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ON THE MIOCENE PECTINIDAE FROM THE ENVIRONS OF

SENDAT; PART 13, ON PECTEN (PATINOPECTEN)
PARAPLEBFEJUS NOMURA AND HATAT*

KOICHIRO MASUDA

Department of Geology, Faculty of Education, Tohoku University

S HbT st Pectinidac:  #o 13, Pecten (Putinopecten) parapiebejus NomURra

and HaTAl 22U

Patinopecten paraplebejus (NomuURrRa and Hatar) ZEEKL.,
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Introduction and Acknowledgements

Pecten (Patinopecten) paraplebejus, first
described by S. Nomura and K. Harar
(1936) from the Miocene Tanagura forma-
tion at Okada, Tanagura-machi, Higashi-
Shirakawa-gun. Fukushima Prefecture,
was reported by them in the f(ollowing
year (1937) from the Miocene Nanakita
formation at Matsumort, Izumi-machi.
Miyagi-gun, Miyagi Prefecture. In the
same year, S. Nomura and N. Zinso
reported it from the Ginzan formation
near the Hot Spring, Obanazawa-machi,
Kita-Murayama-gun, Yamagata Prefec-
ture. In 1954, T. Smikama figured but
without description, this species from
the Miocene Awano formation of the
Tomikusa group at Konakao, Oshimojyd-
mura, Shimo-Ina-gun, Nagano Prefecture.
However, T. Suikama figured a specimen
referable to Patinopecten vamasakii (Yo-
KOYAMA).

Recently, abundant topotype speci-
mens of this species were collected from
its type locality and the environs, and
from the Ginzan formation near the

* Received April 8 1958: read at thc
annual meeting of the Society at Sendai,
Feb. 2, 1958.

Ginzan Hot Spring. Based upon these
specimens and others preserved in the
collections of the Departmehbof«Geology,
Faculty of Education, and of the Insti-
tute of Geology and Paleontology, Faculty
of Science. both of the Tohoku Univer-
sity, and of the Saito Ho-on Kai Museum,
all in Sendai City, a redescription of
the characters of this species and its
relationship with related ones as well
as the mode of occurrence and its
geological significance are given in this
article.

Acknowledgements are due to Dr.
Kotora Harar of the Department of
Geology, Faculty of Education, Tohoku
University, for kind supervision of the
present article. Thanks are due to Mr.
Kazuo Tacucit of the Institute of
Petrology, Mineralogy and Economic
Geology, Faculty of Science. Tohoku
University, [or his kind offer of the
specimens which he collected from the
Ginzan formation.

Description
Family Pectinidae
Subfamily Pectininae

Genus Patinopecten Davry, 1898
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Patinopecten paraplebejus
(Noamura and Harar), 1936
Pl. 1, figs. 1-6.

1936. Pecten (Patinopecten) paraplebejus No-
mura and HATAi, Saite Ho-on Kai
Mus., Res. Bull., No. 10. p. 119, pl. 13,
figs. 1. 2, pl. 16, figs. 6, 7.

1937. Pecten (Patinopecten) paraplebejus No-
mura and HaTar, #bid.. No. 13, p. 130,
pl. 19, fig. 1.

1954. Patinopecten sp., Hiravama, Sci. Rep.
Tokve Kyoiku Duaigaku. Sec. C, Vol. 3,
No. 18. p. 55, pl. 3, fig. 7.

The specimens studied enable the
preseniation of the following descrip-
tion.

Shell large, moderately thick, orbicu-
lar, equilateral except for auricles;
right valve more convex than left;
both valves radiately ribbed and form-
ing an angle of about 100" at apex.

Right valve gently convex, with
about 20, low, round-topped, smooth
radial ribs and fine concentric growth
lines; radial ribs much broader than
their interspaces, rarely with a faint
medial sulcus near submargins, and
tend to become obsolete towards ventral

Dimensions (in mm.):—

margin: interspaces between radial ribs
very shallow and smooth: avricles rather
large; anterior auricle subequal to pos-
terior, furnished with wide and shallow
hyssal notch, and ornamented by rather
distinct concentric lines and several, fine,
faint radial threcads: posterior auricle
similar to anterior in sculpture: hinge
with rather distinct, simple cardinal
crura, wide and deep resilial pit provided
with rather distinct, nearly straight
lateral ridges, and with ill-developed
ctenolium in young shell. Left valve
nearly flat or slightly convex, with
round-topped, smooth radial ribs, and
fine concentric growth lines: radial ribs
much narrower than their interspaces
and tend to become obsolete towards
ventral margin: interspaces between
radial ribs much broader than ribs
themselves and rarely with a fine inter-
calary thread near submargins: auricles
sculptured with several, fine radial
threads and rather distinct concentric
lines: wide and deep resilial pit provided
with rather distinct sockets correspond-
ing to lateral ridges of rignht valve.
Interior surface of both valves rather
smooth.

Valve Right l Right Right |  Lefy Left Left
 Yleight 12 ‘777 23 | s | 1w 28 17
Length FRTY: : B \7 — 1 w8 | 3 15.5
“llingedength | 66 ii — . | s 295 9
Depth B 2(3%!77 15.5 15 8 P '
Apical angle 00° 1 100" | 100° ﬂ\\ 1000 100° 100"

Comparison and Affinity :—This spe-
cies resembles the Recent Patinopecten
yessoensis (Jav) of Northern Japan, as
pointed by S. Nomura and K. Harar
(1936), but P. yessoensis is distinguisha-

ble therefrom by the radial ribs which
tend to become obsolete towards the
ventral margin, more convexity of the
right valve, and several, fine, faint
radial threads on the surface of auricles.
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In yessoensis these are three, rather dis-
tinct radial threads. and in P. paraple-
bejus the hinge with a wide and deep
resilial pit provided with distinct lateral
ridges. As pointed by S. Nomura and
K. Harar (1936), Patinopecten plebejus
(Yokovama) from the Pliocene Sawane
formation, Sado Island, Niigata Prefec-
ture, also resembles this species, but it
differs from the present one by the
greater number of radial ribs, some-
what smaller auricle and more conspi-
cuous network on the surface of the
le(t valve. Patinopecten ibaragiensis
Masupa (1953) from the upper Miocene
formation below the Sukegawa Gas
Company, Hitachi City, Ibaraki Prefec-
ture, is distinguishable [rom the present
one by the characters of radial ribs,
more conspicuous cardinal crura, and a
few, fine riblets between the radial ribs
of the left valve.

Remarks :—This species is charac-
terized by the large. orbicular, inflated
right valve which is provided with 18
to 22, low. round-topped, smooth radial
ribs which are much broader than their
imterspaces and tend to become obsolete
towards the ventral margin, rather dis-
tinct and simple cardinal crura, wide
and deep resilial pit provided with dis-
tinct lateral ridges, wide and shallow
byssal notch, and the auricles which
are sculptured with several, fine radial
threads, and by the left valve which is
nearly flat or slightly convex, and pro-
vided with narrow radial ribs which
tend to bhecome ocbsolete towards the
ventral margin.

Depository : ~Holotvpe, SM, Reg. No.
2649, paratype, SM, Reg. No. 2740.

Type locality, Geological formation and
Age :—Okada, Tanagura-machi, Higashi-
Shirakawa-gun, Fukushima Prefecturc.
Lat. 37°01'N,, long. 140°26'30"E. Tana-
gura formation. Early Miocene.

Distribution ;—Tanagura formation, Fu-
kushima Prefecture; Kobana formation,
Tochigi Prefecture; Nanakita formation,
Miyagi Prefecture and Ginzan formation,
Yamagata Prefecture: all Early Miocene
in age.

Mode of Qccurrence and
Geological Significance

Abundant specimens of Patinopecten
paraplebejus were collected from the
rounded pebble or granule bearing very
coarse-grained sandstone (about 100 cm.
in thickness) at the type locality, as-
sociated with numerous shells as Glycy-
meris yessoensis (Sowerny), Chilamys kane-
harai (Yokovama), Mercenaria yokoyamai
(Maxrvama), Dosinia kaneharai YokoyaMma,
Polinices didyma (Roping), Olivelld iwaki-
ensis Nomura and Harai, Tanakura
tanakura Harai, etc. They occur as
isolated and water worn valves and
largely consist of adult specimens. Al-
most all of them are arranged nearly
parallel with the bedding plane and
with the convex side upwards.

Numerous voung shells of paraple-
bejus occur as isolated valves from the
coarsc-grained sandstone (about 150 cm.
in thickness) in a little higher horizon
than the above mentioned near the type

locality. These are associated with
numerous small shells of Glyewneris
yessoensis, Crassatellites nanus (Apams

and Reeve), Miyagipecten malswumoriensis
Masupa, Myadora ikebei Hage, Tanakura
tanakura. ctc.  Almost all of the
paraplebejus and the other specimens are
arranged parallel with the bedding plane
and with the convex side downwards.
The majority of them are water worn
shells or sometimes fragments. They
are usually concentrated within a given
layer, and occur rather sporadically in
the other layers, though they also ar-
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ranged parallel with the bedding plane
and with the convex side downwards.

Several isolated specimens of para-
plebejus occur from the conglomeratic
coarse-grained sandstone of the Tana-
gura formation at Nishigoto, llanawa-
machi, Higashi-Shirakawa-gun, Fuku-
shima Prefecture, associated with abun-
dant specimens of Anadara ninohensis
Oruka, Clilamys kanelarai, Lacvicardium
shiobarense (Yoxovama), Dosinia  kane-
harai, etc. They arc all water worn
or sonietimes fragments, but are arrang-
ed parallel with the bedding plane and
with the convex side upwards. [lowever,
in a higher horizon at the same localitv,
several intact valves of paraplebejus were
collected from a medium-grained sand-
stone, associated with intact valves of
Anadara, Chiamys, Dosinia, etc. These
are arranged parallel with the bedding
plane and with their left valve facing
upwards and the right valve down-
wards, therefore, it is considered that
they are buried i sifie or not subject to
much transportation if any. Their iso-
lated valves are rather well preserved
and are parallel with the bedding plane
and with the convex side upwards.

A few intact valves of paraplebejus
occur from the calcareous medium-
grained sandsione of the Tanagura
formation at Kamitoyo, Tanagura-machi,
Higashi-Shirakawa-gun. Fukushima Pre-
fecture, associated with Mivagipecten
matsumoriensis, Tanakura tanakura, cchi-
noid spines and Dhalanid fragments.
These are arranged parallel with the
bedding plane and with natural orienta-
tion. Therefore, it can be inferred
that paraplebejus at Kamitoyo was pro-
bably buried in situ or not subject to
transportation from a remote place.

S. Nomura and K. Harar (1937) re-
ported on the occurrence of paraplebejus
from the pebbly conglomerate of the

Nanakita formation at Matsumori, Izumi
machi, Miyagi-gun, Miyagi Prefecture.
Preliminary sedimentological studies of
the Nanakita formation which yields
abundant molluscan shells were under-
taken by the writer (1957) and it was
concluded that the pebbly conglomerate
containing abundant Glycymeris matsu-
moriensis Nomvra and Haras, Chlamys
caneharai,  Patinopecten  matumoriensis
(Nakamura), elc. was subjected to sirong
water current moving (rom north to
south.

The Ginzan formation developed in
the vicinity of the Ginzan Hot Spring,
Obanazawa-machi, Kita-Murayama-gun,
Yamagata Prefecture, where abundant
specimens of paraplebejus occur, consists
of pebhly conglomerate to conglomeratic
very coarse-grained sandstone, associat-
ed with abundant pelecypods, gastropods
and brachiopods. A rather large number
of paraplebejus counsists of water worn
and some with more or less broken
shells, usually arranged parallel with
the bedding plane. Some shells are
arranged wilh their concave side up-
wards or in irregular position, but the
majority are arranged parallel with the
bedding plane and with their convex
side upwards.

It has been known that the single
valves which are arranged with convex
side upwards represent the most stable
position in the water and may serve to
determine the top of the sedimentary
rocks (F. Trusurin, 1931, . H. Lenes,
1941, R.R. Scurocx, 1948, 1. W. Menarp
and A. ], Boucot. 1951, ctc)). However,
the numerous specimens which are
arranged parallel with the bedding plane
and with their convex side downwards
as at Okada, Tanagura-machi, are in nced
of a different interpretation from that of
the other localities. In such case it is
considered that the smaller shells may
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have been transported by suspension
from their site of living to that of
burial, while the larger ones were pro-
bably transported by traction or sliding.
In other words, selective transportation
was the most effective agency. It is
thought that transported isolated valves
sunk in the water bottom and settled
with the convex side downwards and
the concave side upwards, due to bcing
dropped where the water current was
lost its tramsporting power to become
buried. This view is upheld by that
when concavo-convex shells are thrown
into still water, they settle with their
convex side downwards. It is also con-
sidered that the shell concentration in a
given layer depends upon the competency
of the bottom current throughout the
period of time represcnted by the de-
posits.
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Explanation of Plate 1

Figs. 1-6.  Patinopecten paraplebejus (NoMURA and [ATAl)
1. Right valve, x4/5. DGS, Reg. No. 3360. loc. Namesaw:i, Obanazawa-machi, Kita
Murayama-gun, Yamagata Prefecture. Ginzan formation.
2. Right valve, X1. DGS, Reg. No. 3683. Loc. Okada, Tanagura-machi, Higashi-Shirakawa-
gun, Fukushima Prefecture. Tanagura formation.
3. Right valve, x1. DGS, Reg. No. 3614. Loc. Same as above.
4. Left valve, x1. Paratype, SM. Reg. No. 2649. Loc. Same uas above.
5. Left valve, x1. DGS, Reg. No. 3615. Loc. Same as above.
6a. Hinge area of right valve, x1. DGS, Reg. No. 3617. Loc. Kamitovo, Tanagura-
machi, Higashi-Shirakawa-gun, Fukushima Prefecture. Tanagure formation.
6b. Hinge area of Left valve, x1. DGS, Reg. No. 3617. Loc. Same as above.
Figs. 7-10. Patinopecten imamurai Masupa, n. sp. Reg. No. TN, N. 1. Geological and Miner-
alogical Institute, Faculty of Science, Hiroshima University.
7. Right valve, X1.
8. Left valve, x1.
9. Upper view of the same, XxI1.
10. Anterior profile of the same. x1.
Loc. Railroad cutting of the San-in Line at Akazaki, Nima-machi, Nima-gun, Shimane
Prefecture. Kawai formation.
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353. PATINOPECTEN IMAMURAI MASUDA, N. SP.
I'ROM SHIMANE PREFECTURE, JAPAN*

KOICHIRO MASUDA

Department of Geology, Faculty of Education, Tohoku University

ISR E G L OSEL Patinopecten imamurai ;U NSAY SFNEEED. LR EGERE
D{BRTI e, INESAGRE VIR Y oNIA (early Miocene) & hIRIL My HOFHE%

WU, imamurai 457,012,

®rm#F — 8

During his geological studies in the
vicinity of Akazaki, Nima-machi, Nima-
gun, Shimane Prefecture, Prof. Sotoji
Imamura of the Geological and Minera-
logical Institute, Faculty of Science,
Hiroshima University, collected an inter-
esting scallop from a very fine-grained
sandstone of the Miocene Kawai forma-
tion in association with other molluscan
fossils. This fossil was turned over to
the writer for examination, and as a
result of studv, it was found that it
represents a new species to which the
present article is devoted. Studies on
the stratigraphy of this region are be-
ing continued by S. Imamuxa, and the
details will be published by him.

Acknowledgements arc due to Prof.
Sotoji Imamura, for his kind offer of
the specimen and for the information
of the stratigraphy of Akazaki region
of Shimane Prefecture. and to Dr. Kotora
Harar of the Department of Geology,
Faculty of Education, Tohoku University,
for reading the manuscript.

Family Pectinidae
Subfamily Pectininae

Genus Patinopecten Darv, 1898

* Received April 8, 1958: read at the
annual meeting of the Society at Sendai,
Feb. 2, 1957.

Patinopecten imamurai Masupa, n. sp.
Pl 1, figs. 7-10.

Shell moderate, rather thin, compress-
ed, orbicular in outline, equilateral
except for auricles: right valve more
convex than left: both valves radiately
ribbed and forming an angle of about
100° at apex.

Right valve with eight, low, round-
topped, smooth radial ribs and fine con-
centric growth lines, and ornamented by
obtuse network ; radial ribs much broader
than their interspaces in central part of
disc, and divided into two parts, one
being somewhat larger than other:
radial ribs at lateral extremities very
low and slender, and narrower than their
interspaces: bifurcated radial ribs orna-
mented by very weak, fine longitudinal
striac only recognizable by reflected
light near ventral margin; interspaces
between radial ribs shallow and smooth;
anterior auricle sculptured with several
radial threads which tend to become
obsolete towards margins and concentric
lines, ornamented by fine network, and
furnished with wide and shallow - but
distinct byssal notch and rather wide
byssal area; posterior auricle similar-to
anterior in sculpture; hinge with- rather
distinct ctenolium. Left valve with
seven, round-topped radial ribs ‘orna-
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mented by fine longitudinal striae only
recognizable by reflected light, inter-
calary threads and fine concentric growth
lines, and ornamented by rather distinct
network: radial ribs much narrower
than their interspaces, rather sharp near
beak, tend to become rounded towards
ventral margin, divided into two or
three radial threads by shallow longi-
tudinal furrows near beak, but divided
radial threads tend to become obsolete
downwards; slender intercalary threads
appear at beak and tend to become
rounded towards ventral margin; auri-
cles sculptured with several radial
threads which tend to become obsolete
towards margins and concentric lines,
and ornamented by rather distinct net-
work. Characters of hinge area and
interior surface unknown.

Dimensions (in mm.): —Height 625,
length 61.5, hinge-length ca. 26, thick-
ness 16.5, apical angle 100°.

Comparison and Affinity :(—This new
species resembles Patinopecten tokyoensis
(Tokunaca) (1906) from the Pleistocene
deposits in the environs of Tokyo, but
it can be distinguished therefrom by
the smaller shell, the radial ribs which
are divided into two parts by shallow
longitudinal furrow, the smaller auricles,
the ctenolium in the right valve and by
the left valve having an intercalary
thread between the radial ribs. Also it
is distinguishable from Patinopecten kobi-
yamai Kamana (1954) from the Joban
Coal-field and Patinopecten chiclibuensis
Kanno (1957) from the Chichibu basin,
by the characters of the radial ribs of
the right valve and an intercalary thread
of the left valve.

Remarks :—This species is named in
honor of Prof. Sotoji Imamura of the
Hiroshima University.

The present new species is character-
ized by its more or less inflated right

valve which is provided with cight,
round-topped, smooth radial ribs which
are broader than their interspaces in
breadth and bifurcate at the beak, weak
and fine radial threads on the backs of
radial ribs, fine network on the surface,
and rather distinct ctenolium. The left
valve is characterized by having slightly
inflated shell which is provided with
narrower radial ribs which are divided
into two or three parts by shallow
longitudinal furrows ncar the beak but
tend to become obsolele towards the
ventral margin, an intercalary thread
between the radial ribs, and rather dis-
tinct network on whole surface.

Depository :—Reg. No. TN. N, 1, Geolo-
gical and Mineralogical Institute, IFacul-
ly of Science, Hiroshima University.

Locality, Geological formation and Age :—
Railroad cutting of the San-in Line at
Akazaki, Nima-machi, Nima-gun, Shima-
ne Prefecture. Lat. 35°00'43/N., long.
132°24’04”E.  Kawai formation. Larly
Miocene.

Associated fauna :— Patinopecten kaga-
mianus nimaensis Masuva, Cyclina lunu-
lata Maxkiyama, Crenella fornicata Yoxo-
vama. Lucinoma acutilineatum (Conran),
Thracia hataii Kamava, Mya cuneiformis
(Boun), Calliostoma n. sp.

Occurrence :—Known only
type locality.

from the
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FOSSIL MOLLUSCAN FAUNA FROM THE ENVIRONS OF

THE ZENKOJI HOT-SPRINGS. NAGANO PREFECTURE*

SABURO KANNO

Geological und Mineralogical Institute, Tokyo University of Iducation

TSUNEO TOMIZAWA

Nagano-Kita High School, Nagano Prefecture
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Introduction and Acknowledgements

One of the writers (Toaizawa) has
been engaged in a geological survey
for scveral vears, of the area situated
in the northwestern part of Nagano
City, where the so-called Shigarami and
Ogawa formatjons are well developed.
This area has been studied by several
authors as to its geology and paleont-
ology, and of the workers the follow-
ing should be mentioned, Makivama
(1927), Hoxma (1931), Kukona (1931), Fun-
moro and Kawapa (1946), Sarro (1956),
and Tomizawa (see bibliography). How-
ever, there still remain problems con-
cerning both stratigraphy and paleont-
ology.

The Shigarami formation was first
introduced by Honma (1931) for the
andesitic tuff breccia, sandy mudstone,
sandstone, conglomerate, and tuff de-
veloped in Shigarami-mura, Kami-mino-
chi-gun, Nagano Prefcecture, which is its
type locality. This formation is con-
formably superposed upon the underly-

* Received April 23, 1958; read Feb. 9,
1957.
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ing Ogawa formation of Ilonma (1931),
and unconformably succeeded by the
lizuna volcanic detritus. Although the

geological age of the Ogawa formation
is generally accepted as late Miocenc,
that of the Shigarami is considered to
be carly Pliocene by most previous
authors.
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As a result of Tomizawa's geological
studies a large collection of fossils have
been made from the sediments outcrop-
ping near the Zenkoji lot-springs in the
castern part of the type locality of the
Shigarami formation. This large collec-
tion together with the newly accumu-
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lated stratigraphical evidences are briefly
treated in this paper.

Here the writers wish to ¢xpress their
gratitude to Profs. Haruyoshi FFunimoro
and Wataru Hasuimoro of the Geologi-
cal and Mineralogical Institute, Faculty
of Science, Tokyo University of Educa-

Saburo Kanno and Tsuneo ToMiZAWA

Education, Tohoku University, for their
valuable advice and encouragement.
Relation between the Lithofacies
and Faunal Assemblages

Tomizawa subdivided the Shigarami
formation developed in the area in

question into {ive members as shown in
Table 1.

Stratigraphic sequence of the Shigarami and Ogawa formations

developed in the northwestern part of Nagano City

tion, and Prof. Kotora Harar of the
Department of Geology, Faculty of
Table 1.
lizuna volcanic detritus
Shigarami - -
formation
I'Iorita siltstone member.
Zenkoji siltstone IIll.lleCI'
Ogawa Susobana tuff meml)el
formation
Asakawa mudstone member.

Brief descriptions of each of the
member cited in Table 1, now follow,
in ascending order.

1) Asakawa mudstone member. Dark
gray mudstone with some foraminifers
(Haplophragmoides sp., elc.). About 300
m. in maximum thickness.

2) Susobana tuff member. White or
light yellowish liparitic tuff and tuff-
breccia devoid of fossils. 700-800 m. in
thickness.

3) Zenkoji siltstone member. Dark
grayish siltstone or finc-grained sand-
stone. 150-200m. in total thickness.
This member has yielded, Conclocele
disjuncta Gass (loc. 1). Laevicardiiom
angustum (Yoxovama) (loc. 1), Dosinia
(Kaneharaia) kaneharai Yoxovama (loc.
1), *Spisula sachalinensis (Scurenck) (loc.
1), Serripes makivamai (Yokovama) (loc.
1), Mya donaciformmis Kuropva (loc. 1),

# abundant species

unconformity (part)

Kitago conglomenle member Ca. 500 m. thick.

diastem (part)

D"ugalsul)o Longlomexduc sandstone member. Ca. 400 m thick.

400 m. thick.

150-200 m. thick.

"00 800 m. thick.

Ca. 300 m. thick.

Buccinum  shinanoense Maxivama (loc.
1), Nassarius nakamurai Kurona (loc. 1).
4) Horita siltstone member. Dark or
dark grayish mudstone or grayish fine
to medium-grained sandstone. 400 m. in
thickness. This member has yielded,
Anadara amicula (Yoxoyama) (locs. 3, 4),
Glycymeris yamasakii (Yoxovama) (loc. 3),
1 atinopecten yamasakii (Yoxovama) (locs.
5), P tryblium (Yoxovama) (loc. 3),
C(mclmce[e disjuncta Gaws (locs. 2, 3, 1),
Mva japonica Javy (loc. 4), Spisula cf.
sachalinensis (Scurenck) (loc. 3), Turritella
saishuensis Yoxovama (loc. 3), Natica
janthostoma Drsnayes (loc. 3).

5 Daigakubo conglomeratic sandstone
member. Medium-to coarse-grained sand-
stone, conglomeratic. About 400m. in
thickness. It has vyielded, *Anadara
amicula (Yoxovama) (loc. 7), Glyveymeris
sp. (loc. 0), Patinopecten yessoensis (Jay)
(loc. 7), P. yamasakii (Yorovama) (loc.
7), Dosinia sp. (loc. 6), Buccinum shinano-
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ense Maxivama (loc. 7).

6) Kitago conglomerate member. Peb-
ble conglomerate with intercalated thin-
bedded lignite layers, white acidic tuff
layers and sandstonc lenses. Leaves of
Metasequoia disticha Mixi have becn
found. This member is about 500 m. in
thickness.

Mode of Occurrence of the Fossils

The majority of the pelecypods in the
collection consist of intact valves which
are excellently preserved and some even
retain their original coloration. Speci-
mens with intact valves are generally
found in the siltstone or silty sandstone,
while those with isolated valves occur
from sandstone. From the fresh appcar-
ance of the specimens with intact valves
and their excellent preservations it can
be inferred that they were either buried
in sifu or subjected to only very slight
transportation. As their occurrence, the
specimens from the silty rocks are found
sporadically, while those from the sand-
stones are generally found from the
concretions and are thus generally well
preserved cven though they are repre-
sented by external moulds.

From the mode of occurrence and state
of preservation of molluscan fossils as
well as from the structures of the fossil-
bearing rocks, it is judged that the
fossils were buried in situ, and if trans-
ported, the distance must have been very
near.

Characteristics of the Present Fauna

Although the majority of the fossils
cited above have been reported from the
present area, Serripes makiyamai (Yoxo-
vama) and Dosinia (Kaneharaia) kanelarai
Yorovama are reported for the first time,
The former species was first recorded
by Yoxovama (1928, p. 360, pl. 69, fig. 3)

from the Miocene Ushigakubi formation
in the IHigashiyama oil-ficld, Niigata
Prefccture. and subsequently included
into the synonymy of S. nofabilis Sowex-
By, by Oruxa (1935, p. 60. pl. 1, figs. 9-
10). However, the former one can be
distinguished from the latter by having
a more lower shell with regard to
length and a more quadrangular shell
outline.

Although the surface sculpture of
Dosinia (Kaneharaia) kaneharai from the
present area is not well preserved, the
strong concentric cords with narrower
interspaces, broad pallial sinus which
ascends obliquely to the middle part of
the shell rather acutely and with narrow
and bluntly pointed apex, serve to deter-
mine its specific position. I‘rom such
feature it may easilv be distinguished
from other species of Dosinia from Jap-
an (Kanwo, 1955, p. 82).

Dosinia (Kaneharaia) kaneharai which
was first reported by Yoxovama (1926,
p. 133, pl. 17, figs. 1-5; pl. 18, fig. 2)
from the Miocene Kanomatazawa forma-
tion in the Shiobara area, Tochigi Prefec-
ture, has been subsequently recorded by
many authors from other regions, all of
which are Miocene in age. I'or example
it has been reported from the Miocene
formations as the Narusawa in Iwate
Prefecture (Nomura, 1935), Sennan dis-
trict of Miyagi Prefecture (Nomura and
Onist, 1940), Sugota of Akita Prefecture
(Oruxa, 1936), Yanagawa of Fukushima
Prefecture (Nomura and Zinso, 1936).
Tanagura of the same Prefecture No-
mura and Harar, 1936), Irtahana of Gunma
Prefecture (Fuyimoto and Kosayvash,
1938), the Meisen district of North Korea
(Makivama, 1936), besides elsewhere.
The associated fauna of Dosinia (Kane-
haraia) kaneharai in localities from which
it has been rccorded comprise genera
and species which, in general, are those
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characteristic of subtropical, warm tem-
perate but not those of cold water types.
This fact is particularly noticeable in
the early Miocene deposits.

It is worthy of note that in the pre-
sent area Dosinia (Kaneharai) kaneharai
occurs in association with Spisnla sacha-
linensis (Scurenck) and Serripes maki-
yamai (Yokovama). Spisula sachalinensis
which is the most common species in the
present fauna, is distributed in the Re-
cent seas trom 36°N. lat. to 45° N. lat.
(Kuropa and Haeg, 1952), and the genus
Serripes is a typical cold water specics,
being known only from seas north of
36° N. lat. Therefore, it is evident that
the warm water species Dosinia (Kane-
haraia) kaneharal occurs in association
with typical cold water genera, as just
mentioned. Accordingly, it is to be
judged that the present fauna may indi-
cate a rather cool type, the southward
invasion of northern waters, the cause
delimitting the geological range and
extinction of Dosinia (Kaneharaia) kane-
harai, and therefore, that the geological
age of such a fauna is younger than
that containing a typical warm water
fauna since it is superposed on it.

Dosinie (Kaneharaia) kaneharai is gen-
erally associated with such pelecypods
as Cllamys kaneharai (Yoxovyama) and
Lacvicardinum shiobaraense (Yokoyama) in
the Miocene deposits of Japan. None of
these three species extend their range
up into the Pliocene, and only the first
mentioned is known to occur with cold
water types of shells, its geological
range being longer than that of the
other two. From the thermal conditions
indicated by the three mentioned specics
with their associated forms, and from
the stratigraphical position of Dosinia
(Kaneharaia) kaneharai occurring with
cold water forms, it 1s evident that the
difference in oceanographical conditions

as reflected in the fauna, may mark the
boundary between the early and late
Miocene of Japan.

The mixed fauna of cold water and
warm water types as recognized in the
present area is also known from the
Suenomatsuyama formation (Harar, 1941)
in Twate Prefecture, the Tégeshita form-
ation (Hasminmoro, 1950) in Hokkaido and
from the Kitaura formation (KoTaka,
1958) and its correlatives in Aomori,
Akita, Yamagata, and Niigata Prefec-
tures. All of these are considered to
represent 1he late or Upper Miocene.

Should remarks be added as to where
the boundary between the Miocene and
Pliocene should be drawn, the writers
are in the opinion that it may bhe placed
in a position, faunistically where the
mixed fauna is superposed by a uniform
cold water fauna in Northern Honshu
and Hokkaido, and by a more mild one
in central and southwest Honshu.

The Tertiary rocks developed near the
Zenkoji hot-springs is considered to be-
long to the upper part of the Ogawa
formation of Honma (1934). It is in this
particular horizon that the mixed fauna
already referred to occurs. In the Horita
siltstone member conformably super-
posced upon the Ogawa formation, abun-
dant Spisula occur but Dosinia (Kane-
haraia) kaneharai longer persists and the
fauna as known at present changes.
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Explanation of Plate 2
(All figures in natural size)

Figs. la-c. Desinia (Kaneharaia) kaneharai Yoxovama. Reg. No. (203
la. Right valve, 1b. left valve, 1c. apical view of of la-h.
Fig. 2. The surface sculpture of Dosinia (Kaneharaia) kaneharai YOROYAMA.
TFig. 3. Dosinia (Kaneharaia) kaneharai YoroyaMa, Reg. No. 16704
Collected from the Miocene Tanagura formation of Fukushima Prefecture. showing its
pallial sinus for comparison.
TFig. 4. Laevicardium angustum (Yoxovama), Reg. No. 6204.
Figs. 5a-b. Spisula sachalinensis (SCHRENCK), Reg. No. 6205.
5a. Right valve, showing its pallial sinus, 5b. Apical view.
Figs. 6a-b. Serripes makiyamai (Yoxoyama), Reg. No. 6206.
6a. Left valve, 6b. apical view.
Fig. 7. Bucchum shinanoense Maxivama, Reg. No. 6207.
Figs. 8-9. Nassarius nakamurai KURODA, Reg. No. 6208.

Specimens figured in this plate are preserved in the Geological and Mineralogical Insti-
tute, Faculty of Scicnce, Tokyo University of Education, Tokyo, Japan.
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PLICATOUNIO OF THE WAKINO FORMATION

(Studies on the Molluscan fauna of the Cretaceous
Inkstone series. Part 1)*

YOSIIIHISA OTA

Fukuoka Liberal Arts College.

Mg EEE D Plicatounio : JETEMO MR, LEEOL 0T HHLIAL 3 M (b
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SAHIETH. M. REELEITOOLDTETEERLI,

Plicatounio is an important genus in
the non-marine Wakino fauna of the
Lower Cretaceous age. It was. in 1936
that Konavasur and Svzuk: described P.
naktongensis and P. triangularis from the
Wakino series, but later Kosavasui (1956)
excluded the latter from Ilicatounio s.
str.

1 made a new collection from the
lower and upper Wakino at various lo-
calities in which three species are dis-
tinguished as follows:

1. Plicatounio nakiongensis Kosavasin

and Svzukr . ...l

2. P.nakiongensis multiplicatus Svzox:

.......................... common

3. “ P Rwanmonensis Ora, n. sp.
rare

It is interesting to see that they serve
not only for the zoning of the Wakino
formation, but also for its precise cor-
relation to the Naktong series.

Ilere T wish to record my sincere ap-
preciations to Prof. T. Kopavasur of the
University of Tokyo for his encourage-
ment and criticism.

As pointed out by Kosavasui and Su-
zukr (1936), the hinge teeth and surface
ornaments of Plicalounio serve for its

* Received April 28, 1958; read June 6, 1958.
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distinction from Unio, Nippononaia and
Trigoniotdes.

On the hinge-feature

of Plicatounio

In the right valve of P. nakiongensis.
5a running along the hinge margin is
provided with a grcove on the lower
side and has f(ine lateral striation. 4a
reveals very fine crenation on its crest
as scen in recent Unio and Corbicula. 3a
is distinctly crenated on its lower side
but crenation happens to be more or
less irregular, and its upper side shows
only fine striation. Median tooth is some-
what obscure, rather massive and bears
several oblique radial striae. 3b is a
smooth slender tooth eclongated and
gradually narrowing toward the beak.
5h along the hinge margin is small and
smooth. Fine crenation is sometimes
seen on it near the beak.

“ P kwanmonensis n. sp. is almost
identical with the preceding in hinge
nature, but has fine crenation on 3b
near the beak.

P. naktongensis multiplicalus is very
similar to the typical form in the hinge,
but 3a is crenated only on the lower
side in naktongensis and on both sides
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in multiplicatus. This means that dis-
tinct crenation exists on 4a in wmudtipli-
calus.

It is the tendency for the crenation
of the hinge teeth to increase from nak-
tongensis 1o multiplicatus. The crenation
is never so regular in Plicatonnio as in
Trigonioides.

Difference between Plicalounio and

Nippononaia or Trigonioides

(1) Plicatounio is similar to Trigonivides
in the crenation of a certain tooth but
there are many differences in the hinge.

(2) As Nippononaia ryosekiana was
taken for a subgenus of Plicatounio by
Suzukr (1943). there are many similar-
ities betwecen them. Concerning the ar-
rangement and crenation of the hinge
teeth, mudtiplicatus and kwanmonensis
are more similar to ryosekiana than nak-
tongensis. There are, however, two dif-
ferences between [Plicatounio and Nip-
pononaia as follows:

a) Crenation on pseudocardinal teceth
is regular and extensive in Nippono-
naia whereas it is partial, irregular
and oblique in. Plicatounio.

b) The fine lateral striation is dis-
tinct on the teeth of Plicatounio, but
they are rather obscure in Nippono-
naia. Namely, Plicatounio is similar
to Unio in the presence of radial
striae on the median tooth. Nippoio-
naie has no striation on the tooth.
Plicatounio nakiongensis is similar to
Nippononaia ryosekiana in the smooth
postero-lateral teeth, but the former
has distinct lateral striation. In malti-
plicatus crenations are found in the
lateral teeth only in the vicinity of
the beak.

Thus Plicatounio reveals better agree-

ment with Unio than Nippononaia.

On the surface sculpture

of Plicatounio

1. Posterior plication:

P. naklongensis has two or three pli-

cations on the posterior side, two of

which are distinct from the umbo.

P. kwanmonensis is identical with P.

naktongensis in the mode of plication.

P. naktongensis muldtiplicatus has four

or five plications. three or four of

which are distinct in the whole length.
2. Radial ribs in front of the posterior
plication.

a) Naktongensis s. str. has no radial
ribs, but the Wakino form has
several weak ones. The ventral
margin is crenated but gradually
weakened forwardly.

) Kiwanmonensis is identical withnak-
tongensis 1n ribbing.

¢) In mudtiplicatus the shell is ribbed
as far as the anterior margin, but
the anterior ribs are weaker than
the posterior ones. The ventral
crenation is distinct even on the
anterior margin.

Distribution of Plicatounio

Wakino

Upper-

Mid-
subgroup Lower dle Upper| most
P. naktongensis ’ A — R ' —
P nak. }
nudtiplicatus VR - A .
P lewnnmrmmlsis: VR I — — ] —

A Abundant. R: Rare, VR: Very rare

As shown in the above table, nakton-
gensis is abundant, and multiplicatus and
fwanmonensis are very rare in the lower
Wakino or Sengoku formation. In the
upper Wakino or lower Wakamiya for-
mation, on the contrary, multiplicatus is
abundant, naktongensis rare and kwan-
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monensis absent.

From these facts 1 am led to the con-
clusion as follows:

1. Mudliplicatus was derived from nak-

tongensis.

2. The number of the posterior plica-
tion increases and at the same time
radial ribs become numerous.

3. The crenation of hinge teeth in-
creases from naklongensis to mullipli-
catus.

If compared with the early Cretaccous
species, the Senonian species have
stronger and more numerous radial ribs
as exemplified by P. swzuki, and more
numerous fine ones as seen in P. maxima.

The correlation between the Wakino

and Naktong series by Plicatounio

According to Svzuxi, P. naktongensis
is common in the Kinbu formation or
lower Naktong series but rare in the
Sinsyu formation or upper Naktong. P.
naktongensis multiplicalus absent in the
Kinbu is common in the Sinsvu forma-
tion.

Thus the occurrence of Flicatounio in
the Wakino well agrees with that of the
Naktong series. There are, however,
some differcnces in that Awaimonensis
and multiplicatus occur in the lower
Wakino but none is known from the
lower Naktong series.

In conclusion | agree with KoBavasnr
and Svzuk: in the correlation of the
Wakino to the Naktong series.

Description of Species

Genus Plicatounio Kopayasur
and Suzuxk

“ Plicatounio ™ kwanmonensts
Ora n. sp.

Pl. 3. Figs. 1-3.

Plicatounio of the Wakino Formation 17

Description :—Shell medium in size,
subquadrate, inequilateral, relatively
short for Plicatounio and round in front,
prolonged and subtruncated in posterior
and broadly arcuated on ventral side;
beak large and located at a fourth of
shell from anterior, fairly prominent
but not high and distinctly prosogyrous.
Posterior ridge broad and blunt ; surface
ornamented with two or three wide and
moderately elevated plications radiating
from umbo to posterior margin and more
than ten radial ribs in front of these
plications: hinge teeth well developed,
in the right valve, 3a distinctly crenat-
ed on its lower side and much stronger
than 5a which is narrow and smooth;
median tooth indistinct, rather massive
and obliquely and radially striated; 3b
feebly crenated only near beak—on its
upper side and short but thicker than
5b which is narrow but elongated and
finely crenated ;. anterior adductor scar
subtrigonal and fairly large and stronger
than posterior one.

Measurements :—T'he hololype specimen
measures about 45mm and 50 mm in
height and length respectively. (Pl. 3
Fig. 1)

Comparison :—This species differs from
P. naktongensis and P. naktongensis multi-
plicatus in the subquadrate outline. In
the surface ornament it is identical with
P. naklongensis. In the pseudocardinal
teeth it is more similar to Nippononaia
than P. naktongensis but the ornament
is quite different from that of Nippono-
naia. Because the outline of the shell
is so high, it may turn out a new genus
or subgenus, if better material is avail-
able.

Formation and Locality :—Sengoku for-
mation in the Wakino subgroup. The
locality is at the northern 150 m part
from the basal conglomerate along the
Yakiyama river, east of Rikimaru,
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Explanation of Plate 3

All figures in natural size.

« Plicatounio” kwanmaonensis QTA, new species. .
Holotype: Right internal mould. (W1. S. 5100)

Fig. L.

‘.~

........................................... p. i7

Fig. 2. Paratype: Left internal mould showing hinge teeth. (WI. S. 5005)

Iig: 3.

Imperfect right internal mould. (WI. S. {403)
Plicatounio naktongensis Kopavyasnt and Suzuki

Fig. 4. Internal moud of a right valve. (WL S. 5004)

Fig. 5. A right valve. (WL S. 5033)

Fig. 6. Internal mould of an imperfect bivalved shell. (Wu. K. 115)
Fig. 7. Internal mould of imperfect left valve. (W1 S. 5030)

i

Fig.
Plicatounio naktongensis multiplicatns SuzuK1

Internal mould of an imperfect left valve. (WI. S. 5009)

Fig. 9. Internal mould of a deformed imperfect left valve. (WI. S. 5060)
Fig. 10. External cast of a left valve. (Wu. K. 115)
Fig. 11. Internal mould of an imperfect right valve. (WI. S. 5034)
WI. S.:—Sengoku. Miyata-machi, Kurate-gun, Fukuoka Prefecture, in the Lower formation ot

the Wakino subgroup.

Wu. K. :—Katsuki-machi, Yahata City, Fukuoka Prefecture, in the Upper formation of the

Wakino subgroup.

Repository :—All illustrated specimens are kept in the Fukuoka Liberal Arts College.
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A PLEISTOCENE MARINE FAUNA FROM NEAR THE CITIES OF

TSU AND YOKKAICII, MIE PREFECTURE, SOUTHWEST JAPAN*

YOSHIO ARAKI
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Introduction and Acknowledgements

The occurrence of marine Pleistocene
deposits in Mie Prefecture have been
hitherto known only from the Shima
Peninsula in its southeastern part (lizuxa.
1928, Otuka, 1928: Matsusurra, 1932;
Oinomixkano, 1933: Makivama and Naka-
1941).  Among these authors,
Marsusuita and Omnomikapo listed the
molluscan fossils from Kiba, Isobe-cho,
Shima-gun, and Maxivama and Naxa-
cawa reported on the smaller foramini-
fers from the same locality and horizon
as treated by Marsusmita and Oinoms-
kano. With regard to the geology of
the Pleistocene deposits, Iizuka, Oruxa
and MaTtsusnita have published accounts.

However, marine Pleistocene deposits
have not been known from areas other
than that of the Shima Peninsula in Mie
Prefecture. For such reasons it is thought
that the present discovery of marine
Pleistocene deposits from near the Cities
of Tsu and Yokkaichi may be of impor-
tance with regard to the late Cenozoic
history of Mie Prefecture. A Dbrief ac-
count of the Pleistocene deposits newly
discovered will be reported in this arti-
cle and a full description will he reser-
ved for another opportunity.

* Received June 11. 1958: rcad April 26,
1958.
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Here the writer thanks Professor
Kotora Harar of the Faculty of Edu-
cation, Tohoku University, for his kind
guidance with regard to the present
work. Thanks are also due to— Pro-
fessors Shdoshiré Hanzawa and Kiyoshi
Asano and Mr. Yokichi Takavanacr of
the Institute of Geology and Paleon-
tology. Faculty of Science, Tchoku Uni-
versity, for their encouragement in many
ways. Acknowledgements are also ex-
pressed to Mr. Hideo Axamine. teacher
of the Kambe High School, Suzuka Citv,
Mie Prefecture, for his cooperation in
the field and kindly joining in discussion
of problems concerning the Pleistocene
deposits of Mie Prefecture, and to tea-
chers of the Agata Primary School,
Yokkaichi City, for calling the writer's
attention to the occurrence of fossils,
which later proved to belong to the
Pleistocene.

The Pleistocene Deposits and Fauna

The Pleistocene deposits newly dis-
covered are distributed in the environs
of Mitachi in the western part of Yok-
kaichi City: 1landa, Tsu City: and
Konobe, Hisai-cho., Isshi-gun; all in Mie
Prefecture. In all of these places, the
Pleistacene deposits consist of massive,
bluish soft silt containing fossils as
shown in Table 1.
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Tabie 1. Fossils and their distribution.

-- . Localitics

Fo;sils - - Mitachi Handa Konobe
A OSII‘(’Z; (Cmssos/rmi)ﬁgig;s 'l‘n;NmzR(; 7 N X | X R i(i 7
VﬁT m;x’zium (.N'mlmpvzimu) livatum (Rimf.w:)i o :-:7 B X o 7x o
Cerithidea ;p. B »\'7 a a -
7kof;;iq71)¢’r;;;i tI;NN,A;US) - I 7\<’ -

In the environs of Mitachi, Yokkaichi
City. the bluish silt somctimes contains
fragments of an indeterminable plant.
This silt gradvally changes upwards
into the overlying sand, which is very
loose and devoid of fossils.

Everywhere the Pleistocene deposits
are exposed, they are found to be un-
conformably superposed on the Plio-
cene Age group, which is a fresh water
lake deposit. and unconformably over-
lain with Terrace deposits.

The fossils are rather widespread in
the environs of Mitachi, where they oc-
cur in a crowded assemblage measuring
about 50cm in thickness and are, in
general, more or less oblique 1o the
general dip of silt. In the environs of
Tsu City the fossils also occur in a
crowded assemblage about 40cm thick
and their shells are both horizontal and
oblique to the general dip of the silt.
In this area, however, the fossils are
not continuous in their distribution but
pinch out within a short distance. The
molluscan shells are well preserved and
occur mostly with both valves still in-
tact. bul the original coloration of the:r
shells is almost lost.

The shells of Ostrea gigas Tinunserc
are interesting in that all are elongated
rather than oval or rotund in shape, and
their test, in general is moderately thick.
Such shell types of this species are
commonly found in Matsushima Bay,

Miyagi Prefecture, in association, parti-
cularly along the marginal portions of
the bay. with Trapezium liratum (Reeve),
forming these a typical faunal associ-
ation. This same {aunal association and
shell types are also found in the Pleisto-
cene deposits described above.

The shells of Trapeziwm liratim (Resve)
are also well preserved and generally
occur with both valves intact and bet-
ween the individuals of the mentioned
oyster, entrapped in them, or in small
patches nearby.

So far as is known of the typical as-
sociation of these two species, it can be
said that Matsushima Bay, Miyagi Pre-
fecture is most outstanding and remarka-
bly similar to the ones occurring in
the Pleistocenc deposits already referred
to. Thus it is thought that the environ-
mental conditions of the two species in
Matsushima Bay can be correlated with
those of the Pleistocene silt described
in this article.

Tentatively, that is to say, until speci-
mens of species additional to the faunal
association mentioned in this article can
be found, the writer is inclined to con-
sider that the faunal association from
its peculiarity as stated, may represent
a sedimentary environment cooler than
that of the seas bordering the present
day Mie Prefecture. Although merely
stated to be Pleistocene in age, it is
also thought that the deposits may
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represent the early part, but as to what
portion of that part it should be referred,
is a quession reserved (or further study.

Remarks on the Species
Genus Osfrea Linnarus, 1758
Ostrea (Crussostrea) gigas
Tuuxsers, 1793
P14, Figs. la, 1b.

Ostrea gigas THUNBERG., TOKUNAGA. Jour.
Coll. Sci., Imp. Univ. Tokyo, vol. 21. ar!.
2, p. 68, pl. 4, igs. 5a, 5h, 1906: Nomura
and HATA1, Suito lo-on Kai Mus.. Res.
Buil., no. 13, p. 126, pl. 18, fig. 3. 1937.

This is a common species in the pres-
ent area where it occurs in the form
of an oyster-reef, widesprcad in the
Mitachi area, but more or less in lens-
shape or pinching-oul elsewhere. Very
large sized specimens are not rare, and
those measuring about 33cm in length,
16 cm in width and 6-7cm in thickness
of intact valves are commonly found.

Ostrea gigas 1S a common specics in
the recent seas of Japan being parti-
cularly common in North Japan, Matsu-
shima Bay in Miyagi Prefecture is one
of the best known localities.

Localities and geological formation :—
Under the vegetable gurden in the west
of Mitachi Temple, Mitachi, western part
of Yokkaichi City (Mitachi formation);
small cliff in the paddy-field along the
Ai River in the northeastern part of
Konobe, Hisai-chg, Isshi-gun (Konobe
formation); under the Terrace deposits
exposed near the road leading {rom
Handa to Hisai-chd, middle part of
Handa, Tsu City {Konobe formation). All
in Mie Prefecture.

Depository :—Mie University.

Geological Distribution :—Known from
the Miocene to Pleistocene deposits of
many places in Japan.

Genus Trapeziuwm von Munvrelp, 1811
Trapezium (Neotrapezium) liratum
(Repvr), 1843
Pl 4, Figs. 2a-2f.

Trapezium japonicum PiLsBry, HIRASE, Hlustr.
Jap. Shells, pl. 21, fig. 1, 1938; 11ABE, Gen.
Jap. Skells, p. 119, figs. 241-242, 1951.

Trapezinm (Neofrapezium) liratum (REEVE).
SoLEM, Proc. Mal. Soc. London, vol. 31,
pt. 2, p. 73, pl. 6, figs. 1-3, 6, 7, 10.

- This species occurs in association with
Ostrea gigas above mentioned. The as-
sociation of Trapeziwm livatum and Ostrea
gizas as observed in the Pleistocene de-
posits treated in this article in analogous
with that commonly seen Matsushima
Bay, Miyagi Prefecture in North Japan.
The former specics occurs embedded
between the individual valves of Ostrea,
or in the form of small patches nearby.

Besides occurring embedded between
the individuals of Lhe oyster shells,
Trapezium liratum is also frequently
found within the closed valves of the
oyster. This shows that Trapeziion lived
in the silt Alling the dead oyster shells
which were forced open by the resilium
expanding at the time of or after death
of the oyster. However, as sedimen-
tation continued. the oyster shell was
graduvally compelled to close by the
weight of the overlying sediments, which
lead to the entrapment of the Trapezium
individuals, thereby causing their death.
Thus the Trapezivan individuals are well

preserved.
According 1o S. Sonem (1928), Trape-
zium  (Neotrapezium) liratum (Reeve)

ranges from Hong Kong, Formosa, Ryu-
kyu islands to both coasts of the Japa-
nese islands, and is rather variable,
ranging from Piussry’s form delicatum
and Reeve's liratum to that of PiLssry's
japonicum. ‘These different forms are



39 Voshio ArRAK!

considered to represented ecologic vari-
ants by S Sorem (1928), who states
that large specimens of [iratwm will
reach 45 mm in length, but the average
is nearer 25-30 mm. The specimens from
the Pleistocene Mitachi and Konobe
formations seem to be of average form.
Localities and Geological Formalion :—
Under the vegetable garden in the west
of Mitachi Temple. Mitachi, western
part of Yokkaichi City (Mitachi for-
mation). Small cliff in the paddy-field
along the Ai River in the northeastern
part of Konobe, Hisai-chd, Isshi-gun
(Konobe formation); under the Terrace
deposits exposed near the road leading
from landa to Hisai-ché, middle part
of Handa, Tsu City (Konohe formation;;
all in Mie Prefecture. Pleistocene.
Depository :—Mie University.
" Geological Distribution :—Known {rom
several areas of the Pleistocene deposits
in the Kanto Region, Central Japan.

Genus Cerithidea Swainson, 1840

Cerithidea species indet.

Several ill-preserved specimens in the
form of casts are in the collection. Al-

though they evidently belong to the
genus Cerithidea, their specific names
can not be determined until better
specimens are found.

Locality and Geological Formation :—
Under the vegetable garden in the west
of Mitachi Temple, Mitachi, Western
part of Yokkaichi City (Mitachi form-
tion), Pleistocene.

Depository :—Mie University.
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Explanation of Plate 4

Figs. 1a, 1b. Ostrea (Crassostrea) gigas TuunnerG. Upper (la) and lower (1b) valves of the
same individual. Loc. Under the vegectable garden in the west of Mitachi Temple,
Mitachi, western part of Yokkaichi City, Mie Prefecture. 2/5

Figs. 2a-2f.

Trapezium (Neotrapezium) liratum (Rerve).
duals. Loc. Same as above. Natural size

Figures of three different indivi-
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Kumacar photo.
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357. TRIGONIIDAE, OSTREIDAE. BAKEVELLIIDAE, PTERIIDAE,
CARDIIDAE AND ASTARTIDAE FROM THE UPPER JURASSIC
SAKAMOTO FORMATION IN CENTRAL KYUSHU, JAPAN*

MINORU TAMURA

Faculty of Education, Kumamoto University

ERe 2 sEBEEMOKEEE  hRIHBRLHHTHRT S LM o 2 5 RIREAIME K
HitkE®S 5, Trigoniidae (5 #i, 55 2 FE), Ostreidac (2 i, 55 1 FEl), Bake-
velliidac (1 gfi), Pteriidae (1 Efi), Cardiidae (1 pff), &I¥ Astartidae (6 i, 55 3

D) IKELTA230RWLBLI., TDH B Myophorella (Haidaia) pulex TAMURA, new
species [AHIEE D IIAIRE B2 hOEFIICH » TIEBERG B I h3, 1 # K

The Sakamoto formation containing
the so-called Torinosu limestone is gene-
rally thought Upper Jurassic. Its black
shale and limestone conlain many animal
fossils. Stratigraphic results at Saka-
moto are summarized in Table 1 and
fossil localities shown in Figs. la-c and
Table 2. The horizon 5 in Table 1 is
especially fossiliferous, yielding am-

monites, pelecypods, gastropods and
echinoids. Some fossils occur in the
lower or upper horizons. Aulacosphinctes
which is a guide fossil of Tithonian in
Nepal, India, South Abyssinian plateau,
Madagascar, Mexico and Argentina
(ArkeLr. 1956) was collected at Sakamoto
(Loc. 4). (See Table 2 and Figs. 1b, ¢).
Here are described pelecypods belong-

Table 1. Stratigraphic Sequence of Sakamoto Formation

rock horizon fossils lhlz‘{l;l;ess
L& ; j
31502;S§S§E sh.) 7 stromatoporoids & corals from Is. pebbles in 62
(ss>sh) congl. lens.
fine alt. of —
ss. & sh. 6 no fossil. 28
(sh>ss) . -
sh 5 rich in pelecypods, gastropods. brachiopods, 77
echinoids, Aulacosphinctes etc.
fine alt. of - T
ss. & sh. 4 no fossil. 42
(sh>ss) ) )
. “Is. rich in stromatoporoids, corals and echi-
Is bearing sh. 3 noid spines. 42
B _‘_pectinids and other pelecypods from sh. ~
alt. of sh. _
& ss. 2 one pelecypod's fragment only. 35
(sh>ss)
basal ss. 1 no fossil. 50

* Received Aug. 13, 1958; read Sept. 27, 1958.
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Tanoura area

: Tsurubami

: Kuma river

: Futami

: Tanoura

: Tanoura station
: Uminoura

: Shiranuhi sea

: Hisatsu-line

: Kagoshima-line

TAMURA
Table 2. Fossil Localities (A)
and Horizons (B)
Al B Rock Locality
. v,; fine ss—r E?]i?lﬁlomat%kl;ma
O o village. Yatsushiro-co.
2] 5 sh Kozaki. .
Tal e Sakamoto, Kamimatsukuma-
3] 3 sh < B St
e village, Yatsushiro-co.
41 5 sh Sakamoto, o
51 5 |sandy sh|Matsuzaki.
e . Tsurubami, Kutaragi-
6 ;iﬁ‘ 557 village, Ashikita-co.
7 | 5 sh Futami. Yatsushiro-city.
8| 3 Is Ohira, .
91 5 sh . ,
w! s sh "
7 i “Tandura. Tanoura-village,
1Ly 5] sh Ashikita-co.
, _ b
12 5 [ sh Uminoura, "

ing to Trigoniidae, Ostreidac, Bakevel-
liidae, Pteriidae, Cardiidae and Astar-
tidae as follows:

thanks to Prof. T.

Myophorelia (Haidaia) gracilenta Kosay Asni

Alyophorella (Iaidaia) pulex TAMURA, new
species

Myophorella (Haidaia) ohmachii TAMURA,
new species

Myophorella (Promyophorella) a sp. indet.

Myophorella (Promyophorella ?) b sp. indet.

Liostrea sp. indet.

Exogyra kumensis TAMURA, new specics.

Gervillella ? sp.

Pteroperna sp.

Protocardia tosensis KIMURA

Astarte higoensis TAMURA, new species

Astarte ogawensis KIMURA

Astarte sakamotoensis TAMURA, new species

Astarte defecta TAMURA, new specics

Astarte sp. indet.

Astarte ? sp. aff. hermanni QppEL

expresses his hearty

of the

The writer
KoBavyasur

University of Tokyo for his kind guid-
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ance and supervision of the manuscript
and to Messrs. I. Havam and A. Toku-
vama for their assistances in laboratory
works.

Tamily Trigoniidae I.amarcx

In the latter half of the Jurassic
Period, the Myophorellinae took the place
of the Vaugoniinae predominant in the
Lower Jurassic in Japan. Haidaia and
Promvophorella are subgenera of Alyo-
phorella which flourished in the lale
Jurassic Torinosu Sea (Kopay asi, 19506).

The crenulation on the disk is the
distinction of Haidaia {rom other sub-
genera. It is fine in Soma forms (30-50
on a costa) but coarse in Sakamoto oncs
(10-30 on a costa). Coarse forms of
Haidaia are difficult to distinguish from
Promyophorella when the crenulation be-
comes coarse or turns out tubercles.
Myophorella (Promyophorella?) b sp. is
such an example.

The Sakamoto Trigonians are similar
to those from the Torinosu group in
Sakawa basin but the similarity is not
so great as recognized in other genera
of pelecypods (Kimura, 1951, 19536) from
Sakamoto and Sakawa areas. Most speci-
mens from the Sakamoto formation
belong to M. (H.) gracilenta which has
been reported from the Torinosu group
at Sakawa basin, although Linotrigonia
toyamai (Yeuara 1923, Kimura 1956h, Ko-
pavasu! 1956) is more common in the
basin.

Genus Mpyophorella Bavre, 1878

Subgenus Haidaia Crickmay, em.

Kosavasur and Tamura, 1955

AMyophorella (Haidaia) gracilenta

Kosavasui

Pl. 5, Figs. 19-22.

1956. Myophorella (Haidaia) gracilenta, KoBa-
vasuri, p. 4, pl. 1, fig. 8.

The shell is small and costae are 10-
12 in number generally, though some 15
costac are countable on the holotype.
Because some Sakawa specimens also
have 10-12 costae, the writer included
the Sakamoto form in this species.

Occurrence :—Many good internal and
external moulds of both valves from
Locs. 1, 2,4, 6, 7. 9, 11, 12.

Myophorella (Iaidaia) pulex
Tanura, new species
Pl 5, Figs. 15-18.

Description :(—Shell small for genus, a
little convex, trigonal in outline ; anterior
margin a little produced; umbo sub-
mesial : surface divided into three parts
by internal and marginal carinae: escut-
cheon narrow. depressed, finely costellate
but about 5 upper coarse costellae each
united with a costa on disk; marginal
carina not stout and slightly tuberculate
disk ornamented with 8 or more crenu-
lated costae.

Observation and Comparison :—Several
external moulds of both valves show
morphological changes through growth.
In the first stage (Fig. 2-1, Tab. 3-1)
surface is divided into areas, ante-carinal
and remaining parts of disk, except for
escutcheon. The ante-carinal part is non-
crenulate and wide relative to the other
parts. In the next stage (Fig. 2-2, Tab.
3-2). this part becomes narrower. In the
third or the fourth stage (Fig. 2-3 and
2-4, Tab. 3-3 and 3-4) it becomes rela-
tively narrow and looks like a part of
disk. Costellae on area, in the first and
second stages, are united to costae on
disk through the ante-carinal part. In
the fourth stage where disk has 6 or 7
costac, all costellae on area are not united
to costae. From this stage, costellae
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become numerous and finer. The re-
lation is summarized in the Table 3 and
Figure 2 briefly. The same rclation
seen in gracilenia and olwnachii is com-
monly met with in Haidaia.

Fig. 2 and Tab. 3.

Morphological changes
of Myophorella (Haidaia) prlex TAMURA
from young to adult stage.

costae united

(Iflt;gg) (nilll])“(l’lfl"ﬂ)} costac ‘with costellae
B ENE 3 | 4
2 "3.5{ 14 5
3 | skl s+l o4 | 5

1 104 | s i 7+ | 5
This is closely allied to AL (1)

gracilenta in ornaments. But in the lat-
ter the shell is more slender and the
crenulation on disk finer than the former
(about 15 on a disk in pulex and about
30 or more in gracilenta).

Occurrence:—Locs. 4, 11, 12 and Mimi-
kire, Sakawa basin, Shikoku.

Myophorella (Ilaidaia) ohmachii
Tamura, new species

PL. 5, Figs. 23-26.

Description :—Shell trigonally ovate,
tall and fairly convex; umbo anterior;
anterior and ventral margins a little
rounded ; posterior straight or a little
arcuale; marginal carina weak; escut-
cheon carina indistinct; escutcheon nar-
row and smooth; area depressed, its
median furrow indistinct, with coarse

transverse 5-6 costellae in umbonal part
and fine costellae in lower one; disk
with some 9 costae roughly crenulated
on ventral side upper five of which are
confluent with costellae of area; costae
a little tuberculose at intersection with
crenulation.

Comparison :(—This species represent-
ed by some broken casts and a bivalved
specimen which is deformed and lacks a
large part of disk. The crenulation on
the disk is not densely disposed. At a
glance this is very akin lo Myophorella
(Promyophorella ?) hashimotoi Kosavyasui
(1956) from the Upper Jurassic Kurisaka
formation in Awa, Shikoku, but the latter
has a nodose sharp marginal carina and
non-costellate area, though the costae
near the umbo run into the area. In M.
(P.?) hashimoloi only a few upper costae
are crenulated.

Occurrence :—Locs. 11, 12.

Subgenus Promyophorella Kosayasui

and Tamura, 1955

Myophorella (Promyophorella)
a sp. indet.
Pl 5, Fig. 27.

Only anterior half of disk (GK. G 3003)
was collected by Kansera and Yama-
smita of Kyushu Univ. The costae are
about 14 in number as in M. (P.) orientalis
Komavasmi and Tamura (1955), though
small tubercles on costae are invisible
on this poorly preserved specimen. M.
(2. ?) hashimoloi is another species close-
ly related to this but the costac are less
numerous and more deeply sculptured
in hashimotoi than in this.

Occurrence :—Loc. 1.

Myophorella (Promyophorelia ?)
b sp. indet.
Pl. 5, Fig. 28.
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A broken external mould of left valve
and its internal mould showing disk
are in hand. A little tuberculate 8 or
more costaec are present on disk. Their
interspaces are very wide. This species
is probably new but specimens are very
poor.

Occurrence :—Loc. 7.

Family Ostreidae Lanmarck
Genus Liostree H. DouviLie, 1904
Liostrea sp. indet.

PL 5, Fig. 32.

The sole broken external mould of left
valve is probably referable to Liostrea s.
str. by the lack of radial ribs and con-
centric lamellae and {lat form.

Shell medium for genus, depressed,
obliquely elongated : dorsal margin fairly
long; ligament pit present: surface ir-
regular.

Occurrence :—Loc. 1.

Genus Fxogyra T. Sav, 1820
Exogyra kumensis Tamura, new species

Pl 5, Figs. 29-31.

Description :—Shell small for genus,
suborbicular or subrectangular in out-
line, not so inflated for genus; attach-
ment area in dorso-posterior part of left
valve bounded by angulation, nearly as
large as 1/3 of the shell surface; umbo
twisted and opisthogyrous, although its
coiling is intraceable; ligament pit tri-
angular; surface covered with concentric
lines. Internally a flat belt at mid-height
of left valve, which has numerous fine
radial striae, divides inner and outer
concavity.

Comparison :—Represented by several
small internal moulds and a poorly pre-
served external mould of left valve. The

coiling of umbo is ohscure on the inter-
nal mould. Evogyra nana (]. Sowersy) is
widelv distributed in England {Arxery,
1932). British Somaliland (Cox, 1933),
Persia (Cox, 1936) and Cutch (Cox, 1952)
from Bajocian to Portlandian and is very
small-sized for the group. That species
closely resembles this in general charac-
ters, especially in their small size, but
in this species outline is less orbicular
and a carina present on posterior side in
that species is absent.

Occurrence :—Loc. 6.

Family Bakevelliidaec King
Genus Gervillella L. Waacen, 1907
Gervillella ? sp.

Pl 5 Fig. 38.

Description :—Shell  very small, de-
pressed, ensiform in outline. hinge-line
straight except for a little projected
umbo which is nearly terminal ; anterior
auricle very short, posterior one fairly
long, narrow, obtuse-angled at the end:
dorsal margin nearly straight; ventral a
little rounded. In left valve, two cardinal
teeth below umbo small, equal-sized;
two laterals short, divergent, upper one
of which is parallel to hinge and the
other parallel to the margin between the
auricle and body:; a few obscure liga-
mental pits on hinge margin.

Comparison :—One imperfect internal
mould, which is ensiform and lacks byssal
gape, is probably referred to Gervillella
Waagen. This is small and probably does
not excced 2cm in length. A few weak
ligament pits are aligned on the hinge
margin. Gervillella siliqgua (J. A. Euprs-
Desconaenanmes) from Upper Jurassic of
Cutch (Cox. 1940) closely resembles this
except for its anterior wing which is
sharper and longer in the former.

Occurrence :—Loc. 4.
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I'amily Pteriidae Mgk

Genus Pleroperna Morris
and Lycrrr, 1853

Pteroperna sp.
PL 5, Figs. 39, 40.

Description :(—Shell small sized (length:
12mm, height: G6mm), inequilateral,
moderately convex, pteriform in out-
line: both extremities winged: anteri-
or wing short, acute-angled and a fourth
as long as posterior one; umbo prosogy-
rale, a little projected beyond hinge-line,
sulcated below posterior wing: body
slightly inflated and expanded postero-
ventrally ; ventral margin rounded. The
details of the cardinal area unknown but
a long, fairly deep groove is known to
exist along hinge-line. Surface orna-
mented with concentric lines.

Comparison :—An internal and exter-
nal mould of a left valve show Plero-
perna, not only from their external
aspects bul also from a groove which
runs along posterior hinge margin, al-
though the characteristic parallel denti-
cles can not be scen below the umbo.
Pteroperna sp. from Divesian ol Cutch
by Cox (1940) somewhat resembles this
form, but the anterior wing of the
former is long if compared to anterior
one. Pteroperna? sp. by Iavay (1945) from
the Jurassic Cotton Valley formation in
Louisiana closely resembles this form,
but their detailed characters are un-
known.

Occurrence :—Loc. 4.

Family Cardiidae Lamarck
Genus Protocardia Bevricu, 1845
Protocardia losensis Kimura

Pl 5, Figs. 33-37.

1956b. Protocardia tosensis, KIMURA, p. 88, pl.
1, fig. 4.

Description :—Shell medium for genus,
subequilateral, inflated, more or less
trapeziform and longer than high; test
thin: umbo inflated. nearly mesial, in-
curved, slightlv prosogyrate and project-
ed beyond hinge margin which is fairly
long and straight : lateral margins nearly
straight . posterior one oblique; ventral
margin slightly rounded: carina distinct ;
anterior carina very obscure: both lateral
side. especially posterior side, depressed :
surface covered by regular and fine
concentric lines, about 20 radial ribs in
posterior side including also a little
anterior part of carina: hinge character-
istic of Cardiidac.

Comparison :—In the typical form {rom
Sakawa basin the shell is more inflated
and the situation of umbo lics a little
posterior to center. Kimura counted 9
radial ribs in posterior side of the
internal mould. In the Sakamoto form
radial ribs are also seen on the ventral
side in the antecarinal part.

Two species of Protocardia by VocrL
(1896) from Upper ? Jurassic of Borneo
resemble this species. P. lenuicoste has
peculiar interspace's ornament of con-
centric lamellae; P. multiformis has 7-10
radial ribs on posterior side.

Occurrence :—l.oc. 4.

Family Astartidae Gray
Genus Astarte ]J. Sowersy, 1816
Astarte higoensis Tamura, new species
PL 5, Figs. 11-12.

Description :—Shell small 1o medium
for genus, moderately depressed, slightly
inequilateral, clongated and more or less
rectangular in outline, longer than high;
ventral margin nearly straight ; anterior
and posterior margins a little rounded;
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umbo not prominent, forming about 120°
apical angle, situated anterior or medial
from the anterior end, prosogyrate;
lunule indistinct: surface ornamented
with very fine concentric ribs internal
margin crenulate: one triangular cardi-
nal tooth and a narrow anterior and
posterior lateral tooth in right valve.

Measurements : —
L H
holotype 20 mm 15 mm
15 12

Observation and Comparison :—Three
specimens of inlernal and external
moulds of right valves at hand are com-
paratively well preserved. Height's
ratio to length is a little variable:
umbonal position medial or a little
posterior. The depressed and elongated-
rectangular form, indistinct umbo and
lunule are characteristics of this species.
Astarte kambarensis Kinura is inflated
and easily distinguishable from this
species.

Occurrence .—Locs. 4, 6.

Astarte ogawensis Kimura
Pl 5. Tigs. 8-10.

1956h. Astarte ogawensis Kimura, p. 86, pl. 1,
fig. 9.

Many external and internal moulds
ol both valves are at hand. This species
is small in size and variable in convexity
but fairly convex in general.

Occurrence :(—This is one of the most
common species in the Sakamoto forma-
tion, especially in the western half (Locs.
1,6, 9. 11, 12) of the area.

Astarie sakamotoensis Tamura.,

new species

PL 5, Figs. 1-3.

Description :—Shell small for genus, a
little depressed, inequilateral, elongated
subrectangular, much longer than high:
umbo prosogvrate, not inflated, situated
about 1/3 length from anterior end:
anterior margin more or less terminated ;
postero-dorsal margin longer than anteri-
or; both margins a little arcuated;
posterior and ventral margins a little
rounded ; surface ornamented with 5-6
edged concentric ribs: internal margin
crenulate.

Measurements . —
L H
holotype 12 mm 8 mm
9 6
9°? 57?7

Observation and Comparison :—This spe-
cies is represented by a few internal
and external moulds of right valves. The
concentric ribs are characteristic of this
species. A. ogawensis and A. defecta. These
ribs are impressed internally but feeble
in the umbonal part. In the internal
mould (Pl. 5, TFig. 1), the lunule is
deeply excavated.

This species is intimately related to A.
ogmwensis in concentric sculpture but its
depressed and elongated form is ecasily
distinguishable from the latter. Astarte
(Coelastarte) cf. A. rathieri P. pe Lorion
(Pl. 40, Fig. 5, lmrav, 1945) resembles the
specimen. But the number of ribs is 8
13 in the former.

Occurrence :—Locs. 4, 6. 9.

Astarte defecta Tamura, new species
PlL. 5, Figs. 4-T.

Description :—Shell small for genus,
depressed strongly, subequilateral, or-
bicular in outline: height nearly equal
to length; umbo prosogyrate, situated
slightly anterjor to median; apical angle
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about 90°; postero-dorsal margin nearly
straight or a little rounded ; antero-dorsal
margina little excavated ; ventral margin
semi-circular; surface ornamented with
about 5 concentric ribs on upper part;
sculpture fading away in lower part
where fine growth-lines are distinct;
internal margin crenulate; strong trigo-
nal tooth in left and two cardinals in
right valve, one posterior lateral in right
valve.

Measurements . —

holotype L:9mm H: 10 mm

Observation and Comparison :(—This is
represented by two internal moulds and
an external mould. Nearly upper half
of the surface is ornamented with the
same elevated ribs as in A. ogawensis
and A. sakamotoensis.

This closely resembles A. ogawensis
except for its depressed form and surface
ornaments. A. wiltoni Morris and LycerT
(1853) resembles this species but its con-
cenltric ribs are finer. A. subsenecta Y ae
and Nacao from Sanchi-graben (1926) is
alike to this species, but the former's
concentric ribs are finer than the latter's
and are limited to umbonal part.

Occurrence :—Locs. 1, 6, 12

Astarte sp.
Pl. 5, Fig. 13.

Description :—Shell small, inequilater-
al, fairly convex, elongated-ovate in out-
line, longer than high; ventral margin
rounded ; umbo fairly inflated, prosogy-
rate, situated anterior to median: lunule
small and shallow; surface with fine
numerous concentric ribs; internal mar-
gin crenulate; hinge typical of the
genus.

Measurements : —

L:13mm I1: 10 mm

Comparison :—This is represented on-
ly by an internal mould of a left valve
but fragmentary shells are attached on
the ventral side of the specimen.

Astarte higgensis is similar to this in
shape but the latter is more inflated and
has a more inflated umbo than the latter.
The inflated umbo and elongated shape
of this easily distinguish this from A.
kambarensis Kimura in the Torinosu
group in the Sakawa basin.

Occurrence :—Loc. 6.

Astarte? sp. aff. hermanni OppeL
PL 5, Fig. 14.

One exiernal mould of the left valve
(length: 31 mm, height: 25 mm) in fine
sandstone at Tsurubami may be allied to
Astarte hermanni Orvrr from the Spiti
Shale (HoLpuaus, 1913), because of its
external resemblances.

Shell medium for genus, moderately
inflated, inequilateral, ovate and longer
than high: umbo situated 1/5-1/6 length
from anterior end, prosogyraic; posterior
and ventral margins rounded; anierior
margin short and arcuate; lunule dis-
tinct and decp; surface ornamented with
numerous concentric striae.

This is relatively large, though most
Astartidae from the Sakamoto formation
are small. Compared to the Sakamoto
form, the Ilunule is smaller and es-
cutcheon more distinct in the Spiti form.

Occurrence :—Loc. 6. ’

References cited

ArxerL, W. J. (1929-37), A Monograph of the
British Corallian Lamellibranchia. Palae-
ontgr. Soc. London.

—— (1956), Jurassic Geology of the World
Oliver & Bovd, London.

Cox, L.R. (1935), Jurassic Gastropoda and



357. Upper Jurassic Pelecypods from the Sakamoto Formation 31

Lamellibranchia. The Geology and Palae-
ontology of British Somaliland. London.

—— (1936), lossil Mollusca from Southern
Persia (lran) and Bahrein Island. Palae-
ont. Indica, N.S., Vol. 22, Mem. No. 2.

—— (1940, 52), The Jurassic Lameliibranch
Fauna of Cutch (Kuchh), No. 2 & 3. Tbid.
Ser. 9, Vol. 3, Pts. 3 & 4.

—— (1952), Notes on the Trigoniidae, with
Outline of a Classification of the Family.
Proc. Malacol. Soc. London. Vol. 29.

Horpuaus, M. (1913). Fauna of the Spiti
Shale (Lamellibranchiata and Gastro-
poda). Palaeont. Indica. Ser. 15. Vol. 4,
Pt. 2. No. 4.

IMLAYy, R.W. (1945), Jurassic Fossils from
the Southern States, No. 2. Jour. Paleont.,
Vol. 19, No. 3.

Kimura, T. (1951). Some Pectinid and a
Limid from the Jurassic Torinosu Group
in Japan. four. IFuc. Sci.. Univ. Tokyo, Sec.
2, Vol. 7.

—— (1956a), The Torinosu Group and Tori-
nosu limestone in the Togano and Go
Basins, Kochi Pref. Jour. Geol. Soc. Japan.,
Vol. 62.

—— (1956b), Some Pelecypods from the Upper
Jurassic Torinosu Group in Kochi Pre-
fecture, Japan. Jour. Farth Sci., Nagoya
Univ., Vol. 4, No. 2.

Kosavasur, T. (1956), Somec Jurassic Tri-
gonians from Central and West Japan,
Studies on the Jurassic Trigonians in
Japan, Pt. 5. Japan. Jour. Geol. Geogr., Vol.
27, No. 1.

—— (1957). A Trigonian Faunule from Min-
doro in the Philippine Islands. Jour. Fac.
Sci., Univ. Tokyo, Sec. 2, Vol. 10, Pt. 3.

and Tamura, M. (1955), The Myophorel-

linae from North Japan. Studies on the

Jurassic Trigonians in Japan, 4. Japan.
Jour. Geol. Geogr., Vol. 26, Nos. 1-2.

Morris, J. and LycerT, J. (1853). Mollusca
from the Great Oolite. Palaeontgr. Soc.
London.

OunnmacHr, S. (1938). Stratigraphy and Struc-
ture of the Yatsushiro Mcsozoic area.
Jour. Geol. Soc. Japan, Vol. 45.

VogceL. F. (1896), Mollusken aus dem Jura
von Borneo. Samml. Geol. Reichs-Mus.
Leiden, Ser. 1, Bd. 5.

YaBe., H. and Nacao, T. (1926), Cretaceous
Mollusca from the Sanchu-graben in the
Kwanto Mountainland, Japan. Sci. Rep..
Tohoku Imp. Unirv., Sendai, Japan, Ser. 2,
TVol. 9.

YEHARA, S. (1938). Cretaceous Trigoniae from
Southwestern Japan. Jepan [four. Geol.
Geogr., Vol. 2.

Explanation of Plate 5

Astarte sakamotoensis ‘TAMURA, new species
Fig. 1.

Internal mould of a right valve; side view; Loc. 2. x2.5. (MM 2977).

Figs. 2, 3. Plaster cast of the external mould and the internal mould of the holotype
right valve; side view; Loc. 9. %25 (MM 2976).

Astarte defecta TAMURA, new species
Fig. 4.
%2.5. (MM 2978).

Figs. 5. 6.
Loc. 1. x2.5. (MM 2979).

Clay cast of the external mould of the holotvpe right valve; side view; Loc. 12.

Clay casts of the external and internal moulds of a left valve; side view:

Fig. 7. Clay cast of the external mould of a left valve: side view; Loc. 6. x2. (MM 2980).

Astarte ogawensis KIMURA

I'ig. 8. Clay cast of the external mould of a left valve: side view; Loc. 12, «2.5. (MM 2981).

Fig. 9. Plaster cast of the external mould of a left valve; side view; Loc. 12, %25, (MM
2982).
Fig. 10. Internal mould of a right valve; side view; Loc. 12

Astarle higoensis TAMURA, new species
Figs. L1, 12,

< 2.5, (MM 2083).

Plaster cast of the external mould and internal mould of the holotype left

valve; side view; Loc. 6. x1. (MM 2986).
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Astarte sp.
Fig. 13. Internal mould of a left valve: side view; Loc. 6. x1. (MM 2986).
Astarte ? sp. aff. hermanni OrpPEL
Fig. 14. Plaster cast of the external mould of a left valve; side view; Loc. 6. x1. (MM
2987).
Myaphorella (Ilaidaia) pulex TAMURA, new species
Iig. 15, Modceling cast of the external mould of the holotype left valve; side view: Loc.
4. x5. (MM 2988).
Figs. 16-18. Modeling casts of external moulds of right valves; side view: Loc. 4. X5.
(MM 2989, 2990, 2991).
Mvophorella (Haidaia) gracilenta KOBAYASHI
Fig. 19. Modeling cast of the external mould of a left valve; side view; Loc. 6. X5.
(MM 2993).
Fig. 20. Modeling cast of the external mould of a right valve:; side view; Loc. 6. X5.
(MM 2094).
Fig. 21. Clay cast of the external mould of a left valve; side view: Loc. 6. x2. (MM 2995).
Fig. 22. Internal mould of a right valve: side view: Loc. 6. x5. (MM 2996).
Myophorella (Haidaia) ohmachii TAMURA, new species
Fig. 23. Internal mould of a left valve; side view; Loc. 11. x2. (MM 2997).
Figs. 24, 25. Internal mould and a posterior part of the external mould of the holotype
shell; anterior view (Fig. 24) and areal view (Fig. 25); Loc. 12. x2. (MM 2998).
Fig. 26. Modeling cast of the external mould of a left valve: side view; Loc. 11. x2.
(MM 2999).
Muyophorella (Promyophorelia) a sp.
Fig. 27. Modeling cast of the broken cxternal mould of a right valve; showing anterior
half of disk; Loc. 1. X1. (GK. G. 3003)
Myophorella (Promyophorella?) b sp.
Fig. 28. Modeling cast of the external mould of a right valve; side view; Loc. 7. x2.
(MM 3002).
Exogyra kumensis TAMURA, new species
Figs. 29-31. Internal moulds of left valves (holotype: Fig. 29): side view; Loc. 6. x2.
(MM 3003. 3004, 3005).
Liostrea sp.
Fig. 32. Clay cast of the broken cxternal mould of a left valve: showing anterior part,
Loc. 1. x1. (MM 3006).
Protocardia tosensis KIMURA
Fig. 33. Internal mould of a right valve: side view showing hinge part; Loc. 4. x1.
(MM 3007).
Figs. 34, 35. Clay casts of the external and internal moulds of a left valve; showing
posterior part (Fig. 35) and side view (T'ig. 31); Loc. 4. Xx1. (MM 3008).
Fig. 36. Internal mould of a right valve; side view: Loc. 4. x1. (MM 3009).
Fig. 37. Internal mould of a left valve: side view; Loc. 4. x1. (MM 3010).
Gervillella ? sp.
Fig. 38. Internal mould of a right valve: side view: Loc. 4. X2, (MM 3011).
Pteroperna sp.
Figs. 39, 40. [nternal mould and clay cast of external mould of a left valve: side view;
Loc. 1. x2. (MM 3012).

Photographed by Uexkr (Figs. 19, 20, 22, 27, 28), Kanmera (Figs. 15-18) and the writer
(others). All specimens here described except for Fig. 27 are kept in Geological Institute,
University of Tokyo.
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358. ON SOME CARBONIFEROUS CORALS FROM
THE KITAKAMI MOUNTAINS*

MAKOTO KATO

Depariment of Geology and Mineralogy, IFaculty of Scicnce,
Hokkaido University
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In the present paper, the writer pro-
poses to describe [our Carboniferous
rugose corals which have been collected
from the southern Kitakami mountains,
north-cast Japan by gentlemen who
were formerly undergraduate students
of Hokkaido University.

Of the four the first one may be a new
species possibly belonging to the genus
Tschussovskenia DovroLyusova.  This
form was found unexpectedly in the
collection of Mr. H. Taxena, who brought
back the specimen from an outcrop of
Onimaru limestone at Takanosu. This
onc is now called Tschussovskenia? take-
dai.

The second form is a species belonging
to the genus Dibunophyllum and seems
to be comparable with Dibunophyilum bi-
partitum konincki, a well known British

* Received July 29, 1958 read Sept. 27, 1958.
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Carboniferous species. This form was
once collected from the Middle Carboni-
ferous Nagaiwa series by Mr. T. Kakimi,
at present a member of the Geological
Survey of Japan.

The third one must be referable to Di-
bunophyllum asiaticum Ninato, although
this may Dbe the same specimen once
listed by Minato and others as Clisaxo-
pliyllum sp. in the former paper (1953).
According to MinaTo, this specimen also
belongs to the collection of Mr. T. Kaxi-
M1 from the Onimaru series at its type
locality.

The fourth coral is certainly assigna-
ble to genus Amygdalophyllum. but spe-
cifically indeterminable at the present
moment owing to the ill preservation
of the material. The specimens treated
by the writer in this paper belong to
the collection of Mr. T.
According to Hasmwmoro.

HasHiMoTo.
these were
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collected by him from the same locality
as that from which MinaTo once des-
cribed the same species. The exact ho-
rizon of this coral is not certain, but
may be the lowest part of the Etrocung-
tian Hikoroichi series.

The three species except for the last
form should be regarded to have many
similarities with those species in Europe.
At least such types of rugose corals as
Tschussorskenia ? takedai and Dibunophyi-
lum bipartitum konincki have not been
recorded from Asia yet.

Before going into description, the writ-
er wishes to express his hearty thanks to
those gentlemen who Kkindly offered
their materials {or the writer's study.
e is also very much indebted to Profes-
sor Minato of Hokkaido University for
reading the paper in manuscript.

Description

Note on * Fischerina® Stuckenperg, 1904

The genus Fischerina was proposed by
Stuckennera in 1904, Fischerina rossica
Stuckenisere 4s the genotvpe which was
brought from the Lower Carboniferous
of Wychnij-Wolotschek in Central Rus-
sia.

Diagnosis made by Stuckenxserc fol-
lows ;—

‘Die zusammengesetzen Polypensticke
dieser Gattung bestehen aus wenigen
Zellen. Mir hat cin solcher vorgelegen,
der nur aus zwei mit den Winde zusam-
mengewachsenen Zellen von unregelmis-
sig prismatischer Form zusammengesetzt
war. Die Stern leisten zerfallen in zwei
Ordnungen. Innerhalb der Zelle lassen
sich drei Zonen unterscheiden. Die peri-
pherische ist von Endothecalgewewe ein-
genommen, die mittlere von Boéden, die
auch in die Ceniralzone iibergreifen. In
der letzeren erblickt man ausser diesen
sind und sich nicht im Centrum der

Zelle schneiden. Die kriiftiger emwickel-
ten Septa rcichen bis zur Centralzone,
die schwichern aber iber schreiten die
Grenzen der peripherischen Zone nicht.,

Stuckennerag's didagnosis scems to be
somewhat insufficient to distinguish defi-
nitely his genus from the allied genera,
and the writer is now going to offer a
brief discussion on * Fisclherina.

Following Stuckenserc, Perna (1923)
described a coral from the upper Lower
Carboniferous of eastern slope of south
Ural, and she assigned it to Fischerina
rossica with some doubt. But she did
not give any illustration for her speci-
mens. The writer now lholds a view
that on the basis of her description.
her specimens would be better consider-
ed to be a small varicty of Srucken-
BERG'S Specics.

Reep (1929) also assigned some fas-
ciculate corals found in Carboniferous in
Yunnan into Fischerina?, although he
treated Fischerina as the subgenus of
Cyathophyllum.

Cvathoplhvllum (Fischerina ?)
insolitum Rk
Cyathophvllum (Fischerina ?)
solitaritm Rexn

According to Rekp, his two forms pos-
sess long minor septa hesides major septa
of these two species are so long that they
unite with each other at the center of
corallite and this structure apparently
represents a type of some axial struc-
ture but this does not represent a true
columella. So, those two forms must be
cexcluded from Fischerina Sruckexsera.

Gorsky (1935) described Lophophviium
pacuum from the upper Viséan or slight-
ly higher horizon than that developing
in Novava Zemlva. This species seems
to the present writer to have some simi-
larity with the genotype of ¢ Fischerina .
As Gorsky already stated, it is not cer-
tain whether his species may be fas-
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ciculate or solitary. But at any rate, the
structure of the corallite is quite like
to species of Iischerina.

Donroryunova (1936) accepted Stucken-
serG's genus Mischerina, and described
one coral under the name of Fischerina
stuckenbergi from the Middle Carboni-
ferous of the North Ural region.

Laxa, Santin and Tromas (1940) stated
that the generic name of Fischerina was
preoccupiecd by a foraminiferal genus
Fischerina Trroues, 1878, further they
considered * Fischerina' S1uckenserc to
be svnonymous with genus Lithostrotion
tsensu lato).

After having carefully reviewed the
validity of the genus * Fischerina ', HiLn
(1938, 1948) concluded that the so-called
Fischerine may Dbe syvnonymous with
genus Corwenia Smrrn and Ryoer. Very
recently, however, she (1956) has revised
her former view and stated belief in
the possible synonvmy between * Fische-
rinad ' and Lithostrolion (sensu lato) as
Lang, Smern and Tooaas once held.

But the writer can hardly follow the
former view which was held by them.

* Fischerina® should be a fasciculate
coral with herringbone dissepiments and
weak axial structure. This is quite cer-
tain according to the original diagnosis
and illustration given by Stuckexsrra.
Hence, * Fischerina’ must be definitely
distinguishable from Lithostrotion (sensu
lato) which possesses concentric dissepi-
ments in cross section and has typically
a styliform columella.

In concern to the clisiophylloid nature
of dissepiments arrnaged in herringbone
pattern taken in conjunction with the
fasciculate nature of corallum, ' Fisch-
erina’ reminds one of genus Corwenia.
But in Corwenia, the axial structure is
rather regularly constructed in cobweb
shape, and it is stout even in such pri-
mitive form as Corwenia vaga Ssyurn and

Ryper. On the contrary, in ' Fischerina’
the axial structure is weak, irregular
and sometimes vertically discontinuous.
In view of such consideration the writer
does not consider ° Fischerina' to be
synonymous with true Corwenia.

Further genus Koninckophyllum Tuom-
son & NicuorLson seems to show resem-
blance to * Fischerina', but * Fischerina’
provides no distinct fossulae and its
dissepimentarium is not so widely deve-
loped as in Koninckophyllum. In Konin-
ckophyllion, minor septa are usually well
developed and columella is rather simply
constructed, while minor septa usually
degenerate and the columella is irregu-
larly constructed in ‘ Fischerina'. So,
* Fischerina® is also distinguishable from
Koninckophytium.

Neokoninckophvllum Fomicnev  seems
to have been not well accepted among
palaeontologists; it is rather resemblant
to Koninckophylfum. Anyhow Neokonin-
ckoplvilum is closely like * Fischerina’ in
respect to the nature of weak columella
and dissepiments, but the former is
considered to be solitary.

Genus Stviastraea lLonspare seems to
be another ally to the genus * Fischerina’
the former of which has minor septa ill
developed. and inosculating dissepiments.
The dissepimentarium is very narrow,
columella is weak, sometimes vertically
discontinuous. So, Stylasiraea may be
quite similar to * Fischerina’ in the
fundamental construction of the coral-
lites excepting for the cerioid nature of
the former genus.

On the other hand, Tschussovskenia
DosroLyurova shows much more simi-
larity to ‘ Fischerina®' Stuckrnserc than
any other allied genera. Tschussovskenia
is represented by some corals in which
each corallite does not show any con-
stant characters either in the nature of
columella or in dissepiments; one has
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herringbone dissepiments in parts and
another has rather conceatric dissepi-
ments: besides some other type partially
lacks dissepiments even though they
may reach the adult stage. The colu-
mella is also very variable in construc-
tion, and further, all the skeletal ele-
ments are rather thickly constructed at
least in most corallites of this species.

Since the generic name ° Fischerina
Stuckenserg' was already abondoned
for the reason of homonymy, it cannot
longer be employed. And if the genus
* Fischerina* might be considered to be
valid, a new generic name should be
applied to it.

Dorroryunova once accepted * Fisch-
erina, but she also stated that there is
a morphological gradation from * Fisch-

erina’  stuckenbergi to Tschussovskenia
capitosa through Tschussovskenia vesi-
culosa. Both genera are so variable in

their internal characters that thev are
differentiated with difliculty in detail,
although forms ol * Fischerina " have large
corallites and comparatively regular. and
more complicated internal characters
than those in forms of Tschussovskenia.

So herc the writer wishes to treat
forms of * Fischerina® Stuckenserc under
the genus Tschussovskenia. postponing
the final settlement of the validity of
¢ Fischerina’, instead of using the trivial
name of * Fischerina .

Tschussovskenia ? lakedai sp. nov.
Text-figs. 1-6.

Corallum compound, fasciculate (infer-
red). Corallite cylindrical, straight or
curved, weakly and irregularly aggre-
gated, so both transverse and longitudi-
nal sections of the coralliles are often
seen in one thin section. Corallites apart
from each other as far as their diameters,
but sometimes in contact. Corallites may

be round in correclly cut transverse
section, attaining about 0.8 to 1.5cm in
diameter, and clearly differentiated inter-
nally into three parts, namely dissepi-
mental, tabulate and axial. Epitheca
moderately thick. Septa short and in
one order. Minor septa almost lacking,
but may be present although they are
very rare and very rudimentary. Major
septa straight, fall short of the center
of corallite, attain about one-third of the
radius of corallite. Then, a considerable
space is found around the axial structure
in cross section. The numbers of septa
and the diameters of different corallites
are the following :—

27 major septa . Jn 125 mm
2501 26 ... 10.5
3 11.0
2T 15.0

Major septa often dilate in tabularium,
and when dilation may occur, the inner
margin of the dissepimentarium makes
a slereotheca. Dissepimentarium rather
narrow, where two or sometimes many
more rows of dissepiments arc arranged
in herringbone pattern in cross section.
Axial structure rather simple and per-
sistent. Median plate is discernible in
some corallites but distinct septal lamel-
lae and axial tabellae are not differenti-
ated in any case. Sometimes, axial
structure seems to bhe massive, taking
irregular shape in cross section. In ob-
lique section, dissepiments rather irregu-
lar in shape and in two or morc rows,
their convex sides being faced upwards
and inwards. Tabulae usually flat domed
in shape and complete; their outer mar-
gins bent downwards and in contact with
the dissepimentarium. In the middle,
tabulae gently arise to the axial struc-
ture. But, in one tangential section,
steeply elevated conical tabulae are seen.
Tabulae rather distantly disposed judg-
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Text-figs. 1-6:  Tsclussorskenia ? takedai, sp. nov.
1. ¢cross section; 2. oblique section;

oblique section: 4. oblique scction;

oblique section: 6. oblique section.

(all figures three times natural size.)

3.

ing from the oblique sections. Axial the preseni specimens. Most corallites

structure is platy and persistent. are aparl from each other but sometimes

Remarks :—So0 far as the writer is irregularly aggregated. The feature re-
aware. in thin sections there is no indi- minds one of some forms formerly de-
cation of the possession of any connect- scribed by DosroLyunova (1936) and Gor-

ing process or new bud in corallites of sky (1935) under the names ‘ Fischerina'
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stuckenbergi and * Lophopliytium vacuum.
So, a slight doubt is still left in respect
to the form of corallum of the present
Japanese specimens. The writer is not
sure whether the species now 1n concern
should be considered as a fasciculate
form or originally simple forms which
are accidentally aggregated. If many
simple corallites are found 1n aggrega-
tion in a small piece of rock, sometimes
they may be misunderstood as to be
fasciculate. If the latter is the case,
the present form can not be considered
synonymous with any other species cver
known.

The characleristic features of the pre-
sent form are as follows:—

1. minor septa nearly lacking

2. rather constant simple axial struc-

ture

3. intrathecal dilation of major se¢pta

4. typical herringbone dissepiments

« Lophophyllum ® vacuum Gorsky resem-
bles the presc‘nt one, hut differs from
the latter in having larger corallites,
less numerous septa and more compli-
cated axial structure than are to be
found in the present Japanese form.

¢ Fischerina ' stuckenbergi DosroLyunova
is most-nearly allied to the present form.
According to DosrorLyunmova however,
her species is quite variable in skeletal
elements. She illustrated two types of
corallites in her paper, which types are
so different from each other that one
may be apt to consider them not to be
conspecific as she admitted. One type
has a small corallite in which minor
septa well develop; no dilation is obser-
vable in tabularium. Tabulae rather
complete; dissepiments are few, and
columella is irregularly and weakly
constructed.

While the opposite is the condition in
other individuals which have corallite
much larger with minor septa rudi-

mentary ; tabulac are incomplete. Besides
in this individual dilation is perceived
in tabularium, dissepimentarium is com-
paratively thick and the columelle is
continuous, rather persistenl and rather
regularly constructed.

Generally speaking the Japanese form
now under discussion seems to have an
intermediate nature betwcen those two
forms described and illustrated by
Dosroryurova. It resembles the first
type especially in respect to the mor-
phological nature observed in longitudi-
nal section, while it shows almost similar
aspect to the sccond type in respect to
the cross section. Accordingly the pre-
sent writer was once inclined to regard
the Japanese form to be conspecific with
‘ Fischerina’ stuchenbergi DobroLyUBoOVA.
However, the internal character of the
present form is rather more constant than
Russian species: even though some Rus-
sian individual shows some resemblance
to the Japanese [orm in cross section,
the former is quile different in the nature
of the longitudinal section from the
Japanese one. 1f there may be some
individuals closely allied Lo the Japanese
form in regard to the longitudinal char-
acters, they are quite distinct from the
Japanese form in respect to the nature
shown by cross section.

So, the writer is now of the opinion
that the difference between the Japanese
and the Russian forms is rather greater
than he once supposed. [Further the
Japanese form was collected from the
Onimaru series, upper Viséan in age,
then it is surely older than the Russian
form. The geographical remoteness be-
tween the Japanese representative and
the Russian one should be also viewed
as important in determining the species.

So, the Japanese form should prefera-
bly be called by a different name than
Russian species; the writer wishes to
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propose a ncw specific name, * T'schussov-
skenia ? takedai’ for it.
Geological horizon :—QOnimaru series.
Locality :—Middle course of Takanosu-
zawa. Sumita-cho, Iwate Prefecture.
Collector :—11. Takeda.
Registration numbers :—17768, 17777

Genus Dibunophyiium Nichorson
& Tuomson, 1876

Dibunophyllum ct. bipartitum konincki

(Epwarps & Harug)
Text-figure 7

Comparc with:  Dibunophyllum bipartitum
konincki, i1, 1938: pp. 75-78, pl. 1, fig.
20; pl. 25 figs. 7-13.

Corallum simple, large, attaining 22
mm in shorter diameter. Epitheca
moderately thick and smooth on its
outer surface in oblique section. Major
septa rather flexuous, moderately thick-
ened by stercoplasmic deposits through-
out their length, numbering 48, and

Text-ig. 7
Dibunophylhun ct. bipartitum konincki
(Epwarps & Haime) (X2)

most of them so directly unite with the
septal lamellac that axial column is
hardly differentiated from tabularium.
Minor septa nearly absent, but some-
times present although they are very
rudimentary in development.
Dissepimentarium broad. consists of
many rows of herringbone dissepiments
which turn into pseudoherringbone pat-
tern when minor septa develop near by
the epitheca. Dissepiments are disposed
more finely in inner side than in the
outer side of dissepimentarium. Con-
sequently, sclerothecal wall is formed
at the inner surface of dissepimentarium.
Slight dilation usually occurs not only
in the tabularium but also in the dis-
sepimentarium in which epitheca and
dissepiments are thickened as well as
in major septa. Cardinal fossula present,
and the dissepimentarium in that po-
sition is much constricted to the epitheca.
Cardinal septum is rather long, ac-
companying long thin * fossular septa ™
which do not start from the epitheca,
and are situated immediately on both
sides of the cardinal one. One of the
“ fossular septa” directly unites with a
thin median plate. Tabularium is very
narrow. Axial column is large but not
well differentiated from the other parts
of corallite. consists of a thin median
plate, septal lamellae which are the
prolongation of major septa, hence they
are in same number as those septa, and
many rows of concentric axial tabullae.
Median plate straight, falls short at the
counter end. Septal lamellae show ten-
dency of rotation, and a number of them
do not reach the median plate.
Remarks:—The present form is ap-
parently similar to some species belong-
ing to genus Clisiop/iyllum especially in
the aspect of axial column, in which
septal lamellae are more or less g]fi’rcctly
united with the ends of major septa. The
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minor septa are much degenerated; the
dissepiments of the present form how-
ever, are arranged in herringbone pattern
though they are mostly arranged con-
centrically in the genus Clisiophyllum.
Major septa of the Japanesc form also
are rather thick even in the dissepimen-
tarium, but this is not the case in usual
Clisiophylla. Such being the case the
present form would be hetter assigned
to genus Dibunophyllum than to Clisio-
phyllwm. 1t must be noted that dissepi-
ments arranged in pscudoherringbone
pattern are sometimes developed when
minor septa are developed to some ex-
tent. The Japanese form now under
consideration is almost identical with
the specimen described and illustrated
by Hirr (1938) under the name ** Dibusno-
Phyllum  bipartitum  konincki”  Huwn in-
tended to group many varieties into one
species, Dibunophyltum bipartitum. and
divided it into three subspecies as D.
bipartitum bipartitum, D. bipartitim konin-
cki and D. bipartitum craigianum; how-
ever, the last-named one should be not
assigned to genus Dibunophyllium but
surely belongs to Rhodophyllum accord-
ing to the present writer's view. In
fact, there can be very many different
individuals in the species designated by
Hive as  Dibunophyllum  bipartitum in
respect to the axial column. Some
individual shows an intermediate nature
between genera Clisiophyllum and Dibu-
nophyllum in regard to the axial column.

The Japanese form may be comparable
to such form as [listiophyllum peachi
Traowmson, in which each septal lamella
seems to be an elongation of a major
septum, and a thin median plate does
not completely bisect the axial column
as in Japanese form. Iurthermore,
partial development of pseudoherring-
bone dissepiments is also recognizable
in Tuomson’s species which is now con-

sidered to he a form of Dibunophyllum
bipartitum konincki detined by Hivr.

Under such circumstances, the present
Japanese form may perhaps be conside-
red a member of this variable group of
Dibunophyllum bipartitum konincki.

The exact horizon of the present form
is still unknown. But, according to Mr.
Kaximt's verbal information, the speci-
men described just above was collected
by him in an impure limestone boulder
which may come from his Chaeteles-
Lithostrotionella zone or from a horizon
slightly higher than it. At present, this
C-L zone is termed as II; horizon and
is considered as a part of Profusulinella
zone. In Britain, Dibunophyllum biparti-
tum konincki is found ranging rather
widely from D, to E, that is to say,
from upper Viséan to lower Namurian.
Profusulinella zone in the Nagaiwa series
may correspond to the lowest Moscovian
in Russian platform. So, the Japancse
form might be a late representative of
British Dibunophyilum bipartitum konincki.

Geological horizon :(—Middle part of
the Nagaiwa series, Profusulinella zone.

Locality :—Nountain slope northeast of
Nagaiwa, Hikoroichi-machi, Ofunato
City, Iwate Prefecture.

Collector :—T. Kaximr

Registration number :—17648.

Dibunophyllum cf. asiaticum MinaTo
Text-figure 8

Compare with:

Dibunophyllum vaughani, YU, 1934 (non GAr-
woobD & GOODYEAR, 1924); pp. 128-129,
pl. 24, figs. 3a-b.

Dibunophyllum yui MinaTto, 1943 (non Cui,
1931) . p. 224, pl. 20, figs. 3, 9-11.

Dibunophyllum asiaticum MinaTo, 1955 (nom.
nov.); pp. 98-100, pl. 8, fig. 1; pl. 10.

Dibunophyllum cf. asiaticum, SaTo, 1956; pp.
254, pl. 11, figs. la-b.
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Single thin section which cuts trans-
versely acalical part of a corallite at
hand. Corallum simple. Corallite attains
about 22 mm in diameter and shows some
trigonal outline in transverse section.
Epitheca of moderate thickness as well
as in major septa. Septa in two orders,
Major septa straight or sometimes flexu-
ous, numbering 38, slightly more dilated
in tabularium than in dissepimentarium.
Most of the major septa do not contact
with any axial structure in the present
thin section, but that may not be the
case in mature part of the corallite
which is expected to exist directly
below the present thin section.  Cardi-
nal fossulia prominent, where cardinal
septum is much shorter than the other
major septa and where the dissepimen-
tarium is also more narrow than in
other parts. Minor septa alternating
with the major ones, thin, varying in
degreec of development in the dissepi-
mentarium, but confined always in it
and usually attaining to one-third the
lengih of the major. Axial structure
comprises, a thick median lamella, a few
septal lamellae which are perpendicular
to the median lamella and a few axial
tabellae. Median lamella intrudes into

Text-hg. 8
Dibunophyllum cf. asiaticun MiNaTO (X2.5)

the cardinal fossula, but there is a
fairly good distance betwecen the axial
end of the cardinal septum and the
cuspidated axial structure. Among the
septal lamellae, there are two kinds,
long and short ones respectively. Long
septal lamellae reach the margin of
axial structure, but short ones also
originate from the median lamella but
never reach the margin. Dissepimenta-
rium not very broad, consists of many
rows of herringbone dissepiments which
become concentric when minor septa
develop. No sclerotheca obseved.

Remarks :—In 1953, Minaro and col-
laborators synthesized the information
on Carboniferous biostratigraphy in the
Setamai district  of the Kitakami
mountain region, which district has been
regarded as a type area of the Japanese
Carboniferous deposits. In that report,
they announced the occurrence of
Clisaxophivllum sp. from the Onimaru
series in their Table 3 of fossil contents
of that series. But in 1955, when MinaTo
published an excellent monograph of
Japanese Carbonilerous and Permian
Corals, he neither listed nor described
any species of Clisuxophyllum among the
Onimaru fauna. So, the writer re-
examined the specimen once assigned
to Clisaxophyllum sp., and found that
the specimen is nothing but a form of
Dibunophyllum which has been described
just above.

It seems quite possible to the writer
that the reason why Minato ignored
the occurrence of Clisaxophyllum sp.
when writing his monograph may lie in
this consideration.

For the reason of the scanty material
at hand, it is difficult to determine a
precise specific name for the present
form. Nevertheless, from the character
of the herringbone disscpiments, the
writer intends to assign the present
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form into genus Dibunophyllium rather
than into genus Clisaxophyllum, although
the axial structure of the present form
surely resembles the axial structure in
Clisaxophyllm. Among many specics of
Dibunophyllum the present form may be
referable to Dibunophyllum rvaughani
which was described by Yu, and re-
named later by Minato as Dibunophyilum
astaticem. This specics has less long
minor septa. thick major septa especial-
ly in tabularium and no sclerotheca at
inner margin of the dissepimentarium;
and the septal lamellac are perpendicu-
lar to the median lamella.

Genus Clisaxophyllian is scarcely known
in Japanesc upper Viséan, while, on the
contrary, it is prominent in Chinese
FFengninian.

Geological horizon :—Qnimaru serics.

Locality —West of Onimaru, Hikoroichi-
machi, Ofunato City, Iwate Prefecture.

Collector :—T. Kaxia

Registyation number :—17335

Genus Anngdalophylium Dun &

Brxson. 1920
Amygdalophyllum sp. a

Amygdalophyllum sp. a, Minarto, 1955: pp.
147-148, pl. 5, figs. 2, 3, 5: and 6: pl. 34,
fig. 5; pl. 35, fig. 5; pl. 36. figs. 3, 7.

Remarks :—On a  previous occasion
when Minato (1955) described the spe-
cies for the first time, it was not cer-
tain from what horizon the present
form was yielded, although the appe-
arance of the coral suggested that it
might be pre-Onimaru in age.

Now, it has been clarified by the cffort
of T. Hasninoro who once engaged in
field survey in Hikoroichi-machi for his
graduation thesis in our department. He
collected a number of fossil corals,
among which the writer found a form

of Amyadaloplivilim which possesses a
large columella and is assignable to
Minaro's Amygdalopliyllum sp. a.

Hasnimoro's collection of the present
form was made from the Hikoroichi
series, Etroeungtian in age. Genus
Amygdalophivlium is known from several
localities and horizons in Asia, Australia
and Lurope. But no form has been re-
ported from the Etroeungtian. In reality,
Amygdalophylium etheridgei, one of the
Australian forms, is reported from the
upper part of Lower Carboniferous
Burindi series, but that part does not
necessarily represent the whole deposits
of Lower Carboniferous but is under-
stood as an upper Lower Carboniferous
formation. So, the present species is the
oldest record of the genus in the world.
[n the Hikoroichi series, there occur
several limestone lenses at two horizons
in Hikoroichi-Machi. The present form
is embedded firmly in one of the lower
limestone members in the state of much
destroyed fragments; the peripheral
parts are usually lost almost wholly.
As Minato once suggested the present
form may represent a new species, al-
though it much resembles Amygdalophyl-
lum etheridgei Dun & Benson, the geno-
type, especially in the point of its intra-
thecal characters.

Geological horizon :— Aboul 150 m above
the basal conglomerate of the Hikoroichi
series, Lower Carboniferous.

Locality :—150m southeastward of point
469 near Ohmori, Hikoroichi-machi, Ofu-
nalo City, Iwate Prefecture.

Collector:—T. Hasunimoro.
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PRESIDENTIAL ADDRESS

A PROBLEM ON THIE GEOLOGICAL RANGE AND GEOGRAPHICAL
DISTRIBUTION OF DESMOSTYLIDS*

HISAKATSU YABE, m. 1. A

Shiaakatin /a//e_

The Institute of Geology and Palae-

ontology, Tdhoku University, Sendai
has in its palaeontologicual collection a
molar of Desmostylus (Reg. No. 57,239)
from the drainage area of the Obirasi-
betu (a river name by Ainu, formerly
transliterated Opiraushpet), Tesio Pro-
vince, Hokkaido, and once reported by
H. Marsumoro (1918) as * Desmostylus
cfr. japonicus Toxumaca and Iwasaxi,
left upper second molar. V. L. Vannr-
Hoor (1937) rcferred to this specimen
as an “unworn lower molar with an-
terior supernumerary column.
Originally this specimen was procured

—;ﬁReceivedﬁbuc. 76,717958; rcad at the annual
mecting of the Society at Tokyo. Dec. 6, 1958.
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in 1903 by the present writer, then a
student of geology in the University of
Tokvo, while acting temporarily as an
assistant of the late Denkichi Yasmasurra
in an exploratory survey of coal in the
Obirasibetu district, of the Hokkaido
Colliery uand Railway Company (now,
lokkaido Colliery and Steamship Com-
pany); it was accidentally unearthed by
a party of workmen in one of the
left side-valleys of Shimokinebetu-zawa
tproper transliteration, Pankekenepet),
which is a left confluent of the Obirasi-
betu, and especially close to a thin-
handed altcrnation of coal and sandstone,
there exposed, called by them * Tora no
kawa " signifying tiger's fur on its
peculiary striped appearance. Unfortu-
nately, at that time the writer had no
opportunity to visit personally the actual
locality of the fossil.

While the accurate position of the
locality of the molar excavated some
half a century ago can no more be as-
certained, it is now found possible to
scttle definitely the stratigraphical ho-
rizon of the mother-rock of the molar.

In a conference the writer held at
Sapporo late the last October with W.
Hasuimoro, S. Nacao, and K. Marsuno,
three geologists very intimate of the
stratigraphy of this district, there were
unanimous in the view that the locality
of the molar, though its accurate site
is unknown, lies certainly within the
arca of distribution of the Tappu for-
mation, as shown on the Geological Map,
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in the scale of 1:50,000, Sheet Tappu,
published by the Geological Survey of
Japan (Tsusuima, Tanaxa, MaTsuno and
Yamacucur, 1938), there are no Neogence
deposits exposed nearby.

The Obirasibetu molar has its root
lost and the base ol the crown is filled
with a gray compact mudstone. On the
writer's request. K. Asano examined
this matrix for foraminifera and found
in it Trochammina usagaiensis Asano
which is hitherto known only from the
Tappu formation of the Obirasibetu
district and the Asagai formation of
the Zvoban coalfield in  Northeast
Honsyu.

The Tappu formation is divided into
two parts by the " Tora no kawa ": the
lower, Simokine sandstone, and 1the
upper, Tappu shale. The Tappu shale
looks like the Poronai shale of the
Isikari coal-field, both being very simi-
lar in general aspect, lithological nature,
and megafossils, and was often thought
to be the Poronai shale itself. this
circumstance led some geologists to the
belief of the Simokine sandstone lying
beneath the Tappu shale is older than
the Poronai shale.

The Simokine sandstone and Tappu
shale contain foraminifers:; these have
alrcady been studied by K. Asano (1956,
1958), who obtained from the former:

Trochammina asagaiensis Asaxo abundant

Plectina shimokinensis AsaNo common
Elphidium yumotoense ASANO commnion
Nonion pompilioides shimokinense

AsANo common
Elphidium iojimense Asano and

MuRraTA few
Elphidium sumitomoi AsANo and

MuraTa rare
Elphidium ci. saitoi AsANo and

MuURrATA rare

Cyclammina cf. incise (STAcHE) rarc
Bulimina yabei Asano and
MugrAaTA few

Biudimina pyrula p’ORBIGNY rare
Cassidulina margareta KARRER few

and some others, and from the latter:

Bulimina yahei AsanNo and

MuraTta common
Bulimina spp. indet. (much

compressed) common
Cyclanuning incisa (STACHE) common

Trochamminag asagaiensis Asano few

and a few others, rare and specifically
indeterminable.

Asano stated “Trochammina asagaiensis
and Llphidium vumotoense are character-
istic species of the Asagai formation,
and Iiphidium iofimense, I. sumitomoi, 1.
saitoi and Bulimina vabei are dominant
species of the lojima formation of the
Takashima coal-field, Kyushu. Charac-
teristic species of the Poronai shale of
the Ishikari coaltield, Hokkaido, Plecto-

Trondicularia packardi or Plectina poronai-

ensis arc apparently absent in the
Shimokine, and in Kyvushu they are
found in the upper part of the Sakase-
gawa shale which is stratigraphically
situated bhelow the Tojima formation.
Thus the writer considers that the
Shimokine may be correlated with the
Asagai formation of the Joban coalfield
or with the lojima formation of Kyushu
and not to the Poronai which should be
correlated with the upper part of the
Sakasegawa shale of Kyushu” (Asawo,
1958, p. 70).

Asano recognized four f{oraminiferal
zones in the Poronai shale, which are
as follows, in descending order,

Plectofrondicularia packardi zone

Bulimina ezoensis zone

Cornuspireides oinomikadoi zone

Nonion sorachiense-Ammobaculites akabiraense

zone

The two upper zones are correlated
by him to the Lower Oligocene Refugian
stage of California, U.S. A., and the
Simokine sandstone as well as the
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Asagai formation to the Upper Oligo-
cene Zemorrian of the same (Asano.
1958, pp. 15, 47).

The Tappu shale is overlain by the
Neiraku formation; they are slightly
unconformable, a thin conglomerate
layer at the base of the lalter covering
the uneven surface of the former and
often including [fragments of shale
derived from it. Foraminiferal and mol-
luscan faunas of the Neiraku formation
differ distinctly from the corresponding
ones of the Tappu formation, the former
bearing decidely a Neogene aspect.

In short, thz Obirasibetu molar is
certainly from the Tappu formation,
Upper Oligocene in age. Desmosivius al-

ready inhabited Hokkaido at this time.

The Obirasibetu molar of Desmostyius
nat. size: anterior border to the left.

In the west coast of North America,
Desmostylus is strictly limited, according
to VanperHoor, to the Temblor (upper
Middle Miocene) and the Briones (lower
Upper Miocene). He held that Desmio-
stvlus japonicus Toxunaca and Iwasaxi
from Togari, Gifu Prefecture, and D.
mirabilis Nacao {rom Keton, Saghalien,
specifically not separable f{rom D.
hesperus Marsu, and the Desmostylus
horizon of Japan and Saghalien as the
time cquivalent of the Temblor and
Briones of the west coast of North
America (Vanperlloor, 1937, p. 195)
The latter remark may hold good ap-
proximately in so far as D. japonicus
and D. mirabilis of the tvpe localities
are concerned.

But, in the same vear (1937), T. Nacao
(1937a) reporied on Desmostylus minor
Nacao based on a right upper second
molar found in the Hattydrei formation
of the second tributary of the Asanai-
zawa, Honto-mati, South Saghalien: this
molar is smaller than the corresponding
ones of D. japonicus and D. mirabilis,
but otherwise very similar, being like-
wise hypsodont.

The Tertiary deposits of South Sagha-
lien are divided into, in descending
order.

Sirctori group

Honto group

Maoka group

Naibuti group

The Naibuti and Maocka groups are
approximate equivalents of the Isikari
and Poronai groups respectively of the
Isikari coalfield (Uwatoko. 1937). The
Hattvérei formation and the underlving
Aragai are included by some authors in
the Honto group as its lower member
and by others in the Maoka group as
its upper one: in the mean time, H.
Takepa (1933) has shown the Hattyorei
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formation to contain numerous elements
of the Poronai molluscan fauna in com-
mon with the Aragai and Nissakutan
formations, and called these three for-
mations altogether, the ** Poronai for-
mation of South Saghalien .

TAKEDA enumerited the following mollusca
from the Hattyorei:
Acila vigilia SCHENCK, Nuculana ramsevi
(Snuarn), Yoldia laudabilis YORoyAaMa. Y.
tokunagai YokoyAMA, Y. asagaiensis Mak1-
YAMA. Y. sagittaria Yokovyama. Y. sp.,
Periploma besshoensis Yokovama., Thracia
sp.. Venericardia elliptica TAKEDA, 1. e:o-
ensis TAKEDA, V. expunsa TAkEDA. Thyvae-
sira bisecta CONRAD, Paphia numroei YoKoO-
yAaMA, Liocima fultive (Yoxkovyama), L.
tennera (YOKOYAMA), Macoma {okyoensis
MAKIYAMA, M. sejugata (Yokovyama), Tur-
cicula sakhalinensis TAKEDA. Natica sp..
Turritella nipponica YokovaMma, T. kilensis
Yoroyama, Neptunea modesioidea TAKEDA,
Neopsephaca antiquir 'TAKEDA, Dentalinm
snunomae TAKEDAL

The basal part of the Hattydrei which
vielded Desmostylus minor is the lower
Desmostvius or Desmiostvlus minor horizon
of Nagao.

The Naihoro coal-bearing formation,
the upper division of the Honto group,
vielded molars of larger size resembling
those of Desmostylus mirabilis Nacao at
Ausi near Noda and at the Usu Colliery
north of Ausi on the west coast of
South Saghalien. The type specimen of
this species is from an equivalent for-
mation of Keton, Sisuka-mati, Sisuka-
gun on the ecast coast of the same
island. The Naihovo coal-bearing for-
mation is correlated by its molluscan
fauna to the Kawabata of Hokkaido.

MinaTto ct al. (1957) enumerated the fol-
lowing molluscs from the Naihoro formation :
Arca cf. amicula YoxovaMma, Glycimeris
chitanii ? YOkKOvYAMA, Peclen subyessoensis
YoxkovAMA, Volsella sp., Cardium cf. shio-

barense YOKOYAMA. Lucina acutilineata?
CoNRrAD, Dlitar okadai ? (YOKOYAMA), Pa-
phia? afl. shiratoriensis OTSUKA, Dosinia
sp.. nov., Mactra sp., Macoma lokyoensis
MAKIVAMA, Cultellus izumoensis  YOKO-
vyaMmAa. Thyvasira bisecla Conrap, T. nuip-
ponica YARE ct NomurAa. Mya japonica
JAY, Buccinum cf. sachalinensis YOKOYAMA,
Cerithium ? sp. ck. Cerithidea ishikariensis
YOKOYAMA.

This Desmostvius horizon is the Upper
Desmostvius or Desmostylus mirabilis ho-
rizon of Nacao.

These two Desmaostvius horizons being
stratigraphically wide apart, and the
molluscan faunas of the two formations
Naihoro and HMattyvdrei being  quite
different, Nacao's view is, the present
writer believes, well established, and
the only question to be solved in the
future is whether the I[luttyorei for-
mation ol Saghalien is to be correlated
to either of the Poronai or the Tappu
of Hokkaido. That the Hattvorei is the
uppermost division of the Maoka group,
the * Poronai of South Saghalien™ of
Takeda, mukes the assumption of its
contemporancity with the Tappu more
probable than the opposite conception.

Two month later, Nacao (1937h) re-
corded another occurrence, this time
from Hokkaido, of a small molar of
Desmostvius, a third molar cither of left
upper or right lower jaw, as Desmostvlus
cf. minor. Found free on the streambed
in the upper course of the Okoppe-zawa,
some 3km south of the Kamiatunai
Station of the Kusiro railway, its strati-
graphical position is unknown: lately,
M. Minato and his associates (1957) ex-
pressed their conviction of ils probable
derivation from the Tyokubetu for-
mation, top member of the Onbetu
group. after their detailed study of the
geology around the Okoppe-zawa, though
without any positive cvidence.
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The stratigraphical succession of the
Palaeogenc deposits in the Kusiro coal-
field, Kusiro Province, and the Urahoro
coalfield, Tokati Province, is as follows,
in descending order:

Ncogene Honbetu group or younger deposits
— Unconformable —
Palaeogene
Onbetu group
Tyokubetu formation (marine)
Nuibetu formation (marine)
Tyaro formation (marine)
Omagari formation (conglomerate)
Urahoro group
Syakubetu formation (coal-bearing)
Sitakara formation (marinc)
Yubetu formation (coal-bearing)
Tenneru formation (coal-bearing)
Harutori (coal-bearing)
Beppu formation (conglomerate)
——Unconformable
Upper Cretaceous formations (marine)

Asano (1952 1958, p. 47, tab. 1) found
in the Sitakara formation Cornuspireides
oinomikakoi Asano and Cyclammina paci-
fica Beck in common with the lower
part ol the Poronai group, in the Tvaro
Bulimina ezoensis Yoxkovama and B. sch-
wageri, and others characterizing the
upper part of the Poronai. and in the
Nuibetu Plectfrondiculeria packardi Cusn-
man and Scuexck, P. packardi multilineata
Cusnaan and Srmonson, in addition to
the two species of Bulimina cited above,
an association similar to that in the
uppermost Poronai and the overlying
Momiziyama formation. From the
Tyokubetu formation he knows only
Cyclammina incisa (StacHe).

The Onbetu group, excluding the
Tyokubetu at its top, and the Urahoro
group of the Kusiro and Urahoro coal-
fields respectively correspond, according
to Asano, to the Upper Poronai plus
Momiziyama formations and the lower
Poronai plus Isikari groups of the Isi-

kari coalfield. Hence, there is a proba-
bility of the Tyokubetu formation occu-
pving nearly the same stratigraphical
position with the Tappu formation in
the Obirasibetu district, and it makes
the inference more or less credible that
the Okoppe molar is from the Tyokubetu.

In Hakkaido, there are two other
localities of Desmosiylus teeth namely,
Soikosi, Iligasi-Setana-mura, and near
the Meppu mine, Tosibetu-mura, both
in Setana-gun, Siribesi Province. In
both cases, the remains were found in
the Pirika formation of the Kunnui
group; the Pirika formation corresponds
to the upper part of the Kawabata in
the other parts of Hokkaido.

Desmostylus remains have been report-
ed from many localities geographically
widespread in Honsyu, the main island
of Japan, extending from the Akita
Prefecture in the north to Simane Pre-
fecture in the west; they are not yet
found in Sikoku and Kyusyu. All of
them are from the Miocene deposits,
mostly found above the Nephrolepidina-
Miogypsina horizon: there is no record
until now of the find of Desmostylus
from Palacogene rocks in Ilonsyu.

It is of special interest, that in Japan,
Cormeallius-like Desmostylid with dis-
tinctly brachydont teeth lived almost
contemporaneously  with  Desmostylus
with hypsodont teeth. Cormmucallius ta-
batai Tokunaca (1939) based on two
low-crowned teeth, one with a crown
composed of 4 columns and an accesory,
and a long single root, is from Aikawa
on the southwestern coast of the island
Sado: they were found in an 8 m thick
mudstone directly beneath the Adiogyp-
sina-Operculina horizon (Hanzawa 1950,
p. 80).

Cornmwallius ? sp. described by J. Arar
(1953) is better known, his material
comprising a jaw-bone and six teeth,
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probably of one individual. The molars
and premolars are low crowned and
smaller than the teeth of C. fabatai from
Sado Island and C. sookensis (CornwarLL)
from Vancouver Island. Its locality is
Terao, Odamaki-mura, Titibu-gun, in
the Titibu Dbasin, where an excavation
was made at a site of the left bank of
the upper coursc of the river Arakawa
in a mudstone of the Titibumati for-
mation with Neplirolepidina, Miogypsina
kotoi Hanzawa. and scveral species of
marine molluscs including Thyasira nip-
ponica Yane el Nomura and Solemya
tokunagai Yorkovama characteristic to
the Miocene of Japan.

A nearly complete skeleton of another
Cornwallius-like Desmostylid was exca-
vated at Inkyoyama, a small hill, of
Kuziri, Izumi-mati, Toki-gun, Gihu Pre-
tecture. The study of this skeleton by
S. lzirt, T. Surkama and F. Takar has
not yet been completed. This material
is specially important in the possession
first of, brachydont tecth similar to
those of Cormwallius, secondly of the
four pairs of bony thoracic plates in
common with the Keton skelcton of
Desmnstylus mirabilis from Saghalien*
(Nagao, 19411, and thirdly on account
of the stratigraphical level of its mother
rook being fairly near to that of the
type specimen, which is a skull of
Desmuostylus  japonicus (Yosmiwara and
Iwasaxr, 1902; Toxunaca and Iwasaxi,
1914), though their localities are 3km
apart from Togari, Kani-gun, Gilu
Prefecture.

The detailed stratigraphy of the Neo-
gene deposits in this and adjacent dis-
tricts are variously interpreted by
different authors: but i1 is at least so
far certain that in broad sense the
Izumi skeleton of Cornwallins ? and the
Togari skull of Desmostslus japonicus
Toxunaca and Iwasaxi are from the

same, Togari beds s.l., with numerous
marine littoral molluscs, which rest
conformably on the Tukiyosi with
abundant remains of Vicarva and other
marine warm  water molluscs. The
Togari and Tukiyosi beds constitute
the Akiyo formation, and are the type
of the Miocene Togarian stage of J.
Maxrvama (1932).

In the foregoing paragraphs, it has
been shown (1) that remains of Des-
mostylus occur already in the Upper
Oligocene deposits of Japan and South
Saghalien, and (2) that thesc of Corn-
wallius or its near allies and Desmostylus
occur in Miocene deposits of Japan. in
one case in one and the same formation
exposed at localities not far apart.

In the west coast of North America.

# The Keton specimen of Desmostylus mira-
bitis was found enclosed in two scparate
marl nodules lving loose and a few score of
meters apart on the streambed of the Hatu-
vuki-zawa, Keton. The skull enclosed in one
of the nodules bears all the features charac-
terizing Desmostvlus, which is thought to be
an aquatic animal like Sirenia, while the leg
bones found in association with many other
bones in the other nodule are excecdingly
stout for an aquatic animal and are those of
a pedestrial, digitigradc quadraped with
heavy built feet. In conscquence, it was
sometimes questioned that the skull and the
other skeletal parts from two separate nod-
ules really belonged to one and the same
animal.

Fortunately there are in the second nodule
very peculiar bones, namely thoracic plates
of four pairs, in association with the leg
bones, etc. ‘These thoracic bones are also
provided by the ITzumi skeleton with skull
intact which bears dentition similar to that
of Cormwallius. This new find shows that the
peculiar thoracic plates arc characteristic to
Desmostylids, Desmostyfus and Cormueallius, and
it is now first confirmed that the skull and
other bones of the Keton specimen belong
to onc individium. (Ijrrr. 1952)
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Cormweallius (Hav. 1924) is known only
from the Sooke formation of Vancouver
Island, which is correlated by J. \V.
Duriam (1944, p. 113) to the Echinoploria
apta zone (the upper part of the Blakeley
formation of Washington), and the geo-
logical range of Desmostylus is restricted
to the Temblor and Briones of California
and equivalent Astoria formation of
Oregon. VanperHoor thought that the
Upper Oligocene Cormwallius with bra-
chydont teeth is probably ancestral to
the Miocene Desmostylus with hypsodont
teeth, and imagined the westward mi-
gration of the latter from the west
coast of North America to the Asiatic
coast. These two conclusions of Vaxber-
Hoor now seem difticult to be upheld
on the geological evidences in Japan
cited above. On the contrary. it is more
plausible (1) that Cormwallius and Des-
mostyius, both having a geological range
from the Upper Oligocene to the Miocene,
may represent two parallel lines of
descent from a certain unknown an-
cestral form earlier than Upper Oligo-
cene, and further (2) that Desmostylus
migrated eastward from the Asiatic
coast 1o the American side and Corn-
wallivs westward from the latter to the
former.

No remains of Desmostylid have been
found in the post-Miocene deposits of
the Japanese Islands and the west coast
of North America; apparently the phyl-
lum seems to have been extinguished
from the world at the end of the Mio-
cene, unless Crypfomaston martini vox
KoenigswarLp from the Pleistocene of
Java is its younger representant, what
denied by vox Kosnigswarp (1933). This
author maintained its alliance to the
Probosidea, while H. . Osporn referred
to it as ? Sirenia.
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