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274. NOTES ON CAMBRIAN FOSSILS FROM YENTZUYAI,
TAWENKOU, IN SHANTUNG*

TEIICHI KOBAYASHI

Geological Institute, University of Tokyo
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Yentzuyai or Yentsyyai near Tawenkou
on the Chinp’u railway line is a famous
fossil locality in Shantung, China and
Cambrian trilobites procured therefrom
by F. Korrrrr were thoroughly investi-
gated by -Dr. II. MoNkE. A revisicn is,
however, desirable to be done in the
light of modern advancements, as it
was about half a century ago. As a
regsult of such a study on a part of
Monke's types in addition to Kercen-
BERG'S collection from Tawenkou, sundry
notes are given here as follows :

1. Taxonomic Notes on the Trilobites
from Yentsyyai.

2. lmmature forms of Miomeric
Trilobites.

3. Early Ontogeny of the Damesl-
lidae.

4. Teinistion magna KoBavAsHi, new
_species.

5. Stephanocare (?) bergeroni Kopa-
YASIIL.

Teinistion lansi Momm:{

Teinistion monkei KopavasHI, new species.

6. Hypostoma (3f Damesella paronat

(AIRAGHI).

7. Hypostoma of Ampholon deois
(Warcorr).

8. Ampholon (Sunia) tellus (WAar-
COTT).

9. Entorachis, a new subgenus of
Psilaspis Resser and Exnno.
10. Myona flabelliformis KosayasHl.
For the privilage of studying these
specimens I am very grateful to Prof.
H. O. ScuinpEworr of the University at
Tibingen, Germany.

1. Taxonomic Notes on the Trilobites
from Yentsyyai.

Putting aside some hypostomata and
larval forms of doubtful position MoxkEg
(1903) described eight species of trilo-
bites as follows :—

Agnostus  koerferi Monke=Pscudag-

nostus douville; (BrrRGERON), 1899.

Liostracina krausei MoNKg

Teinistion lansi MoNKE

See page 93.

* Read at the 61th Meeting of the Palaeontological Socxety of Japan, June 18th, 1955, at Kyoto;

received June 10, 1955.
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Teinistion sodeni MONKE={

Drepanura premesnili BERGERON

Drepanura kellcleri MoNKE

Stephanocare sinensis BERGERON

Stephanocare (?) sp.=Blackwelderia

monkei (Warcorr), 1911

Agnostus koerferi is inseparable from
Agnostus douvillei. Agnostus pii Aira-
cui, 1902, is probably a small form of
the same species in poor preservation.
All of them occur in the Kushan stage
in Shantung and belong to Psendagnos-
tus (Kopavasui, 1939). As noted else-
where, (1942), the cranidia on which
Monke founded Teinistion sodeni appear
to be those of Blackwelderia ex. sinensis
in immature stages.” MoNkr's pygidia
of the same species may be those of
Blackwelderia paronai in the stage
before the sixth pair of short spines
appear. Monke's Stephanocare (?) sp.
represents Blackwelderia monkel.
of Miomeric

2. Immature Forms

Trilobites.

Among Monkr's larval shields the
smallest and simplest is an elliptical
one about 0.5 mm. long. (Taf. 6, Fig. 15).
It is truncated by a straight articulating
margin whence a broad axial lobe tapers
distally, forming a cone. It is quite
different from any larval form of poly-
meric trilobites, but is similar to an
immature pygidium of Peronopsis intiger
(BARRANDE), 1852, although the marginal
border is not shown.

On the slabs T examined none looks
like that larva, but there are a few
small pygidia which are suggestive of
Fodiscidian affinity. They resemble at
the same time the pygidium of War-
cort's Shumardia (?) sp. (1913) from
the Changhia limestone in Shantung.
The shield is long, ovate, truncated by

Blackwelderia ex. stnensis (BERGERON), 1899

Blackwelderia paronai (AiracH1), 1903

an arcuate anterior margin and divided
into three subequal lobes by axial fur-
rows and into some 9 segments by
transverse furrows; axial lobe distinctly
elevated above the gently convex pleural
ones ; some axial rings bearing relatively
large median tubercles; marginal border
absent or unpreserved.

3. Early Ontogeny of the Damesel-
lidae.

There are several metaprotaspids of
polymeric trilobites, but they are mostly
ill-preserved. Two bhest ones illustrated
in figs. 14 and 15 are similar to MoNKE's
(Taf. 6, Fig. 16; pl. 14 Fig. d), but dis-
agree with his primarily in the posterior
outline. These two larvae are not much
different in size of the dorsal shield or
in proportion between the head and tail.
The divisional line and occipital furrow
are fairly distinct. The axis is more or
less fusiformed in the A form (0.79x
0.64 mm), while it narrows regularly
backward in the B form (0.78x0.65 mm).

In both of them the dorsal furrow is
deep and expanded into a triangular
depression at the anterior extremity.
There the periphery of the shield is
transversal or broadly arcuate. The
segmentation becomes indistinct in the
distal sides of the axis. No eye-band is
seen. The axial lobe of the pygidium
is apparently composed of 2 rings and
a terminal lobe. Pleural furrows are
indiscernible. The posterior margin of
the pygidium is nearly transversal and
there appears to be a tiny process at

"the lateral end.

WarcoTT’s trisegmented metaprotaspid
which was procured from Yenchuang
(Cg), Shantung, in association with
Agnostus koerferi, Shantungia spinifera
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and Stephanocare. richthofeni is similar
to the larva Monkr illustrated, but the
glabella is very broad in Warcorr’s.

A prec’se comparison among those
four larvae shows some differences a
part of which is attributable to the
matter of preservation and another part
to growth change among metaprotaspids.
Still another part depends upon tax-

onomic difference. Nevertheless they are
so similar to one another that they are
presumed to belong to the same family.

For the purpose to determine their
taxonomic position the frequency of
occurrences is now brought into con-
sideration. The number of dismembered
carapaces counted on Monkg's Tafel 9
is tabulated below. o

Agnostus kaerferi............... 46 Agnostidae............... 46

Liostracina krausei ............ 52 Liostracinidae .........52

Teistion lansi.................. 72

Drepanura premesnili ......... 79 Dorypygellinae ...... 160

Drepanura ketieleyi ........... 9 Damesellidae 316
Stephanocare richthofeni 155 .

Stephanocare (?) sp. ...... 1 } Damesellinae ......... 156

Hypostomata ............... 20

Thus it is evident for the larvae that
the probability of their reference to
the Dammesellidae is so high that the
Liostracinidae can be ignored. It is
then extraordinarily intéresting to find
two kinds of metaprotaspids with and
without a pair of lateral processes on
the pygidium. The spiniferous form
must be the larva of the Dorypygellinae,
assuming the process to be the progeni-
tor of a long spine. The other would
be of Stephanocare, and if so, of Ste-
phanocare richthofeni.

In 1939 Exno has illustrated an excel-
lent ontogenetical series of Blackwelderia
quadrata which is intimately related to
B. paronai, if not identical. There are,
however, some gaps in the series be-
tween the protaspid and meraspid stages
(Figs. a—c, e~g). His latest anaprotaspids
(1939 B, pl. 1, figs. 10-12) have transitory
pygidia or protopygidia, no mention
being, however, given of their segmen-
tation. The proportional size of the
pygidium to the cephalon is much smal-
ler in them than in the metaprotaspids
above referred to. Supplemented with
them, the early ontogeny of the Dame-

sellidae can now be figured out com-
pletely.

The late anaprotaspid of B. quadraia
has the eye-band extending from the
neck of the frontal lobe laterally and
then posteriorly along the lateral margin.
In this respect it is similar to the middle
metaprotaspid of Redlichia chinensis
and the late anaprotaspid of Paradoxides
pinus (?), although the cheeks are not
segmented as in R. chinensis and the
frontal lobe of the glabella not bilobed
as in P. pinus.

It is allied also to Palaeolenus deprati
Mansuy in the anaprotaspid stage, but
"in the latter the preocular area is
smaller and narrower ; the glabella con-
tracted at the fifth lobe (Lu, 1942). The
cephalon of the latter, 0.7 mm long, is
quite distinct from that of B. quadrata
in the metaprotaspid stage or meraspid
stage, but very similar to the cephalon
(fig. le) in the nepionic stage which
Warcort (1913) referred to Amphoton
deois.

In the anaprotaspid stage the Dame-
sellidae are quite distinct from the
Olenellidae and closer to the Redlichidae,
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Dolerolenidae and Paradoxidae than to
the Olenidae, Andrarinidae (Liostracidae)
and Asaphiscidae (Blainia ?).

The metaprotaspids of the Damesel-
linae are quite different from those of
the Olenellidae and Paradoxidae. In
the Damesellidae there is no genal
spine as seen in Olenus, Sao or Dal-
manitina. Furthermore it is remarkable
that the eye-band is indiscernible and
either the frontal lobe or the occipital
one is no more expanded than the three
intermediate lobes. The glabella is
gently tapering back at the beginning,
but later it becomes subcylindrical and
rounded in front. On each side of the
frontal lobe there is a triangular de-
pression. It becomes larger and united
with its counter in a lunate depressed
frontal border in the meraspid stages
of Blackwelderia quadrata. This is an
incipient preglabellar depression which
is quite developed in the cranidium of
Blackwelderia paronai in the full grown
stage.

Hye bands exist on the meraspids of
B. quadrata. By their inward migration
there appear free cheeks. Still later
the eyes become smaller and eye-ridges
are effaced as can be seen in the adult
of Blackwelderia.

The early meraspid cephalon of B.
quadrata is somewhat similar to that
Warcott (1913) rveferred to Amphoton
deois (fig. 1d) or Fuchouia manchuri-
ensts.  Similar larvae are, however,
found in the east of Liaoyang in a
Tangshihan shale with Proasaphiscus
yabei but without Amphoton or Fuchouia.
Monke's meraspid cephalon ( Taf. 6, Fig.
17) is different from the precedings in
the absence of eye-bands. Whether it
belongs to the Damesllidae or the Lio-
stracinidae is a question.

The early holaspid cephalon of Lio-
stracina krausetr (Taf. 3, Fig. 13) can

easily be distinguished from those of
Stephanocare richihofeni (Taf. 7, Fig.
6), Ternistion lansi (Taf. 4, Fig. 6) and
Drepanura premesnili (Taf. b, Fig. 9)
by the short glabella and obscurity of
the eyes. The eyes are small and
located far anteriorly in D. premesnili,
while they are large in Teinistion and
Stephanocare and located in the middle
in S. zichthofeni and in the posterior in
T. lansi. Thus these cranidia are al-
ready not essentially different from their
adults. ’

4. Teinistion magna KoBayasHi,
new species

Pl. 14, Fig. 12.

This cranidium from Tawenkou is the
largest of the genus [ ever saw. It
measures 14.5 mm in length.

Glabella long, conical, provided with
an occipital and two lateral furrows:
fixed cheek narrow; eyes fairly large,
opposed in the posterior of the crani-
dium ; eye-ridge quite oblique ; two weak
oblique folds seen behind the ridge;
anterior rim straight and remarkably
erected: a groove between the frontal
limb and rim very broad and concave.

A further note given in the descrip-
tion of the genus.

Genus Teinistion Monkg, 1903

1903. Teinistion MONKE, Jahrb. konigl. Pre-
uss. Geol. Landesanst. u. Bergakad. Bd.
23, Hft. 1, p. 117.

1913. Teinistion WALCOTT, Cambrian Faunas
of China, p. 109.

1935. Teinistion KoBAYASHI, Jour. Fac. Sci.
Imp. Univ. Tokyo, Sec. 2, Vol. 4, P,
2, p. 254,

Diagnosis:—Dorypygellinae with broad
cephalon, cylindrical or truncato-conical,
narrow glabella, eyes of medium size
located posteriorly and oblique eye-
ridges.
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Type species :—Teinistion lansi MoNKE,
1903.

Teiistion lansi MONK1, 1903, in fig. 1, pl. 1 only,

Teinistion sodeni MONKE, 1903 {

- Teinistion alcon (WALCOTT), 1913
Teinistion subconica SUN, 1924 ditto
Teinistion truncatus ENDO, 1937 ' ditto.
Teinistion sulcalus ENDO, 1937
Teinistion obtusus ENDO, 1937
Teinistion lanciforme ENDO, 1944

Remarks : —1 once considered that
Teinistion is a member of the Emmeri-
chellidae, but as discussed later (1941),
it is a close relative of Dorypygella,
as Warcorr has synonymized it with
Teinistion. In Moxnke's ontogenetical
series of 7. lanst the youngest cranidium
(Taf. 4, Fig. 6) looks more similar to
Dorypygella than Teinistion in the adult
stage. It has a conical unfurrowed
glabella and large eyes, but no oblique
folds on fixed cheeks. Diminution of
the eyes, development of eye-ridges and
oblique folds and the sinuation of the
anterior border are shown by Moxkk to
be morphic changes through growth.

According to his ontogenetical series
of T. lansi, the cylindrical glabella is
introduced from the conical one. The
cranidium in Taf. 4, Fig. 2 is assigned
here as the lectotype of Teinistion lansi.

Because it is quite improbable that
the conical glatella appears again in a
still later stage, Teinistion monkei is
proposed for the cranidium in Taf. 4,
Fig. 1, Monkeg, 1903, having a truncato-
conical glabella.

There are, in addition, a few other
species having this kind of glabellae.
Envo’s  fruncatus is different from
monke: in the absence of the oblique
folds on the fixed cheeks.

SuN’s conica has pustulose test, while
all others of this genus have smooth

Specific list :—The present determina:
tion is cited on the right side.

Teinistion monkei KOBAYASHI, new species

Blackwelderia ex. sinensis (BERGERON)

Blackwelderia paronai (AIRAGHI)
Dorypygella alcon WALco1t, 1905

Dorypygella ? sulcata (ENDO)
Dorypygella ? obtusa (ENDO)
Teinistion ? lanciforme ENDO

ones. The development of the pre:
glabellar area is the distinct feature of
of T. magna.

Distribution.—Kushan stage of Eastern
Asia except for 7. (?) lanciformes from
the Taitzuan of Hualienchai, South
manchuria. -

5. Stephanocare (?) bergeroni
Kosavyasii
PL 14, Fig. 9.

Damesellid pygidia have spines in 5
to 8 pairs one or two pairs of which
are often longer than the others. Five
or eight pairs of spines are, however,
met with not so commonly as 6 or 7
pairs. Stephanocare (?) bergeroni from
the Drepanura zone of South Korea is
such an uncommon form having 5 pairs
of spines on the pygidium.

A pygidium from Yentsyyai, fits with
the South Korean one nicely. The lack
of an intramarginal groove in the
Shantung specimen does not mean any
taxonomic distinction, because the
groove in the Korean specimen must ke
a surface impression of the doublure
which came out secondarily.

6. Hypostoma of Damesella paronai
(AIRAGHI)

Pl 14, Fig. 8.
All of detached carapaces on-a marl
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specimen from Tawenkou belong ex-
clusively to Cheirurus paronai AirAGH],
i.e. Damesella blackwelderi Warcort.
Among three hypostomata in the small
slab a well preserved one reveals a
great similarity to Warcorr’s (1913, pl.
10, fig. 13), but the posterior outline is
remarkably expaned laterally.

The central body is subelliptical, but
the posterior ridge and groove are fairly
acute. Surrounding its middle and pos-
terior parts and separated from it by a
relatively deep groove, the flat border
is expanded laterally. The posterior
border which forms a shallow sinuation
is narrow. The antero-lateral wing is
undeveloped.

7. Hypostoma of Amphoton deois
(WaLcorT)
Pl 14, Figs. 13a-b.

A hypostoma on a limestone slab
from Tawenkou (?) is referable to Am:-
photon. deois, because all other dismem-
bered carapaces on the slab belong to
the species, if Peronopsis chinensis is
overlooked. It resembles Warcorr's
hypostoma of the species (1913, pl. 22,
fig. 1¢), but by cleaning the matrix, the
anterior wings are found much larger.

The outline of the hypostoma is

subtriangular; central body subovate,
strongly vaulted, provided with a low
lunate band on the rear side and sur-
rounded by a narrow rim: anterior
margin slightly arcuate; antero-lateral
wing very large, trigonal, depressed and
distinctly slant laterally.
" This is somewhat similar to the hy-
postoma of Ampholon (Sunia) lypica
KoBavasut (1942, pl. 1, fig. 15), but
evidently more triangular in outline, in
which respect the hypostoma of Atha-
baskia belus (WarLcort), 1916, may be
comparable to it.

8. Amphoton (Sunia) tellus (W arcort)
Pl 14, Figs. 10-11,

Lonchocephalus tellus was proposed
by Warcorr (1913) for a poorly pre-
served cranidium from Yenchuang,
Shantung. Though not much better
preserved, some specimens from Tawen-
kou allow me to figure out its cephalon.

Glabella subgquadrate, a little longer
than broad, gently convex and unfur-
rowed except a shallow cccipital furrow :
a long spine protruded from a small
subtriangular neck ring; eyes large, set
close to the glabella; frontal bhorder
fairly large, more or less elevating up-
and for-ward ; free cheek provided with
a genal spine; facial suture anterior to
the eye subvertical, but a little bowing
laterally.

Such a nuchal spine is seen in Anna-
mitia, Redlichaspis, Lonchoccphalus,
Saratogia, Idahoia and a few other
genera, but they have frontal limbs of
different size. In my opinion this is
most probably a Sunia having a shorter
glabella than that of Sumia typica.

9. Enlorachis, a new subgenus of
Psilaspis Resser and Exno

Psilaspis typified by Psilaspis man-
churiensis Resser and Enpo has a
conical glabella. Ewntorachis is proposed
here to include Psilaspis. but having
a parallel-sided glabella. Anomocare
alcione Wavrcort, 1913, is the type of
this subgenus and Piychoparia (Conoce-
phalites) memor Rirv, 1910, can safely
be referred to it.

The glabella is also parallel-sided in
Haniwa and some species of Eymickops,
but the eye-band is much larger in
them than in Entorachis. The posterior
end of the eye is located close to the
glabella and the frontal margin of the
straight and transversal in Haniwa,
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whereas the margin is rounded and the
end of the eye apart from the glabella
in Entorachis.

Insofar as the cephalon is concerned,
the most resembling may be Wilbernia
WarcotT, 1924, but it is distinct from
Entorachis in two pairs of lateral fur-
rows distinctly impressed on the glabella
internally. They are far from confusion,
if their pygidia are compared. Pleural
furrows are quite pronounced in WAtL-
cort's Ptychoparia ? diademata (18993)
for which Resser (1937) proposed Wil-
bernia hudsonensis. The furrows are
well developed also in Wiison's Wil-
bernia sp. indet (1954).

The distribution of the subgenus -is
restricted -to the Middle Cambrian in
Eastern and Southern Asia.

Psilaspis (Entorachis) shantungensis
KosAvasHI, new species

Pl 14, Fig. 1-4.

" Cephalon exclusive of genal spines
semicircular. Cranidium as long as
broad; glabella outlined by dorsal fur-
rows long, cylindrical, rounded in front,
gently convex and devoid of lateral
furrows ; fixed cheek relatively broad;
eyes fairly large, semicircular, opposed
a little posterior to the middle of the
glabella and connected with it by an
oblique and straight narrow eye-ridge:
frontal limb gently inclined forward
and merges with a flat or a little con-
cave frontal border. Free cheek with a
genal spine. In the internal view the
doublure .is remarkably broadened at
the genal spine. Facial sutures short
and diagonal behind the eyes and less
divergent in their anterior.

Pygidium semicircular; axial lobe
delimited by a deep axial furrow on
each side and elevated above the broad
gently convex pleural lobes; marginal
border concave.

Compared to Enlorachis alcione the
glabella is more slender in this species.
In alcione there is a narrow intramar-
ginal ridge which is most probably the
impression of the inner edge of the
doublure. It is abruptly bent inward
near the genal angle. Enforachis memor
Reep (1910), especially the cranidium
in fig. 4, pl. 4, looks similar to this
species, but distinct in the strong oc-
cipital furrow. According to Reep the
occipital ring carries a median tubercle ;
axial furrow pitted at the anterior end
and the test granulose. Furthermore
the marginal furrow appears more dis-
tinct, although it is said indistinct and
shallow.

Occurrence :—Tawenkou, Shantung.

10. Myona flabelliformis KoBayasHi
PL 14, Figs. 5-7.

This is an enigmatic creature possibly
of Arthropodan nature. It was "first
found in the Drepanura zone of the
Seison slate in South Korea which be-
longs to the Kushan stage. It is ex-
traordinarily interesting to find thé same
kind of fossils in the same stage at
Yentsyyai in Shantung. ,

With the Korean specimens it was
ascertained that the carapace is equi-
valved and almost equilateral. The
median part of the dorsal margin ap-
pears somewhat protruded above in form
of an umbo, but there is no hinge ap-
paratus. Therefore it is probable that
the two valves were fused along the
dorsal margin. ' ‘

The Shantung specimens are internal
moulds of detached valves. Because
they are detached from each other, it
is presumable that the two valves were
connected along the dorsal margin not
in the whole length but only in the
umbonal portion. The- carapace valve
is taller on one side than on the other,
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but it is difficult to answer which is the
front or back. It is flat but abruptly
turns inward near the periphery.

Internally there are numerous radial
ridges which are separated into an inner
and outer series by a deep and broad
concentric sulcus. This aspect of inter-
nal relieves reminds me of the diver-
ticula of the digestive tube in Burgessia
bella Warcorr. The carapace is, how-
ever, not truncated in the rear part as
in that species.

Because there is no trace of triloba-
tion, Myona may be a member of the
Pseudostraca or Hymenocarina. The
internal structure prevents me to refer
Myona to the Ostracoda, Ribeirida or
Bradorina. It may be combined with
Septadella StussLerieLp. 1933, in an
unnamed group of the Pseudocrustacea.
The lack of the concentric sulcus is the
distinction of that genus from Myona.

Finally it is noted that Myona flabel-
liformis occurs at Tayliyaotze, Tsing-
huiho region, Inner Mongolia (7K
FIIMET) in the Drepanura zone to-
gether with Drepanura premesnili,
Blackwelderia paronai, B. sinensis,
Stephanocare vichihiofeni, Liostracina
krausei, Ordosia fimbricauda and Loren-
zella sp. (Lu, 1954).

References

AIRAGHI, C. (1902), Di Alcuni Trilobiti delia
Cina. Atli della Soc. Ilaliana di Sci. Nal.
Vol. 41.

BARRANDE, J. (1852), Systéme Silurien du
Centre de la Bohéme, Vol. 1.

ENDO, R. (1939A), The Post-Embryonic De-
velopment of Blackwelderia quadrata ENDO,
Proc. Imp. Acad. Tokyo, Vol 15.

— (1989B), Description of Blackwelderia
quadrata, n. sp. and its post-embryonic
Development.  Bull. Central Nal. Mus.
Manchoukuo, No. 1.

—— (1944), Restudies on the Cambrian For-

KOBAYASHIL

mations and Fossils in Southern Manchou-
kuo. Ibid. No. 7.

— and RESSER, C.E. (1937), The Sinian
and Cambrian Formations and Fossils of
Southern Manchoukuo. - Manchurian Sci.
Mus. Bull 1.

KoBavasHi, T. (1935), The Cambro-Ordo-
vician Formations and Faunas of South
Chosen, Palacontology, Pt. 3, Cambrian
Faunas of South Choszn with a special
Study on the Cambrian Trilobite Genera
and Families. Jour. Fac. Sci. Imp. Univ.
Tokyo, Sect. 2, Vol 4, Pt, 2.

—— (1939), On the Agnostids, (pt 1). Ibid.
Sec. 2, Vol. 5, Pt. 5,

—— (1941-42), Studies on Cambrian Trilobite
Genera and Families (1-4). Japan. Jour.
Geol. Geogr. Vol. 18.

(1942), On the Dolichometopinae. Jour.
Lac. Sci. Imp. Univ. Tokyo, Sec. 2, Vol. 6,
Pt 10. ‘

— (1944), On the Eodiscids. Ibid. Sec. 2,
Vol. 7, Pt. 1.

— and KA7T0, F. (1951), On the Ontogeny
and the Ventral Morphology of Redlichia
chinensis with Description of Alutella naka-
murai, new gen. and sp. Ibid. Sec. 2, Vol.
8, Pt 3.

Lu, YEN Hao (1942), Some Lower Cambrian
Trilobites from Chintingshan, N. Kueichou.
Bull. Geol. Soc. China, Vol. 22.

—— (1953), Two new Trilobite Genera of the
Kushan Formation. Acta Palaeontol. Sinica,
Vol. 2, No. 4.

MoNKE, H. (1903), Beitrige zur Geologie von
Schantung, 1. Obercambrische Trilobiten
von Yen-tsy-yai. Jahrb. konigl. Preuss. Geol.
Landesanst. und Bergakad. fiir 1902, Bd.
23, Hf. 1.

RESSER, C.E. (1937), Third Contribution to
Nomenclature of Cambrian Trilobites.
Smithson. Misc. Coll. Vol. 95, No. 22.

REED, F.R.C. (1910), The Cambrian Fossils
of Spiti. Palaeontol. Indica, Ser. 15, Vol.
7, Mem. No. 1,

SMITH, S. and STUBRBLEFIELD, C.J. (1933),
On the QOccurrence of Tremadoc Shales in
the Tortworth Inlier (Gloucestershire) with
Notes on the Fossils. Quart. Jour. Geol. Soc:
London, Vol. 89.




Notes on Cambrian Fossils from Yentzuyai, Tawenkou, in Shantung 97

STYRMER, L. (1942), Studies on Trilobite
Morphology, Pt. 2. The Larval Development,
the Segmentation and the Sutures and their
Bearing on Trilobite Classification. Norsk
geol. Tidsskr. 21.

—— (1944), On the Relationship and P’hylo-
geny of fossil and recent Arachnomorpha.
Skr. Vid.-Akad. i Oslo, 1, Math-Natury. Ki.
194, No. 5.

SUN, Y.C. (1924). Contributions to the Cam-
brian Faunas of North China. Palacontol.
Sinica, Ser. b, Vol. 1, Fasc. 4.

WwarcorT, C. D. (1899), Cambrian Fossils in
Geology of the Yellowstone National Park.
U.S. Geol. Surv. Monogr. 32.

—— (1911), Middle Cambrian Merostomata.

Smiths. Misc. Coll. Vol. 57, No. 2. .

—— (1912), Middle Cambrian Branchiopoda,
Malacostraca, Trilobita and Merostomata.
Ibid. Vol 57, No. 5.

—— (1913), The Cambrian Faunas of China.
Rescarch in China, Vol. 3.

—— (1916), Cambrian Trilobites, Cambrian
Geology and Paleontology, 3. Swmiths. Misc.
Coll. Vol. 64, No. 5.

—— (1924), Cambrian and Lower Ozarkian
Trilobites. Ibid. Vol. 75, No. 2.

— (1925), Cambrian and Ozarkian Trilo-
bites. lbid. Vol. 75, No. 3.

WiLson, J.L. (1954), Late Cambrian and
Early Ordovician Trilobites from the Mara-
thon Uplift, Texas. Jour. Pal. Vol. 28.



98 Teiichi KOBAYASI1

Explanation of Plate 14

Psilaspis ( Entorachis) shantungensis KOBAYASHI, NEW SPECIES ......cocoivvviinnneeieereiiirreennninennnns
Figure 1. Holotype cranidium, x1
Figures 2-4. Cranidium, free cheek and pygidium, x1
Myona flabelliformis KOBAYASHI ...t cee e e et e vt et e e e vee e
Figures 5-7. a—c valves, x4
Damesella paronai (ATRAGHLY ...t e e e
Figure 8. Hypostoma, x15
Stephanocare (?) bergeroni KOBAYASHI............... B P U PP PP PRPPRUOt
Figure 9. Pygidium, x15
Amphoton (Sunia) tellus (WALCOTT) .ooiiiiiiiiiii it e
Figures 10-11. Cranidium and free cheek, x1.5.
Teinistion magna KYBAYASHI, NEW SPECIES .. . ... .cioiiiiiiiii it eeeaen s
Figure 12. Cranidium, x1.5
Amphoton deois (WALCOTT) ... e e e
Figures 13 a-b. Ventral and lateral views of a hypostoma, x3
Metaprotaspids of Dorgpygellinae ... .. ... .. e e
Figures 14 and 14a. B form, x ca. 30
Figures 15 and 15a. A form, x ca. 30
Early ontogeny of Damesellidae ... ...t e
Figures a-c, Early, middle and late anaprotaspids of Blackwelderia quadrala ENDO
respectively in Figs. 1b (x36), 3b (x10) and §b (x20) in ENDO (1939A).
Figure d. Metaprotaspid of Damesellinae or Stephanocare in MONKE, 1903, Taf. 6,
Fig. 16, x15.
Figures e-g. Early, middle and late meraspid cephala of Blackwelderia quadrata,
respectively in Figs. 6b (x15), 7b (x14) and 9b (x10) in ENDO (1939A).
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275. CRETACEOUS ECHINOID, NIPONASTER FROM
THE ISLAND OF AWAZI, JAPAN*

AKIRA MORISHITA

Geol, and Mineral. Institute, Univ. of Kyoto

W OETES HIEH L Niponaster 12T :

Niponaster [RZLTNCILELEO R D &I

W LY Ananchytinarum sp, 1253 L J. LAMBERT 3.8 % o480 ¢h 225, EISo#s Gidio, 51 T
DUFHAUT L A EHIGILT Iy EEHIISN, %D HIEH LABEKIZOVT, W {O0DF Ly 4§

WesiRaciRBLt, H T &

One specimen of echinoid from the
Jzumi Group of Awazi was just examined
by the author. The occurrence of some
fossil echinoids was reported by Sasai
and others together with several Ammo-
nites, Belemnites, Inoccramus etc. (Jour.
Geogy., vol. 6, p. 109, 1894 ; Jour. Geol.
Soc. Japan, vol. 43, p. 600, 1936) Sasai
referred an European species, Ananchyies
ovalus (Leske) to one of his material
without giving any palaeontological note.

This form to which the present speci-
men under examination belongs is
identical with Niponaster hokkaidensis
LamserT of Hokkaido. As LAMBERT'S
description of this species is not very
precise; a supplementally diagnostic
features of Niponaster is given in the
following lines.

Description of Species

Genus Niponasier LamsirT 1920
Niponaster hokkaidensts LAMBERT
PL 15, figs. 1-3

1894. Ananchytinarum sp. indet,, K. JIMBO,
p. 45, Taf, 1X, fig. 8.
1950. Niponaster hokkaidensis Tii. MORTEN-

SEN. p. 170, fig. 132,

* Read June 18, 1955; received June 27, 1955.
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Description :—The test is large, high
and round in outline. The abactinal
surface is arched from the ambitus to
the apex. The actinal surface is flat or
slightly concave and sunken only adoral-
ly. The posterior interambulacrum 'is
somewhat elevated. There is no frontal
depression. :

The apical system is small and at
about the centre. The genital pores are
indistinct. '

All the petaloidal ambulacra are near-
ly equal in its shape, namely the odd
one is not well differentiate from the
others. The ambulacra are not de-
pressed, open and nearly reach to the
margin of the test. They are straight
and gradually widened towards the distal
ends. The poriferous zones are broad
and the interporiferous natrrow (width
at the distalend : 5.8 mm, 23 mm). The
ambulacral and interambulacral plates
are larger at the lower part than at the
upper. The tubercles are indistinct.

The peristome is at the 1/4 diameter
from the anterior ambitus, depressed
and transversely oval. The periproct
is oval and inframarginal posteriorly.
The posterior interambulacrum forms
sternum and amphisternous.

The marginal fasciole is indistinct.
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Measurements :(—

Longitudinal diameter: 78 mm (deformed)
Transverse diameter : 87 mn (deformed)
Height : 44 mm (deformed)

Observations and Remarks: — This
deformed specimen seems to have Leen
originally higher and longer than the
above measurements. In view of the
shape of abactinals, the ambulacra IV
is in the front. But the positions of
peristome and periproct in the actinal
side clearly show the exact antero-
posterior direction. On the abactinal
surface, the left half is narrow compared
with the widened right. Presumably J.
LameerT proposed the genus Niponasier
without the specimens at his hand.
Therefore, Jimpo's poor description, of
Ananchytinarum sp. indet. seems to be
only one to show certain characters of
Niponaster. Jimpo shortly mentions as
{ollows: “ Zwei sehr zerquetschte Stiicke
liegen als einzige Echiniden-Reste vor.
Die Schale ist sehr abgerieben, und von
der Unterseite ist nur der Rand
theilweise zu beobachten. Mund- und
Afteroffnungen sind nicht erhalten. Die
Korner auf der Oberflache sind nur an
der Unterseite deutlich und mit Hofen
versehen. Ambulacra einfach, mit sch-
malen porenstreifen, breiter gegen den
unteren Theil, aber auf der Unterseite
nicht mehr vorhanden. Die porenpaare
stehen entfernt und einreihig. Das
Scheitelschild fast compact, aber nicht
gut erhalten.

Fundorte: Mergelknollen von Uroko-
bets und dem oberlauf des Yubari, nahe
der Miindung des Pankemoyubari.”

With this description, the actinal fea-
ture is not known. The present obser-
vations clarified the amphisternous
character of the plastron that have
never been accepted by Th. MorTENsSEN.
Accordingly the Genus Niponaster is not
allied to Stemonastcr or Menuthiaster
(Meridosternata), but to Amphisternata.

Matrix :—Shale

Geological Horizon: —Minato Shale,

upper part of Izumi Group C(up.
Cretaceous)

Locality : —Near Minato-machi, Miha-

ra-gun, Hyogo Prefecture

Acknowledgements. — The acknowl-
edgements must be indebted to Mr. Y.
Tuchica and Mr. T. Yasupa for their
kindnesses offering the valuable speci-
men, Mr. Y. Maepa for his kind sug-
gestion on the geological age and Pro-
fessor J. Makivasa of Kyoto University
for reading over the manuscript. This
specimen is due to be deposited in Mr.
TucnicA’s hand.
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Explanation of Plate 15

(All figures in natural size)
Niponaster hokkaidensis LAMBERT

Fig. 1. Abactinal side. Upper part of the figure shows the front,
Fig. 2. Posterior profile. Two ambulacra show the posterior paired ambulacra.

Fig, 3. Actinal side. Upper part of the figure shows the front.

character of plastron are distinct.

Peristome and the amphisternous
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276. AMUSSIOPECTEN FROM THE MIYAZAKI GROUP,
MIYAZAKI PREFECTURE, JAPAN,
(Paleontological Study of the Tertiary Miyazaki Group)*

TSUGIO SHUTO

‘Department of Geology, Faculty of Science, Kyushu University.
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Introduction

The purpose of this brief note is
mainly to describe two species of Anmius-
siopeclenn from the Miyazaki group of
Miyazaki Prefecture, south east Kyushuy,
with some discussion on their bearing
in biostratigraphy. Before entering into
the subject the definition and the
taxonomic position of the genus are
here remarked.

Genus Amussiopecten, well known in
south Europe as an index genus of
Miocene, was established by Sacco in
1897 on the basis of Pecten burdigal-
ensis LaMarck. The generic diagnosis
may be described as follows: convex
right valve and plano-covex left balve:
both valves provided with numerous
exterior radial ribs, which are distinct
near the beak and diminish as shell
grows, and with interior ribs reaching
the ventral margin.

* Read at the Meeting of the Nishi-Nippon
Division of the Geological Society of Japan at
Fukuoka, Oct. 15, 1954 ; received July 14, 1955.

101

Two forms have been considered as
being closely related to this genus,
Flabellipecten Sacco 1897 and Oopecten
Sacco 1897 (“Gruppe der Peclen
rotundatus Lamarck” of Puirirei or
“groupe du Chlamys rotundata (La-
MARcK) 7 of Jean Rocger). These forms
represent the transitional position be-
tween Amussiopectenn and Pecten or
Chlamys. Therein H.E. PuiLiee1 sup-
posed that Amussiopecten and the
allied two genera had differentiated
from “normal Aequipecten” in the
environment of the tropic water in a
certain age of older Tertiary. He
furthermore assumed that Awmusium
belonged to a quite different lineage
from that of Amussiopecien. However
Amussiopeclen actually resembles Amu-
sium Rumrmius 1711 em. Krgin 1752
in general feature except that the
latter is provided with equally convex
valve and more prominent interior ribs
and is devoid of exterior ribs. On the
foundation of the comparative anatomy
modern taxonomists set Amusium and
Amussiopecten in subfamily Amusiinae
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and Pecten and Chlamys in subfamily
Pectininae. The present writer adopts
this classification.

Kyushu

Text fig. 1
Distributed Area of the Miyazaki Group.

Various species of Amussiopecten
have been reported from the Mediter-
ranian basin and the Pannoic basin
in Europe. Their geological ranges
are generally limited in Burdigalian
and Vindovonian, especially  in
Helvetian, with an exception of
A. burdigalensis, which begins to ap-
pear in upper Aquitanian. The genus
occurs, outside Europe, in Egypt, Iran
and Indonesia and its age is again
Miocene. However in Japan and ad-
jacent islands it has been regarded as
an index fossil of Early Pliocene rather
than Miocene. Of the threz species of
the genus which have been reported in
this country*, the most familiar species,
A. praesignis (Yoxovama), occurs fre-
quently in the Lower Pliocene on the
Pacific side of southwest Japan and also
in that of Ryukyu and Formosa. Of

* Amussiopecten praesignis (YOKOYAMA), A.
? yabei NOMURA and A. sp. of OTUKA.

course, Amussiopecien is not utterly
absent in the Miocene strata; it has
been reported from the Sagara group,
the Sizukawa beds and the Siroyama
sandstone in Sizuoka Prefecture and
from the XKaisan beds in Formosa.
However, its occurrence in Miocene is
much less common than in Pliocene,
and some paleontologists doubt that
certain Miocene specimen which were
identified as A. praesignis do not
actually belong to that species.

The writer has collected a considera-
ble number of specimens belonging to
two species of this genus in the Miyazaki
group. One is A. praesignis (YOKOYAMA)
and found in the Takanabe member.
The other is a new species and found in
the Boroishi, Tano and Takaoka mem-
bers. As the writer has already described
(Suuto, 1952) the Miyazaki group
ranges from late Middle Miocene to
late Early Pliocene in age. The Taka-
nabe member occupies its upper part
and is assigned to Lower Pliocene.
Therefore the stratigraphic occurrence
of A. praesignis in this group is quite
in harmony with that in other grours
of the Pacific side of southwest Japan.
The Boroishi and Tano members are
the basal conglomerates and the Taka-
oka member is the lower middle part
of the group; they are Upper Miocene
in age. Thus in Miyazaki Prefecture,
Amussiopecten not only occurs in Lower
Pliocene but also in Upper Miccene.
Yet the genus has not been known
from Middle and Lower Miocene.

The writer wishes to express his
hearty thanks to Dr. Katura Ovama
of the Geological Survey of Japan for
his helpful suggestions and criticisms
about the present subject. He is also
indebted to Professor Tatsuro MaTtsu-
moro of the Kyushu University for his
guidance, criticisms and encouragement
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in the course -of this study and for reading over the typescript.

Miyazaki Group
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Text fig. 2. Stratigraphic Division of the Miyazaki Group.
M ... member, F..... formation.
X locality of Amussiopecten
KIYAMA, pp. 34-36.
Systematic Description of Species 1928. Pecten praesignis, YOKOYAMA, p. 835.
1929. Pecten (Amusium) praesignis, YOKO-
Family Pectinidae - YAMA, p. 11.
Subfamily Amusiinae 1930. Pecten (Amussiopecten) praesignis, OTU-
. KA, pp. 507-509.
o 1897
Genus Amussiopecten Sacc 1931. Amussiopecten praesignis, MAKIYAMA,
Amussiopecten praesignis (YOKOYAMA) pp. 12-29.
Pl 17, figs. 1 and 3 1932. Pecten praesignis, NOMURA and NIINO,
’ p. 180.
1922. Pecten praesignis YOKOYAMA, pp. 1-2, 1933. Pecten (Amussiopecten) praesignis, No-
! q]. 5, figs. 1-3. MURA, p. 60.
1926, Pecten praesignis, YOKOYAMA, p. 357, 1934. Amussiopecten  praesignis, OTUKA, p.
pl. 40, figs. 1-2, pl. 11, fig. 1. 567.

1927. Pecten (Amussiopecten) praesignis, MA- 1936. Pecten (Amussiopecten) praesignis, No-
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Table 1. Measurements on the selected specimans of Amussiopecien praesignis (YOKOYAMA)

] I Length )
Register . . of a A No. of Apical
SR | s R e 5 S B e

I (mm) |
4370 5595 Toriyamal 116. 4 106. 4 12.2 | 49.8 | 91.3/10.4] 42.8 16 133 R
4371 " " 109.1 98.9 | 10.9 | 50.7 | 87.5 10.0] 44.8 15 130 L
4372 | ., ,, 76.3 73.6 7.3' 87.0 |96.3 9.6, 48.4 18 123 R
4424 " " 90.0% ' 400+ 44.4 17 125 R
4430 | ., " 110.0+ 53.4 48.6 18 131 R
4678 " " 20.7 19.0 12.6 | 91.7 60.9 16 113 R
4679 | .. " 30.4 30.4 16.7 1100.0, 54.9 16 114 R
4681 " " 33.7 30.5 16.5+%1} 90.0 49.0 18 113 R
4682 | ., " 29.7 28.9 . 16.0+] 97.1] 14.2, 54.0 18 114 R
4683 " " 44.8 44.7 3.5 | 22.0%)99.5 7.8 49.0 14 114 L
4684 | ., 33.5 31.4 17.7 198.6 52.7 18 115 R
4685*% | .. 57.0£| 54.4 80.0%| 95.0 53.0 15 L
4686 " 111.8 | 106.0% 54.1 | 94. 0I 48.2 15 124 R

* triple ridges on the interior ribs

MURA and ZINBO, p. 247.

Amusium praesignis, NOMURA, p. 71.
Amussiopecten praesignis, OTUKA, pp.
6-7, pl. 1, fig. 2.

Amussiopecten praesignis, SHIKAMA, p.
241, pl. 39, fig. 3.

Amussiopecien praesignis, SHUTO, p. 25.

1937.
1938.

1943.

1952,

Material —GK-1. 4370-72, 4424, 4427,
4430, 4678-79, 4681-86. All the speci-
mens came from Toriyama, Kawa-
minami Mura, Koyu Gun®* Miyazaki
Prefecture (loc. no. MI-5595)."

* Measurements.—Shown in the table 1.
" Remarks.—The holotype (Yokovawma,
1922, pl..5, figs. 1-3) and other speci-
mens from the Kakegawa group, from
which the holotype came, have the
characteristic ribs which splits on the
marginal part. but the present speci-
mens have the ribs splitting not only
in the adult stage but also in. the
adolescent. This splitting character of
the ribs seems to be markedly variable,

* BB JIEH Sd.

though original author enumerated it
as one of the specific characters. The
specimens of the writer's collection
from the Tonohama group of Kochi
Prefecture are quite identical to the
original form, but those from Shimajiri
group of Ryukyu at the writer’s dis-
posal at the Department of Geology,
Kyushu University show the flat ribs
without showing any sign of splitting.

Another peculiarity is found in the
writer’'s collection. Though the interior
rib of this genus generally: has the
paired ridges on itself, one specimen
before the writer (GK-I. 4685) has the
interior rib with triple ridges. However
the available material is not sufficient
enough to clarify the meaning of this
recularity. For the time being it is
regarded as one of variations.

Horizon.—Upper horizon of the Taka-
nabe membter (Lower Pliocene).
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Amussiopecten hyugaensis n. sp.

Pl. 16, figs. 1-5, PL. 17, figs. 2, 4
and 5, text fig. 3

Material —Holotype-GK-L. 4368, loc.
MI-3592 ; paratypes-GK-L 4150-53, 4155,
4159, 4172, 4364, 4418, 4674, 4676 and 4695.

Measurements.—Shown in the table 2.

Diagosis.—Shell medium to large in
size, rather solid, compressed, orbicular
in outline, somewhat broader than high,
slightly inequivalve. Right valve a little
convex, slightly curved near the beak,
provided with radial ribs; exterior ribs
about 11, low, broad, flat-topped, straight,
becoming gradually lower towards
the ventral and lateral margin: inter-
stices narrower than ribs themselves;
interior ribs wide and flat at the begin-
ing, later becoming concave to have
prominent ridges on both sides, and
interstices becoming wider near the
ventral margin. Concentric lines of
growth weak but distinct. FEars sub-
equal ; anterior portion being somewhat
wavy at anterior border with acute

L ==

R =,

Text fig. 3. Amussiopecten hyugaensis
n. sp. Lateral view and rib form in
cross section.

L... left valve, R...... right valve

corner and with weak but distinct
byssal notch. Left valve planoconvex:
ornamented with exterior and interior
ribs and growth lines; exterior ribs
rather round-topped, as wide as inter-
stices; interior ribs like those on the
right valve. Ilars equal. Hinge line
horizontal, about fourty percent of shell-
length in the adult stage.

Comparisons.—The present species is
closely allied to A. praesignis (Yogo-
vAaMA), but the former has smaller and
thicker shell than the latter and is
ornamented with less numerous ribs
which never split into riblets.

A. ? yabei NoMura, which may be
included in A. praesignis, is also allied
to this new species, but the former has
more numerous ribs and large apical
angle than the latter.

Amussiopecten  flavellum  UcGoLINI
(Flavellipecten  pasinii  MENEGHINI),
reported from Sardaique, closely re-
sembles the young specimens of the
present mnew species in the general
outline and in size, but the former has
somewhat more numerous ribs, which
are narrower and slightly weaker than
the latter.

“ Pecten (Vola)" sinkirensis MARTIN
has much more numerous ribs, which
are rather roof-shaped on the left valve.

Qopecten  rotundatus (LAMARCK) is
similar to the present species, but is
distinguished by its larger size, more
convex valves and its ribs are slightly
narrower than the interstices. Further-
more the internal ribs are not promi-
nent in the former.

Variation.—As indicated in table 3,
this new species is remarkably variable
in the size, depth of the valve, number
and strength of the ribs etc. The
specimens from the lowest horizon
attain to 70 mm, those from the middle
horizon are less than 50 mm, and those
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from the highest horizon are 100mm or
more in the length of the shell. It is
neccessary to determine whether or not
the larger specimens in each locality
are really the adult shells. For the
discrimination of this point the relief
of the ribs may be useful. The exterior
ribs of Amussiopecten are distinctly high
in relief in young and become lower
and obscure as the shell grows. The
growth-stage of each individual is not
well indicated by size of the shell but
by the relief of the ribs at the margin.
The ribs are generally almost equal
in relief at the shell-margin among the
specimens of equal size, regardless of
the horizon of the specimens. In other

right

words in the present new species there
may be merely the difference in growth
stage. Therefore the fact that the size
is dissimilar among different localities
or horizons may be due to such factors
as ecological and sedimentary environ-
ments, mode of preservation and or
others, although the number of the
adult shells are not so numerous as to
confirm this interpretation.

Concerning the ecology of the follow-
ing fact should be noted. Apart from
the above mentioned difference in size,
some other characters also vary by
horizon. For instance the specimens
from the basal part of the Tano and
the Boroishi member show the wide
variation in the number and the strength

of the ribs, the depth of the

valve and the ratio of height
to width. Those from the
upper part of these members

(Clementia-Paphia horizon) are
rather invariable, the shell of about
50 mm 1in length, being provided
with 11 to 12 ribs of moderate relief
and with rather deep valves.
Furthermore the shells from the
highest horizon attain large size
and have the thick shell, the deep
valves and the ribs of rather varia-
ble number. The lithology of the
lower horizon is silty sandstone,
coarse sandstone or granule-

[S2 1 S Taaa iR RS

cm

Text fig. 4. Relation between the relief of the

rib and the size of the shell.
cross section.
matter.
not be observed among three forms.
1-3, Amussiopecten hyugaensis n. sp.
4, A. praesignis (YOKOYAMA)
Size of the shell is represented by the
distance from the heak (scale below).

Relief of the rib is measurable by the
scale ahove.

Relief is shown in
Hatched part indicates the shell
Note that any essential difference can

bearing sandstone and remarkably
variable laterally and vertically,
and that of the middle horizon
is rather monotonous massive
silty sandstone or sandy siltstone.
In the upper horizon the lithology
is again coarse sandstone but is
less variable. Tt has been well
known that many Pectinids are
the active swimmer and accord-
ingly necessitate much oxigen.
Thereupon they favour the coarse
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sandy, gravelly or rocky bottom,
where water is generally agitated
and contains plenty free oxigen. If
Amussiopecten has similar habit, it is
reasonably explained that the large and
solid specimens occur in the coarse
sediments and the small specimens in
the muddy sediments. Much more
evidence is required to settle the ques-

tion.

The variations in the
characters range as follows.

1) The ratio of height to width of
the valve varies between 89 and 102
percent and most frequently between
96 and 99 percent.

2) The ratio of depth of the valve
to width varies between 11 and 19 per-

important

Table 2. Measurements on the selected specimens of Amussiopectem hyugaensis n. sp.

Register | e £~ =22
Number | L‘h‘}“_‘f/ 2E | @ g
GK-1.—. 3E | 2E

4150 | 1620 Yusunokihashi| 55.4 54.6

4177 | 1615 Yusunokihashi| 85.0+
4178 437 Mokudo -
4180 437 Mokudo R .
4181 | 2610 Kagamisu 32.2 28.6

4182 525 Morinaga I 60.04
4184 | 1620 Yusunokihashi| 27.8 27.3
4185 | 839 Horiguchi 27.4 | 248
4186 161 Akatani 28.4 25.6
4187 | 3121 Hokobo 33.1

4189 903 Kariyabaru 23. 4 28.7
4191 903 Kariyabaru 24.5 22.0+
4192 903 Kariyabaru 22.2 22.04
4194 903 Kariyabaru 23.2 22.4
4195 | 3121 Hokobo 19.6 | 19.1
4349 | 1334 Haigano 142 | 13.9
4351 1334 Haigano 14.3 13.9
4364 | 3592 Oyamada 30.9 : 30.1
4865 | 3592 Oyamada 42.3 41.3
4366 | 3592 Oyamada 39.7
4368 | 3592 Oyamada 103.04&} 101.7
4369 | 3592 Oyamada 100. 0+ 99.0+
4421 | 3121 Hokobo 19.4 19.3
4671 | 3592 Oyamada 30.1 | 27.7
4672 | 3592 Oyamada 58.0+. 55.4
4675 | 3592 Oyamada 35.1 32.3
4676 | 3592 Oyamada 24.4 ¢+ 22,9

4677 | 3592 Oyamada

Depth
(mm)

|

RN RS

@ N W sh WNKWN

N CWw N

4151 903 Kariyabaru 56.0+, 58.4
4152 | 8118 Inchaye 47.5+| 45.5%
4153 | 8118 Inohaye 39.7 39.0
4154 | 8118 Inohaye 20.04, 19.0%
4155* | 903 Kariyabaru | 50.5%| 47.5
4156 l 2470 Maruno 33.7 83.5
4157 3189 Obira 36.0+| 33.0%
4159 | 8189 Obira 43.0 41.0%
4161 826 Horiguchi 30.3
4162 826 Horiguchi 24,047 23.5
4164 157 Kano 20.5 20.0+
4168 | 2698 Iyeichigo 17.4 17.0+
4169 | 3121 Hokobo 18.5+: 17.04
4170 | 2610 Kagamisu 22.3 . 21.4
4176 743 Yanaze 74.0+

4.8

LN
O -0 N

—

oo oo
[T-RT=r o]

108.0| 107. 0|

g [ ] (™ l ~
580 ~ ‘ 2l w08 | o
=3 -  BClewis ] ) .
A o9 >, : 2 2% <2 {7 |
22 4| 98 4 (40lnn} s L
24 4| 102 6 |42|11| 103 |L
24.4 | 96 7 |51 117 |L
+ 98 | 19 il 1z R
+ 95 | 17 11| 108 |R
94 11| 118 L
99 14 v14] 115 (R
152 92 1 11 {4213 115 |R
96 12| 116 | L
10| 1154 [ R
98 1] 111 | R
97 | 16 12 112 | R
98 | 12 10! 112 |R
92 l11] 108 |L
96 | 14 1] 1m | R
! : 14 R:
: 13] 129 |R
| 14| 115 |R
96 wi 113 |R
89 11 L.
I 15 L.
98 11 114 | R
91 17 14| 115 R
90 | ' 12 - 112 R
17.4 | 5211 117 |L
101 1| 12 |L
90 13 I
100 12 L
13.9 | 96 8 |60/11] 111 L
97 12| 107 |L
98 nl s |L
| 97 : 10' 108 |L
16.7 | 97 | 13 ,54 (13 117 (R
97 | 19 | 11] 117 |R
19,3 \ 1n| 19 |L
¥ 48 04| 99 18**( 47 11) 122 (L
99 11| 127 | L
99 12| 114 | L
131 | 98 | 13 ’44 12! 1m0 | R
246 | 96 9 l42'11| 118 |L
l'o2 { 19 ! 112y 115 |R
124 ; 94 | 16 ;81;11| 111 |R
99 [ L

* conjoined and deformed. ** thickness of conjoined valves.
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cent, and most frequently between 12
and 17 percent in the right valve; be-
tween 4 and 8 percent in the lett.

3) The ratio of hinge-line to shell-
length varies between 40 and 50 percent
in the adolescent and adult shells, but
the young specimens show larger value,
for example, it is 60 percent in a speci-
men whose shell-length is 23.2 mm.

4) Apical angle varies between 103
and 129 degrees and most frequently
between 110 and 117 degrees in the
adolescent shells and between 122 and
127 in the adult.

5) The number of the exterior ribs
varies between 10 and 15, and most
frequently between 11 and 12

Horizon.—Lower part of the Miya-
zaki group (late Middle Miocene to
middle Upper Miocene).

Localily —Waritsuke and Mokudo,
Aya Muachi*; Morinaga, Honjo Machi**;
Yanaze, Akatani and Kano, Takaoka
Machi***; Yusunokihashi and Oyamada,
Mukasa Mura*#*** . Kariyabaru, Haigano,
Hokobo, Horiguchi and Obira, Tano
Machi*¥#*#% . lyeichigo, Maruno and
Kagamisu, Miyazaki City**#**#% . Ing.
haye, Kitago Mura¥***x*xx
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Explanation of Plate 16

Figs. 1-5. (x1), Amussiopecten hyugaensis n. sp.

right valve, paratype, GK-L 4163, loc. MI-157.
left valve, paratype, GK-L 4696, loc. M1-903.

left valve, holotype, GK-1. 4368, loc, MI-3592.
left valve, paratype, GK-I. 4151, loc. MI-903.

left valve, paratype, GK-L 4152, loc. MI-1620.

D)

@ e w

LExplanation of Plate 17

Fgis. 1 and 3. Amussiopecten praesignis (YOKOYAMA)
1, (x1), right valve, GK-L 4682, loc. MI-5595.
3, (x5/6), left valve, GK-L 4371, loc. MI-5595.
Figs. 2, 4 and 5. (x1), Amussiopecten hyugaensis n. sp.
2, right valve, paratype, GK-L 4364, loc. MI-3592.
4, left valve, GK-L 4152, loc. MI-8118.
5, left valve, inner cast, GK-L 4159, loc. MI-2198.
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277. LES AMMONITES RECUEILLIES DANS LE GROUPE DE
KURUMA, NORD DU JAPON CENTRAL*

TADASHI SATO

L'Institut de Géologie, Université de Tokio

FEREM X O R LR IZOWC:
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HFHDIFEH G Amaltheus sp. indet., Aff. Deroceras sp. indet., Canavaria sp. ex gr. geyeriana

(HAAS) %M LA G, —&iE Domerian -CH 5= L3532k,

Introduction

La série de Kuruma s'etend dans la
Nord partie du Japon central, notamment
sur la région frontiere des Prefectures
de Niigata et de Toyama, mais la suc-
cession des couches de cette scrie était
a peine eétablie, puisque les fossiles
indicateurs et les assises caracteristiques
n'y ont pas ete découverts. Toutefois,
plusieurs auteurs ont exploré cette region
et recolté beaucoup de fossiles paraliques
et néritiques, qui sont tres abondamment
concentrés dans quelques horizons, mais
ne sont pas ctudiés en detail. les fos-
siles vegeétaux ont aussi eété trouves;
I'age rhétien est indiqué par cette flore.
Cependant, I'on ne pouvait pas exacte-
ment préciser 1'age de cette série d'apres
ces seuls fossiles. Dans une période
ancienne, quelques geéologues ont trouve
a la riviéere de Daira des Ammonites qui
sont en tout cas incompletes et non
identifiable genériquement.

En 1952-54, beaucoup de specimens
d’Ammonites ont eté trouvés dans la
vallée de Teradani, une branche de la
Daira, qui est située 2 la partie Est de

* Read Oct. 29, 1955, received July 23, 1955.
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la Préfecture de Toyama, au Nord du
Japon central. Les Ammonites ont été
récoltées dans une assise assez mince, et
sont remarquablement concentrees.
Toute la gratitude de l'auteur va en
particulier a M. le Professeur T. Kosa-
YasH! qui, le premier, a fait lui connaitre
le gisement Jd'Ammonites dans cette
region et le surveillé pendant son étude.
L'auteur remercie M. le Docteur P.L.
MausruGE qui I'a donné beaucoup de
critiques et a corrigé son manuscrit, et
aussi M. le Professeur T. MartsumoTo,
Université de Kyushu, qui I'a enseigné
des taits sur le Groupe de Toyora. MM.
K. Konisui, M. TaMura et G. Mort ont
récolté beaucoup de spécimens dans la
vallée de Teradani avec l'auteur, a qui
ses remerciements vont parliculierement,

Géologie en sommaire

Le Groupe de Kuruma est composé de
couches tres epaisses, contenant plusieurs
assises de gres, d'argiles et de conglo-
meérats, dont l'eépaisseur est d’environs
6.000-7.000 metres. A la partie presque
mediane de cette série se trouvent les
couches marines, d’out les Ammonites
proviennent. Elles sont plus ou moins
minces, composées d'argiles massives et
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de gres aussi massifs, riche en fossiles
marins.

L’assise dans laquelle les Ammonites
et les Bivalves marins ont éte trouvés,
affleure dans la vallée de Teradani, ou
on constate trois zones d’Ammonites ou
plus, et aussi dans la vallée de Kana-
vamadani. Cette assisz sappele Ia
“Formation de Teradani”. I.extension
de cette assise est reconnu dans la vallée
d'Ttsumba vers I'Quest, el vers I'Est dans
la vallée de Kanayamadani, Préfecture
de Niigata, mais il est impossible de
reconnaitre sa limite Ouest.

Les Ammonites, differentes de celles
de la Formation de Teradani, ont aussi
ete trouvees dans la vallée d'Otakidani,
mais elles sont trop mal conservées pour
une identification.

N
Age

La faune de Teradani est composée
des Ammonites des genres: Amaltheus,
Deroceras, Canavaria et Phylloceras et
de Pélécypodes marins. Amaltheus se
trouve dans le Domérien nord-européen,
et notre espece est tres proche d'une
forme d'Amaltheus, qui est connu au
Lias delta infeérieur, c’est-a-dire a la zone
a depressus, dans I'Allemagne S-E et au
Pliensbachien supérieur de I’Angleterre.
Donc, l'age de cette assise semble un
peu plus ancien que le Domérien. Amal-
theus se cantonne dans le Lias delta
des régions europeennes.

Deroceras est mallieureusement re-
cueilli en débris, dont la roche est peut-
étre originaire d'une zone indépendante.
Il se trouve dans I'Europe au Pliens-
bachien inférieur. Canavaria est tres
abondamment recueilli dans cette loca-
lite,- et joue un rdle tres important dans
la correlation stratigraphique; il se
trouve -dans le Domerien de la région
meéditérranéenne. Donc, la Formation

de Teradani, une partie de la série de
Kuruma, ont été déposées pendant le
Pliensbachien (supérieur ?).

Description des Especes

Canavaria sp. ex gr. geyeriana (Haas)

19138.  Harpoceras (Avieticeras)  retrorsicosta
OFPPEL var. geyeriana, HAAS, Lias von
Ballino, p. 63, Tav. 11, Iigs. 10, 12 non
11.

1931. Canavaria geyeriana, FUCINI, Foss.
domer. dintorni Taormina, p. 154, Pl. 186,
Figs. 11-13.

Diagnose :—Coquille discoide, sa sec-
tion est quadrangulaire chez la spire
jeune, puis moins eépaisse chez l'adulte
(stade d'environ 10mm de la hauteur
du tour), devenant plus elliptique. Tours
nombreux, peu embrassants (1/5 du tour
précedant), la croissance du tour un peu
rapide. Chute du tour sur I'ombilic
inclinéee et convexe; le bord ombilical
est arrondi mais l'aspect de cette réegion
est a peine reconnue chez les jeunes de
notre collection.

L'ornementation varie avec l'acroisse-
ment de la spire. Jusqu'a la hauteur
d’environ 2mm de tour, le ventre est
orné de la caréne arrondie et cbtuse.
Au stade de 2mm a 7 mm environ de
la hauteur de tour, la carene ventrale
haute, epaisse, mais arrondie est bordée
de sillons assez profonds et tres étroits.
Les cotes sur le flanc sont droites,
élevées, et arrondies, se terminant aux
tubercules qui sont petits et absents au
stade adulte, ou deéformés sur quelques
echantillons. De ces tubercules, naissent
les cOtes accessoires qui sont tres faibles,
dirigées en avant, sont inclinées de fagon
abrupte, et quelquefois une sorte de
faible carene pres de sillons. Ce stade
se continue en principe au diametre de
5-6 mm, mais c'est plus ou moins varia-
ble. Dans l'autre cas, le sillon n’est pas
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né, mais la carene se distingue nette-
ment de la région ventrale. Au stade
suivant, qui est de 7-15 mm environ de
la hauteur de tour, le sillon a disparu,
mais la carene reste arrondie et épaisse,
depassant nettement de la région ven-
trale; mais dans quelques cas. la carene
est encore bordée du sillon rudimentaire.
Les cotes sont invariablement droites,
terminees aux petits tubercules qui sont
disparus au stade adulte. Section du
tour plus comprimee et elliptique. Le
ventre semble généralement arrondi.
Quand les tours deviennent plus grands,
le ventre est completement arrondi.
Mais il est impossible de constater le
caractere adulte, parce que 'on ne peut
pas trouver un bel exemplaire dans notre
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que cette variation n'est pas visible sur
plusieurs des autres echantillons, elle ne
semble peut-étre pas représenter une
variation. ,

Affinite et Comparaison :—Cette forme
provenant abondamment de la Forma-
tion de Teradani est aparemment proche
de Canavaria GrMMELLARO, jugée par
son ornementation de la spire. La
carene assez obtuse mais haute, les deux
sillons pres de celle-ci sur la région
ventrale, qui sont peu profonds mais
bien distincts de la région ventrale, les
tutercules de chaque cote sur la région
reriphéro-latérale, les inflexions des
cotes vers l'avant sur la région périphero-
latérale: tout cela indique les caracteres
de Canavaria. Bien que les cloisons ne

collection. Bouche inconnue. Ligne soient pas reconnues, l'auteur n’hésite
suturale inconnue. pas la rapporter a Canavaria.
Dimensions :—en mm.
Diamétre
Numéros Diamétre de 'ombilic Hauteur Epaisseur
T5303~12 2817 1056 8,2 ?
T5303-36 68,3 30,5 215 ?
T5303-45 ca 75 315 25,0 6,5
T5303-46 62,5 275 20,5 6.5
15308-79 36,0 170 12,0 10,3

Observation : —L'ornementation de la
coquille change d'autant plus que le
stade d'acroissement s’avance. En par-
ticulier, les tubercules ont disparu a un
stade remarquablement different, avec
celui l'absence du sillon. Les tubercules
ne sont pas visibles sur toutes les formes
de plus 20 mm de hauteur du tour, mais
il y a un groupe ou ils manquent au
stade moins haut. Au tour haut de 7-
8 mm, les tubercules peuvent étre nette-
ment reconnus; le stade de disparition
des tubercules est tardif (a environ 10
mm de la hauteur). Sur les tours,
T5303~37, T5303-45, T5303-54, le ventre
est aigu, deépourve de carene. Sur une
spire d’'un specimen (T5303-45) les cotes
sont plus serrées et plus faibles. Parce

Les deux spires de tubercules ont
donné naissance sur la partie la plus
interne et sur la partie périphérique des
cotes chez les plusieurs especes de
Canavaria; mais il y a un groupe
pourvi d'une ligne de tubercules, (C.
geyeriana représente ce groupe), auquel
notre forme peut étre rapportee.

Dans la région meditérraneenne il y
a plusiewrs genres tres semblable a ce
genre . Emacialiceras en est surtout le
plus proche. Il est orné des cotes
similaires, contenant des especes quel-
quefois pourvues de tubercules petits
sur la partie périphérique au stade jeune,
qui tend a - disparaitre plutot. Mais
Fucintr ne précisa pas les distinctions
pour -la création de ce genre et :la
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naissance de tubercules comme caractere
générique n'est pas non plus donnée;
mais cela suggere laffinité tres intime
de deux genres. Seguentia, inclus parmi
Arieliceras par les auteurs anciens, sem-
ble proche de cette espece de Teradani.
Mais il est aisément distinguable par la
réunion des cotes sur le flanc interne,
par la disparition de I'ornementation sur
la partie intérieure du flanc. Arieticeras,
un représentant de ce groupe d'Harpo-
ceratidé, en differe par les détails sui-
vants: les cotes flexeuses, la carene tres
haute et mince et la disposition plus
espacée des cotes sur le flanc.

Posilion stratigraphique:—C. geyeriana
a recueilli au Domérien de Kratzalpe et
de Taormina. Mais les formes douteuses
sont citees a Medolo, Brianza, Spezia et
dans I'Appenin central dans le Lias
moyen d’apres Haas. Mais dans cette
region, les zones d'Ammonites n'ont pas
eté précisees et I'on ne peut pas recon-
naitre le niveau correct de cette forme;
par consequent, l'auteur veut le rapporter
a I'age domérien ou au Lias moyen.

Aff. Deroceras sp. indet.

Diagnose :—Coquille discoide, peu em-
brassante ; spire croissant plus ou moins
lentement, composée de 4 tours, a la
section quadrangulaire et convergente,
au flanc tres étroit et un peu renflé, a
la région ventrale tres étendue et ar-
rondie, dépourvue de carene. Ombilic
tres ouvert, large: chute du tour sur
I'ombilic tres inclinée et son bord ar-
rondi.

2 gpires les plus internes lisses et
arrondies. ‘Troisieme tour orné des cotes
sur le flanc tres obtuses et assez dis-
tantes, qui ont donné naissance au bord
ombilical et deviennent plus saillantes
contre la region ventrale, et pourvues
de tubercules tres épineux, qui tendent

a prolonger dans la direction du rayon.
Ces tubercules sont disposes de la méme
maniere sur deux flancs, et la région
ventrale est ornée des cotes plus fines
et plus nombreuses que celle sur le flanc.
Cettes cOtes obtuses et fines sont dis-
posees asymetriquement de telle sorte
que deux epines disposés sur la region
periphérale sont réunies par les diverses
cotes. Ligne suturale inconnue.

Dimension :—

Diameétre, 157 mm; Diamétre de l'ombilic,
79 mm ; Hauteur, 4,3 mm; Epaisseur, 4,6 mm

Affinite —Nous avons un seul échan-
tillon. 11 semble qu'il appartient &
Deroceiras, bien qu'il ne présente qu'un
stade tres jeune. Il est tres proche de
la série de Bifericeras-Deroceras, mais
I'auteur ne peut pas le rapporter stre-
ment a Bifericeras, parce que la désig-
nation originelle ne cite pas 'ornemen-
tation ventrale de Bifericeras. Jugée
sur les quelques figures citées, elle est
formeée des cotes indivisibles, au contraire
du groupe de planicosta qui a 1'ornemen-
tation des coOtes bifurquées sur la region
ventrale ; donc, on gpeut le rapporter plus
aiséement comme un membre d'une
brancke de Deroceras. On ne peut pas
décider son espéce puisqu'il manque les
tours adultes. Mais il faut remarquer
les deux ou trois tours qui sont tous
lisses et arrondis. 1l faut aussi noter
la ressemblance pour le stade Jeune
d’Asietites coregonensis WAHNER, Mais
celui-ci a les tubercules allongeés radiale-
ment; en particulier, il y 2 une tendance
a I'abaissement des cotes vers la suture
ombilicale chez ce spécimen recueilli a
Teradani. Parce qu’il manque les tours
adultes, il est preferable de ne pas
conclure sur sa position systematique.

Amaltheus sp. indet. -

Diagnose :—Coquille discoide, plus ou
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moins plate, assez profondement embras-
sante. Tours a section elliptique, mais
tres plate, avec I'épaisseur maxima sur
le milieu du flanc. Ombilic tres etroit
et bas. Chute du tour sur ['ombilic
inclinée chez la spire jeune, mais verti-
cale chez I'adulte. Ventre plus ou moins
aigu et pourvu de la carene.

Cotes tres obtuses mais assez éleveées
sur le flanc, disposées radialement, les
plus élevees pres du bord ombilical, puis
s'abaissant sur la région ventro-latérale,
pour se diriger en avant. Far conse-
quent, la région ventro-latérale est
presque lisse, surtout sur la spire assez
Agée. Les cotes, moins elevées et plus
nombreuses que celles sur le flanc,
passent sur le ventre aminci, sans aucune
interruption et sans aucun faiblissement
au milieu du venire, en formant la
carene crénelée qui n'est pas distinguée
nettement de la région ventro-latérale.
Quelques cotes continuent de la suture
ombilicale a la région ventrale.

Ligne suturale profondement découpee.
Lobe ventral bifide et pourvu de deux
lobules latéraux. Selle ventrale tres
haute, vide, étroite a la base, et divisee
par les trois lobules. Lobe latéral su-
perieur plus profond que le ventral, plus
ou moins vide, et profondement bifurqué :
la branche interne est toujours plus
longue et plus nettement découpée que
I'externe. Lobes et selles latéraux in-
ferieurs et auxiliaires sont tous petits
et, graduellement, decroissent contre le
bord ombilical.
~ Observation :(—Nous avons 6 échantil-
lons trouves dans la méme localité, mais
trois sont si mal conserves qu’ils ne
pouvent pas étre utilisés pour une identi-

Dimensions :—en mm.

fication. Tous nos échantillons sont
plus ou moins deformés par la pression
de la roche d’ou ils proviennent (excepté
un exemplaire) et sont ainsi aplatis.
Sur le moule interne de la spire du
spécimen typique reste un fragment de
la coquille, qui est orné de stries fines
dirigées radialement. Ce caractere est
reconnu sur le moule interne d'autres
échantillons. Sur le spécimen typique
les cotes ne continuent pas de la région
ombilicale a la région ventrale, mais
elles le font souvent sur les autres
échantillons. 11 apparait que I'on peut
reconnaitre une carene vraisemblable
sur quelques parties de la spire. Mais
I'absence de la caréne vraie est prouvee
par l'ornementation de la region ventrale
chez les stades adultes du specimen
typique. Ce caractere est visible chez
quelques exemplaires d'Amaltheus, d’
apres WRIGHT et FRENTZEN.
Comparaison et Affinite .—Cette espece
apparait étre tres proche d'Amaltheus
depressus. La disposition des cotes et
I'involubilité de la spire de cette espece
suggere l'affinité du stade compressus
d'apres FrEnTzEN (tandis que le genre
Amaltheus par FrentzeN comprend les
especes qui appartiennent obligatoire-
ment a Paltopleuroceras). mais on ne
peut pas négliger des caracteres assez
importants qui different entre les deux
formes. Quelques-uns des exemplaires
cités dans les planches de FrenTzEN,
1937, Taf. I, Fig. 28; Taf. 1I, Fig. 17,
présentent le méme aspect de la région
ventrale, tel que la carene ne se distin-
gue pas de la region ventrale; tandis
qu'elle n'existe qu'a quelques stades de
la croissance, l'on ne peut p:s recon-
naitre un beau deéveloppement de la

. Diamétre
Numéros Diamétre de V'ombilic Hauteur Epaisseur
T5303-1 353 95 15,6 ca 6,5
T5308-1a 43,0 105 20,56 ?
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carene chez quelques-uns de nos échan-

tillons. Ainsi, l'aspect de la méme
maniere est trouve sur Amaltheus
clevelandicus (figuré par Buckman;

Type Ammonites, Pl. CIX, Figs. 1, 2)
mais il differe de notre forme tres
nettement par 'ornementation beaucoup
plus forte sur le flanc. Ce caractere
s’accompagne de la disparition des orne-
ments sur le flanc chez les specimens
de l'Allemagne SO, au stade d'engel-
hardti d’apres Frenrtzen, Taf. I, Fig.
19; en outfe, notre specimen montre
que les ornements sur le flanc tendent
a disparaitre avec plus de retard que la
carene.

De plus, WricuT a représenté la forme
ornée de la méme maniere sur la région
ventrale, Taf. LVI, Fig. 15, sans donner
la vue périphérique. Cependant, I'auteur
ne peut pas reconnaitre les spires inter-
nes et les tubercules généralement ap-
parus chez le stade jeune. Il semble
que les formes de notre collection, celles
de FrenTzeN et de WRIcHT, tandis que
proche au stade comparable, se différ-
encient assez distinctement. La ligne
suturale est moins découpée que les
formes citées par FreENTzEN et autres.
Le lobe lateral supérieur n'y est pas
bifurque, et le tronc en est assez profond
et vide; le lobe latéral inférieur y est
plus petit que celui de cette espece.
Mais son arrangement est fait en principe
de la méme maniere que depressus, et
le dégré d’incision est tres ressemblant.
L’auteur veut decrire cette espece comme
une affinité d’Amalthens depressus.

Buckman a décrit quelques especes
d’Amalthens dans “ Type Ammonites ”;
Amaltheus sedwickii (Pl. CXXV) et A.
depressus (P1 XXV, Figs. 1, 2) sont tres
ressemblants a notre espece. Mais l'on
ne peut pas constater les cloisons et
I'aspect ventral de celui-la, et les cloisons
de celui-ci; donc, auteur ne pouvait pas

exactement les rapporter a notre forme,
tandis qu’ils semblent tres proche de
notre forme en géneral.

Il est nécessaire de remarquer que
Proamaltlieus établi par Lange en 1932
est ressemblant a cette espece, mais il
en differe par l'absence de cotes aussi
fortes que celle de notre espece, et par
la présence des fines stries sur la région
ventrale.

Cette espece a une ressemblance plus
ou moins nette avec quelques formes
du genre Aegoceras, qui a la section
généralement arrondie. Par exemple,
Discamphiceras est ressemblant a notre
espece (Wiiner, Taf. XXV, Figs. 6a, b,
¢); mais les cotes ventrales tendent A
s'y abaisser au milieu de la région
ventrale. Cette tendance représente son
aflinité avec Schlotheimia. Et sa ligne
suturale est tres différente, qui a 4 lobes
et selles latérales inférieures et auxili-
aires; et elles décroissent beaucoup plus
rapidement contre le bord ombilical.

Position stratigraphique ~—Amaltheus
n'est trouve qu'au Lias moyen, notam-
ment Lias delta, dans la région europ-
éenne et méditérranéenne. Notre forme
semble aussi domerienne. A Nagato, M.
le Professeur Matsumoro a recueilli un
spécimen ressemblant a notre collection,
avec association d'un individu ressem-
blant a notre Canavaria (Communication
personelle). Ils sont tres fragmentaires,
tels que la determination est impossible.
Si les formes sont aussi Canavaria et
Amaltheus, 'age de la Formation de
Higashinagano de laquelle ils provien-
nent, est problematique, puisque une
assise susajacente est déterminée comme
du Domérien par M. le Professeur Ma-
TSUMOTO.

Outre cettes especes, quelques exem-
plaires tres fragmentaires et mal con-
serves, qui sont vraisemblablement
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proche des Phylloceratidés et des Lyto-
ceratideés, ont été recueillis dans la méme
localité de Teradani. Ces exemplaires
seront décrits apres la récolte de meille-
urs spécimens.
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Explication de la Planche 18

Amaltheus sp. INAEL....... ..ot e e e p. 114
Fig. 1a. T5303-1, vue latérale, Loc. 5303, x1
Fig. 1b, Vue périphérique du méme spécimen que la, x1
Fig. 2. ‘T5303-1a, vue latérale, Loc. 5303, x1

Aff. Deroceras sp. indet. .........coooiiiiiiiit i e e e p. 114
Fig. 8a. Vue latérale, Teradani (dans le débris), x2
Fig. 3b. Vue périphérique du méme spécimen que 3a, x2

Canavaria sp. ex gr. geyerian@ (HAAS) ...ooooiiiiiii it e e p. 122

Fig. 4. T5303-46, vue latérale, Loc. 5303, x 1

Fig. 5 T5303-36. vue latérale, Loc. 5303, x1

Fig. 6. T5303-81. vue périphéro-latérale, Loc. 5303, x1
Fig. 7. T5303-12, vue latérale, loc. 5303, x1

Fig. 8. T5303-82, vue périphérique, Loc. 5303, x1

Fig. 9. T5303-25, vue latérale, Loc. 5303, x1

Fig. 10. T5303-45, vue latérale Loc. 5303, x1

Fig. 11. T5303-80. vue périphérique, Loc. 5303, x 1

Fig. 12a. T5308 79, vue latérale, spécimen typique, Loc. 5303, x1
Fig. 12b. Vue périphérique du méme spécimen que 12a, x1
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Introduction and Acknowledgements

In the present article, are treated the
Miocene molluscan fossils collected from
the Higashi-Innai formation developed
in Machino-machi and Yanaida-mura,
Fugeshi-gun, and Najimi, Wajima-shi,
Ishikawa Prefecture in the aorthern part
of Noto Peninsula, Japan. The majority
of the specimens studied are now pre-
served in the collection of the Depart-
ment of Geology, College of Education,
and the minority in the collection of
the Institute of Geology and Paleon-
tology, Faculty of Science, both of the
Tohoku University in Sendai. The
Cenozoic Mollusca in the collection of
the Institute of Geology and Paleon-
tology. Tohoku University and of the
Saito Ho-on Kai Museini in Sendai were
used for comparative work with the
fossils from this region.

Acknowledgements are due to Dr.
Kotora Hatar of the Department of
Geology, College of Education, Tohoku

* Read June 28,-1955; received July 20, 1955.
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University, for his kind supervision, and
to Dr. Kivoshi Asano of the Institute
of Geology and Paleontology, Faculty of
Science, Tohoku University, for his en-
couragement and advice. Thanks are
also due to Mr. Akio Hamapa, teacher
of the Najimi Middle School at Najimi,
Wajima-shi, for his assistance in col-
lecting specimens.

Geological Notes

The stratigraphy of the Tertiary strata
developed in this region was previously
published by the writer (1954), who
recognized the following formations, in
ascending order:

Koénosuyama volcanics:  Andesite,
basalt, dacite and their agglomerates.
and diorite. Part of the dciorite is
younger than the volcanics. Their
stratigraphic sequence is unknown.

— (stratigraphic relation uncertain)—

Tokunari formation: Pumiceous tuff
and brecciated tuff with lenticular layers
of tuffaceous sandstone, tuffaceous mud-
stone and conglomerate. These rocks



120 Koichird MASUDA

are intercalated between the flows of
andesite, basalt and dacite. This forma-
tion - probably interfingers with the

Konosuyama volcanics, though their
contact was not seen.

-~ -(unconformity) e

Higashi-lnnai formation: Mudstone,

siltstone, sandstone and conglomerate
from the upper to the lower, in which
lignite is intercalated. Mollusca and
Foraminifera abundant.

.Awagura formation and Iwakurayama
rhyolite: The former comprises finely
stratified white or light green colored
pumiceous tuff, brecciated tuff and sandy
tuff. The Iwakurayama rhyolite erup-
tion took place during deposition of the
Awagura and is responsible for the large
quantities of tuff.

Najimi formation: Tuffaceous mud-
stone and tuffaceous siltstone, locally
with pumiceous layers and laminated
tuffaceous sandstone layers. Molluscan
shells and sponge spicules occur through-
out the formation. In the northern part
of the area, Radiolaria and Globigerina
are common and Conchocele is the out-
standing megafossil. In the southern
part of the area, Foraminifera are abun-
dant and Globigerina is also found. The
common occurrence of Globigerina sug-
gests a free connection with the open
sea.

R -(unconformity)

Okawa terrace deposits: Sand. gravel
and clay. Fossils not found. )

The fossils dealt with in this article
were collected from the middle or lower
part of the Higashi-Innai formation.
From the fossil locality of Tokunari, the
most important of the Higashi-Innai

formation, the writer has identified 37
species in total among which 13 species
are new to science. Further, several
genera are recorded for the first time
from the Miocene or Cenozoic rocks of
Japan.

The Higashi-Innai formation shows
lateral change in lithological facies and
contains rocks of marine and brackish-
water facies. Although there are many
fossil localities of this formation. only
those from the sandy mudstone con-
taining much carbonaceous matter at
Tokunari, Machino-machi, Fugeshi-gun
(lat. 37°24/36"”N., long. 137°05'20"E.) are
well preserved ; these are described in
this article.

Notes on the Paleontology

The fossil fauna in the vicinity of
Tokunari compared with those from
other localities consists of specimens
with intact valves, which are well pre-
served and little water-worn shells were
found. This fact indicates that the
fauna probably lived in the environment
in which it was buried, at least it can
be inferred that it was not subject to
transportation from a remote place.
Therefore, the said fauna may represent
a biocoenose. It is also worthy to men-
tion that the brackish water genera as
Vicarya, Vicaryella, Cerithidea and
Batillaria do not occur in association
with Operculina, Miogypsina and smaller
foraminifers, although they can be in-
ferred to the same stratigraphic horizon.
These facts suggest that during deposi-
tion of the formation, hoth pure marine
and brackish water environments existed
at the same time but at different places,
and that the latter environment may
have been one of an embayment.

From the faunal elements of the
Higashi-Innai formation it is evident
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that deposition proceeded under the
influence of warm and shallow water
conditions. It is also inferred from the
stratigraphic relationship of the mega-
fossils to the smaller foraminifers previ-
ously reported by K. Asano (1953), that
during the initial stage the Higashi-Innai
formation was under the influence of
shallow waters, but by progressive de-
velopment, the seas gradually became
deeper towards the upper part of the
formation.

The occurrence of Vicarya, Vicaryella
and other fossils given in the list indi-
cate that the age of the fauna of the
Higashi-Innai formation is Early Mio-
cene, more precisely lower Middle Mio-
cene in age.

The distribution of the respective
fossils given in the list show that the
Higashi-Innai formation can be consider-
ed to be a correlative of the fauna of
the Meisen formation of Korea, the
Fujina of Shimane Prefecture, the Yatsuo
of Toyama, the Nishikurosawa of Akita,
the Shobara of Hiroshima, the Tsuyama
of Okayama, and the Tsukiyoshi forma-
tion of Gifu Prefectures. IFrom such a
correlation it is evident that the warm
seas of that age were rather extensive
in distribution.

Deseription of New Species
Family Veneridae
Genus Calliste Poui, 1791

Callista chinensis lakagii MAsuDA,
n. subsp.

Pl 19, fig. 7.

Shell small in size, rather thin, moder-
ately inflated, transversely elongated;
surface ornamented with fine, numerous
concentric growth lines; beak moderate-
ly swollen, bluntly pointed and situated
at about posterior one-third of shell
length. Antero-dorsal margin gently

sloping into rounded anterior side; pos-
tero-dorsal margin longer than anterior,
gently sloping into rounded posterior
side; ventral margin broadly rounded.
Dimensions (in mm.):-Height 13.0, length
21.5 (holotype), height 120, length 193
(paratype).
Occurvence —Few.
Depository . — DGS¥*,
(Holotype).
Remarks—The specimens are charac-
terized by their little inflated shell,
rounded anterior end and narrow pos-
terior end, and the position of the beak.
Callista chinensis (Horten) (Hirask,
1951, pl. 34, fig. 7), a common Recent
shell of Japan, is distinguishable from
the present species by the less inflated
beak. broader anterior side, longer pos-
tero-dorsal margin, higher shell and
more compressed aspect.
This species is named in honor of Mr.
Magokichi TAkact who helped the
writer in the field.

Reg. No. 2501

Genus Clementia Gray, 1847
Clementia japonica MAasupa, n. sp.
Pl 19, fig. 8.

Shell moderate in size, thin, trans-
versely elongated, inequilateral ; postero-
dorsal margin nearly straight, posterior
end sharply rounded; antero-dorsal
margin shorter than the posterior,
forming concave arc with beak, its end
regularly rounded; ventral margin
broadly rounded. Beak moderately in-
flated, directed forwards, small, not
touching. Surface sculptured with
coarse concentric waves and fine
concentric threads, both irregularly
spaced ; waves tend to become obsolete

* DGS=abbreviation for Department of Geo-
logy, College of Education, Tohoku Univer-
sity, Sendai, Japan. This abbreviation will
be used throughout in this paper.
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near the margin. Escutcheon obscure.
Characteristics of hinge unknown. Di-
mensions (in mm.) :-Height 34, length
44, depth 13, apical angle 120°Cholotype).
‘Occurrence :—Rare.
Depository : — DGS, Reg. No. 1382
(Holotype).

Remarks :—This species is character-

ized by its transversely elongated shell,
irregularly spaced concentric undulations
and fine concentric threads, and large
apical angle.
. Clementia (Egesta) -martini (CLARK)
(WoobrinG, 1926, p. 40, pl. 15, fig. 3
from the Miocene San Pablo formation.
Catra Coasta County, California, resem-
bles this species in having a transversely
elongated shell, rvather large apical
angle, and in the sculpture of the ex-
ternal surface, but it is distinguishable
from the present one by the proportion
of length and height, details of the
posterior margin, and by the shallowly
concaved anterior margin. Clementia
nakamurai Orvga (OTuka, 1938, p. 14,
pl. 1, figs. 7, 11), a Miocene species of
Japan differs from the present one in
the nearly quadrate shell outline.

Family Tellinidae
Genus Tellina Linxagus, 1758
Tellina hamadai Masupa, n. sp.

Pl 19, figs. 10, 11.

Shell small in size, thin, compressed,
transversely elongated; surface finely
and concentrically sculptured: beaks
small, approximate, pointed, and situated
near middle of shell length. Antero-
dorsal margin rather sharply sloping
into ‘narrowly rounded anterior side;
postero-dorsal margin a little longer
than anterior, nearly straight above and
merging into rounded posterior side:
ventral margin very broadly rounded or
nearly straight; anterior and posterior

ends rounded, the latter more breadly
than the former which is more abrupt.
Iiscutcheon narrow and short, slightly
depressed. Surface sculpture consists of
numerous, regular, close-set and fine
concentric lines, and with faint fold
from beak to anterior end. Interior
characters inaccesible. Dimensions (in
mm.) :~-Height 8.6, length 14.4, thickness
3.3 (holotype), height 55, length 95
(paratype).

Occuirence Z—COIHH]OI].

Depository :— DGS, Reg. No.- 1657

(Holotype).

Remarks —This species is character-
ized by its small. transversely elongated
and compressed shell with fine, numer-
rous concentric lines on the surface and
faint fold which extends from Leak to
anterior end. Among the paratype speci-
mens there is one having the anterior
end bent to the right.

This species more or less resembles
Tellina iridella MarteNs (YOKOYAMA,
1924, p. 41, pl. 5, fig. 23) which is a
Pleistocene and Recent species of Japan,
but that species has a beak situated more
posteriorly than the present species.

This species is named in honor of Mr.
Akio Hamava who helped the writer in
the field.

Tellina notoensis Masupa, n. sp.
Pl 19, fig. 12.

Shell small, thin, compressed, trans-
versely eclongated, nearly equilateral;
surface was probably finely and comn-
centrically ornamented (original shell
material not preserved): beaks small
pointed, and situated nearly at middie
part of shell length. Antero-dorsal
margin nearly straight. gently sloping
anteriorly into well rounded anterior
side; postero-dorsal margin nearly
straight ; -anterior and posterior ends
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regularly rounded : ventral margin very
broadly rounded, or nearly straight.
Escutcheon very narrow, depressed.
Surface with weak fold extending from
beak to anterior end. Pallial sinus very
deep. Interior characters inaccesible.
Dimensions (in mm.) :~Height 12.5, length
23.0 (holotype).
Occurrence -—Rare.
Depository . — DGS,
(Holotype).
Remarks—A single specimen lacking
the original shell matter is in the col-
lection. This species is distinguishable
from Zellina hamudai described in this
article by the larger size of the shell
and nearly equilateral outline.

Reg. No. 2502

Family Skeneidae
Genus Teinostoma A. Apans, 1853
Tenostoma yabei MAsuna, n. sp.

Pl. 19, figs. 16-18.

Shell very small in size. lenticular in
form ; surface rather smooth, somewhat
glassy, ornamented with microscopic
network due to the crossing of spiral
and longitudinal threads, making inter-
spaces appear as elongated pits. Whorls
about 4, nearly flat, rapidly enlarging,
separated from each other by rather

List of Fossils (tillustrated)

distinct, impressed sutures. Body whorl
ventricose, with regularly rounded peri-
phery; base a little concave; imper-
forate. Aperture nearly circular; outer
lip thin, simple; inner lip stout, with
widely spread, smooth callosity. Di-
mension (in mm.) :-Height 1.8, maximum
diameter 3.6 (holotype), height 1.9, dia-
meter 4.1, height 1.5, diameter 2.8, height
1.7, diameter 3.4 (paratypes).

Occurrence :~——Abundant.

Depository : — DGS, Reg. No. 1537

(Holotype).

Remarks :—This is a rare genus in the
Cenozoic formations of Japan, and the
present record may be the first,

Tetnostoma smikron GARDNER (GARD-
NER, 1948, p. 187, pl. 25, figs. 18-20) from
the Pliocene Waccamaw formation,
Neills Eddy Landing, Cape Fear River,
Columbus County, North Carolina, re-
sembles this new species, but it differs
from the present one by the callosity

which is slightly sunken below the
surrounding surface and the feeble
sculpture.

This species is named in honor of Dr.
Hisakatsu Yanmg, Emeritus Professor of
the Tohoku University, who founded the
Institute of Geology and Paleontology.
Faculty of Science, Tohoku University,
Sendai, Japan. :

Localities 11213 ‘ 4 ‘ 5| 617!l8
Genus and Species — N A o —
Acila sp. F R 1
Ennucula sp. R i
Nuculana sp. R \ ! ]
Barbatia cf. wetsukiensis HATAL and NISIYAMA* ¥
| Anadara (Anadara) kakehataensis HATAL and NIstvAMA* |
Anadara (Anadara) kurosedaniensis HATAl and NISIYAMA l } ! '
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List of Fossils (* illustrated)

—_— Localities | ,

Genus and Species —_— .

Glycymeris cf. rhynchonelloides NOMURA and HATAI |

Brachidonites sp.

Lithophaga sp.

Chlamys nisalaiensis OTUKA

Patinopecten kimurai (YOKOYAMA)

Patinopecten sp.

Anadara cf. makiyamai HATA1 and NISIYAMA ‘ C

Placopecten sp.

Monia radiata (DESHAYFES)

Ostrea cf. gigas THUNBERG

Ostrea gravitesta YOKOYAMA

Ostrea sp. £

Felaniella sp.

Taras sp. !

Joannisiella meisensis MAKIYAMA¥*

Lucinisca k-hataii (OTUKA)*

Lucinisca sp.

Clinocardium sp.

Fulvia sp.

Cyclina japonica KAMADA

Pitar sp.

Callista chinensis takagii MASUDA, n. subsp.*

Dosinia cf. nagaii OTUKA

Protothaca lateiwai MAKIYAMA

Katelysia sp.

i

Clementia japonica MASUDA, n. sp.*

Papyridea sp. ‘ R
F

Dosinia sp. F

-

|
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List of Fossils (* illustrated)
.\* N LR Localities 1 : 2 ‘ 3 | 4 ‘ 5(6l7! 8
___Genus and_Species Sl NS SO N NN N SN RO N
Clementia nakamurai OTUKA -l | ? F
Clementia sp. FV‘_’_[— lm I‘— T ‘_7-
Paphia cf. hirabayasii GTUKA T‘|7l— T _—,—;
Cardilia cf. yudaensis CTUKA - ;l_ o ?’ N
SoIelelli:mvminer —( YOKOYAMA)* T 7R i rﬁlv
Tellina hamadai f:\sunA, n. sp.* 7;—‘| ;7‘3 :l:
Tellina notoensis MASUDA, n. sp.* — 7‘ k\ Ry . ]
7;[”"(1 sp. o N —-\v ?_ o ——'7
Macoma sp. _*;mh— ] Ml F—
Solen cf. gouldi CONRAD* ) T U R k|
71’—/1(1::{13 cf. i:zm:wensis (Yokovyama)* o I a 7 .
Thracia sp.ai - N ‘—? L
Cryptomya busoensis YOKOYAMA T - ? T
Dentaliimn cf. weinkaufii DUNKER B ? - I
Dentalium sp. - 7:2 T o :
Margarites sp. o F [ o
Trochus sp. o —‘|_R~ e L »:
Calliostoma (Fautor) namuchakuensis HATAI and KOTAKA* F o C | o
Calliostoma (Calotropis) simane NoMURAnand H;\TAI o ? o _iﬁ T
Teinostoma yabei MASUDA, n. sp.* - o ‘A_l_ o
Turritella sp. 'F ?—1‘_!~ 7;7
Vicarya callosa japonica YABE and HATAT* [— 1 A‘i?i‘ R
Vicaryella notoensis MASUDA, n sp* [ —i— T T
Vicaryella sp. - o _ *7} R o |
Cerithidea kanpokuensis (MAKIYAMA)* o ‘C 7 7*-R~|v*——
Cerithidea tokunariensis MASUDA, n. sp.* T —‘\ o T! } -
Cerithidea sp‘_ B F_ ”; T B
_ Batillaria cf. yamanarii MAKIYAMA ¥‘7 47; ) E T
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Koichird MASUDA
List of Fossils (* illustrated)
Tt Localities 112 : 3lalsleln :
. Genus and Species Sl S N N N NN B
Proclava sp. F
Amathina sp. T T R o
Polinices (Euspira) meisensis MAKIYAMA¥ - —ﬁl‘—ﬁ 7? ]
Polinices (Euspira) otukai MASUDA, n. s}).‘ O T —? Sl
Polinices sp. 7 - - _WT L
Shichiheia yoko;;mai (NOMURA aﬁd HATAIL) _1—7 o .
Busasp. L R
Chicoreus asanoi MASUDA, n. sp.* o A
) _Chicoreus noloensis MASUDA, n. sp.* R ? o o
-Cmeiwai _ITAm‘AKA B F i
Neptunea sp. ‘ o ] | Ri o B
7"1105 sp. o N ; S
Nassarius notoensis MASUDA, n. sp.* o o A T
Mitra sp. - B R_ O
Turbonilla sp. o R e
Pyramidella hataii MASUDA, n. sp.* o o T
Acleocina Izamn::i MASUD;\:-: sp“ L b
» Cgtotbyris grayi (DAVIDSON) o o T T

Higashi-Innai formation (fine

Konishiyama, Najimi, Wajima-shi. Higashi-Innai formation (very fine sandstone).

Higashi-Innai formation -(medium sand-
Higashi-Innai formation (sandy mudstone

Higashi-Innai formation (very fine sand-

Ishii, Yanaida-mura, Fugeshi-gun. Higashi-Innai formation (tuffaceous very fine sand-

Higashi-Innai formation (tuffaceous fine sand-

Loc. 1: Nishi-Innai, Najimi, Wajima-shi, Ishikawa Prefecture.
sandstone),
Loc. 2: Higashi-Innai, Najimi,Wajima-shi. Higashi-Innai formation (fine sandstone).
Loc. 3:
Loc. 4: Tannoji, Onishiyama, Najimi, Wajima-shi.
stone).
Loc. 5: Tokunari, Machino-machi, Fugeshi-gun.
containing much carbonaceous matter).
Loc. 6: Hizumewaki, Yanaida-mura, Fugeshi-gun,
stone).
Loc. 7:
stone).
Loc. 8: Wasumi, Yanaida-mura, Fugeshi-gun.
stone).
Abbreviation :

A-abundant, more than 10 specimens; C-common, more than 5 specimens;

F-few, more than 2 specimens; R-rare, only one specimen,




K. Masupa : Miocene Mollusca Prate 19
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Explanation of Plate 19

Fig. 1. Barbatia cf. wetsukiensis HATA1 and NIsIYAMA, DGS, Reg. No. 1387, Right valve, x1.
Loc. Tokunari, Machino-machi, Fugeshi-gun, Ishikawa Prefecture.

Figs. 2a-b. Anadara (Anadara) kakehataensis HATA1 and NislyAMA, DGS, Reg. No. 1383. a,
Right valve, x1. b, Posterior view of beaks and area of 2a, x1. Loc. Same as above.

Fig. 3. Anadara (Anadara) kurosedaniensis HATA1l and NislyAMA, DGS, Reg. No, 1386. Left
valve, x1. loc. Same as ahove.

Fig. 4. Joannisiella meisensis MAKIYAMA, DGS, Reg. No. 1193. Left valve, x1. Loc. Same as
above.

Figs. 5, 6. Lucinisca k-hataii (OTUKA), DGS, Reg. No. 1116. 5, Left valve, x1. 6, Right valve,
x1. Loc. Same as above.

Fig. 7. Callista chinensis takagii MASUDA, n. subsp, Holotype, DGS, Reg. No. 2501. Right valve,
x1. Loc. Same as above.

Fig. 8. Clementia japonica MAsuDA, n. sp. Holotype, DGS, Reg. No, 1382, Right valve, x1.
Loc. Same as above.

Fig. 9. Soletellina minoensis (YOKOYAMA), DGS, Reg. No. 1114, Internal mould of rigut valve,
x 1. Loc. Same as ahove,

Fig. 10. Tellina hamadai MASUDA, n. sp. Holotype, DGS, Reg, No. 1657. Right valve, x1. Loc.
Same as above.

Fig. 11. Tellina hamadai MASUDA, n. sp. Paratype, DGS, Reg. No. 1657. Right valve, x1. Loc.
Same as above.

Fig. 12. Tellina notoensis MAsSUDA, n. sp. Holotype, DGS, Reg. No. 2502. Internal mould of right
valve, x1. Loc. Same as above.

Fig. 13. Solen cf. gonldi CoNrRAD, DGS, Reg. No. 2499. x1. Loc. Same-as above.

Figs. 14a-b. Phaxas cf. izumoensis (YOKOYAMA), DGS, Reg. No. 1112. a, Umbonal view, x1. b,
Left valve, x1. Loc. Same as above.

Figs. 15a-b. Calliostona namuchakuensis HATAl and KOTAKA, DGS, Reg. No. 1110. a, Apertural
view, x3. b, Dorsal view, x3. loc. Same as above.

Figs. 16a-c. Teinostoma yabei MASUDA, n. sp. Holotype, DGS, Reg. No. 1537. a, Apical view, x8.
b, Umbilical view, x8. ¢, Apertural view, x8. Loc. Same as above.

Figs. 17a-c, 18a—c. Teinostoma yabei MAsUDA, n.sp. Paratypes, DGS, Reg. No. 1537. a, Apical
view, x8 b, Umbilical view, x8. ¢, Apertural view, x8 ILoc. Same as above.
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CONSTITUTION
of the
PALAEONTOLOGICAL SOCIETY OF JAPAN

ARTICLE 1. Name
The Society shall be known as the Palaeontological Society of Japan. The Society is a section
of the Geological Society of Japan.
ARTICLE 2. Object
The object of the Society shall be to promote the study of palaeontology and related sciences.
ARTICLE 3. Achievement
The Society in order to execute Article 2 shall (a) issue the Society journal and other publi-
cations, ( b) hold or sponsor scientific lectures and meetings, and (c) sponsor collecting or
field trips, and lectures.
ARTICLE 4. Membership
The Society shall be composed of persons who are active of interested in palaeontology or
related sciences, and shall be known as regular members, honorary members, and patrons.
ARTICLE 5. The members of the Society shall be obliged to pay annual dues to the Society, for
which they shall enjoy the privilege of receiving the Society’s journal and of submitting
papers which have been read and discussed at the meetings for publication in the Society’s
journal.
ARTICLE 6. Administration
The Society shall have the following organizations for its administration.

(a) General meeting. The general meeting shall be composed of the Society members. More
than one tenth of regular members shall be present to hold general meetings. Administra-
tive affairs shall be decided during the general meeting.

(b) President. The president shall be elected from among the regular members. The president
shall represent the Society and supervise its business matters.

(c) Council. The council shall be composed of councillors who are elected from among the
regular members. The council shall discuss administrative affairs.

(d) Business council. The business councillors shall be elected from among the council mem-
bers, and shall administer business affairs.

(e) Officers shall be elected by vote of returned mail ballots, as a general rule.

ARTICLE 7. Amendments to the constitution shall be by decision of the general meeting.

By-Laws and Administration

ARTICLE 8. The Society's journal shall be issued quarterly.

ARTICLE 9. Regular members shall be persons Wbo have knowledge, experience, or interest in
palaeontology or related sciences.

ARTICLE 10. Patrons shall be selected individuals or organizations who give special support to the
objectives of the Society.

ARTICILE 11. Honorary members shall be persons of distinguished achievement in palaeontology.
The council shall nominate honorary members for decision by the general meeting.

ARTICLE 12, Applicants for membership to the Society shall submit their full name, mailing ad-
dress, date of birth, occupation, and name of school from which they graduated.

Dues

ARTICLE 13. Rates for annual dues of the Society shall be decided during the general meeting.
Annual dues for regular members are Yen 600.00 (domestic members) and U.S. $3.00 (foreign
members). Patrons are individuals or organizations donating more than Yen 1500000 an-
nually. Honorary members are free from obligations.

ARTICLE 14. The Society income shall be from membership dues and bestowals.

ARTICLE 15. The Society shall have one chairman, fifteen councillors, and several business council-
lors, whose term of office shall be two years. They may be re-elected.

Addendum
ARTICLE 1. There shall be four business councillors for the present.





