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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 Tokal Fassil Society collecled 2 number of
ammonites from the same and neighboring localities, which include Delphinella cf. obiusenodosa (a berriasellid spe-
cies with ornament-free living chamber). This indicates the uppermost JTurassic to Jowest Cretaccous age. Mereover,
the above-said Lifloettia (revised as Megaphylioceras (recte Mucrophyllaceras) by Sato and Westermann, 1991) tur-
ned out to be a strongly ribbed phylloceratid as indicated by Phylloceras-type sutures vbservable on some of the new
collections, Phylloceratids are generally long-ranging and are nol controversial with the above age assignment.
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Systematic Descriptions of Ammonites

{tumber of specimen starting with the code MFM denotes
the registered number of Mizunami Fossil Museum)

Family Phylloceratidae Zittel, 1884
Genus Partschiceras Fucini, 1923

Partschiceras of, orekense Stevens, 1997

(PL. 1, Figs. 1-3, 5-7)
1963 Litloeric sp. Sato and Kanie, p. 8, Text-fig. 1.
1991 Megaphylloceras (recie Macmphylfocer‘a.s‘) grossicostatum Imlay,
Sato and Westermann, p. 87,

of. 1997 Parischiceras ofekense Stevens, p. 21, pl. 2, #igs. 2, 3.

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

stored in Mizunami Fossil Muscum,

Measurements: Most of the specimens are crushed or jmmature.
Mecasyrements of the preserved whorls of the following three spec-
imens are given below. I: Diameter; UD: Umbifical Diameter; U/
N: ratio of UD to I); H: Whorl height, in em.

Specimen MFM220101 (PL 1, Fig. 1): D 7; UD 1.5; U/D 0.21;
3.5

Specimen MFM220102 (P1. 1, Fig. 2}; Di{ebservable maxi-
mum) 7, UD ¢a 0.7cm; U/D ea 0.1; H(pbservable maximum) 3.5.

Specimen MFM220106 (Pl. 1, Fig, 6} D 3.8; UD ca 0.7, U/D
0.1%: H 1.7,

Description: Whorls very involute, flank largely inflated, ven-
tral region rounded. Ribbing more or less dense, blunt, fine on
the juvenile whorls but morce obtusc 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 Nank. Ribs continueus until
umbilical margin. No constrictions. Suture lines definitely phy-
loceratid, deeply incised, characterized by leaf like folioles on
the saddles.

Comparison and Remarks: The specimens studied here are all
[ragmenlary, cxcepl & lew specimens rather well preserved up to
the maturc stage (PL. 1, Figs. | and 2), which show very involule
whorls with inflated whorl section, The whorls are ornamented with
well distinguishable but rather obluse ribs, unlike generally fine
ribbing of Phyiloceras. Sato and Kanie's Lilloeftia sp. obviously
belongs to this same species, judged by characteristic whorl shape
and ormamentation, Ribs on some of the inner whorls are fasciculate
at the umbilical margin and sometimes bifurcate at the middle of
the flank {see P1. 1, Fig. 3). Tt is however not certain whether these
{ealures are general rules of this species ot not; these immature
specimens could belong to other species.

Partvchiceras is characterized by blunt ribbing gradually sct-
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 al the
umbilical border. However, because of imperfect stale of preser-
vation, the present species is here deseribed as a comparable spa-
cics of P. orekense.

The former identification of Lilloeitia by Sato and Kanie was
done on a single, (ragmentary specimen from Mitarai, without
observing its sulures. [n the present collection, a small specimen
(MTM220106, PL. 1, Figs. 62, b), which can be judged to belong,
to the same species, shows clearly phylloceratid sutures with
rounded leaf-like lebules on the saddles (P11, Figs. 6¢, 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 Japancsc Jurassic
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ammonites, which should be corrected as Macraophylloceras.
However, this identification should be abandoned as described
above.

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

Geologic Age: Lower Jurassic to Lower Cretaceous.

Collection: M. Umemoto (MFM220101, Pi. 1, Fig. 1);
Mizunami Fossil Museum (MFM220102, PI. 1, Fig. 2 ), S.
Tomita (MFM220103, P1. |, Fig. 3); K. Yano {(MFM220103,
PL 1, Fig. 5; MFM220106, PL 1, Fig. 6).

Family Lytoceratidag Neumayr, 1875
Genus Lyfoceras Suess, 1863

Lytoceras sp.
(PL 1, Fig. 8)

Material: A (ragmentary specimen collecled from Locality #5
(Masuyama-dani}. Collection K. Yano, stored in Mizunami Fossil
Museum,

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

Specimen MFM220107 (P1, 1, Fig. 7): D 5.4; UD 2.1; U/D 0.3K;
1.

Description: Whotls evolule, overlapping only peripheral part
of the preceding whorls. Whorl section unknown bul flank slightly
inflated and umbilical shoulder distinet and abruptly inclined to-
ward shallow umbilicus.

Ornamentaiion changes during the enlogeny. Up to the diameter
of about 2-3 cm, the whorls look smooth and devoid of ribs. Tn the
[ollowing stage, with diameter more than about 3 em, whorls are
covered entircly by very fine, straight, undivided simple ribs. Nar-
row, straight constrictions, 4-5 in number per whorl are clecarly ob-
servable throughout the entogeny. Sutures unknown,

Comparison and Remarks: The present specimen is apparently
immature, judged from their overall sizes, which prohibits the de-
cisive idenfification. 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 Beznossoy (1956) es-
tablished a genus Valentolyfoceras. This genus was later treated
as a sysnonym ol Lyetoceras s.5. by Wright et 21.(1996), The pre-
sent specimen, at lcast in its ribbed stage, is very similar to
elegany.

Genlogic Formation: Mitarashi Formation, Tetort Group.

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

Coflection: K. Yano (MFM220107, P1. I, Fig. 7).

Family Berriasellidae Spath, 1922
Genus Delphinella Le Hegarat, 1971

Delphinella cf. obtusenodosa (Retowski)
(PL. 2, Figs.la, b; P1 3; PL 4, Figs. |-8)

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

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

Specimen MFM220108 (P1. 2, Figs. la, b, PL III): D 1&; UD 6.7,
/D037, Hs.

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

Spacimen MFM220110 (P14, Fig. 2): D 5.3; UD 2em; 1/D 0.37;
H2

Specimen MTM220112 (P1. 4, Fig. 4):T33.3; UD 1.4; U/D 0.42;
H1.4

Specimen MEM220113 (P14, Fig. 5): D 4.6, UD 1.7; /D 0.36;
H!ls&

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

Specimen MFM220115 (PL, 4, Fig. 7): D 6; UD 2.3; U/D 0.38;
H25

Description: Shell of moderate to large size, developing rather
rapidly, Whorl shape and omamentation change distinetly during
the ontogeny; general feature of the inner whotls is ol Berriascllid
type (young stage), while the outer whorls become almaost 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 entogeny, with open shallow
umbilicus in the young stage, and relatively narrower and deeper
umbilicus in the senile stage. Flanks in the voung stage are flat, but
inflated in the senile stage, with strongly inclined umbilical wall.
Ventral region is diflicult to examine, because of poor preservation,
bui in the senile stage it 13 smooth and rounded. Ribs in the young
stage generally rectiradiate and sinuous, irregularly biplicate (rarely
triplicate) at the middle tlank; intercalatory ribs are ollen inscrted
on the puter part of the flank. Primary ribs are sometimes swelled
an the inner flank, but never develop to true buliae or tubercles. In
the senile stage ribs almost fade away, and radial itregular swells
rcmain on the MMank, cspecially 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, P1. 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 ontegeny on some
well-prescrved 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 whaorls are observable
in the umbilicus of the large specimens (scc for instance PL 2, Fig.
la and P14, Fig. 6a).

[n 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 peints 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 s a microconch. Specimens MEM20110 and 220113 (P1.
4, Figs. 2 and 3) seem to be microconches as well, as suggested by
irregular ribbing appearing at the latest part of the preserved whorls.
In the senile, smoolh stage, all the ribs become suddenly faint and
eventually fade away. Sometimes gentle swells survive, cspeeially
on the outer flank (e.g. PL. 3). In some cases, fine striac are seen on
some of the outer whorls, instcad 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 [rom the younger to senile stages is rather abrupt,
as seen on large specimens (P1. 2; P1, 3; PL. 4, Fig. 6).

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

Comparison: |n general, Berriasellu comprises forms of widely
variablc 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
ol ribs, number of rows of tbercles on the side, efc. Among these,
he idenlified two groups with smooth adult whotls, represented by
Berriasella delphinensis and by Berriasella fischeri respectively.
The tirst 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 deiphinensis 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 ol D. obifu-
senodosa are provided with more regular, straight, dense ribbing
and with more prominent nmbilical bullae an the smooth whorls,

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

Mazenet {1939) cited also a group of Berriasefla fischeri, which
has also smooth adult whorls, but without ventral groove. He cited
in this group only B. ardescensis (Mazenot, 1939, P, 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 specics, 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
speeies in whorl features and ornamentation. Despite the ventral
region remains unknown, the present species is here designated as
Delphinclla of, obtusenodusa (Retowski),

Geologic Formation: Mitarashi Formation, Tetori Group,

Geologic Age: Delphinella ranges from Late Tithonian to Berri-
asian in age, mostly in Tethys-Pacific region. I, obtusenodosa is
commoeniy 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-sensilive 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, PL 2); K. Yano (MTM220109, P1,
4, Fig, 1; MFM220111, PL 4, Fig. 3); 8. Tomita (MFM20110, PL
4, Tig. 2); Mizunami Fossil Museum (MFM220112, PI. 4, Fig. 4);
H. Kato (MFM220113, PL 4, Fig. 5); K. Hachiya (MTM220]14,
Pl. 4, Fig. 6); F. Sakakura (MFM220115, PL. 4, Fig. 7).

Genus Berriasella Uhlig, 1905

Berriasella sp.
(P1. 1, Fig. 4; PL 4, Fig, &)

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

Measurements: On preserved whorls, I); Diametcr of preserved
wharls; TUD: Umbilical diameter; U/D: Ratio of umbilical diameter
to diameter; H: Height of whotl, in cm.

Specimen MFM220116 {Pl. 4, Fig. 8): D ca 5.5 UDi3; UDca
0.23: H2.3.

Ohservafion: These arc incomplete specimen showing somewhal
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 reunded narrow ventral region, in which no ventral
fiwrow seems to exist. The flank is ormamented with irregularly
bifurcated or sometimes bidichotomous ribbing. Sceme irregular
interspaces between ribs are observable. Some of the primary
ribs are slightly swollen, but at the umbilical margin, ribs fade
away, without any urnbilical bullae nor tubergles, 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 [sa-
wre of ribbing, it can be compared w0 some of the Berriasellu spe-
cles.

Among many Delphinella specimens collecled from the nearby
localities, these specimens show particular ornamenlation, so that
‘They are treated as a separatc species.

Geologic Formation: Milarashi Formation, Tetori Group.

Geologie Age: Age uncertain, but most probably Late Jurassic to
Farly Cretaceous, judged trom the ags of the accompanying species.

Coliection: K. Hachiya (MIFM22014, PL. 1. Fig. 5); T. Hayashi
(MFM220116, PL. 4, Fig. 8).
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Plate 1

B 1. Partschiceras of. otekense Stevens, » 1, B[145, W& & 6, MFM220101 R 2 2R &,

] 2. Partschiceras of. otekense Stevens, » 1. 8, Hh 5 % 3, MEM220102 SRiBTT L4 B8, o {0700, b, (EHE.

3. Parischiceras of, orekense Stevens, X 1. 28, a3 2 1, MFM220103 B I H4E.

4. Berriasellasp. x 1, #3L4%, Hof # 5, MEM220104 W48 5 SHRAE,

[ 5. Parischiceras cf. otekense Stevens, Zha%, = 1. 8L, H&E £ 4, MPM220105 AWM —E 7REE,

6. Partschiceras of, ofekense Stevens, 8hi%, = 1. 8305, HH & 5, MFM220106 5287 -HiR4E. a. 948, &0,
% 3boa SR UAEE, 0 LESHESRTBRO—F4£TOHBIIE A 0 (ELOPPE 1T 053, ©3eb
OEEBEARTEHGCE, > 3,d b OBSBELTHSOED, 3 c LdTROND 7 ¢ T 2RSSR, &
AT AL EER ORI IR,

I Lytoceras sp., » VIR 4, MG ¢ 5, MEM220107 &% LR

Fig. 1. Partschiceras f. otekense Stevens, x 1. Matsuyama-dani, Loc. #6, MFM220101, coll. Masayuki Umemoto.
Fig. 2. Parschiceras cf. otekense Stevens, x 1. Mitarai, Loc. #3. MFM220102, Mizunami Fossil Museum. a. Lateral view, b. Venlral

VIEW.
Fig. 3. Portschiceras of. ofekense Stevens, X 1. Mitarai, Loe. #1, MFM220103, coll. Susumu Tomita.
Fig. 4.  Berriasella sp. > 1. Matsuvama-dani, Loc, #5, MFM220104, coll. Kiichiro Hachiya.
Fig. 5. Partschiceras cf. otelense Stevens, inner whorls,x 1, Mitarai, Loc. #4, MFM220105, coll. Kazuo Yano.
Fig. 6. Partschiceras cf. otekense Stevens, inner whorls. Malsuyama-dani, Loc. #5, MFM220106, coll. Karzuo Yano, a. Lateral view

of the outer mold, % I; b. Same speeimen as &, x 1, laterat view of the inner mold, showing a part of phragmocones with suturc
lines (upper left part of whitish tint); ¢. Enlarged lateral view of the septate whorls of b, % 3; d. Enlarged ventral view ol the
septate whorls of b, % 3. Note the phylloceratid saddles on Figs. 6c and d.

Fig. 8. [ytoceras sp., ¥ 1. Matsuyama-dani, Loc. #5, MFM220107, coll. K. Yano.
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Plate 2

1.

Fig.1.

Delphinelia of ohiusenodosa (Retowski), #4111, Hi i & 5, MFM220108, PUEEFIEEE, iR /b A irEs. « 1. a P
T, b, BIREE.

Delphinella of. obtusenodosa (Retowski). Matsuyamadani, Loc.#5, MEM220108, coll. Kazuhike Kato. Repository: Mizunami
Fossil Museum. x 1. a. Lateral view of the inner mold, b, Ventral view of the inner mold.






Plate 3
Dephinella of. obtusenodosa (Retowski). Mg 11 &[] US4 7 2L, < 1.

Delphinella of. obtusenodesa (Retowski). Same specimen as P1. 2, outer mold, x 1 .






Plate 4

1. Delphinelia of. obtusenoilosa (Retowski}, &\ x | {038, Hhs & 2. MFM2201090, = EF—H iR, 518

B2,  Delphinellacf. obtusenodosa (Retowski), % & { microconch, = 1 #HITF-¥E, #i,00 # 1, MEM220110, B FHEPLE. Bl
ey

= 5. Delphinelln of, obtusenodosa {Retowski), $hik, x 1, #IF8E, Hi & 3, MFM220111, Rl —H R,

4,  Deiphinelia cf. obrusenodosa (Retowski), Sh3%, >« 1 #01TR5E, HiH & 3, MPM220112, 3R AL A YRS,

5.  Delphinella cof. obtusenodosa {Retowski), S8, x 1, M3, M5 & 5, MEM220113, Ingks L 5pts

6. Delphinella of. obtusenadosa (Retawski), @, x 1 FAIIA, Higl # 5, MEM220114, B0 E—RREREE. 0. PIEL b, S8

7.  Delphinella cf. obtusenodosa {Retowski), @, (EFF @ -Fi& &1z, « 1. HTFHEH £ 1,MFM220115, AR BIRE,

8.  Berriasellasp. §rf < 1 #1F#e, A4 3, MEM220116, #H HRE.

Fig. 1.  Delphinelia cf. obtusenodosa {Retowsks), . x 1. Mitarai, Loc. #2, MFM220109, coll. Kazno Yano. Outer mold.

Fig. 2. Delphinella of. obtusenodose (Retowski), probably micraconch, x 1, Mitarai, Loc, #1, MFM220114, coll. Susumu Tomida,
Mizunami Fossil Museum.

Fig.3.  Delphinelia cf. obtusenodosa (Retowski), inner whorls, x 1, Mitarai, Loc. #3, MFM220111, coll. Kazuo Yano.

Fig. 4. Delphinella of, vhiusenodosa (Retowski), inner whorls, x 1, Mitarai. Loc, # 3, MFM220112, Mizunami Fossil Museurn,

Fig. 5.  Delphinella cf. obiusenodosa (Retowski), nner whorls, = 1. Mitarai, Loc. #5, MFM220113, coll. liisac Kato.

Fig. 6.  Delphinella cf. obtusenodosa (Retowski), @, x1. Matsuyama-dani, Loc. #5, MFM220114, coll. Kiichiro Hachiya. a. Inner

mold, b. outer mold.

Fig. 7. Delphinella of. ohtusenodosa (Retawski), Q, including parts of living chamber, x 1, Mitarai, Log, #1, MEM220115, call. Fujia
Sakalura.

Fig. 8. Berriagsella sp., inner whorls, x 1. Mifarai, Loc, #3. MFM220116, coll. Tsuneki Hayashi.
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