lobe, as-
ymmetrically trifid, followed by rapidly reducing in size but still
deeply incised, umbilical lobes.

Comparison: In general, Berriasella comprises forms of widely
variable ornamentation, as pointed out by Mazenot (1939). He ac-
cordingly classified the genus into 2 sections and 3 series, each of
which is further divided into form groups on the basis of such as-
pects as existence or absence of ventral groove, mode of furcation
of ribs, number of rows of tubercles on the side, etc. Among these,
he identified two groups with smooth adult whorls, represented by
Berriasella delphinensis and by Berriasella fischeri respectively.
The first group is characterized by the existence of ventral furrow,
while the second by the non-existence of it. The first group is later
designated as a genus, Delphinella, by Le Heggarat (1971), of
which the type species is Hoplites delphinensis Kilian. Among the
species attached to this genus, Delphinella obtusenodosa (Retow-
ski) resembles the present species to a considerable degree, in its
whorl shape and ornamentation. As the young whorls of D. obtu-
senodosa are provided with more regular, straight, dense ribbing
and with more prominent umbilical bullae on the smooth whorls,

the Mitarai form can not be totally identified with this species, but
remains a comparable species of D. obtusenodosa.

Mazenot (1939) cited also a group of Berriasella fischeri, which
has also smooth adult whorls, but without ventral groove. He cited
in this group only B. ardescensis (Mazenot, 1939, PL. 23, Fig.6),
which has rather strong ribs on the penultimate whorl, and is clearly
different from the present one. Nikolov (1982) created a genus Bon-
cheviceras, based solely on this species, but it seems useless to es-
tablish an independent genus.

The two-stage ontogeny can be seen in other species of Delphin-
ella, but all others are to some degree different from the Mitarai
species in whorl features and ornamentation. Despite the ventral
region remains unknown, the present species is here designated as
Delphinella cf. obtusenodosa (Retowski).

Geologic Formation: Mitarashi Formation, Tetori Group.

Geologic Age: Delphinella ranges from Late Tithonian to Berri-
asian in age, mostly in Tethys-Pacific region. D. obtusenodosa is
commonly known in the Upper Tithonian and Berriasian of the Tet-
hys region, such as SE France, Tunisia and Crimea. The more pre-
cise age of the present Mitarai specimens is not decided, because
no age-sensitive companion ammonites are discovered so far, so
that it is here dated simply from Upper Tithonian to Berriasian.

Collections: Various collections of the members of Tokai Fossil
Society. K. Kato (MFM220108, P1. 2); K. Yano (MFM220109, PL.
4, Fig. 1; MFM220111, P1. 4, Fig. 3); S. Tomita (MFM20110, PL.
4, Fig. 2); Mizunami Fossil Museum (MFM220112, PL. 4, Fig. 4);
H. Kato (MFM220113, Pl. 4, Fig. 5); K. Hachiya (MFM220114,
Pl 4, Fig. 6); F. Sakakura (MFM220115, PL. 4, Fig. .

Genus Berriasella Uhlig, 1905

Berriasella sp.
(PL. 1, Fig. 4; PL. 4, Fig. 8)

Materials: Small incomplete specimens from Loc. #3 and 5. Mit-
arai and Matsuyama-dani.

Measurements: On preserved whorls, D: Diameter of preserved
whorls; UD: Umbilical diameter; U/D: Ratio of umbilical diameter
to diameter; H: Height of whorl, in cm.

Specimen MFM220116 (P1. 4, Fig. 8): D ca 5.5; UD 1.3; U/D ca
0.23; H2.3.

Observation: These are incomplete specimen showing somewhat
different ribbing from accompanying Delphinella, and are here
treated as a separate species. The preserved whorls show rather in-
volute coiling, with relatively small umbilicus (U/D about 0.2), with
flat flank and rounded narrow ventral region, in which no ventral
furrow seems to exist. The flank is ornamented with irregularly
bifurcated or sometimes bidichotomous ribbing. Some irregular
interspaces between ribs are observable. Some of the primary
ribs are slightly swollen, but at the umbilical margin, ribs fade
away, without any umbilical bullae nor tubercles. No sutures are
visible.

Remarks: As they are a fragmentary specimens, no definitive sys-
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tematic assignment is possible. However, judged by the general fea-
ture of ribbing, it can be compared to some of the Berriasella spe-
cies.

Among many Delphinella specimens collected from the nearby
localities, these specimens show particular ornamentation, so that
They are treated as a separate species.

Geologic Formation: Mitarashi Formation, Tetori Group.

Geologic Age: Age uncertain, but most probably Late Jurassic to
Early Cretaceous, judged from the age of the accompanying species.

Collection: K. Hachiya (MFM22014, PI. 1. Fig. 5); T. Hayashi
(MFM220116, P1. 4, Fig. 8).
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Plate 1

2 1.
X 2.
[ 3.
<] 4.
X 5.
X 6.

X 7.

Fig. 1.
Fig. 2.

Fig. 3.
Fig. 4.
Fig. 5.
Fig. 6.

Fig. 8.

Partschiceras cf. otekense Stevens, x 1, #3114, Hi5 # 6, MFM220101 #5#: B Z BR4E.

Partschiceras cf. otekense Stevens, x 1, {13k, Hi5 # 3, MFM220102 FaiR b A S48 K. a. fUTH, b. JETH.

Partschiceras cf. otekense Stevens, x 1. fHIFFEE, #hA # 1, MFM220103 ‘& HAEEREE.

Berriasellasp. x 1, #ML4, #h 8 # 5, MFM220104 #R5—AREREE,

Partschiceras cf. otekense Stevens, 5k, x 1. =gk, Hi& # 4, MFM220105 R B —A4:FR4E.

Partschiceras cf. otekense Stevens, $ha¢, x 1 . #3145, Hu& # 5, MFM220106 KB —E R4, a. SR, 20,
x 3;b.a & UREAR, 1272 LB SHERTIBBRO B2 TOMEBEILB OO (L LEOPPA - BVES). x3cb
DA% TS O, X 3;d. b OBRSEERTEHSOMME, X 3. cLdTRONS 7 4 0k 7 REGESK, &
CITAWER O BIICEE.

Lytoceras sp., x 183145, His # 5, MEM220107 RIF—H$R4E,

Partschiceras cf. otekense Stevens, x 1, Matsuyama-dani, Loc. #6, MFM220101, coll. Masayuki Umemoto.

Partschiceras cf. otekense Stevens, x 1. Mitarai, Loc. #3. MFM220102, Mizunami Fossil Museum. a. Lateral view, b. Ventral
view.

Partschiceras cf. otekense Stevens, x 1. Mitarai, Loc. #1, MFM220103, coll. Susumu Tomita.

Berriasella sp. x 1. Matsuyama-dani, Loc. #5, MFM220104, coll. Kiichiro Hachiya.

Partschiceras cf. otekense Stevens, inner whorls,x 1. Mitarai, Loc. #4, MFM220105, coll. Kazuo Yano.

Partschiceras cf. otekense Stevens, inner whorls. Matsuyama-dani, Loc. #5, MFM220106, coll. Kazuo Yano. a. Lateral view
of the outer mold, X 1; b. Same specimen as a, x 1, lateral view of the inner mold, showing a part of phragmocones with suture
lines (upper left part of whitish tint); c. Enlarged lateral view of the septate whorls of b, x 3; d. Enlarged ventral view of the
septate whorls of b, X 3. Note the phylloceratid saddles on Figs. 6¢ and d.

Lytoceras sp., X 1. Matsuyama-dani, Loc. #5, MFM220107, coll. K. Yano.
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Plate 2

1. Delphinella cf. obtusenodosa (Retowski). #2114, #u5 # 5, MEM220108, AIHERIEE £R45, ERTLA AR, x 1.2,
B o i, b, FME .

Fig.1.  Delphinella cf. obtusenodosa (Retowski). Matsuyamadani, Loc.#5, MFM220108, coll. Kazuhiko Kato. Repository: Mizunami

Fossil Museum. x 1. a. Lateral view of the inner mold, b. Ventral view of the inner mold.
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Plate 3

Dephinella cf. obtusenodosa (Retowski). [RIAR 11 & & UAZZ 4458, x 1,

Delphinella cf. obtusenodosa (Retowski). Same specimen as Pl. 2, outer mold, x 1 .
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Plate 4

1.
2.

3.
4.
5.
6.
7.
X 8.

Fig. 1.
Fig. 2.
Fig. 3.
Fig. 4.
Fig. 5.
Fig. 6.

Fig. 7.

Fig. 8.

Delphinella cf. obtusenodosa (Retowski), &, x 1. fHIF-2k, b5 # 2, MFM220109, KT —HERLE, 415

Delphinella cf. obtusenodosa (Retowski), 3 % & < microconch, x 1 ETOE, Hha # 1, MFM220110, 8 4. FHIRTH
EA TR R,

Delphinella cf. obtusenodosa (Retowski), 4, x 1 . THIF2E, HhA # 3, MFM220111, R —HFR4E,

Delphinella cf. obtusenodosa (Retowski), Sk, < 1. HFLE, Hhs # 3, MFM2201 12, R T L G Y A

Delphinella cf. obtusenodosa (Retowski), £h#%, x 1 . HHIF2E, Hhs # 5, MFM220113, INEEA FetRe,

Delphinella cf. obtusenodosa (Retowski), Q,x 1. #ILA, Hifsi# 5, MFM220114, K5 —HRER4E, a. NEL, b, HL5.
Delphinella cf. obtusenodosa (Retowski), Q, EEO—E%ET, x 1. HFLHE # 1,MFM2201 15, WAL R4,
Berriasella sp. §jt, x 1. 1ok, Hui 4 3, MEM220116, B3 S04,

Delphinella cf. obtusenodosa (Retowski), 3. x 1. Mitarai, Loc. #2, MFM220109, coll. Kazuo Yano. Outer mold.

Delphinella cf. obtusenodosa (Retowski), probably microconch, x 1. Mitarai, Loc. #1, MFM220110, coll. Susumu Tomida,
Mizunami Fossil Museum.

Delphinella cf. obtusenodosa (Retowski), inner whorls, X 1. Mitarai, Loc. #3, MFM220111, coll. Kazuo Yano.

Delphinella cf. obtusenodosa (Retowski), inner whorls, x 1. Mitarai. Loc. # 3, MFM2201 12, Mizunami Fossil Museum.
Delphinella cf. obtusenodosa (Retowski), inner whorls, X 1. Mitarai, Loc. #5, MFM220113, coll. Hisao Kato.

Delphinella cf. obtusenodosa (Retowski), @, x1. Matsuyama-dani, Loc. #5, MFM220114, coll. Kiichiro Hachiya. a. Inner
mold, b. outer mold.

Delphinella cf. obtusenodosa (Retowiski), Q, including parts of living chamber, X 1, Mitarai, Loc. #1, MFM2201135, coll. Fujio
Sakakura.

Berriasella sp., inner whorls, x 1. Mitarai, Loc. #3, MFM220116, coll. Tsuneki Hayashi.
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