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Abstract

The molluscan fauna of the Miocene Tsuzuki group in Okuyamada, Kyoto Prefecture,
Japan, is analysed and the relations to the faunas of the other groups are mentioned.  Tapes
(Amygdala) miyamureasis n, sp. is described.

Introduction

The Tertiary rocks exposed in a not very wide area of Okuyamada near
Kyoto has been designated as the Tswzuki group as a whole. The area was
known as a good fossil-hunting ground and was worked cut by several authors.®,,,
Recently, the Tsuzuki group is noted by the researchers as an element of the
First Paleo-Setouchi supergroup” (Ixeeg, 1951). The stratigraphy was investigated
by the Okuyamada research group and the result was reported.”

The present writer is working on the molluscan fauna of the First Paleo-
Setouchi supergroup and he has already repocted on the fauna of the Mizunami
group in the Iwamura basin. The analysis of the molluscan fauna of the Tsuzuki
group related to the others of the same supergroup are mentioned in this paper.

He is indebted to Prof. J. Makivama for his valuable suggestions during
the course of this work and English revision.

Paticular acknowledgments are made to the members of the Okuyamada
research group, whose invariable encouragement and assistance in sampling made
this work possible. Thanks are also due to Dr. T. Kuroba and Dr. T. Haer
for their informations about the malacology.

Outlines of the geology

The general stratigraphy and lithology, in decending order, are as follows ;

5. Tawara tuffaceous Siltstone
A majority of massive, yellowish an:d greenish gray, tuffaceous siltstones in alternation
with arkose granule conglomerates.
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4. Shiodani Sandstone
Magsive, medium to fine-grained sandstones intercalating pebbly conglomerates and fossil
beds.

3. Kaya Mudstone
Mainly massive, tuffaceous, hard, dark gray siltstones intercalating coarse, massive
sandstones with fossil beds.

2, Miyamura Sandstone
Massive, medium to fine-grained sandstones intercalating fossil beds.,

1. Kawakami Basal conglomerate
Alternations of massive, light and yellowish gray siltstones and pebbly conglomerates.

These strata crop out as a east-west strip about 5km. in length. The
geologic structure is synclinal accompanied with a fault of east-west trend, The
strata divided into south and north wings by the fault. Three columnar sections
are shown in Fig. 1.

The complete faunal list

The following is the complete faunal list of species from the different horizons
and assemblages.

Pelecypoda v snesssess s 46
Scaphopoda........ .
GastroPoda civeciiiieniiiiciniiiiiii e et senens .22
Total nUMDBET tevreriveriinneriieiuiriininnineiiain. 69
Number of the determined species and subspecies .. .47
Number of New SPECIES «uvevvtitiivrisinnintrieiiecnieeriarrerersssessressassnsaranss b

Abbreviations

x 1 Occurrence of that species
% : Remarkable oceurrence of that species
Ms: Miyamura Sandstone
Km: Kaya Mudstone
1: Lucinoma-Acila assemblage (General type)
2: Lucinoma-Acila assemblage occurring in nodules
3: Felaniella-Dosinia assemblage
Ss: Shiodani Sandstone

Ms Km Ss
1 2 3

1. Acila (Acila) submirabilis MARIYAMA.covvervirivininninns X % ® X X
2. Saccella confusa (HANLEY).covviiiiiiviiiiiiviiiiiiiniiiens X % ® x —
3. Barbatia (Sevignyarca) kubara Itotcawa. x —_— —_ — x
4. Anadara (Scapharca) cfr. abdita MARIYAMA.vveiureere,  — — — — ®
5. Glycymeris cisshuensis MAKIYAMA oovriviiniviininiiiiniine — — — — *®
6. G. ofr. derelicta (YOROYAMA) oviivrivnvrisinannans Ceeereen —_— — — — x
7. G. SPereereeinans DO PN e . — — — — X
8. Crenella fornicald YOROYAMA vt vrrivniirieeecrinvinninninny = % X — X



10.
11

12

13.
14.
15.
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T: Turritella,

-

G : Glycymeris, D

Cu: Cultelus,
Ce: Cerithium,
B: Balanus,

Chlamys egregius ITo16AWA

Columnar sections of the Tsuzuki group
N: Nipponomarcia,
: Dosinia,
Ac: Acila,
“07: “ Ostrea ™,
O : Osirea

Ch. fwamurensis TTOIGAWA.ccvveerrrernerse ereeeissenaeanins
Anomia lischkei DAUTZENBERG et FISCHER......coviienn
Ostrea (Crassostre) SP. «evssveessessssrererssrnssnresisissione

“Ostrea™ sp. vuuee
Mitylus sp. «..o.
Venericardia siogamensis NOMURAs«cevevecermsserinscrisns

rereresarcaaraesasartanertatTesrrs ressatnr sy

asesrerssastanrranarese

P :3Protorotella,
T« Felaniella,
Ch: Chigmys,

Cr: Crepidula,

Ms

Urajito-toge
(southerrgwmg)

P-A
§ AT

.. Cu Ae

A: Anadara
Sa: Saccella

Km
1 2
b3 x
X X

L: Lucinoma
Ta: Tapes

L -Sech-Ac

® X w
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48.
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V. 8p. 0defureeansninnensienire et i

Trapezivm modiolasforme OvaMaA et Saka..

Felaniella usta (GOULD) evvvrvrerrrmmiieirecinisiieesreenens
Luzinoma acutilineata (CONRAD)

Pjlluzina yokoyamai (OTuxas)
Laevicardium cfr. siobarens: (YOKOYAMA) ..
“ Cardium” ogurai OTUEA

Callista chinensis (ITOLTEN) ....coeeo.. eererieenerieeieaas

Dosinia nomurai OTUKA .

D. nagaii NOMURA «reerreereremisieiiiniinniniinn
D. anguloides NOMURA «eveerersivimnirioninnenuinniinnn,
Cyclina japonica KaMaDa

MErcenari@ SPaeersesserssoniriereriismiinsannerssnseriinesine
Leukoma sp. Indetoeee o eriimnceionnnmiesnn

Nipponomarcia nakamurai IKERE
Tapes {(Amygdala) miyamureasis n. sp..

T. (Siratoria) siratoriensis OTUKA......cccovvirineriuiincnns
MACHTA SP. weveverinsevrsernneetsaesiareniane e saanes
Luiraria sp. iNdeL. «oviciorerrieimsi.

Donax (Chio) sp. indet.

Sanguinolaria minoensis {YOROYAMA) vevcrrrieriiennninns

Macoma tokyoensis MAKIYAMA
M. incongrua (MARTENS) ..

M. optivg (YOROYAMA) «erereurresirinernerrinsmmcsiinnissann
Cultelus izumoensis YOROYAMA ...

SOlET SP. vevrivrrirnertiiiierinriri e ser s s ra e tae

Anisocorbula venusta elongata Irorcawa.

Zirphaea subconstricta kotorai GTUKA «.oovvvvirivnianinns
TEred0 SPevesereuoseuniuserrerenserierimnireraesricarisarsriossnns

TATACLE SP. veevrsrrneerrarsasrsnsarrensnnnennns

Periploma sp. ...

STLALIUTIL S cevevniesiiiiiiiere e iesiesssise e s asaas
Protorotel’a yuantaniensis MAKIVAMA .vievevrnenenniennnn

Leptothyra ena ITOTGAWA weveerrnnirinneeeiernnniiiiiinnn

Lunella Eurodai TTOTGAWA ciieiseriasersrerenrusivsesssnnsns

Turritella s-hataii NOMURA ......

Batillaria yamanarii MAKIYAMA ...

Cerithium ancisum (YOKOYAMA)
C. cfr. otukai NOMURA cevveviiviiniieiirneerriniirnessene

Culyptraea tubura OTURA

Crepidula jimboana YOXOYAMA
Euspira meisensis MAKIYAMA

CRiCOTEUS SP. +eevnerersanrenersrssssemnnsensiarssnssssorvnensses

Siphonalia makiyamai Iroicawa...

S. minuta Itorcawa -

.
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S. sp. indetiviriiiannns

Nassarius kometubis OTUKA covverreriesirreniensiesinssinnes

N. cfr. simizui OTUKA +orvererernins
Fulgoraria sp. ceoevisverrsrerinsnenennns

Cymatosyring sp. indel..c.cevsseeiviriisicenninnn

Syrnola sp. eeveeriereriens
Turbonilla sp. .....

tesararenes

aeenes

esussaraeeansereret et teatnetratasrtenasntsbon

Eocylichna sp.....corvimiiiivisinsccsininnineeines

E. affabilis (YOKOYAMA).cuovsersrernnsrennnerssenennns

Echinarachnius minoensis MORISHITA..cvesersessresess

Balanus sp. 1. cocceeeiiineiiiinrnenienienns

COTAL vrviviiiiircrerrieninsressnirreniessessirrisessnsresnsansens

Decapoda ..
Bryozoa ............
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Faunal analysis of molluscan assemblage

Each member of the strata has remarkable
their mutual relations are shown in Fig. 2,

assemblages respectively

South Wing . £ North Wing .
. Tawara:
. _ Siltstone _
Shiodani
6 6 Saendstone
! e ]
T BZZZ7 \TTTZ7 777 TLTT7777722| cage
4 Mudstone
" ~ZZ 5Tz 4 ——
e e =T SR D
1
4 2. Hiyamura
T ST 1 ’ / Sendstons
i '
MIC I 1 1
Kawakami
. / Basal c¢gl .

Fig. 2. Diagram to show the relations of the assemblages of the Tsuzuki Group
1. Nipponomarcia proper subassemblage, 2. “ Ostrea -Cerithium subassemblage,

3. Ostrea-Balanus subassemblage,
5. Felaniella-Dosinia assemblage,

1. Kawakami Basal conglomerate

4. Lucinoma-Acila assemblage,
6. Protorotella-Anadara assemblage

There are no marine mollusks in this member, except the uppermost
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which gradually changes into the upper Miyamura Sandstone.  Therefore, the
fossils are considered with the assemblage of the Miyamura Sandstone. The
absence of marine form and the features of the lithofacies indicate that a fresh
water environment was prevailed at the time when this member was deposited.
It was prior to the:transgression.

2. Miyamura Sandstone

Nipponomarcia assemblage is the representative of this member. A large
quantity of Nipponomarcia nakamurai IKEBE occurs crowded in the thin beds.
Frequently the beds are only made of the shells of this species. This assem-
blage may be subdivided into the following three subassemblages.

a) Nipponomarcia proper subassemblage
chief elements: Nipponomarcia nakemurai IxgeE, Dosinia nomurai OTUKA,
Turritella s-hatait NoOMURA ete.

This subassemblage is in the lower portion of the member and more
conspicuous towards the west. In the eastern part, however, it is difficult
to distinguish it from the following < Ostrea -Cerithium subassemblage.  The
representative species indicate a neritic and sandy environment.

by ¢ Ostrea -Cerithium subassemblage
chief elements : Nipponomarcia nakamurai Ixees, Dosinic nomurai OTUKA,
Tapes (Amygdala) miyamurensis n. sp., Turritella s-hataii NoMmura,
Cerithium ancisum (Yoxovama), Cerithium cfr. otukai Nomura, ¢Ostrea”
sp., Euspira meisensis MARIYAMA etc.

The lower part of this member contains this subassemblage in general. This

is a mixture of neritic, brackish, and adhering forms.

¢) Ostrea (Crassostrea)-Balanus subassemblage
chief elements: Ostrea (Crassostrea) sp., Balanus sp. 1.
It is found in the south wing.

These subassemblages oceur crowded in layers, bands and patches indicating
their allochthonous origin.  Only Nipponomarcia naekamurai IKEBE seems to be
autochthonous, for it is abundant and related to the proper lithofacies. Another
species as Cerithium and *¢ Ostrea > eic. may have been derived from an adjacent
biotope.  Consequently, it is possible to assume that the Miyamura Sandstone
was deposited under an environment between neritic and brackish waters. Some
warm sea inhabitanis such as Nipponomarcia, Cerithium, Batillaric and Cyclina
are present, but there is no typical Kurosio (warm current) type specics.
Nipponomarcia assemblage is representing a type of the fauna belong to the
Japonic province proper.

3. Kaya Mudstone

The fauna of this member is represented by the Lucinoma-dcila and

Felaniella-Dosinia assemblage.
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a) Lucinoma-Acila assemblage

chief elements : Acila submirabilis MAxiYAMA, Saccella confusa (HANLEY),
Chlanys egregius ItoicawA, Venericardia siogamensis Nomura, Lucinoma
acutilineata (CONRAD), Cultelus izumoensis Yoxkoyama, Crepidula jimboana
Yokovama ete.

This assemblage is general to this member and has two different modes of
occurrences  The first mode is the sporadically scattered occurrence and the
other is nodulous. In the former case, both the right and left valves of these
shells are attached, showing the autochthonous origin in the muddy inland sea
bottom. In the latter case, there are other clements such as Dosinia nomurai
Oruxka, “ Cardium” ogurai Otuxa and Euspira meisensis Maxivama etc. These
were evidently reworked from nearby biotopes and mixed with the forms in situ
mentioned above,

b) Felaniella-Dosinia assemblage
chief elements : Felaniella usta (GouLp), Dosinia nomurai Otura, Turritella
s-hataii NomuraA, Euspira meisensis MAKIYAMA elc.

This assemblage is found in the medium to coarse-grained sandstones inter-
calated in the upper part of this member. The subjects of this assemblage are
Felaniella, Dosinia and Turritelle etc. that are representing a neritic environment.
The other elements, derived from the proper biotopes, such as Acile submirabilis
MaxrivaMma, Lucinoma acutilineats (CoNraD) and Venericardia siogamensis NOMURA
are also included.

These two assemblages are independent to each other.  They are consist
of the Japonic type species in general.  Acila submirabilis Maxivama and
Lucinoma acutilineata (CoNrAD) have been considered as belong to the cold water
type. However, they are not cold water type but live in a deep water of the
Japonic province. :

Felaniella usta (Gourp) is an exceptional cold sea species, It is difficult
to determine on the basis of the existence of this species whether cold currents
were prevailed or not in the basin.  The problem will be settled in near future.

4. Shiodani Sandstone

Protorotella-Anadara assemblage represents this member.

chief elements: Anadara cfr. abdita Maxivama, Glycymeris cisshuensis

Maxivama, Dosinia nomurai Oruxa, Nipponomarcia nakamurai IKEBE,

Protorotella yuantaniensis MaxIvAMA, Turritella s-hataii Nomura, Crepidula

jimboana Yoxoyama ete.

These species showing an environment of neritic sandy bottom, compose the
shell beds with pebble. It is evident that they have not been under the influence
of strong currents, as shown by that they are properly situated in the matrices
and there is little effect of wearing on the shells.  Protorotella yuantaniensis
MagiyAMA, the most abundant species, are scattered in the sandstones indicating
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a nearly autochthonous origin.. In the silty parts, Dosinia anguloides Nomura,
Crenella fornicata Yoxovama and Anadara cfr. abdita MAxivAMA occur.

The Japonic type species have a majority in the assemblage, but for
Protorotella and Nipponomarcia the warm Japonic forms.

It resembles to the Nipponomarcic assemblage ¢f the Miyamura Sandstone,
but differs from the latter in the following respects.

1) Remarkable occurrence of Protorotella yuantaniensis MAKIYAMA

2) Absence of brackish type species as Cerithium and others

5. Tawara Siltstone

This member has only floral fossils. It is conceivable that the presences
of plant fossils and lignite seams, and the absence of marine fossils, as well as
the light colours of the rocks due 1o the fresh water origin of this member.
It may represent the successive stages during the regressive phase.

6. Summary
The analysed assemblages are in a succession as follows (ascending order) ;

Nipponomarcia assemblage Miyamura Sandstone
(with Cerithium and Ostrea subassemblages)

Lucinoma-Acila assemblage

Felaniella-Dosinia assemblage }Kaya Mudstone

Protorotella-Anadara assemblage Shiodani Sandstone

Floral assemblage Tawara Siltstone

Fossil fauna and environments

The faunal development can be synthesized from the analysed series in
connection with the stratigraphical evidences. Most probably the environment
was under the control of fresh water in the beginning when the sediment started
to deposit in the newly depressed basin. The Kawakami Basal conglomerate is
the product of the first event, The transgression advanced more and more as
the basin was expanded. The Miyamura Sandstone was deposited in a shallow
neritic environment indicated by the Nipponomarcia assemblage. On the other
side, brackish environments were common along the margin of the basin, The
fauna in this age consists of rich variable forms. Next, the deposition of the
Kaya Mudstone took place. This member is represented by the Lucinoma-Acila
assemblage an indicator of a deep and wide inland salt water of muddy bottom.
This assemblage including very common and stable species exhibits the faunal
acme. The upper part of the Kaya Mudstone include the Felaniella-Dosinia
assemblage, an indicator of a neritic sandy environment unlike the muddy botlom
of the Lucinoma-Acila assemblage. Most probably this assemblage is in a close
relation with that of the Shiodani Sandstene and is a foretoken of the coming
regression.  As a malter of fact, the life tracks discovered in a few horizons
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between the Kaya Mudstone and the Shiodani Sandstone tells a beach condition.
In the following Shiodani Sandstone. there is the Protorotella-Anadara assemblage
which is a representative of a neritic sandy cnvironment. The member is the
product during the early regressive stage as it is proved to be so hy the absence
of the brackish form such as Cerithium etc. The Tawara Siltstone was deposited
under a freshwater environment happened there by regression at its final stage.
Apparently the fauna represents a cycle, commencing from the fresh water type,
gradually changing upwards into the brackish and neritic types side by side, and
then turn into the muddy inland sea type, which is successively followed again
by the nerilic type and the final fresh-water type. The cycle is parallel to
the cycle of sedimentation from transgression lo regression corresponding to the
development of the basin.

This fauna is a part of the ancient typical Japonic fauna including neither
evident Kurosio (warm current) nor Oyasio (cold current) elements. The inland
sea was free from the influence of open sea currents, It can be clarified that
the Tsuzuki basin was open to the west, as shown by the distribution of the
assemblage, such as the Ostreq-Balanus subassemblage and the Felaniella-Dosinia
assemblage,

Comparison and age

This fauna is similar to the faunas of the Mizunami and Ayukawa groups.
Compared with the fauna of the Mizunami group in the Iwamura basin mentioned
in a previous paper, there are about forty species common 1o both the faunas,
the most remarkable examples are Nipponomarcia nakemurai Ixzpe, Dosinia nomurat
Oruxa, Turritella s-hataii Nomura and Lucinoma acutilinecto (ConraD) etc.  Also
the faunal development resembles to that of the Mizunami group, but, it exhibits
the complete cycle while the latter is deprived of the final regressive stage. It
is a remarkable fact that both include the Lucinoma-Acila assemblage consisting
of the same contents. This assemblage is found in another groups of the Setouchi
geologic region always indicating a muddy bottom of the inland sea.

The existence of the index fossils, i. e. Nipponomarcia nekamurai IKEBE,
Protorotella yuantaniensis Maxivama and Acila submirabilis MAxIvAMA, shows
that the age of this group is to be the middle Miocence (F,-Fy).

Unsolved problems

Further studies in connection with the following propositions are now carrying
on.

1. Existence of Felaniella usta (Gourp), a cold sea form of mollusca.—
What is the reason of the single occurrence amid the Japonic fauna akin to
temperate fauna?
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2. The great number of simple forms such as Nipponomarcia and Proto-
rotella.—What is meant by the one specizs shell bed and how it was made?

3. Relationships among the faunal developments.-——What sort of mutual
relations influenced the development ?

Conclusions

1. The fauna consists of 69 species of mollusca.

2. The remarkable assemblages of each member represent the process of
the faunal development,

3. The faunal development parallels to that of the basin.

4. The fauna is a Japonic type fauna.

5. This fauna is closely allied to the faunas of the Mizunami and Ayukawa
groups. '

6- The geologic age is the middle Miocene (F,~F,).

Description of the species

Anadara (Scaphareca) cfr. abdita Maxivama (PL II, figs. 4, 5)

1926. Arca (Anadara) abdita Maxivana, Mem. Coll. Szi. Kyoto Imp. Univ., ser. B, vol. 2, no. 3,
p- 152, pl. 12, fig. 11.

Anadare is common in the Shiodani Sandstone member and well preserved.
The specimens are closely related to Maxivama’s 4. abdita, a Miocene species
of Korea but the dichotomous rib character of 4. abdita is indistinct in these
specimens under examination. Anadara ninohensis (OTuxa) 1934 is another
allied species. Oruxka distinguished this species from the 4. abdita MaxivaMa
in having ‘“a broader area of absolete dichotomous ribs on the left anterior and
right medial portions ”.  As stated by Nomura and HaTAL* the ribs of A.
ninohensis Otuxa vary from dichotomous stage to non-dichotomous one. Generally
speaking, the dicholomous feature is not a specific character and it is difficult
to distinguished 4. ninokensis Oruka from A. abdita MaxivaMAa considering
the contemporaneousness. The discussion will be postponed until the sufficient
material is supplied.

Ostrea (Crassostrea) sp.

This species has the large and thick shell.  The large oyster in Japan is
Ostrea gravitesta YoroyAMA 1926, Miocene species, and living O. gigas THUNBERG
1869. In the description of his species, Yokovama stated the difference of the
both as follows; < In general, this shell resembles in shape Ostrea gigas Tauns.,
so frequent in our Tertiary and Quaternary layers. But the thickness of the shell
far exceeds that of the laiter.”

*  Jap. Jour. Geol. & Geogr. vol. 13, p. 68, 1936
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As a matter of fact, the living Ostrea gigas THuNBERG often has a shell of
a great thickness and it is impossible to distinguish the two species in feature
of thickness of shell. Moreover, the shell form of the Genus Ostrea is variable,
so it is difficult to determine the specific name of the fossil species.  The specific
determination is premature at present.

“QOstrea ” sp. (PL I, fig. 6)

This is a thin shell oyster, It falls to the Genus Ostrea in its broad sense,
but it is unable to determine the exact generic name having no complete
example.

Venericardia (Cyclocardia) sp. indet.

1955. Venericardia (Cyclocardia) sp. indet., Itoteawa, Mem. Coll. Sci. Univ. Kyoto, ser. B, vol.
22, p. 139, pl. 5, fig. 15.

Leukoma sp. indet. (PL I, fig. 7)

Shell small, subtrigonal, thick, moderately convex; surface with radial and
concentric sculptures ; radials strong, wider than interspaces ; concenirics strong,
slightly lamellated, crossing the radials, reticulated ; lunule well-marked, sculp-
tured as well as shell surface; inner margin denticulate; pallial sinus shallow.

Only a specimen is at hand. It differs from Leukoma marica (LiNnE) 1758
in its shell form.

Tapes (Amygdala) miyamurensis n. sp. (Pl I, figs. 2, 3)

Shell large, ovate, solid, longer than high, moderately inflated ; postero-dorsal
side gently sloped, descending to truncated posterior end; antero-dorsal margin
short, slightly concave connecting with rounded anterior margin; ventral side
arched ; beak small, prominent, situated at the anterior two-third ; surface with
concentric growth lines and radiating striae; radials fine, numerous, rugated on
the posterior part; concentrics fine, crossing the radials, decussate; lunule narrow,
well marked ; inner side unkown.

Dimensions : Height, 34.3 mm. ; length, 52.4 mm.
Holotype : JC1400001 Paratype : JC1400002 (from 11-1, Kaya)
Occurrence : Kaya (11-1), Miyamura (6-k)

This shell closely allied to Tapes (Amygdala) japonica Desuayes 1854, well
known Recent species, but the former has larger and more eclongate shell with
more posteriorly situated beak.  Tapes (Siratoria) siratoriensis Oruxa 1934 is
another allied species, but it is distinguished from the present species in having
a more elongate shell with weak sculpture.

Lutraria sp. indet. (Pl I, fig. 1) .

Shell large, clongate-ovate, longer than high, inflated; dorsal side nearly
straight, obtusely angled postero-dorsal side; posterior margin angulated, acutely
connecting with arched ventral side; surface with concentric growth lines; inner
side unkown.
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Only two specimens missing the anterior part are under examination, This
shell resembles Lutraria sieboldi Resve 1854, a Recent shell of Japan, but the
former has more inflated and larger shell with more arched ventral side and
angled ventral margin.

Donax (Chion) sp. indet. (PL III, fig. 4)

Shell moderate in size, trigonal, subequilateral ; anterior and posterior side
straight, truncated ; surface with conspicuous radiating ribs and concentric lines ;
radials obsolete on the posterior part, crossing the concenirics, cancellate; inner
margin denticulate.

It is easy to distinguish this species from Donax (Chion) semigranosus DUNKER
1877 by having large and regular trigonal shape. Only one right valve are
obtained. This form is probably representing a new species, it will be described
with a better material in future.

Cerithium cfr. otukai Nomura (Pl 1I, figs. 6, 8)
1934. ¢ Proclava™ aff. ishiiana, Oruka, Bull. Earthq. Res. Inst. Tokyo Imp. Univ., vol. 12, pt.
3, p. 624, pl. 49, figs. 72, 73.
1935.  Cerithium otukai Novura, Saito Ho-on Kai Mus. Res. Bull. no. 6, p. 227, pl. 17, £. 17.
This shell seems to fall the named species, but it differs on a few points
as follows;

1. The shell is small.
2. The spiny beads of the subsutural cord number 18 on the last wherl.

It is clarified in future hased on more complete specimens.

Siphonalia sp. indet. (PL III, fig. 9)

Only a few specimens are at hand.

The shell is fusiform with 11-axial nodes disappearing on the body whorl and
fine numerous spiny threads.  This shell is similar to Siphonalia spadiceoides
Nomura but the present species has a higher turreted shell with more curved
columella.

Cymatosyrinx sp. indet.
1955. Turricula sp. indst., Iroicawa, Mem. Coll. S&i. Univ. Kyoto, ser. B, vol. 22, no. 2, p.
142, pl. 6, f. 24.
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Explanation of Plate I

1. Lutraria sp. indet., Loc. Miyamura, 6-K.
2. Tapes (Amygdala) miyamurensis n. sp. (Holotype), Loc. Kaya, 11-1.
3. Tapes (dmygdala) miyamurensis n. sp. (Paratype), Loc. Kaya, 11-1.
4. Nipponomarcia nakamurai IxEBE, Loc. Kaya, 11-5.
5. Nipponomarcia nakamurai 1xeBE, Loc. Kaya, 11-5.
6. Protorotella yuantaniensis MARIYAMA, X 2, Loc. Miyamura, 76-2.
7. Crepidula jimboana Yorovama, Loe. Miyamura, 6-L.
8. Felaniella usta (Govrp), Loc. Miyamura, 97.
Explanation of Plate II
1. Glycymeris cisshuensis Maxivama, Loc. Miyamura, 76-1.
2. Lucinoma acutilineata (CoNraD), Loc. (A)fuku, 10-1.
3. Dosinia nomurai Oroxa, Loe. Mivamura, 97.
4. Anadara cfr. abdita Maxivama, Loc. Kaya, 63.
5. Anadara cfr. abdita Maxivama, Loc. Miyamura, 76-3.
6. Cerithium cfr. otukai Nomura, x1.5, Loc. Miyamura, 6-K.
7. Cerithium ancisum (Yoxovawa), x 1.5, Loc. Miyamura, 6-K.
8. Cerithium cfr. otukai Nowura, x 1.5, Loc. 6[‘uku, 13-1.
Explanation of Plate III
1. Chlamys egregius Itorcawa (Paratype specimen from the Iwamura Basin)
2. Chlamys egregius Irorcawa (Holotype specimen from the Iwamura Basin)
3. Chlamys iwamurensis Irorcawa, Loc. Miyamura, 97.
4. Donax (Chion) sp. indet., Loc. Ishizume, 98.
5. Nassarius cfr. simizui OrTura, X 1.5, Loc. 6fuku, 13-1.

6. “Ostrea” sp., Loc. 12-1.

Leukoma sp. indet., Loc. Kaya, 63.

Glycymeris cfr. derelicta (Yoroyawa), Loc Kaya, 63.
9. Siphonalia sp. indet., x2, Loec. Miyamura, 6-K.

10.  Euspira meisensis Maxivama, Loc. Ishizume, 98.
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