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330.

LIASSIC VOLSELLA, MYTILUS AND SOME OTIHER

DYSODONT SPECIES IN JAPAN*

(Studies on the Liassic Pelecypods in Japan, 6)

ITARU HAYAMI

Geological Institute, University of Tokyo
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The Mytilidac and Ostreidae arc fair-
ly common in the Liassic Kuruma
group. Kosavasmur (1935) reported the
occurrence of AMytilus and Arcomytilus
from the group, but they remain unde-
scribed. Lately the writer added a large
amount of fossils to the Kuruma-Shizu-
kawa collection including some Volsellu
and Pleria (s.1.) in the Lower Hettangian
Geralrigonia hosourensis bed of the Shizu-
kawa group. In the present paper are
described the following species:—

Volsellu
cies.

Volsella sp. indet.

Arcomytilus dairensis Kopayasur and Ha-
YAMI, DCW specics.

Arcomytilus sp. indet.

Mytilus (Fulcimylilus) stricapillatus Hay aM1
new specices.

Mytilus (Falcimytilus) stricapillatus Havyams,
subsp.

Mitilus (Falcimytilus) heranirus Havami,
new species.

bakerelloides Hayasmi, new spe-

+

* Received April 5, 1957 ; read June 15, 1957.
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Mytilus (Fulcimytilusy heranirus layami,
subsp.

Mytitus (Falcimytilus) sp. indet.

“Qstrea’ a sp. indct.

“Ostrea’ b sp. indet.

Pteria (s.1.) kitakamiensis Havami, new
species.

Oxytoma (?) sp. indet.

[Family Mytilidae FFiesming

The classification of the family is
principally based on the anatomy which
is. however, inapplicable to fossils. In
consequence the classificatory criteria
are inevitably restricted to the hinge-
structure, ligament-structure, umbonal
septum. external outline, umbonal posi-
tion and surface ornamentation.

The carliest of this family is Volsellu
in the Devonian. Since then. the genus
persisted through the long geological
ages without any striking modification.
It is most reasonable to regard the
genus to be the trunk of the Mytilidae.
whence Mjytilus and many other related
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genera have branched off. Aly/ilus has
been produced from Volsella by the
shifting of the umbo from subterminal
to terminal.

Living Adtilus has some umbonal
teeth and weak anterior adductor, while
the hinge-area is edentulous in Volsella.
Nevertheless it is not always easy (o
distinguish these two as for Jurassic
forms, because many forms are found
to be intcrmediate between Volselle and
Mytilus with regard to outline and
umbonal position. Therefore. the form-
er is considered by some authorities as
a subgenus of the latter.

Cox (1937) established Fulcimytilus as
a subgenus of Afy/ilus for some Jurassic
species with terminal umbones and
edentulous hinge areas. Ile is of opin-
ion that true Myiilus is absent in the
pre-Jurassic, although there are many
so-called Mstilus species in the Triassic
and several in the Permian. But it is
possibly a little prior to Lias that Fulei-
mytilus was derived at first from Vol-
sella, il considered that Alytilus (Falci-
mytilus) nasai Kovavasur and Icimgawa
and its varieties (1950 Icnikawa. 1954)
are known from the Carnic in the
Kochigatani series in Japan. DPutting
aside this problem. lfalcimytilus is real-
ly closer to Volselle than Mytilus s. str.
in the edentulous hinge, although it
agrees better with Mytilus s str. in the
terminal umbo. As suggested by Cox
(1940), the subgenus may include most
Jurassic species of AMlytilus, because no
Jurassic specics has umbonal teeth. The
present five Liassic forms are probably
included in its category.

Arcomytilus Acassiz (1842) is charac-
terized by the modioliform outline and
radial markings on the surface. Cox
(1937, 1940) considered it as a subgenus
of Brachidontes Swainson (1840). In Dre-
chidontes s. str., however, the shell is

ovate and the anterior area more
cxpanded than in Avcomylilus. As men-
tioned by Cox, dysodont teeth are
frequently ohservable in Recent Brachi-
dontes but absent in Arcomytilus, al-
though Acassiz mistook the marginal
impression of radial ribs for them. In
the Middle and Upper Jurassic there
arc many radially ribbed species of
Arcomytilus. Some of them have modioli-
form or cven mytiliform outlines and
nearly terminal umbones. Radial mark-
ings are commonly met with also in
Septifer, Musculus and Crenella. But
Arcomytilus  differs essentially  from
Septifer in the absence of the umbonal
seplum for adherence of the anterior
adductor, and from two others in the
trigonal outline.

Although certain phylogenetical rela-
tionship may exist between Arcomytilus
and Brachidontes, the writer thinks
plausible to regard Arcomvtilus to be a
distinct genus derived from the main
trunk of the Mytilidae comprising Vol-
sella and some related genera.

So far as the writer is aware, -lrco-
mytilus is scarcely known from the Lias.
The two forms in this paper which have
explicit radial ornaments may be its old
representatives, but the materials are
too poor to give their descriptions in
detail.

Genus Volsella Scororr. 1777.

(=Modiolus Lamarck, 1799
Modiolu Lasmarck, 1801 ;
Fumodiolus Tniring, 1900)

Type species :—Mytilus modiolus Linni,
Recent.

Volsclla bakcvelloides Favami,

new species.

Plate 23, Figures 1-3.
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Description :—Shell medium, equivalve,
modioliform, elongated postero-ventral-
ly, non-carinated, strongly inflated,
slightly to fairly longer than high;
test thin: hinge-margin slightly convex,
fairly long, occupving about two-thirds
of shell-length: posterior margin gently
arcuate ; anteroventral one of shell-body
almost straight, but sinuated at its
junction with anterior margin in front
of developed anterior area; umbonal
angle between hinge-margin and antero-
ventral one about 45 degrees; anterior
area wide, well inflated, clearlv defined
from shell-hody by a shallow groove.
somewhat similar to anterior wing in

Measurement in non.

Holotype (MM 2719) Right valve
Paratype (MM 2720) Left valve
Paratype (MM 2721) Left internal mould

Observation and Comparison :—T he holo-
type (IFig. 1) is 2 well preserved speci-
men, showing the complete oulline of
right valve. In the paratype (Fig. 3)
umbonal and dysodont teeth are absent.
Internallyv, the anterior area seems not
so well defined as externally. The small
paratvpe (Fig. 2) is fairly different in
outline from the holotype; its umbonal
angle much larger. Seecing the occur-
rence from the same fossil bed and the
similar surface-markings, however, such
differences are considered individuality.

This species. though its outline is
variable to this extent, is safely refer-
able to Volsella by the edentulous
hinge and developed anterior area.
Volsella persisted from Devonian to
Recent without any striking evolution.
and there arc a great number of com-
parable specics 1o this. If compared
with most Upper Triassic and Jurassic
species. this is characterized by a well
defined and inflated anterior area and

Bakevellia, rounded at the extremity:
anterior slope of shell-surface steep,
nearly vertical; the grealest convexity
lving close to antero-ventral margin,
and posterior arca comparatively flat-
tened; whole surface marked with more
or less regular coarse conceniric lines.
Internally. ligament probably subinter-
nal, occupying greater part of hinge-
line, supported by an internal ridge
which is narrow and subparallel to
hinge-line, running behind umbonal
area 1o postero-dorsal corner; umbonal
septum absent; hinge edentulous:; ad-
ductors unknown.

Length Height Thickness
440 29.0 8.0
30.5 29. 0 7.0
42.0 29.0 7.5
strong concentric line on the shell-

surface which are fairly regular at the
intervals and widely spaced.

Modiolus imbricatus (Sowrrpy) (1818,
Vol. 3: Morris and Lycevr., 1853
Lorior, 1883; Cox. 1935, 1940) is a well
known Middle Jurassic species with a
wide distribution. It has a more ex-
panded and flattened anterior area.
weaker concentric lines and a smaller
umbonal angle than the present spe-
cies. Alvtilus jurensis Roeamur (Cox, 1935,
pl. 15, figs. 15-17) from British Somali-
land seems to vary to some extent in
the development of anterior areca, and
Cox (1937, 1940) regarded it as an inter-
mediate form between Volsella and
Mytilus. Among the Somaliland speci-
mens the one in figure 16 is [lairly
similar to this species in the outline
and surface-markings, but the anterior
arca of jurensis is generally not so well
developed. Adytilus arbenzi Renz (1935)
from the Upper Jurassic “ Mwlilus-Schi-
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chten” of Alps differs from this also
in the less developed anterior area, al-
though the concentrics and general
outline are very similar to those of
the holotype. Modiola hoffmanni NiLssoN
and A lusotanica in Borna (1903) from
the Lias in Portugal may bhe related
forms to this. But the concentrics are

more delicate than in the present
species.
Occurrence :—All  specimen procured

from a black shale of lower Hettan-
gian Niranohama formation of Shizu-
kawa group at Niranohama in Utatsu-
mura, Mivagi Prefecture (Province of
Rikuzen).

Volsella sp. indet.

Plate 23, Figure 4.

Only a fragmentary left valve (MM
2722) is at hand. This form is con-
siderably similar to the preceding spe-
cies in the modioliform oulline and
development of anterior area. But the
concentric lines are by far wecak than
in bakerelloides. and there are numerous
fine radial riblets on the antero-ventral
slope of shell-body.

Occurrence :—Black shale of Domerio-
Toarcian Shinatani formalion of Kuru-
ma group al the upper stream of Tera-
dani in Daira, Asahi-machi. Toyama
Pref.

Genus Arcomytilus Acassiz, 1842
Type species :—Mytilus  pectinatus So-
wersy (1821), Upper Jurassic.
Arcomytilus dairensis Konayasni
and Havama, new species.

Plate 23. Figures 5 and 6.

Description :—Shell small, mytiliform,
well inflated. much longer than high

(holotype, MM 2734, 25.0 mm. long: 185
mm. high; 5.0mm. thick); test thin:
umbo terminal and sharply pointed
with an umbonal angle of about 50
degrees; hinge-margin nearly straight,
short, passing gradually into evenly
arcuate posterior margin; anterior
margin almost straight; anterior cari-
nation weak, marginal, leaving no
anterior area; surface ornamented with
many radial ribs which are fairly
prominent in central area and crossed
by conspicuously wide-spaced concent-
ric lines of growth; nothing is known
of internal structure.

Observation and Comparison :—Only two
imperfect left valves are given. If
compared with ever-described species
of Arcomytilus from Middie and Upper
Jurassic, its anterior areca is unde-
veloped and its umbo very terminal.
The radial ribs are comparatively weak
in the posterior arca of the holotype
and neither bifurcated nor divaricated.

Occutrrence :—Procured at the lower
stream of Daira River in Asahi-machi,
Toyama Pref., but its exact horizon is
uncertain.

Arcomytilus sp. indet.

Plate 23, Figure 7.

Only a small right valve is before
hand. Shell subtrigonal, modioliform
with a developed anterior area, much
longer than high (MM 2736, 19.5 mm.
long; 12.0 mm. high); hinge-margin
fairly convex; anterior area rounded.
clongited along anterior margin of
shell-hody, defined from it by a shal-
low groave; umbo not terminal, located
at about a fifth of hinge-line from the
anterior end; anterior carination very
weak ; surface ornamented with rough-
ly spaced radial ribs which become
fairly strong in ventral area.
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The radial ornaments of this form
remined one of Arcomytilus, although
the anterior area is similar to th:at of
Volsella. Tts specific identification is
deferred until sufficient materials will
be procured.

Occurrence : — Sandstone of Domerio-
‘T'oarcian Shinatani formation at Shina-
tani in Omi-machi, Niigata Pref.

Genus Mytilus Linng. 1758.

Type species :—Nylilus  edulis  Linng

(1758), Recent.

Subgenus Falcimytilus Cox, 1937.

Type species : —Mytilus suprajurensis Cox
(1935), Upper Jurassic.

Mytilus (Falcimytilus) stricapillatus
Havami, new species.

Plate 23, Figures 8-11.

Measurement in mm.

-,

Holotype (MM 2
Paratype (MM 2
2

7
Paratype (MM 2728) Left valve

Description : —Shell large, equivalve,
sickle-shaped, weakly carinated, moder-
ately convex, morc or less longer than
high; test thick for genus; hinge-
margin slightly sinuated, forming an
apical angle of about 50 degrees with
hinge-line; umbo terminal; anterior
area very narrow, ill-defined; weak
carina running close {o anterior mar-
gin, incurving behind beak; anterior
slope in front of carination very steep
and nearly vertical, while posterior
area is comparatively flatiened; sur-
face marked with fine concentric lines
of growth and numerous dense radial
capillae which are persistently per-
pendicular to growth-lines and fairly
prominent in carly stage. Internally,
a narrow ridge for adherence of liga-
ment elongated close and subparallel
to hinge-margin: umbonal and dvso-
dont tecth absent.

726) Bivalved specimen
27) Right internal mould

} Length Height Thickness
72.5 68.5 29 0
75.5 74.5 ?

24. 0 19.5 3.5

Observation and Comparison :—1n a juve-
nile left valve (Fig. 8) anterior area is
not developed, if compared with the
adult holotype (Fig. 9). The numerous
radial capillae, which are charateristic
of this species, are seemingly weaken-
ed out through growth.

The sickle-shaped outline and thick
test are similar to those of Lyceftia Cox
(1937), especially of Lxycettia Ilunularis
(Lvcerr). Faint radial capillae are
also discernible in the lectotype of
that species (Cox, 1937, pl. 17, fig. 1),
although he mentioned nothing of the
capillae. This species, however, cannot
be referred to Lycettia, because of the
narrow ligament area and absence of

umbonal septum. The edentulous hinge
area is more likely to that of Falci-
mytilus.

Occurrence :—Common in sandstones of
Domerio-Toarcian Shinatani (ormation
at Shinatani in Omi-machi, Niigata
Pref. and rare in black shales of Lias-
sic “ T'suchizawa formation ” at Kuruma
in Kitaotari-mura, Nagano Pref. (Prov.
of Shinano.)

Mytilus (Falcimytilus) stricapillatus
Havas subsp.
Plate 24, Figures 1 and 2.

There are two similar specimens to
the preceding species, which are bro-
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ken and secondarily deformed. If
compared with typical stricapiliatus,
this form has a more elongated hinge-
margin and a morc gently curved
ventral one.

Occurrence :—Rare in sandstones of
the Middle Lijassic Negoya formation
at Neiridani in Kurobe National IForest,
Toyama Pref.

Mytilus (Falcimylilus) heranirus
Havamr, new species.

Plate 24, Figurces 3 and 4.

Description :—Shell medium for genus.
subtriangular, mytiliform, weakly cari-
nate, not strongly inflated; test thin;

Measurement in nomn.

hinge-line nearly straight, very long,
occupying more than two-thirds of
shell-length; anterior margin straight,
forming an umbonal angle of about 50
degrees with hinge-line ; umbo terminal
and pointed; anterior carination be-
coming obscure towards ventral side,
leaving a narrow anterior area in its
front, which is scarcely defined from
anterior slope; the grealest convexity
lying close to anterior margin. and
posterior area well flattened; surface
smooth except for fine concentric lines
of growth. Internally, umbonal and
dysodont teeth absent; ligament borne
by an internal ridge which runs sub-
parallel to hinge-margin.

Holotype (MM 2723) Right valve
Paratype (MM 2724) Right valve

Observation and Comparison :—The tri-
bal name in Kosavasii’s manuscript is
applied in the specific denomination.
The holotype (Fig. 4) is possibly more
or less compressed secondarily, while
the paratype (Fig. 3) is slightly broken
in postero-dorsal area.

Judging from the terminal umbo,
distinct carination and edentulous
hinge-area, this species may be refer-
red to subgenus Falcimytilus Cox. The
subtriangular outline, narrow anterior
area and long hinge-margin are dis-
tinguishing characters of this species.
Muvtilus mirabilis Lersius var. limorensis
Krumseck (1923) from the middle Lias-
sic Mvtilus-bank of Timor is somewhat
similar to this, but in that variety the
hinge-margin is much shorter and the
anterior margin deeply sinuated. Shell-
convexity is very strong in ftimorensis,
but rather weak in the present species.
Mpytilus (Falcimytilus) sublaevis SowerBy

i Length Height Thickness
[ 43. 0+ 3.0+ 4.5+
\ 49.0 42.5 9.5

(1823, Vol. 5: Morris and lLycerr, 1853)
from the Bathonian in Ingland also
resembles to this in the triangular out-
line. In the British species, however,
the antero-ventral margin is more or
less sinuated, while it is nearly straight
in this species.

This species differs from the proced-
ing stricapillatus in the more trigonal
outline, elongated hinge-line and ab-
sence of radial capillae on the surface.

Occurrence :—Common in black shales
of Liassic * Tsuchizawa formation ” at
Tsuchizawa and Kuruma in Kitaotari-
mura, Nagano Pref. (Prov. of Shinano).

Aytilus (Falcimytilus) heranirus
Havanr subsp.
Plate 24, Figure 5.
There are two large right valves

which are fairly similar to the pre-
ceding species. But the shell is more
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strongly inflated with a sharp anterior
carination than in typical heranirus.
The anterior margin is almost straight
in Jeranirus, but fairly sigmoidal in
this form. On the other hand, this
form is somewhat similar to Afviilus
(Falcimytilus) suprajurensis Cox in the
strong carina and broad anterior slope
before it, but the anterior margin is
more abruptly sinuated below the umbo
than in that species.

Occurrence :—Rare in black shales of
lower (?) Liassic Kitamatadani forma-
tion of Kuruma group at Kitamatadani
in Asahi-machi, Toyama Pref.

AMytilus (Falcimytilus) sp. indet.
Plate 24, Figures 6 and 7.

Only two internal moulds are given.
Shell medium, crescentic in outline,
strongly inflated, almost as long as high
(MM 2733, 42.0 mm. long, 39.0 mm. high,
13.0mm. thick); hinge-margin rather
short, convex, passing gradually into
posterior margin without any angulu-
tion; antero-ventral margin genitly
sinuated; carination very weak; an-
terior area small, ill-defined from an-
terior slope of shell body in internal
mould ; umbo terminal, pointed; inter-
nal ridge running subparallel and
closc to hinge-margin; umbonal and
dysodont teeth absent.

This form resembles Mytilus mirabilis
Lervsius var. timorensis Krumneck (1923)
in the general outline and strong
shell-convexity. But judging from the
growih-lines of timorensis, that variety
seems more trigonal than this form.

Occurrence :—Sandstone of Negoya for-
mation at Neiridani.

Family Ostreidae Lasmarck

Genus Ostrea Linni, 1758.

Type species :—Ostrea edulis Linng. Re-
cent.

’

“(siree” a sp. indetl.

Plate 24, Figure 8.

Represented by an internal mould of
a left valve. Shell large, inequilateral,
vertically clongated, strongly convex,
thick (MM 2742, 4.0 mm. long, 81.5 mm.
high, 15.5* mm. thick); ligament area
wide, striated. provided with a large
deep opisthocline acute-triangular cen-
tral pit, which is Dbordered on each
by a convexity ; adductor monomyarian,
located slightly posteriorly to center;
inner surface irregularly folded, lack-
ing any radial plications.

Judging from the irregular outline
and ligament structure, this is safely
placed in the wide sense of " Ostrea’.
DouviLriz (1904) established genus Lio-
strea on the basis of Ostrea sublamellvsa
Dunksr. The genus has been said to
be distinguished from Ostrea (s.s.) by
being more equivalve and by lacking
radial ribs on the left valve. The
name has been hitherto applicd for the
greater part of Jurassic non-coiled

“Ostrea” by most authors. The pre-
sent form belongs probably also to
Liostrea. But the specific determina-

tion is impossible at present. becausc
the right valve and the exterior of the
left valve of this form are as vyet
unknown.

Occuwrrence '—Procured from a sand-
stone of Domerio-Toarcian Shinatani
formation at Shinatani.

“Ostrea” b sp. indet.
Plate 24, Figure 9.

There are several smaller Ostrea-like
shells which were collected from the
Kuruma group at various localities. It
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is difficult to say, however, which is
most typical as a species, because its
outline i1s very variable.

The illustrated specimen is an inter-
nal mould of a right valve. Shell small,
pyriform, fairly convex in early stage
but later it becomes concave; ligament
area narrow, having a nearly acline
obtuse-trigonal central pit bordered on
each side by a weak convexity; adduc-
tor single, circular, posterior to center;
inner surface smooth.

This form resembles * Ostrea” sp.
(Naxazawa, 1955) from the Carnic Nabae
group in the pyriform outline and the

reversing of shell-convexity in  the
middle stage, but the central pit is
wider than in the Carnic form.

Occurrence .—The illustrated specimen
procured from the Liassic ** Tsuchizawa
[ormation ” at Tsuchizawa in Kitaotari-
nura.

Family Pteriidae Meex
Genus Pterie Scororr, 1777.
(=Avicula Brucuiere, 1791)

Type species :—Mylilus hirunde lanng,
Recent.

Explanation of Plate 23

Volsella bakervelloides 11avan1, new species. ...

............................................................. p. 156
Right valve (MM 2719) x1. holotype. Loc. black shale of Lower Hettangian

Niranohama formation at Niranohama in Utatsu-mura, Miyage Prefecture (Pro-

Fig. 1.
vince of Rikuzen).
Fig. 2. Leflt valve (MM 2730) x|, paratype. Loc. dilto.
Fig. 3. Internal mould of a left valve (MM 2721) x1, paratype. Loc. ditto.

Volsella sp. indet. (i

............................................................. p. 158

Fig. 4. Clay cast from the external mould of a left valve (MM 2722) x1, Loc. black-
shale of Toarcian (?) Shinatari formation at the upper stream of Teradani in
Kurobe National Forest, Toyama Pref.
Arcomytilus dairensis Kopavasur and HAYAMI, new SPecies.  ..ocoiiviiiiiniiinnineenn. p. 158
Fig. 5. Left valve (MM 2734) X1, holotype. Loc. fine sandstone at the lower stream of
Daira River in Asahi-machi, Toyama Pref. KoBavasui coll.
Fig. 6. Left valve (MM 2735) x1. Loc. the same as fig. 4.

Arcomytilus sp. indet. o

............................................................ p. 158

Fig. 7. Left valve (MM 2736) x1, Loc. sandstone of Toarcian Shinatani formation at
Shinatani in Omi-machi, Niigata Pref.
Mytilus (Fulcimytilus) stricapillatus HAYAM!, MCW SPECICS. teirirniiiiieneaitiititiitvreereseaenaraias p. 159

Fig. 8

Left valve (MM 2728) x2, paratypc. Loc. black shale of Liassic * Tsuchizawa

formation " at Kuruma in Kitaotari-mura, Nagano Pref. (Prov. of Shinano).

Fig. 9.

Bivalved specimen (MM 2726) X1, holotype. Loc. the same as fig. 7.

Fig. 10. Left valve (MM 2729) x1. Loc. ditto.
Fig. 11. Internal mould of a right valve (MM 2727) x1, paratype. Loc. ditto.

Oxytoma (?) sp. indet. ...

............................................................. p. 163

Fig. 12. Left valve (MM 2740) x1.5. Loc. fine sandstone of Domerio-Toarcian Shinatani
formation at the upper stream of Kanayama-dani, in Omi-machi, Niigata Pref.
Fig. 13. Left valve (MM 2741) x1.5. Loc. ditto.

All illustrated specimens are kept in the Geological Institute, University of Tokyo.

Photo by Ugkr.
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Pteria (s. 1) kitakamiensis
Havami, new species.
Plate 24, Figures 10 and 11.

?21904. Gercvillia trigona YOKOYAMA, Jour.
Coll. Sci. Imp. Univ. Tokyo, Vol. 18,
Art. 6. p. 12, pl. 2, fig. 8 (non fig. 7)

Description :—Shell highly inequivalve,
trigonal, pteriform, compressed; test
thin; left wvalve moderately inflated
but right one is nearly flat; hinge-
margin straight, almost as long as
whole shell-length; anterior margin
long, almost straight, forming an angle

Measurement (n mm.

Holotype (MM 2737) Right external mould
Paratype (MM 2738) l.cft intcrnal mould

Observation and Comparison : —Six speci-
mens are at hand. but all are more or
less broken or deformed secondarily.
Though the hinge structure is unknown,
the present species is referable to Pleria
(s. 1) in view of the general outline and
horizontal ridge along hinge-margin.

The ridge appears in Gervillia praeciursor

Quenstept (Heawry, 1908) and several
species of the Bakevelliidae, bul more
commonly in Mesozoic ** Pteria .

This species is so similar to the
specimen of Gervillia trigona Yokovama
(1904, p. 12, pl. 2, fig. 8, non fig. 7) in
the ftrigonal outline and conceniric
lamellae, that that specimen possibly
is conspecific with this. But the speci-
fic name. {rigona, is applied 1o the
form as represented by the other type
specimen (fig. 7) which has an explicit
ligament structure of Bakevellia-type.
The writer designated already it as
the lectotype of Bakevellia trigona (Yoxo-
vama) (Havas, 1957, p. 51, pl. 2, fig. 2).

Occurrence :~—Rare in black shales of

of 40 degrees or so with hinge-margin;
ventral margin short, abruptly curved;
posterior one slightly sinuated in dor-
sal half, forming a small pointed pos-
terior auricle; anterior wing large.
clongated along anterior margin. de-
fincd from shell-body by an obscure
groove in right valve; umbo fairly
protruded above hinge-line in left
valve. but not in right: surface mark-
ed with more or less fluctuated con-
centric lamellae: inner surface of left
valve undulated by some broad radial
plications; hinge and ligament struc-
turcs unknown.

Thickness

Length Height
I 38.5 24 0 1.5
; 2. 04 21.54 7.5

lower Hettangian Niranohama f{orma-
tion at Niranohama.

Genus Oxvtoma Meex. 1864

Type species :—Avicula inequivalris So-
werny (1818, Vol. 3. p. 78 pl. 244, fig.
2, non fig. 3), Middle Jurassic (=Avicula
mitinsteri Bronn in Gorpruss, 1836.)

Oxvioma (?) sp. indet.
Plate 24, Figures 12 and 13.

Several ill-preserved left valves are
at hand. Shell small, prosocline, con-
vex;  hinge long., straight with a
pointed posterior auricle, below which
posterior margin is fairly sinuated;
umbo more or less rising above hinge-
margin, located at about a third of
shell-length from front: surface sculp-
tured with about 15 radial ribs of a
single order of prominence.

Nothing is known of the hinge-
structure and the right valve. Judging
from the general outline and ornamen-
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tation, this seems a member of Oxvtoma. of the Lower Shinatani formation

but the specific identification is defer- (Domerio-Toarcian) at the upper stream
red until sufficient material will be of Kanayamadani in Omi-machi, Nii-
procured. gata Pref.

Occirrence . —Rare in fine sandstone

Explanation of Plate 24

Mytilus (Falcimytilus) stricapillatus THAYAMI subsp. o p. 159
Fig. 1. Internal mould of a left valve (MM 2731) xI. Loc. sandstonc of Middle Liassic
Negova formation at Neiridani in Kurobe National Forest, Toyama Pref.
Fig. 2. Internal mould of a right valve (MM 2732) x1. Loc. ditto.
Mutilus (Falcimytilus) hevanirus HAYAMI, DCW SPCCIES. ..., p. 160
Fig. 3. Right valve (MM 2723) x 1.5, holotype. Loc. black shale ol Liassic » Tsuchizawa
formation " at Kuruma in Kitactari-mura, Nagano Pref. Kopavasur coll.
Fig. 4. Right valve (MM 2724) x1. paratype. Loc. ditto.
Mitilus (Falcimytilus) heranirus Mavamr subsp. p. 160
Fig. 5. Left valve (MM 2730) x 1. Loc. black shale of Lower (?) Liassic Kitamatadani
formation at thce upper stream of Kitamatadani in Kurobe National Forest
Mivtilus (Faleimyfilus) Sp. InAUl. o e p. 161
Fig. 6. Internal mould of a right valve (MM 2733) x1. Loc. the same as fig. 1.
Iig. 7. Internal mould of a lefi valve (MM 2725) x1. Loc. ditto.
COSIIea ™ 1 SP. IBE . oot e e ettt e e e aaeaenae p. 161
Fig. 8 Gypsum cast from the internal mould of a left valve (MM 2742) x1. Loc.
sandstone of Toarcian (?) Shinatani formation at Shinatani in Omi-machi,
Niigata Pref.
COsIrea ™ D SPANACL. o e p. 161
Fig. 9. Internal mould of a right valve (MM 2743) x1. lLoc. black shale of liassic
“ Tsuchizawa formation’ at Tsuchizawa in Kitaotari-mura.
Preria (s. 1) kitakamiensis HAYAMI, NEW SPECIES. ... p. 163
Fig. 10. Internal mould of a left valve (MM 2738) x1, paratype. Loc. black shale
of Lower Hettangian Niranohama formation at Niranohama in Utatsu-mura.
Miyagi Prel.
Fig. 11. External mould of a right valve (MM 2737) x1. holotype. Loc. ditto.

All illustrated specimens are kept in the Geological Institute, University of Tokyo.

Photo. by Usxks
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Liassic Dysodonts
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MESOZOIC PLANTS FROM THE TETORI SERIES,

CENTRAL HONSHU, JAPAN (Part 1)*

TATSUAKI KIMURA

Scnior Iigh School att. Tokyo Univ. of Education.
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Introduction

In this paper the writer describes a
marked species collected from the Tc
and Td horizons in the section of Ta-
modani?. (T. Kinura, 1957)

In describing this short report, the
writer expresses his sincerc gratitude
for the helps of Dr. H. Fuiimoro and
S. Expo who kindly guided him during
this study.

Description ol species
Pteridophyta
Filicales Incertae Sedis
Form-genus Cladop/lebis BroNeNiART
Cladopliebis shinshuensis Tarriwa
Plate 25, Figures 1, 2; Text-figure L.
Cladophlebis shinshucnsis TAaTEiwa, fig.
24.

Cladophlebis shinshuensis Oisui, p. 285,
pl. XX, figs, 5-6; pl. XXI. figs. 5-7.

1929,

1940.

Diagnosis :—Frond : Bipinnate, proba-
bly large in size, rachis, 2-3 mm. thick

measured on impression and traversed

* Received May 10, 1957; read April 3, 1953
D) R
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by 1 weak ridges on its surface.

Pinnae; oblong or obovate in shape,
attached to the rachis at 2 low angle
(about 30 degrees) suboppositely, flexi-
ble in habit, tapering gradually to-
wards the acuminated apex and over-
lapping each other laterally.

Pinnules; thin in character, set
closely together, attached by the lower
half of the base or whole of the base,
the upper basal edge often making a
deep sinus. Variable in shape, mostly
long in length and narrow in width,
with deeply serrated or lobed margin,
cach lobe with subacutely or acutely
pointed apex.

Reproductive organ is not preserved.

Description of specimens:—P1. 25, fig.
1 shows three imperfect pinnae which
arce posterior portion of a frond. Pin-
nac are very flexible in habit, and
bending backward at their midcourse.

Pinnules are long and narrow, the
margin is mostly lobed, each lobe
acutely or sub-acutely pointed and
acutely directed forward just like

the pinnules themselves. Nerves are
simple, the mid-nerve is considerably
marked, but the secondary nerves are
mostly obsoletc.

Text-fig. 1 shows a part of pinna of
this specimen.
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Text-fig. 1. shinshuensis

Cladoplilchis
Taxeiwa: a part of pinna, x2. (Td-0001)

PL. 25, fig. 2 shows the: middle portion
of frond.

In the ultimate portion of {rond, pin-
nae arc very closcly set and the mar-
gin of pinnule is lobed in the poslerior
portion and is getting entire {owards
the ultimate portion.

Remarks :—The writer’s specimens are
referable to the species figured origin-
ally by Tareiwa and described by Oi-
sut (1940) on the same specimens f[rom
the Shinshu® formation in Korea which
is younger than the Naktong?® forma-

1 EA
%) i

Series, Central Honshu, Japan 167

tion regarded as Lower Cretaceous in
age.

Characteristic features are recogni-
zable, that is being smaller in the size
of pinnules, having strongly serrated
or lobed margin and showing simple
nervation us seen in the present specics,
in Japanese Upper Jurassic to Lower
Cretaceous fern-like species, namely,

Cladopllebis elcgantissima Orsmn
C. lhukuicnsis Orsut
C. parvula O1sm etc.

It is diflicult to distinguish this spe-
cies from above mentioned in cases of
imperfect specimens and only an iso-
lated pinna.

The occurrence of Lhis species in
Japan had been unknown before the
writer's present paper.

Horizons :—Tc and Td, in the section
of valley Tamodani, the Ryogadani
alternating hed of sandstone and shale,
the Upper [toshiro® sub-group, Fukui
Prefecture.

Sample number :—Td-9173, Td-9151, Td-
0001, T'd-0002, Td-0003, Td-9159. Td-9143.
Td-9160, '1'd-9161, Td-9164, Td-9149 and
others.
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Explanation of Plate 25

Figs. 1,2 Cladophlebis shinshuensis TATEIWA. ... 166
1. Posterior pinnac (Td, Reg. no. Td-0001)
2. Middle portion of frond (Td, Reg. no. Td. 0002)
(Photo. by T. Kismura, all in natural size.)

Figs. a, b. Cercis Endoi SUZUKI, NEW SPECILS ..ot e aee s 170
Collected by K. Suzuxi from the Middle part of I‘ujitoge formation exposed along
upper of the Hara River, about 900 m. northeast of Kobusegawa, Yamato Town,
Yama-gun, Fukushima Prefecture, Honshu, Japan.

170

Fig. €0 Cereis SP. coovrii i
Collected by K. Suzuki, from the lower part of the Fujitoge formation exposed

at Shirokozawa Lingite-mine, Yamato Town, Yama-gun, Fukushima Prefecture,

Honshu, Japan.

Figures are all natural sizc.
(The specimens of figs. a-c are stored in the Institute of Earth Sciences, Department of

Arts and Sciences, Fukushima University.)



Kimura :  Cladophlebis shinshuensis TaTeiwa Plate 25

Suvzukr: Cercis in Japan
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ON THE OCCURRENCE OIF CERCIS IN JADAN*

KE1JI SUZUKI
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The genus Cercis is one of the old
genera of dicotyledonous plants, being
known to date back to the Paleogenc
and is readily recognized by its well
marked foliar characters such as out-
line and nervation. The fossils of this
genus are rather common in the Paleo-
gene of North America but show a
decline in the Neogene, which is more
marked in the Recent.

In North America there arc three
species recorded from the Paleogene
deposits, but only one or two from the
Miocene and Pliocene. Besides these
there is one species known from Europe
(Hrer. 1856) and two from Asia. Thus,
so far as literature is concerned, the
genus seems to be confined in its geo-
logical and geographical distribution
to the Northern lHemisphere.

Among the Asiatic species, Cercis
miochinensis Hu et Coaney (1940, p. 51,
pl. 26, figs. 3-5) has heen reported from
the Miocene of Shantung, China, aud
C. japonicum Krysuroroviren (1926, p. 13,
pl. 3, ig. 2) from the Miocene of Echi-
go, Japan. However, of these two spe-

* Received June 20, 1957 ; read June 15, 1957
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cies, it is doubtful whether C. japonicim
really belongs to the genus Cereis. be-
cause it was described upon poorly
preserved material.

Eight living species are known of
the genus in the Northern Hemisphere.
Of them, two occur in North America.
five in China and one grows in the
Mediterranean region. The contrasting
living and fossil distribution of the
genus is interesting. particularly from
the present discovery of additional un-
doubted material from Japan. which is
thought to have bearing on the prob-
lem relating to the remote distribution
of the known species.

The distributions of the known liv-
ing species are as follows. Cercis cana-
densis Lixxarus is restricted in distri-
bution to along the Mississippi River
and C. reniformis Excrer {rom Texas to
the Sierra Madre. both in the warm
temperate region. Of the five Chinese
species, Cercis chinensis Buncr is widely
distributed in Central and Northern
China and C. racemosa Ouivir at altitude
of 4000-5500 feet in Central China, while
the other three species are known only
from Central and Northern China.
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As a result of the writer’s geological
observations in the Tertiary terrain of
the Aizu Basin, Fukushima Prefecture,
well preserved specimens referable to
the genus Cercis have been found.
These described in the present article
are from the Miocene or Lower Pilo-
cene Fujitoge formation. This forma-
tion is rich in plant remains and
among them such as the following are
characteristics, namely :  Fagus palaco-
crenata Oxursu, Zelkova Ungeri Kovars
and Liquidambar formosana Hance.

Descriptions of Cercis species
Cercis Endoi, sp. nov.
Piate 2§ FFigures a. b.

Description :—Leaves broadly ovate
but asymmetric in outline, ca. 9cm.
long and ca. 85cm. wide; asymmelric
form especially distinct at the apical
part, margin entire, base slightly cor-
date, apex acuminate. Seven palmative
primaryv nerves stout, lateral primaries
on each side of midrib asymmetric,
inner ones diverging from the midrib
at angles ol ca. 30 degrees and outer
oncs from the midrib at angles of ca.
75 degrees, respectively recached near
the margin upcurving toward the api-
cal part. Secondary nerves numerous,
the ones diverging from the midrib at
angles of 40-50 degrees, and not found
in the lower half, the others diverging
from the lateral primaries at angles of
ca. 40 degrees, making camptodrome
near the margin with the primary
nerves. Latcral tertiary nerves distinct,
making the polyvgonal meshes with the
other certiary nerves. Texture rather
thin. Petiole not preserved.

Remarks and Comparison:—The pre-
sent materials are all asymmelric in
form being especially distinct at the

apical part, as shown in the annexed
figures. The leaves at the tip of the
younger twigs of Cercis chinensis Bunce
is the most similar to the present one
among the living species, and the leaves
of C. yaremosa Ovivexr resemble the pre-
sent one in the leaf form and the ner-
vation. However. (he leaves at the tip
of the young twigs of Cercis chinensis
Bun~ar, never have very acuminate apex
and seven obvious palmative nerves as
seen in the present materials.

Of the known fossil species, my spe-
cimens resemble certain form of Cercis
miochinensis Hu et Cnaney (1940, p. 51,
Pl 26, Fig. 3) in the leaf form and
nervation, but differ from it in the
apical form of leaf and in the details
of the nervation. Of the American
fossil species, none is similar to the
present specimens. The present speci-
mens are somewhat similar to Cercis
exclophvila A. Braux (in Heer, 18530, p.
107, Taf. CXXXIIL, Fig. 35) from the
Miocene of Switzerland.

Locality :—The upper course of Hara
River, about 900 m. Northecast of Obuse-
gawa, Yamato Town, Yama-gun. Fuku-
shima Prefecture, Japan.

Geological fhorizon :—Middle part of
the Fujitoge formation, Upper Mio-
cene or Lower Pliocene.

Cercis sp. indet.
Plate 25, Figure c.

A single fragmental leaf. This leaf
is small. and it differs from Cercis
Indoi Suzuxr by both cordate apex and
nervation. The leaves with these
characters are sometimes recognizable
at the lower part of the twigs of Cercis
chinensis Bunce.

Locality :—Shirokozawa lignite-mine,
Yamato Town, Yama-gun, Fukushima
Prefectiure, Japan.
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Geological horizen :—Lower part of the
Fujitoge formation; Upper Miocene.

The writer wishes to offer his war-
mest thanks to Dr. S. Envo for his kind
cncouragement to my palaeobotanical
works. The writer is also indebted to
Dr. K. Huzioxa for his kind advices.
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Lonsdaleoides torivamai MINATO [ZOV~C 0 PAGIHIM Lonsdaleoides torivamai MiNnaTo oL
Ritizs L OMHES DV C BRI N AURE0S, B & 1o\ BRI R T - L.

Very recently the senior author re-
ceived several specimens of a fossil cor-
al which were sent by Prof. . Taka-
nasur of Yamaguchi Univ. for study.
All thesc specimens are specifically
identifiable to Lonsdalecides torivamai
MinaTto with certainty by microscopical
study, as will be later described in this
note.

This species was first established by
the senior author based on materials
presented by Prof. R. Torivasma, Kyu-
shu Univ., which were, according to his
verbal information. collected by him
from the Fusulinella limestone develop-
ing at Kyowa-Mura, Mine-Gun, Yama-
guchi Prefecture.

This was reported by the senior
author in a former paper (M. Minaro,
1955).

Meanwhile, information has recently
heen received through letter from Prof.
Torivama that the holotype specimen
of this species was not collected from
Kyowa-Mura, but was truely derived
from the limestone developing at a
short distance northeastward from Oh-
kubo, Ouda (Ohta)-Machi. (now Mito-
Machi), Mine-Gun, Yamaguchi Prefec-
ture, and further, that the stratigra-

* Received Feb. 22,1957 ; read Sept. 28, 1957.
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phical horizon of this coral is, for cer-
tain his so-called Cm a=_/Profusulinella
zone. Accordingly it is proposed here
to revise the former description in re-
spect to the locality and the geological
horizon of the holotype of Lonsdalevides
torivamai Mixaro.

The new specimens lately sent by
Prof. Taxauasur to the senior author
were collected, according to his infor-
mation by letter, from two localities:
one is quite the same place, where the
liolotype specimen of this species was
found. while the other locality is at a
limestone quarry at Isa, Mine City, Ya-
maguchi Prefecture.

Although the exact place of the sec-
ond locality is unknown today to the
writers in more exact detail, the speci-
mens must have been discovered at a
locality where the Lower Permian lime-
stone should be developed, according
to the geological map recently publish-
ed by Prof. Torivanma. ‘

However, it is almost impossible to
imagine this coral to show such a long
geological range as from the Middle
Carboniferous to the Permian in age,
therefore inquiry was made of Drof.
Torivama, whether the Middle Car-
bonifeous deposits are really developed
near Isa .or not.
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In this regard Prof. Toriyama is kind
enough to inform that there develops
limestone which perhaps is correlable
to his Profusulinella zone even in the
area near Isa, especially in the north
or northeast of Maruyama, although
the oxistence of such formation was
not indicated in his geological map
lately published. So it is now suppos-
ed that this species may have been also
derived from the Middle Carboniferous
deposits at the second locality near Isa.

Before going into a description of
new specimens, the writers wish to ex-
press sincere thanks to Professors Ta-
kauasit and Torivama for their kind
help in this study.

Description of species

Genus Lonsduleoides 1erirsen, 1936

em. Mixaro, 1955
Lonsdaleoides torivamal Ninaro
Text-fig.

1935.  Lonsdalcoides loriyamuai, MinaTO: Jap-
anesc  Carbonifcerous and  Permian
Corals. Jowr. Fuc. Sci. Hokkaido Unir.,
ser. IV, vol. 9, no. 2, pp. 165-167, pl. 3,

fig. 6; pl. 16, fig. 7; pl. 25, figs, 1, 2. 3;
text-figs. 21, 22,

Corallum fasciculate. Corallites cy-
lindrical, usually closcly disposed and
rarcly in contact with each other, while
sometimes they are dendroid and new
corallites seem to be arisen from the
veripheral part of the old ones.

Calicular diameter ranging from 10
to 20 mm. in the ephebic stage.

Outer wall very thick, the inner sur-
face of which represents considerable
convexity towards the central area in
the interseptal space, as is shown in
Text-tig.

Quter zone provided with lonsdaleoid
dissepiments in gencrally very wide,
but its width of is not uniform
throughout the coraliite in a cross sec-
tion, even in the mature stage; in one
side this is more wide than the other
and it is often disappearing in one por-
tion. In an immaturc stage such lons-
daleoid disscpiments are a little deve-
loped and in a still younger stage they
arc completely lacking.

Septa in two orders. Major sepla
thick, numbering 24 to 34 in the ephe-
bic stage, extend into the columella

Text-fig.  Lonsdaleoides toriyamai MiNnaTo (X 4)
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but never directly unite with it in the
ephebic stage. although only the coun-
ter septum is firmly united with the
columella in the early stage of the on-
togeny. ‘The major septa start Lo grow
from the outer wall in the younger
stage and there is never left an area
entirely without septa near the outer
wall. As the corallilc grows larger,
there appears an arca occupicd by
lonsdaleoid dissepiments and thus the
major septa become not connected
with the outer wall. Minor septa alter-
nating with the major ones are fairly
long, usually about two-thirds the
length of the latter. Both of them are
strongly thickened at the thecal region
to form a distinct stereotheca.

There is no marked fossula.

The axial complex is much compli-
cate in the mature stage, the outline
of which is sub-elliptical in cross sec-
tion. It is composed of a thick median
plate, axial tabellae and septal lamel-
lae; all of them are strongly thickend
by stercoplasmic deposits, and thus it
reminds one of the columella of the
genus Carcinophyllum.

In neanic stage, the septal lamellae
and axial tabellae arc, however, more
closely disposed with respect to cach
other and in still younger stage, the

axial structure of this species is ob-
served to be a compact, solid columella,
like the genus Cionodendron or Lopho-
plivilidium.

Localities and Registration nwmbers :—
Ohkubo, Oda, Mito-Che(Machi), Mine-
Gun, Yamaguchi Prefecture. U.H.R.
12708 (i-v).

Isa quarry, Isa-Cho(Machi), Mine-City,
Yamaguchi Prefecture. U.H.R. 12709
(i-iv).
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JUNJI ITOIGAWA

Institute of Earth Scicence, Nagoya University

R IR BN - B - BN 3 AT SR U EAREEEET 16 Mizovc B-EHo
MF i3, DPupa hivoshiensis, Retusa (Coelophysis) shulkuborensis, Volvulella minoensis, V.
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“Acteon ™ sp. indet.

Pupa hivoshiensis n. sp.

Ringicula (Ringiculing) minoensis T AKE-
YAMA

R. (Ringiculina) sp. indet.

Cyliclmatys sp. indet.

Retusa (Coelophysis) shukuborensis n. sp.

Introduction and Acknowledgements

Many Recent and fossil species of 1he
Cephalaspid Opisthobranchia of the
seas around and the Pliocene and later
rocks in Japan have been described and

reported by various authors. However, R. (Coelophysis) sp. indet.

the present knowledge of the Miocene Volvulella minoensis 1. sp.

species of this subclass is very meagre, V. yamauchii n. sp.

but for some contributions made by V. sp.

M. Yoxovama. T. Tacevama and Y. Eoscaphander corpulenta (YoxoyAana)
Orura. This scarcity of criteria is Eocylichna habei n. sp.

chiefly attributed to the minute and E. fokiensis n. sp.

E. affabilis (YOKOYAMA)

Cvlichna sp. indet.

Decorifer ena n. sp.

The writer is indebted to Prof. J.
Maxivama for instruction in prepara-
tion of this paper and to Drs. T. Kuro-
pa and T. Hase for informations on
malacology. Thanks are due to Mr.
T. Saxamoro who kindly offered the
specimens of the Fujiwara group and
also to Mr. Katsumi Yamavcu: who as-
sisted the writer in the fields.

fragile shells, so as good preservation
be rare and as aptlv be overlooked.

The present writer is studying the
stratigraphy and palcontology of the
Miocene rocks that are called the First
Paleo-Setouchi supergroup (Ixeee, 1951;
Itorcawa, 1955a, b, 1956). He has al-
ready reported his works in part on
the Mizunami and Tsuzuki Miocene
groups in the mid-west region of this
country.

In this paper, 16 forms of the opistho-
branch mollusks of the Cephalaspid
group are described. These are col-
lected from the Mizunami, Tsuzuki and Family Pupidae
Fujiwara groups. They are:

Description of Species

Genus Acteon MontrorT, 1810

* Received June 22, 1957 ; read June 15, 1957. “ Acteon” sp. indet.

175
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Plate 26, Figure 1.

Shell small, ovate; spire short, coni-
cal; protoconch unknown, remaining
whorls 5, with deep suture forming a
shoulder at the upper edge of the
whorls; body-whorl large. occupying
about three-fifths of the shell length;
surface with about 30 spiral cords in
body-whorl (unknown on the upper
whorls). separated by narrow sulci;
sulci finely latticed by raised lines of
growth; aperture ovate, narrow and
bluntly pointed above, rounded below;
columella part unknown. Length. §
mm., diameter, 4 mm.

Many cast specimens are at hand.
All the columella parts are broken, so
that it is diflicult to determine the
generic status whether Acfeon or Pupa.
Apparently it is resembled to cteon
nipponensis (Yamaxawa, 1911), but the
latter has a longer and narrower body-
whorl.

Geological occurrence :—Toyoda forma-
tion, Fujiwara group.

Locality :—SF 6 (Fujiwara Range, I'u-
jiwara, Nara City).

Genus Pupa Ropng, 1798
Pupa hivoshiensts n. sp.
Plate 26, Figures 2a, b.

Shell small, ovate; spire conical with
narrowly canaliculated suture; whorls
7. somewhat convex: surface sculptur-
ed with 5 punctured spiral grooves ex-
cept smooth embryonal whorl; body
whorl large, occupying about five-
scevenths of shell length; aperture nar-
row, widened and rounded in front;
outer lip arcuated; columella some-
what callus with 2 folds; lower fold
strong, upper one weak, narrow.

Dimensions :—Length, 7.0mm., Dia-
meter, 3.2 mm.

Holotype :—JC1500012, Paratype :—]C
1500013.

Remarks :—This species is closely al-
lied to Pupa strigosa (Gourp, 1859) in
general feature, but it is distinguished
from the latter by the features of colu-
mella. Acteon ozawai Oruka. 1938, from
the Shobara Miocene. is another species
allied to this, but present species has
a more ovate shell with 2 columelia
[olds.

Type Locality :—M 20, River-side cliff
of Shukubora valley about 100 m. SW
of the bridge at S of Shukubora, Hiyo-
shi-cho, Mizunami City.

Geological  occurrence :—Shukunohora
sandstone, Mizunami group.

Associated fossils :—Same with the one
of Retusa shukuborensis n. sp.

Family Ringiculidae
Genus Ringicula Desnaves, 1838
Subgenus Ringiculina MonTEROSATO, 1884

Ringicula (Ringiculina) minoensis

TAKEYAMA

Plate 26, FFigures 3, 4.

1935.  Ringicula (Ringiculella) minoensis TA-
KEYAMA, The Venus, vol. 5, p. 84, plL.
6, figs. 36-39.

Geological  occurrence :—Shukunohora
sandstone. Mizunami group.

Locality :—M 20 (Shukubora, [liyoshi-
cho, Mizunami City, Gifu Prefecture).

Ringicula (Ringiculing) sp. indet.
Plate 26, Figure 5.

Shell small, ovately globose, with
moderately short spire; protoconch un-
known, remaining whorls 4. slightly
convex, separated by impressed suture;
sculpture consisting of flat-topped spi-
ral ribs separated by narrower inter-
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spaces; ribs Y on ihe penultimate
whorl; last whorl large, slightly less
than 3/4 the total shell height; com-
plete aperture, lip and columella un-
known except the trace of 2 columella
folds. Length, 3mm., diameter, 2.1 mm.

Ill-preserved 4 specimens are at hand.
This species is distinguishable from
the allied Mjocene species such as R.
mnohensis  Ortuka, 1934, R. ninohensis
Fiiensis  Taxeyama, 1935, R. minoensis
Takevama, 1935 and R. fragilis Take-
vama, 1935 in having the globular shell
with lower spire and large body-whorl.
Investigation will Dbe postponed until
discovery of sufficient material.

Geological occurrvence :—T'oyoda forma-
tion. Fujiwara group.

Locality :—SF 6 (Fujiwara Range, Fu-
jiwara, Nara City).

Family Atyidae
Genus Cvlichnatys Kuroba et Hagg, 1952

Cylichnatys sp. indet.
Plate 26, Figure 6.

Shell small, rather thin, ovate, slight-
ly truncated at the apical end. rounded
at the lower end; spire concealed, con-
cave, but not perforated; surface with
fine spiral striae and longitudinal
growth line; aperture narrow, arched,
dilated below; outer lip thin, some-
what arched; columella margin short,
faintly thickened with a fold; um-
bilicus narrow, slit-like. Length, 5.0
mm., diameter, 2.7 mm.

Only two specimens were obtained.
The ovately subcylindrical shell form
is a remarkable feature not known
among the Japanese Recent and fossil
species. Complete description is post-
poned.

Geological occurrences :—(1) Kubohara
sandstone, Mizunami group, (2) Tsuki-

yoshi member, Mizunami group.

Localities : —(1) 1 111 (Kamigiri, Iwa-
mura-cho, lIina-gun, Gifu Prefecture),
(2) M 17-0 (Anabora, Akiyvo-cho, Mizu-
nami City).

IFamily Retusidae
Genus Reluse 13rown, 1827
Subgenus Coelophysis, Fiscuer, 1833
Retusa \Coeloplivsisy shukuborensis n. sp.
Plate 26, Figures 7a, b, 10.

Shell small, subcylindrical, constrict-
ed in the middle. truncated at the apical
end, rounded at the lower end; spire
decply sunken; body-whor! equal to
whole length of the shell: sarface with
somewhat coarse longitudinal growth
lines; aperture narrow. as long as the
shell length, linear above, abruptly
widened below; outer lip straight or
slightly constricted in the middle:
columella lip oblique without fold;
umbilicus more or less opened.

Dimensions :—Length, 2mm., diameter,
1.2 mm.

Hololype :— JC 1500002,
1500003.

Remarks :—This shell is distinguisha-
ble from R. minima Yamaxawa, 1911 in
having the shorter shell, more deeply
sunken spire, opened umbilicus and
not having any columclla fold.

Type Locality :—M 20, River-side cliff
of Shukubora valley about 100 m. SW
of the bridge at S of Shukubora, Hiyo-
shi-cho, Mizunami City, Gifu Prefec-
ture.

Geological occurrence: — Shukunohora
sandstone, Mizunami group.

Associated  fossils :—Miogvpsina  kotoi
Hanzawa, Operculina complanata japonica
Hanzawa. Aloidis nisataiensis Otuka,
Cavilucina kitamurai (Harat et Nisivama),

FPuratype - —]C
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Turbo ozawai (Oruka) etc.

Retusa (Coelopliysis) sp. indet.
Plate 26, Figure 11.

Shetl small, subcylindrical, stuggy,
rounded at the lower and upper parts;
spire sunken, immersed in later whorls;
body-whorl equal to shell length: sur-
face with coarse growth lines; aperture
narrow, as long as shell height, linear,
slightly expanded at the lower one-
third: outer lip straight, more or less
constricted in the middle: inner lip
oblique, with a fold. Length. 2.6 mm.,
diameter, 1.8 mm.

Only one specimen is under examina-
But stuggy shell is so character-
istic as a more material will show
the new species. This form differs
from R. shukuborensis n. sp. in posess-
ing a more stuggy shell with shallow
sunken spire and a columella fold.

Geological — occurrence : — 'sukivoshi
member. Mizunami group.

Localily :—M 400 (T'sukiyoshi, Akiyo-
cho, Mizunami City, Gifu Prefecture).

tion.

Genus Vofvulella Newton, 1801

Volvulella minoensis n. sp.
Plate 26, Figures 8a. b, 9.

Shell small, solid. elongately subfusi-
form, centrally ventricose, with a
sharply pointed apex and narrowly
rounded base; whorls convolute, only
the last visible, produced to a sharp
point above, apical part provided with
a feeble split; surface polished, sculp-
tured with weak, fine spiral striae on
the terminals: aperture as long as the
shell, very narrow and sharply arcuate,
thin, extending above to the apex and
base; inner lip covered by a narrow
callus; cojumella short, oblique; um-

bilicus narrow, slit-like.

Dimensions :—Length,
meter, 1.4 mm.

Holotype :—]JC 1500004,
1500005.

Remarks :(—This shell is easily dis-
tinguished from V. radiola (A. Abawms,
1862) by the more narrowly [usiform
shape with sharp apex and absence of
columella fold. V. tokunagai Marivama,
1927 is closely related to this species,
bul the former has a subcylindrical
shell with more blunt apex and colu-
mella fold.

Type Locality :—M 20, Shukubora, Hi-
voshi-cho, Mizunami City. Gifu Prefec-
ture.

Geological  occurrence :—Shukunohora
sandstone, Mizunami group.

Associated fossils :—Same with the one
of Retusa shukuborensis n. sp.

3. 7Tmm., dia-

Paratype :—]C

Volvulella yamauchii n. sp.
Plate 26, Figures 13, 11

Shell small, elongate, subcylindrical,
tapering to a pointed apex and nar-
rowly rounded base; whorls convolute;
surface polished, smooth in the middle,
spirally striated on the terminal por-
tions; striae indistinct, weak; aperture
as long as the shell length, narrow,
linear, slightly expanded below: outer
lip arcuate. thin; inner lip covered by
a narrow callus: columella oblique,
smooth, without a fold; umbilicus nar-
row, slit-like.

Dimensions :—Length, ca. 5mm., dia-
meter, 1.5 mm.

Holotype : —JC 1500006,
1500007

Remarks :—The clongate form of this
new specics is the conspicuous feature
and is distinguished from the another
species. The preceding species is like
the present species, but the latter has

Paratype :—]C
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the more elongate and narrower shell
with the blunt apex. This species is
named in honor of Mr. Katsumi Yama-
vernr who helped the writer in the
ficlds.

Tvpe Locality . —M 20, River-side clifl
of Shukubora valley about 100 m. SW
of the bridge at S of Shukubora. Hivo-
shi-cho. Mizunami City. Gifu Prefec-
ture.

Geological occurrences :—(1) Shukubora
sandstone, Mizunami group. (2) Toyoda
formation, IFujiwara group.

Localities :(—(1) M 20 (tvpe locality),
(2) SF 6 (Fujiwara Range, lFujiwara,
Nara City).

Associated fossils :—(1) Same with the
one of Retusa shukuborensis n. sp., 2)
Chiamys kokawai Sakanoro (MS), Cras-
satellites  makivamai  Sakamoro (MS),
Nassarius  simizui Ovuxa,  Protorotella
suantaniensis Maxivanma, Calyptraea tu-
bura OTuka.

Volrudella sp.
Plate 26. Figure 17.

Only two imperfect specimens arc
under examination. N resembles to 1
minoensis n. sp. but has more elongated
and cylindrical shell. Specific deter-
mination is postponed.

Geological  occurrence : — Tsukiyoshi
member, Mizunami group.

Localities :—N 31-1 and M 31-2 (Kuji-
ri, Toki City. Gifu Prefecture).

Family Triclidae
Genus Loscaphander Hapr, 1932
Foscaphander corpulenta (Yorovanma)

Plate 26, Figure 21.

1926. Cylichma corpulenta YoxKovAMA, four.
“ac. Sci. Imp. Univ. Tokyo. sec. 11. vol.
1, pt. 7, p. 217, pl. 28, figs. 3, 3a.

Shell large, thin, ovate, tapering to
apical end; whorls convolute. only the
last visible; vertex concave but details
unknown; surface with spiral threads
and growth lines; spirals fine, nu-
merous, broader than interspaces, inter-
calated by fine, weak striac; growth
line fine, cancellate at the interspaces
of spirals; aperture large, widened on
the lower half; outer lip arched; inner
lip short, slightly arched ; no umbilicus.
Length, 34.3 mm., diameter, 19.5 mm.

Only few ill-preserved specimens
were obtained. This is a characteristic
species as noted by Yowkovama. This
species falls to the genus Eoscaphander
in general feature, i.e. shell form,
sculpture etc.

Geological occurrences :—(1) Kubohara
member, Mizunami group, (2) Yamano-
uchi member, Mizunami group, (3) Tsu-
kiyoshi member, Mizunami group, (4)
Toyoda formation, Fujiwara group.

Localities :—(1) 1 111 (Kamigiri, Iwa-
mura-cho, Ena-gun. Gifu Prefecture),
{2) M 52 (Sakuradé, Mizunami City), (3)
M 17'-2 (Anabora, Akivo-cho, Mizunami
City), (4) SI' 6 (Fujiwara Range, Fuji-
wara, Nara City).

Genus Focyliclma Kuroba et Hase, 1952
Focvlichna habei n. sp.
Plate 26, Figures 15a, b.

Shell small, solid, elongated, cylindri-
cal. slightly tapering at both ends,
more or less constricted in the middle
on the immature specimens; whorls
convolute, only the last visible; vertex
truncated and deeply excavated; sur-
face polished, smooth except the fine
growth lines; aperture narrow, linear,
widened below; upper margin produced
upwards; outer lip nearly straight
descending rounded base; columella
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margin short, oblique, with a obtuse
fold; umbilicus almost closed.

Dimensions :—lLength, 2.7mm. dia-
meter, 0.8 mm. :

Holotvpe :—JC 1500008, Paratvpe : —]C
1500009.

Remarks :—This shell is similar to
Focylichna musashiensis (Toxunaca, 19006)
but the former has a larger and more
elongated shell with the wider dilation
at the base of the aperture. Focvlichna
braunsi (Yoxovama. 1920) closely related
to this new species in general form
but the transverse line in the former
species is not visible in the latter.

Type Locality :—M 20, River-side cliff
of Shukubora vallev about 100 m. SW
of the bridge at S of Shukubora, Hiyo-
shi-cho, Mizunami City, Gifu Prefec-
ture.

Geological  occiurrence :—Shukunchora
sandstone, Mizunami group.

Associnted fossils :—Same with the as-
sociated fossils of Relwusa {(Coelophysis)
shukuborensis n. sp.

Focxlichna tokiensis n. sp.

Plate 26, Figurces 16a. b,

Shell small, solid, cylindrically ovate,
centrally ventricose, spire convolute;
vertex depressed, concave with a small
pit at the bottom: surface polished,
smooth. in the middle, spirally striated
on the terminal portion; sculpture con-
sisting of 10-13 subequal, distant striae
on the base and 7-9 similar ones on
the top; growth line visible; apcrture
narrow. widened at the both ends, up-
per margin produced upwards and
lower margin rounded below ; outer lip
rather straight: columella somcwhat
callus with a obtuse fold; umbilical
chink narrow.

Dimensions :—Length,
meter, 1.9 mm.

39mm., dia-

Holotype :—]JC 1500010, Paratype :—JC
1500011.

Remarks :—This shell resembles 1o
Focvlichna braunsi (Yokoyama, 1020) but
differs in its short and ovate shell. It
is easv to distinguish the present spe-
cies from [. sovoae Hanr, 1954 by the
spiral ornamentation on the terminal
portions.

Type Locality :—N 20, River-side cliff
of Shukubora valley about 100 m. SW
of the bridge at S of Shukubora, Hiyo-
shi-cho, Mizunami City, Gifu DPrefec-
ture.

Geological occurrences :—(1) Shukuno-
hora sandstone, (2) Tsukivoshi mem-
ber. (3) Kubohara member, Mizunami
group, (4) Niyamura member, Tsuzuki
group.

Localities :=—~(1) M 20 (Type Locality),
(2) M 17°-0, M 17-1 (Anabora, Akivo-
cho, Mizunami City), (3) I 246 (Naka-
nishi, Yamaoka-cho, Ena-gun, Gifu Pre-
fecture), (4) O 13-1 (Ofuku. Ujidawara-
cho, Tsuzuki-gun, Kyoto Prefecture).

Associated fossils :—(1) Same with the
one of Retusa (Coelophysis) shukuborensis
n. sp., (2) Felaniella usta (Gourn), Tapes
stratoriensis (Oruxa), Turritella s-hataii
Noaura, Fuspira meisensis MAxivama,
Nassarins simizui Oruxa. (3) Nippono-
marcia nakamurai ks, Tapes siratori-
ensis (Oruka). Pillucina yokovamai (Oru-
wa), Nassarius simizui Qruka, Protorotella
depressa Maxivama, (4) “Ostrea™ sp.
Nassarius simizui Oruxa, Cerithium an-
cisum (Yoxovama). C. cfr. otwkai Nortura.

Eocyvlichna affabilis (Yokovama)
Plate 26. Figures 12, 20.

1926, Cylichna affabilis YoxkovyAaMAa, Jour. Fac.
Sci. Imp. Univ. Tokyo, sec. 1T, vol. 1, pt.
7. p. 216, pl. 28, figs. 1, 2.

Only ill-preserved cast specimens are
at hand. But it seems to fall within
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the limit of = Cylichna ™ affabilis Yoxo-
vama seeing the general features. The
deeply excavated but not perforate
vertex indicates that this species be-
longs to the Genus Focylichna.

Geological occurrences :—(1) Maki silt-
stone, (2) Tsukivoshi member, Mizunami
group, (3) Miyamura sandstone. Tsuzu-
ki group.

Localities :—(1) 1 372, 1 185 (Agi. Agi-
mura, Ena-gun. Gifu Pref)), I 124, 1 533,
I 383 (NE of Nouchi, Agi-mura), [ 158
(Shinbara, Agi-mura), (2) M 32-1 (Kuji-
ri, Toki City, Gifu Pref), (3) O 113
{Chaya. Ujidawara-cho, Tsuzuki-gun.
Kyolo Prefecture.).

Genus Cylichna l.oven, 1847

Cvliclna sp. indet.
Plate 26, Figure 18.

Shell rather medium, thick, cvlindri-
cal ; spire concealed; vertex truncated,
only showing a very small excavation,
but not perforated; sculpture reticulat-
ed consisting spirals and longitudinal
growth lines; spiral threads fine. dense,
coarser to the upper parl; aperture
dilated anteriorly. apertural margin
and columella part unknown; no um-
bilicus. Length, ca. 85 mm., diameter,
32 mm.

Only two broken specimens are at
hand. However, it is evident that this
shell belongs to the genus Cylichna be-
causce of the features of the apex. It
appears as a promising unique species.

Geological occurrences :—(1) Kubohara
sandstone, Mizunami group, (2) Toyoda
formation, Fujiwara group.

Localities :—(1) [ 113 (Kamigiri, lwa-
mura-cho, Gifu Pref.) (2) SI' 6(Fujiwara
Range, Fujiwara, Nara Citv).

Genus Decorifer Irepare. 1937

Decorifer ena n. sp.

Plate 26, Figures 19a, b.

Shell small. solid, subcylindrical.
pointed above and rounded bhelow:
whorls five; spire conical, occupving
about two-sevenths ol the shell length,
somewhat terraced but not shouldered :
apex prominent, obliquely immersed in
later whorls; suture distinct, shallow,
not channeled; surface smooth except
for fine growth line; aperture necarly
equal to the height of the body-whorl,
thin, narrowed above, dilated and
rounded below; outer lip straight:
inner lip with a callus: columella fold
obsolete.

Dimensions :—Length,
meter, 2.0 mm.

Holotype :—]C 1300163,
1300164.

Remarks :—This shell is similar to D.
insignis (Pospry, 1900, but it differs
from the living species in having the
higher spire but no columella fold. .
longispirata (Y amakaw a, 1911) is another
allied specices, but it has narrow shell
with the terraced higher spire and the
folded columella.

Type Localily:—1 246, Nakanishi., Ya-
maoka-cho, Ena-gun, Gifu Prefecture.

Geological occurrences :—(1) Kubohara
sandstone. (2) Maki siltstone, (3) Shuku-
nohora sandstone and (1) Tsukivoshi
member, Mizunami group.

Localities :—(1)-a. 1 246 (type loc). 1
446 (Nakanishi, Yamaoka-cho, Ena-gun.
Gifu Pref), T 58 (Agi-mura. Ena-gun.
Gifu Pref). I 110 (Kamigiri, Iwamura-
cho. Ena-gun, Gifu Pref.), (1)-b. I 111,
I 113 {(Kamigiri. Iwamura-cho, Ena-gun,
Gifu Prefd, (2) T 1. T 121 (Agi. Agi-
mura, Ena-gun. Gifu Pref), (3) M
20 (Shukubora, Hiyoshi-cho, Mizunami
City), (4ya. M 2. M 5-2 (Tsukiyoshi.
Akiyo-cho, Mizunami City). (4)-b. M
17-2, M 17'-0 (Anabora, Akiyo-cho, Mizu-
nami City), (#)-c. M 32-1, M 31-1

52mm., dia-

Paratype . —]C
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(Kujiri, Toki City).
Associaled fossils :—(1)-a. Same with
the associated fossils (3) of Focylichna

Nipponomarcia nakamurai lxese, Tapes
siratoriensis (Oruxa), FEuspira wweisensis
Maxivama, Nassarius simizui Oruoxa, (3)

same with the one of Retusa (Coelon-
physis) shukuborensis n. sp.. (4)-a. Cy-
clina  japonica Kawmapa, Sanguinolaria
minoensis (Yokoyama), Saxolucina k-hataii
(Oruxa). Vicarva yokovanai Takrvama,

tokiensis n. sp., (1)-b. Dosinia nomurai
Oruka, Nipponomarcia nakamurai 1<eBe,
Fuspira meisensis Maxivama, Twrritella
s-hataii Nowmura, Glycvmeris minoensis
Itoicawa, Nassarius simizui Oruxa, (2)

Explanation of Plate 26
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Vicuryella ishiiana (Yokovama), Cerithium
kancharai Fupira and Qcosg, (4)-b. same
with the associated {ossils of Iocyliclhna
tokicusis n. sp., (4)-c. Turritelle s-haluii
Nomura., Fuspira meisensis Makivama,
Protorotella depressa Maxivama, Tapes
siralortensis (Oruxa), Nipponomarcia nu-
kamurai 1xepe.
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Addendum
1) Voting in the Council shall be by unsigned ballol.

2) This Constitution become effective on February 1. 1958.
3) Fellows indicated under Articlc 8 shall be determined this year (only) by the pres-
ent Council.
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