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INTRODUCTION

Since 1919 a detailed study of the stratigraphical and faunal relations
of the Tertiary rocks of East Totdmi (Sizuoka-ken) on the Tdkaidd, Japan,
was undertaken at the suggestion of Prof. S. Nakamura., The present
paper is a result of that study and is restricted to the fauna and an outline
of the stratigraphy of the lowest part of the type Kakegawa series which
is found between the town of Kakegawa and Mori. The occurrence of
a fauna in the Dainiti sands which is the basal bed of the Kakegawa
series had heen first brought to the attention of Imperial Geological Survey
many years ago by the late Dr. K. Narkajiva and the Pliocene age of it had
been recognized. Recently Prof. Yorovama in his paper entitled * Tertiary
Mollusca from Dainichi ”* described forty-two species of which ten were
quite new to science, and deemed the age of the Dainiti fauna to be the
TLower Pliocene,

My conclusion is that the Dainid sands as well as the overlying Tennd
sands belongs to the Lower Pliocene in age. The fauna of these heds while

not a large one is evidently a typical strand-line facies, and the assemblage

#

Jour. Cell. Sci. Univ. Tokyo, vol. 45, art. 2. 1923,



4 Jird MAKIYAMA :—

as a whole represcuts warm temperate conditions resembling the living
fauna which is found in the shallow waters along the Pacific coast from
Sagami Bay to the Kii Penﬁmda. Besides Mollusca, there were found a
few species of Foraminifera, Crustacea, Madreporaria, Bryozoa and Brachio-
poda. , These fossils and the fauna of the Upper Kakegawa will be
j:)ublished in other papers. The study of the tectonic geology and the
complete stratigraphy of the Tertiary deposits in this district requires much
time in the futm:e for complete study.

Particular acknowledgment is gratefully made to Prof. S. NAKAMURA
of our Institute, whose valuable advice made this work possible. I also
wish to acknowledge my indebtedness to Mr, T. Kuropa for information
concerning modern malacology and for the use of his own collection of
living faunas. Mr. I. Omura, Mr. Y. Crrrant and Mr. W. Yacura likewise
very kindly furnished me with valuable information. Thanks are due to
Mr. N. Tagawuast of the Institute for his assistance given in the preparation
of the report.

Very recently, after T finished- this description, Prof. Yoxovama
described a hundred and twenty-two species of Mollusca in his papear entitled
“Tertiary Mollusca from Southern T6tOmi”* not only including a part of
the Lower Kakegawa, but also those of the underlying formations and of
the Upper Kakegawa. Consequently, some of my new species are displaced
by his names. As for the names of genera and species, I have attempted
to follow the International Code of Zoological Nomenclature as rigidly as
I could. Therefore, all pre-Linnean names have been rejected and those
of BorTEN have bsen availed of, Simply for this reason, I have changed
many long-established names used by Prof. Yokovama. It was chviously
impossible to make perfect identifications with the carly ambiguous descrip-
tions and figures of species, but fortunately the whole of the foreign and
a large number of Japanese shell collections made by FIraSE, now preserved
in the Geological Institute of Kybto Imperial University and Mr. Kurobpa’s
collection include many valuable specimens named by experienced malacolo-

gists of Kurope and America.

*  Jour. Fac. Sci. Univ. Tokyo, sec. 2, vol, I, pt. 9. 1920.



Molluscan Fauna of the Lower Part of the Kakegawa Series, clc. 5

STRATIGRAPHIC POSITION AND GENERAL
CHARACTER OF
THE KAKEGAWA SERIES IN TOTOMI

In east TOtOmi, the Mesozoic and Cainozoic formations commencing
from the bottom are Mikura (Cretaccous or Palacogene), Ooigawa (Iower
Miocene or older), Sagara (Upper Miocene), IHorinouti (Transition),
Kakegawa (Lower Pliocene), Soga (Upper Pliocenc), Ogasa Conglomerate
(Upper Pliocene), and the gravelly deposits of the Pleistocene age.

The IKakegawa formation as discussed in this paper occurs between
Hutamata and Minamiyama, The type locality is the district between Mori
and Kakegawa, where the formation is about 640m. thick, the lithological
characters of the strata represent a perfect cycle of sedimentation, commenc-
ing from the littoral facies of the basal part, graduaﬂy changing upwards
into the thick muddy deposition of a deep sea and the again the shallow
water condition following, A distinct unconformity with the underlying
Ooigawa is observed in the type locality, but to the east of Kakegawa the
base passes insensibly into the Horinoutl formation,

There is found a murked unconformity between the top of the
Kakegawa and the Soga, which is of the littoral facies and exhibits the
final condition of the emergence of late Kakegawa times. The erosion
had removed more materials from the top of the Kakcgawa to the west
of the type locality than to the east, before the Soga times.

The strata have dips of 10°—15° S on an average and a strike of
about N 50° W, There are observed many small, dip and strike faults
and very slight foldings. THereafter, all local groups corresponding to the
typical Kakegawa formation will be called “the Kakegawa series.” The
age represented by the fauna of the Lower Kakegawa series will be named

* Dainitian.”’
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LITHOLOGY

The Kakegawa series between Mori and Kakegawa is a northwest-
southeast strip about 1okm, in length, The unconformable relation to
the underlying Ooigawa is marked by an eroded undulating rock-surface
penetrated by boring shells, the basal conglomerate containing the rounded
pebbles derived from the stones of the Ooigawa materials and the difference
of the dips and strikes.

The Kakegawa is subdivided into three members. The sequence™ of
the strata along the NNE-SSW cross-section examined through Kakegawa
is, in descending order, as follows:

unconformity.

D. Upper{Ketienzi Mudstone).** 8, Bluc-gray muddy superfine sand, very massive, ........ 224 m.

7. Alternating sands and mud. «eooviiiiiievniininnnnnn, 146 m.
. 6. Brown medium-grained thin-bedded sand. veuvveeinnnnes 133 m.
C. Middle (Nang Beds).#* .
5. White fine tufl and tuffaccous superfine gray sandstone.

(Fosoya Beds) cvvvevivviriniriinniniinien e 32m.

B. Transition (Tesiro Beds)* 4. Alternating sands and mud. .veeeireenciiiiiininnenne, 20m,?

3. Blue finc-grained sand (Tennd sands)

A. Lower (Dainiti Beds). 2. Brown medium-grained massive sand (Dainiti sands}... 27 m.

I. Basal conglomerate. ....coveeeiennieriiiiniiinriineninnian, variable,

unconformity.

Tt is cvident that the transgression of the Kakegawa sea had taken
place from the west to the east, being shown in that the time-lines including
the faunal zones and the pyroclastic beds overstep to the east. At 2km.

southwest of Mori, the following sequence of rocks is observed.

% Mr, CHITANL mentions the stratigraphy of the Tertiary depositions in Southern T8t8mi,
(Jour. Geogr., vol. 38, pp. 84—89. in Japanese). The following is a reformed corrclation of
his local subdivisions with mines :
Hizikata Beds cevvvivevininniens Ketienzi mudstone, (8).
Satuka Beds .. Nangd Beds, (7-63.
Tozumi tuffite Hosoya Beds, (5).

Utida Beds uveererrarrereannnnen, Tesiro®* Beds, (4) and Dainiti Beds, (3-1).
Hotta tuffite vevveevrnernnnns .. Siraiwa tuff, (the twff of no. 2 at 2km. southwest of Mori}.
L * KRN
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unconformity.

6. Alternating sands and mud. (lithologically equal to B.)

. Tuffaccous fine sandstone. {lithologically Tennd sands with admixture of pami-

C. Middle.
ceous materials),
4. ‘White fine tuff
3. Bufl medium-grained massive sand (Dainiti sands).
A. Lower. 2. White fine compact tuff, o-5m,

1. Boff medium-grained massive sand. (Dainiti sands).

In this section, the white tuff of No. 4 corresponds to that of No. 5
in the section through Kakegawa. ILithologically, the massive sand lower
than this horizon is the same as the Dainiti sands in the first section. The
lower pyroclastic horizon of No. 2 is of older origin than the basal bed
at Dainiti, The probable same horizon reappears to the east of Kakegawa

etween the Kakegawa formation and the IHorinouti formation. The local
name of this tuff in the latter district is “ Siraiwa tuff.”

The rocks of the Lower Kakegawa are more sandy to the west than
to the east. To the east, on the contrary, fine micaceous sands are
predominant. The Dainiti sands near Kakegawa is 27 m. in thickness, but
it is 45m. at Dainiti and more to the west. The thickness of the Tennd
sands is qom. at Kakegawa end 3zom. at Iesiro about 3km. northwest of
Kakegawa, In alternating beds, the sandy seams become thicker and thicker

in approaching Mori.
FAUNA OF DAINITI

Abundant shell remains are found in the basal conglomerate and
successive massive sand, The shells are generally snowy white, and shine -
out brilliantly against the surrounding matter; they are, however, generally
not well preserved, and mostly weathered, particularly the pelecypodan
shells, Hence, large and fragile bivalves were only safely obtained from
hardened calcareous nodules, The fauna found in the very basal portion
does not differ much from that of the following horizon.

The most characteristic forms are Zurrilella pericrebra YOROYAMA,
Suechuane sucluense YOROYAMA, Suchizan mysticin YOROYAMA, Latruncilus

clatus (YOrROvAMA), Hina kwrodas v, sp., Asthenotoma yokoyamar n. sp.,
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Teredra abdita n, sp. and Macoma tolomzensts n. sp.

Cancellaria nodultfera Sowerpy, Ancille albocallose Tiscark and
Zerebra bifrons Hinps are the most common species which have survived
to the recent. Among very common froms Szplonalia cassidariaeioriis
declivss Yorovama and Scapharca satowd castellola YorOYAMA are very
closely related to the living species. Besides these, some forms grouped
under the living species exhibit more or less certain ancestral variations.

Being an exotic fresh-water form, the occurrence of 7uara lofomizensts

n. sp. is very interesting. The number of described gpecies is ¢8.
FAUNA OF HONOHASI*

The preservation of the fossils in the bed of medium-grained brown
sand with occasional pockets of pebbles of Honohasi of which the outcrop
at the tunnel between II0nohasi and Twasibara is the best, is better than
in most localities, and their abundance in a few localities makes the
collections from this place particularly valuable, Most of the fossils are in
two zones, one near the base and the other in the bed approximately rom.
above it. '

The upper zone comprises FPeclern pracsigies Yorovama abundantly
while that species is very rare in the lower zone The most characteristic
species of the basal bed are Glyczmnerss tolonuensis n. sp., Venus yokoyamar
N, sp., Venericarda panda (YOROYAMA), Szphonodentalinnt wippornicum n.
8p., Swuchian obsoletum WARIYAMA, Billiean kurodar n. sp. and Zerebra
eoa 0. sp. Venericardin panda was very rave at Dainiti, but here it is
found very abundantly.

The most abundant living species is Dosziorlis biliulata GraY.
Species common to Dainiti and this locality are Acila munuio n. sp.,
Sceapharca satowr castellate YOrovama, Latruncules elatus (YOROYAMA),
kY wphonalie cassidariacforms declives Yorovama, Cacsur dennssa YOROYAMA,
Terebra bifrons wugalenses n, subsp., and Clavatudla patruelis daticluenses
(Yorovama).,  Zurridella perterebra YOROYAMA is not so numerous as in

the first locality. Some forms subspecifically differ from the species of

Yl
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Dainiti; Zercbra aswkensss Yorovama (from 7. abdita), Cyvilharella tolomi-
ensts tackymorpha n. subsp., and Kurtzella wugali' hobastensts n. subsp.,
are the examples,

As a whole, the fauna of Iddnohasi and TIwasibara scems to be a
little younger than that of the Dainiti. This consideration is also shown

by the eastward overlap of the Dainiti sands upon the old erosion surface.

FAUNA OF THE BASAL BED TO
THE WEST OF TENNOYAMA

The conglomerate found unear the bridge of Saigd contains abundant
fossil shells, Compared with the above two faunas, the preservation of
this fauna is not good. Most of the materials are hardly determined,
Although the distance between this locality and the Hoénohasi-tunnel is only
about a kilometer, the fauna is evidently younger, roughly corresponding to
the Peclen pracsignss zone at Iwasibara.

The most charac’eristic forms are Glyezmneris lotonizensis n. sp., Lectern
pracszgues Yorovama, and Swucliian obsoletum conglomeratun: NARIYAMA.,

The latter subspzcies was very rare in the Hdnohasi zone, but reaches
its acme in this horizon. The conglomerate is not thicker than 2m., and
the immediately following calcareous sandstone also contains casts of a

similar fauna.
FAUNA OF TENNOYAMA

]ﬁst above the buff massive Dainiti sands at Saigd there is a 1'iChly
fossiliferous fine sand stratum- which is the type of the Tenn6 sands. The
shell remains are mostly, of autocthonic origin and indicate somewhat deeper
conditions of deposition.  The fauna may be subdivided into- three horizons,
though they are not separated by distinct boundaries but transitional without
being interrupted by a barren portion. The lowest horizon is found at the
west-side of Teandyama (in frout of the Tennd-shrine) and is represented by
a mutation of .Suchiumn suchzense Yorovama which differs somewhat from
the parent form of the Dainiti zone.  The middle part of the bed cropping
out at the east-side of the hill contains a large number of Gastropoda.

Owing to the high weathering, the fossils are very fragile and a perfect
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specimen was hard to obtain except for some cemented in nodules.

The uppermost horizon is divided from the middle merely by the reason
that it contains a greater number of Feclerr pracsienss Yorovama and
Crassatellites oblongatus wchidanus Yorovama, Instead of Swuclieon sucl-
ense, there are obtained many Swchzme obsolelum arcnariun: MAKIYAMA
and Zurricula subdeclives (Yorovama) in these middle and upper horizons.
Scapharca salow: castellala Yorovama, Venericardia panda (Y OROYAMA),
Lalrunciulus clatus (Yorovama), Ancille albocallosa (Tascnke) are likewise
very common. (Glycimerss fotomzensds n. sp. is now very rare, while
Glycimerss rolunda (DUNKER) comes in abundance replacing the position.
The new addition of Microfiusus magnficus(Tiscnke) and Nenophora exula

(REEVE) is very noteworthy.

COMPLETE FAUNAL LIST

The following is a complete list of the spzcies from the different

localities : the species found are marked with X.

Abbreviation of the local names:

J< ¢+ Dainiti, Ugari-mura, Suti-gun. (8RR K HD

75+ Honohasi, Saig8-mura ncar Kakegawa. (T55EF 755

fi55: Twasibara and Asuka, Taruki-muwra near Kakegawa. From the upper horizon of the
Dainiti sands. CIEAHIEEL, FTRLLD

PE: Saigd-bridge to the west of Tenn8yama near Kakegawa.

jil: Westside of Tenndyama, in front of the Tennd-shrine; shortly designated as Tennd-shrine.
CREMRL

K : Kastside of Tembyama, shortly designated as Temndyama. RIE(])

q:: All localities in Kamiyasiki and Asuka, Taruki; belonging to the Tenmd sands; shortly
designated as Taruki. (IEAM BN, RBE

{=: TIncluding all outcrops which almost always contain fossil remains in Nit8, Kakezawa-mati.
The Tennd sands. Gy

U: B, C and D divisions of the Kakegawa formation in the type locality,

i : Kakegawa series of Tosa Province. (IKfnomine* Reds).

L: Living species of Central and 'Western Japan between the B30 Peninsula and Nagasaki
Harbour. Those indicated by {X) are not found livinz in this region but in other places

of the world.

* gl 4
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KK i w gk K M= Ui L
L. ACTIQ MINUTA covvireniiniiiiosinminiinensnienvennies X X

2, Acila mirabilis .. Koo X oo XX

3. Leda confusa.... X X X X %
4. Limopsis toRAICHSIS vevvveeriirieiinereisnennnnn.. e e e e X e e e e X
5. DBarbatia (Scapharca) satows castellata ...... X X X X X X

O, Giycimerss Lotomiensis ...ovvervive vivvenvnnniin, vl XX e e X X .
7. Glycimertss nakamurar ......................u... X X

8. Glycimerss rotunda .......cooeciviiennns v, e XXX e X % X
9. Prna cf, attenuata.......eeveiiniiiiiiinnl. X et een e e X
10, Atrina Japonia «ouv.ees.iiiivrereniiiniiionians X X . X
11. Ostrea musashiuana ... X X . e X
12. Ostrea cf. palmipes X eee e eer e e X
13. Ostrea jfoliume......... T JE T SRR TSI .-
14, Pecten (Amussiopecten) praesignis..u..... X XX X X X X

15, Lima (Limatu’a) subaurici’ata............... X . X
16, Anonra 15SEhker oiviiiniiinivininiiiiiiiinninin X . .oX
17. MMyodora reevean® .............ooeieiiieiiiiine, X . X
I8, CuSPidaria SP.....ovsvvervsisreserninrenniiniiiinn, v e e e e X

19. Cuspidariz (Cardjoneya) gounldiana ......... b e X
20, Crassalellites YAQUPAT vvvrererirernniiinnsninn, e e e X e XX
21. Crassatellstes ollongatus uchidanus X X

22, Penericardia panda ....... X X X X X owee X X
23. Leplon nipponicunt coooieovoieiiniiinns PR X

24. Rochefortia yokoyamai............coocooiviiiini. X

25, Cardinm (Papyridea ) muticom ... ........... e X e XX e e XX
26. Cardivm (Nemocardium) modestunt ......... e e e e X wa X pe
27, Dosing@ troscheli .....ooiiiieiiiiiiiniie, X X ... X X X
28, Dosiee biltnid’ala ovvoveiiiiiiiiiiiiiiiiin, e X %
29. Clementiac vathelets .....oivvvvviiiiiiniiniiniin, Hoowie e e X e e e e XX
30, Venus VOROYAMAL .vvevevrvuieniiiiiiniiniinsiians e X

3T, Clabne BAOEUTNA covevvivrviiiin i KX eer e e i e e e XX
32. Macrocallista pacific@ ........ooiiiiiiniiiiiin, e X e XX X
33. Paphic englypla ..... cooooeiiniiiiniiiniiiinnn X X
34. Paplia schnelliana X X X X X X
35, Tellima kurodar....oooooviveeniiineniiininninn, X X
36. Aacoma Lo10mzensss.c...vveiiinieniniiiieaniilonn X

37. MMacoma praetexta .........co.ooiiniiiiiiiini, Koo e e X X
38, Donax RiUSTUENSES «ivvieiviiiiines sriaiiainnne X e

39. Psammosolen &waricalus..........ccooivvireins KX e e v e e e e e X
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N

40. Solen cf. gordonss’ ... X

4t MMactra crosser ..o iiiieini X

42, actra sulcqlaria,........ocvovevneiiininniiniins X

43. Radte pulchella....iiiiiiiiiiniiniins . X

44. Lutrariz maxima ........ BN X

45. Corbula erythrodon ............ PO X

46, Corbula scaphoides ..........ivoovveeiiiiiniin,

47. Panope gensros@ ..o X

48. Dentalimm (Antalis ) weinkareffi o.............

49. Dentalinum (Antalis) buccinudune ... .. .. .. X X

50. Dentalim (LFissidentalinnm) spy .o oo,

5t. Dentalivm (Lpisiphon) filunt ....oooo......

52, Szphonodentaliim nipponicitnr .............. X

§3. Mondlea cingrlata .....oiiiiniiiiiiiiin.. X X

54. Calliostoma uniciuin ..cooveveniennn. PO X

§5. Lischkeir Qwimae . ...coiooverneieesiniiininiiinins

56, Umbonium (Suchium) suchiense ............ X

57. Umbonium (Suchium) suchiense subsuchiense

58. Umbonium (Suchium) mysticunt ............ X

59. Umbonium (Suckiun) obsoletun: ..... e e X

60. - Umbonzm (Swuchium) obsoletune conglomeratum

61. Umboniunt (Suchium) obsoletum arenarinimn

62, Theodoxus (Clithon) retropictus ............

63. dcmaea pygmaed............ e X

04, Lacuna intermedit ........cooiiiininniiniiiiin X

65. Cingula (Setia) subangulata ............... X

66, Thauara totomiensss ........ s vee X

67. Bittim kurodai .............. v e X

68. Bittium crosiv ... . X

69. Triphora Sp. .oovvcvreeviiiiviiiiiiiiiins s .oX

70, Turritella pertersbra............cooivunevaniiiians

71, Turritelia LoLomzensss «ovoovvviiiiinin..n eeens X

72, Xenopliord extla oveeevensrniiiiiiiniiiiiniin,

73. Bursa 1anelloides .o.oooviiiiiiiiniiinianinn oL

74. Gurinewin (Biplex) perca prisca ...........

75. Phalium (Besoardica) japonicun ............

76.

Tonna luteostoma ........... e

& ov g R I = U b

X

X X X X X

X
X X X

L

X

X X X X

X X
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77. Tonna japonia ............. Cievieaees e K e ene e e e e aen e

78. Natica janthostoma ... X X X X X . X X
79. Polintces sagamiensis X X X X X X oo e e X
8o. Zunaticina papilla ... Xowir ee e er e X
81. Cypraea sp .......... b S e e

82. ZLralo callosa.... M wee eee eee eee e ees X
83. Zyria muznhonica vvvreniiiiiiiiiniininn, ce e e e e e X e e e XX
84. Fulgoraria (Psephaea) tolomiensss v...ooee woe on X e e e
8y, Uromutra nakamurar ............. v eer e e e e X e v e e e
86, Oliva muaesteling ..o.vevveeevnnn.n ch e e X v e e e e e e X
87. Olwella fidgurata ... K ver eee aer ee e e e e X
88. Olivella consobring .......ccovvuneennn, o X e e e e e e e e X
89. Olrvella spretoides ..ovvvervveiieiioriiineninins X X oo e e e e e X

00. dncilla albocallosa ....eeueeniiaiiiiiiiiiiinnnns X X e e e X e X XX
91. Marginella (Cystiscus) tokarienss ... PP e e e e e X

92. Cypraeolina solida ........c........ Ceerireiraan, v X e e e e e

93. Cancellaric nodudifora.............oocooevinnns b ST cee e e e e X
4. Cancellaria spengleriana ............. e X e i X e e X
95.. Cancellaria prasting.....c.oovvvrniniiininnnn XX e e X e e X
96. Trigonostoma kurodar .o......oeevereveninincnns Xover e e e cer aer e e X
7. Tersbra abdifa ......covviivviniiiiiniiiiaiin, X vve eer aen eee een e

08, Zerehra astthesiSrs covvevivininisiniriiiiniiiinnn, i XX e e e e

99. Terebra yokoyamai ....covcoveviviinniiniinnanin. D S cer e e s

100, Terebra €0q ....cvvevveviiniiiiiivniiiiiiiniiinan. con X e e e e e e

10X, Zerebra amabilis ....ooouvieviniiiil) e, K eer eer eee e e v wee eee e
102, Terebra SERUmMIned ooiviiinrerieeivernnneiees ver X e e e cer eer ene e eas X
103. Zerebra cf. woodwardiana ...... O ver X ere vee eer eee see ees

104, Zerebra Difions .cvvvveereiniriiiiininineiin e X ver eee ans e e e e e e X
105. Zerebra bifrons wgaliensis ......... eteerear s XX e e X iee i e e e
100, Zerdra (Hastula) dajnichiensss ........... N

107. Zerebra (Aeuminia) Sp. coveerierennnnns s Koovr e e e

108, Conus swboldianis ............ et e et e eer e e e X

109, Conus £2bercttlQlaes ooovveerisiviianrinns sevnin X eee e e e e e ver v e e
110, Zarris agalenss cooveiinineenns Crrerrerearnaeins Koover ev e e e s e e e
Y11, Toerrss Rurodai cvvneeineineenninnnnn, [P cee e e e b S

112, Zurris (Gemmuda) cf. granosa ..i............ v e e e e X e e e X
113. . dsthenotoma yokoyaini ............ eesene o X vir e e e e e e e

114. dsthenotoma subdifficilis voveneeenn..... series X

115 dsthenotoma @ficilis . oviviinnn.. ferraereras X eer er e e cie ere e e e X
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e
116. Genota Iih@orfi ..ovviiviiiiieiniisernennninn,
117, Turricula subdeclivis. o.o..ovuviuuianiis. SV
118, Zurricula (Surculd) sobring ...iicoiieiene X
119. Ciavatula kakegauenss ..ovicvvriviiineranins s
120, Claualirla Bamteq v.ocevecseseasronivrireesions
121, Clavatula patruelss damnichionss .ooveoiis X
122, Inguisitor eoa ....... N
123. Inquisitor pseudoprincipalls ..., X
124. Tnguisitor Jeffrepsi .oouviviniviiniiiiniinn,
128, Cymalosyring enlen ...cooviiiviiniiiiiinenn
120, Cymatosyrnx SoME#Ela .....o.oovevveiniiinions
127, Cymatosyrinx praegraciliS cviviveniveriverinn,
128, Eirema saigoensis
129, MMangdia kurodas......coconisviiiveraiienianin, X
130, LOF@ COSTO.everiiviviiiriiiieeiiiiiiinnsneeneans
131, Cytharella Riradoenss o.oooniinieniviansins e X
132. Cytharella totomiensis ... X
133. Cytharella totomiensss tackymorpha ..
134, Macteola (Kurtsiella) 1gali ....ooviinn. X
135. Adacteola (Kurtziella) wgali hobasiensss ...
136, Strigatelln dainitiensss .oovevesiriiesinniinnn, X
137. Cantharus LoLonuensiS..ccoviviiiiiiisinnininn, X-
138, Cantharus totonwensis balans .
139, Zatrunculues elatues ...o.ovvevvnnnesinniiiinnnns, S XK
140. Siphonalic dainilienss.......... . X
141. Siphonalia cassidariacformes declivls ......... b
142, Siphonalic mikado ..i..oii.
143. Siphonaliv stearnsit...
144, Rellettia hellettii ...... X
145. Microfusus magnificus ..
146, Microfusis Iischkes ..c...
147. Nassarivs (Hinda) kwrodai................ X
148. Nassarius (Hiniz) caelatus dainitiensss ... X
149. Nussarius ((Caesia) demissus ......veooeveeraes X
150. NVassarius sp ... X
151, Aditrella varians .. TP X
152. Zafra yokoyamai . e X
153, Atilia sp oeiieens %

154.
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155,
156.
157.
158,
159.
160.
161,
162,
163.
164.
165.
166.
167.
168.
169,
170.
171.
172,
173.
174.
175.
176.
177.
178,
179.
180.
181,

KK B WL X T U@L

Mlurex (Chicorens) (otontenss . ....... X e e B TS TSN
Murex (deupurpura) cf. djarianenss ... B S P
Tritonalia dainitienss ....... D P

Cyphonochilus arcuatus ... X . X
Thass nakamurai..... MOX wee e aee eee wes aee

Rapana thomasiana..... e X e e e o X e e e e X
Actaeopyramis exinia .... D S X
Tarbonilla yokoyamar ... Koooer e et aee ees aee aes aes
Tuerbonilla actopor@ .vvevvvereiossereriennenn. Ko e s cee e e e e e X
Turbondlla sp........ ST PR RPTI X oo e aen vee ree see aee aee aee
Odostomia sublimpide XX e ¢ e e e
Odostomia totomiensis D L P
Odostomia hilgendorfi Xovee vee e e X
OdoSLOMIA URIEX +vvvererniereeeiorinnaensvirnnene X X

Odostomia perforala .......ovuvunnvenaeiinirenass K eer wee eee vee eas Cver ere aee e
Odostomia desimana ..o...oevveeveeiinieiiiniennns v X e e e e e v e X
OdOSIONUE SP vreurevaniiniirirenniierioenniisiinenns X

Blelanella Sp vveeiiiiierenseineiineiiiin, vee X e e

IS0 0DLIUSOCAFIIIALE vovvevrsrissiriisaiiirsaarnns e X e e s MK ere eer vee e aes
Heliacus anglarss ...ocvveeeiiiiniiininennn, e e e vee e X e e

Retiusa gordons ...oooveeveiiievivenineiiinniinin, o X e e

Retrwsa globosa ..covverviriienieiriiniiniinian., cee X e eir e e e

Retusa ((Coleoplysss) minima .o ooveveesan.... Xover e e e s G e e e
Volvulella acuminata tokunagar ............ XX eee e e e e e e e X
Ringicrla musashinoensss ooerivoseiinnennas X o cen e e e e e e X
Ringicula oelilertiae pacifica ...co....o.ouviurs T T T T
Cylichnella (Bullinella) totomiensss ......... X

SUMMARY OF FAUNAL LIST

Pelecypoda ....... cerrereeaes eereinaa, e erertineieaieaaesies 47,
Scaphopoda .......... e e e eereeereeraeaae 5.
Gastropoda .e.vvevveiiiieiiiiinenen, R e reerearanean 120,
Total number ............. erreees e teierrreeeeanerean, cereen I8TL

Number of determinable species and subspecies .........171.
Number of recent pelecypod forms ...vvvvvevevrvereerenes 35
Number of recent scaphopod forms ................ AU 3.

Number of recent gastropod formis .......ceiecvveineeenns 42.
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Total number of recent species and subspecics ......... 8o.
Percentage of receat forms to total fauna ............... 46-8%
Percentage of extinet forms ..oovvviiiiiiiiii . 54:2%
Total number of species only .oiovevviiiiiiiiiiin., 164.
Total number of recent species............. PO, 85.
Percentage of recent Species ..o.evveevviivninnenn, cerieenes 5189
Numbér of species from Dainiti..o.eevveiiviineinineinann, 98.
Number of recent species from Dainiti.................oc... 38.
Percentage of recent.species in Dainiti ..o, 407490
Number of species from IH6nohasi..........cooooviiiiin 7 2.
Number of recent species from Hoénohasi.................. 30.
Percentage of recent species in Hoénohasi ........ e 41:6%
Number of species from Tennéyama....” .................. 56.
Number of recent species from Tenndyama............... 31.
Percentage of recent species in Tenndyama............... 536%
Average percentage of recent’ SPECIES .ivveveriiirieiiiins 438%

It is obvious from the above list that the proportion of recent
Gastropoda is much lower than that of recent Pelecypoda. This differcnce
is in harmony with the more rapid evolution of the Gastropoda as

compared with the Pelecypoda.
COMPARISON WITH THE RECENT FAUNA

It is a noticeable feature that the fauna is very closely related to the
living molluscan fauna of the Pacific coast batween Sagami Bay and Kii,
There are only two northern forms, Fanope gencrosa GouLp and Lora
¢crosto n. sp. But the former, living in the warmer zones of Japan, is
excluded from the northern fauna and the latter has no specific relative
among the typical Zora. The majority of the remainder is found living
in Southern and Western Japan., Some of the members are widely
distributed throughout the subtropical and tropical waters from the Malay
Archipelago to Japan and South China. The following forms arc
examples: Funa attenuate REevE, Ostrea folin 1InsE, Radla pulcliclla
(Apams & Reeve), Corbula scaphoides Tinos, Lunalicina papille (GMELIN),
Xenophora cxuta (Reuve) and Bursa rancllordes (Reeve), The specics
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of Zurritidae and Zerebridae also exhibit a close relationship with the
tropical fauna.

The characteristic genera of the Japanese element are Acila, Dosi-
norbes, Lischkera, Suchtum, Siphonalia, Micrafusus and Psepluaca.

The remarkable genera belonging to the element of the warm waters
of the Far East are: ZHeliacus, Cypraca, Bezoardica, Bursa, Biplex,
Cantharus, Latrunculus, Chicoreus, Acupurpura, Cyphonochilies, Thas,
Strigatella, Lyrin, Oliva, Awncilla, Cancelloria, Lrigonosloma, Terebra,
Zurres, Asthenalomna, Genota, Cytharella and Conus.,

The exotic forms extinct in Japan are Awussiopectern and Zluara.

We may judge of the temperature of the waters of the Kakegawa
sea from the present geographical range of the recent species in its fauna.
‘With this as a criterion, the waters of that sea were of about the same
temperature as the waters of the present coast of Kii which should be
classed as warm temperate, The Japanese marine Cainozoic molluscan
faunas may be divided into two typés, the one of the Kurosio, the warm

“current, aad the other of the Oyasio, the cold current. The present

fauna under consideration is of the typical Kurosio type.

COMPARISON WITH FOREIGN NEOGENE FAUNAS

According to Dr. NoerLing® and Prof. Marmin,®  during the
Miocene period the Indian province of the ocean was already well
separated from that of Europe with regard to the fossils from the Miocene
of Java and Burma, it having been proved that there is no species in
common with the Miocene of FEurope. A similar conclusion may be
arrived at in the cases of the Pliocene, Pleistocene and Holocene marine
faunas, With a few exceptions such as Zunatule subguriciiate (MoNTAGU)
and Zpisephon filunz (Sowerpy) the Dainitian fauna little related to the
European,  The regional development of benthic molluscan faunas
separated by land barriers and tropical or boreal waters have caused a great

variation of genera and species. Therefore, the Japanese Neogene faunas

*  NOETLING, Fauna of the Miocene of Burma, p. 88, 1901,
* MArTIN, Tiefbohrungen auf Java, p. 355, 1887.
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are independent from those of the temperate zones of Europe and of
America. But there can be found certain noteworthy relations with the
neighbouring boreal and tropical faunas, As already stated, the Dainitian
fauna is of the typical “ Kurosio ”, markedly differing from the northern
fauna of Japan which comprises some elements common to the Pacific
coast of North America,

On the other hand, compared with the Pliocene species of Timor,
we can find obvious relations. There are a few .examples in common,
but their stratigraphical values are not so important, all helonging to the
recent species. Many specics of Cones, T7ilon, Ranclla, Casses, Cypraea,
Strombus, Rostellari, Cerithivm, Telescopiunm, Trochus, Arca, Ciree,
Cytheren and Tellina described by Dr. Trscu® compose the majority of
the assemblage and are of genuine tropical typss being not found in
the Japanese fauna. But some species of Zurritidac and Zerebridac of
both fauna exhibit close affinities to cach other. Below are the list of the

examples and those of Timor to which they are related.

Kakegawa Timor
Dentalivm sp. D. jungladkni MARTIN.
Hinde kurodar n. sp. Nassa canalicilate TAMARCK.
Terebra cf, woodwardiana NARTIN. 7. Woodwardiana MARTIN,
Terebra abdita 1. sp. 7. Martini Tesch.
Turris wngaliensss n. sp. Llewrotoma gendinganensis MARTIN
Asthenotoma yokovamar n, sp. Plerotoma madinensis MARTIN,

The relation with the Miocene fauna of Java is rather closer than
with that of the Pliocene of that country as well as of Timor. Two of
Prof. MarTIN's species in the above list "are of the Miocene of Java.
Besides these there is one species Murex djrariancnsss MARTIN ranging
from the Lower Miocene to the Upper Miocene of Java. It is very
noticeable that Venericardia panda (Yorovama) and Zurritella perterebra
Yoxovama, the most characteristic species of the Lower Kakegawa, are
very closely affined to Cardita deciprens Martin, a Miocene and Pliocene
species, and T ferelra LLAMARCE Vai‘. a Miocene form, respectively.

Latruncidus elates (Yorovama), the most abundant species, is not known

# TEscH, Jangtertiire u. Quartiire Mollusken von Timor.
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living in Japanese waters, but resembles L. canaliculatus (SCHUMACHER),
a species of the Miocene, the Pliocene, and the recent of Java.

The determination of the fauna, however, soon proved that the
majority of the spzcies are not in common with those of tropical provinces.
Roughly speaking, it more resembles the Upper Miocene of Java than
the recent of that island, but the data are not enough for the purpose of
correlation.  The occurrence of some common and cdlosely related forms
shows the existence of the Kurosio which has been favourable to migrating

marine animals since early Neogene times.
COMPARISON WITH THE PLIOCENE OF 1ZUMO

Prof. Yoxovama™® describes twenty-two species of Mollusca from
the JTzumo Pliocene, out of which two belong to the Cephalopoda—Naurézies
wzaeinoensts YOROYAMA and . Argonauta lokunagar Yoxovama. He is
inclined to regard the fauna as of the Lower Pliocene in age, being
decidedly older than the Lower Musasino, south of T6ky6. The following
forms are in common with the Kakegawa : Zonna japonica (YOKOVAMA),
Nuatica janthostomea Dusuaves, Dentalizn (Fissidenialinn) sp., Panope
generosa GouLp, Venus yokoyainar n. sp., and Acile wurabilis Apaws.
There are found the following forms of the Japan Sea clement: Zwwrritelle
aff. sasshuensts Yorovama, Cardium pawpercidumn Yoxrovama, Cardieon
slungrensts Yorovama and Pecten vessoensis Jay. These Japan Sea
elements and some characteristic extinct forms such as Cullellus zu-
m2oensts Y OROYAMA and Peclen kaganuanis YOROVAMA are entirely absent
from the Kakegawa fauna. The age of the deposition is probably near
that of the Kakegawa, but exact correlation is impossible owing to the

paucity of species.

COMPARISON WITH THE TERTIARY
FOSSILS FROM KII

Prof. Yoxovawa ™ distinguished thirty-two species of fossils from

* On some Fossil Mollusca from the Neogene of Tzumo, Jap. Jour. Geol. Geogr., vol.
2, no. 1, 1923.
#t Tertlary Fossils from Xii, Jap. Jour. Geol. Geogr., vol. 2, no. 3, 1923.



20 Jir6 MARIVAMA ¢

the sandstone of Tanabe, Kii (Wakayama-ken), and considered their age
must be looked upon as probably ILower Pliocene and not Miocene,
Mauny un-named species collected by Hirase and preserved in the Institute
of Kybdto Imperial University being added, the fauna becomes a tolerably
rich one. The fauna show the evident effect of the warm current, having
a similar assemblage of Mollusca to that found on the present Pacific
coast of South-western Japan. In this connection, the Tanabe fauna and
the Kakegawa fauna are in the same condition, while the majority of the
species are not in common. Prof. Yorovama mentions that fourteen out
of the thirty-two species are extinct. But this number seems to me to
be too small. Many of ths extinct forms are less related to the living
than those of the Kakegawa. Therefore, the age of the Tanabe sandstone
must be older. Moreover, the occurrence of Vicarya bacedus: YOKOVAMA
which is very closely related to V. callosa JEnkins, a valuable index fossil

of the Miocene of the East, is very noteworthy.

- COMPARISON WITH THE TOGARI FAUNA

The Togari formation in Mino (Gihu-ken) yields abundant well-

.
R

preserved fossils the age of which Prof. Yape,* and Prof. H. Matsumoto
consider to be Miocene, while Brauxns *** and Prof. Yorovama ©# ascribed
it to a more recent date, The type locality of this formation is distant
from Dainiti no more than a hundred kilometers. The fauna, however,
decidedly differs from the latter. Perhaps that of Togari is the forerunner
of the faunal element of Japan proper in the recent and had developed
in an inland sea unaffected by ocean currents.

- The occurrence of Vicarya and Desmosiylus is in favour of the
Miocene origin of the strata. If this formation is not a real marine
facies of the Hiramaki formation which contains some land mammals
akin to the foreign Lower Miocene forms, yet it™ does not much differ

from that bed in age, judging from their stratigraphical relations.

% Correlation of Japanese Cainozoic stiata, p. 6, (in Japanese), 1923: . .

#  Sei, Rep, Tohoka Univ.,, Geology, vol. 3. p. 73, 1918; Ibid, vol. 5, pp. 83—85, 1921.
+ Geology Env. Tokio, p. 69, 1881.

Jour. Fac. Sci. Univ. Tokyo, sec. 2, vol. 1, p. 216, 1920.
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COMPARISON WITH THE TERTIARY MOLLUSCA
FROM SINANO

The Tertiary Molluscan fauna of Sinano (Nagano-ken) is to be
taken approximatly as belonging to the lower Pliccene according to Prof.
Yorovama.® Tt is obviously of the typical Oyasio type containing some
North American clements and represents a striking contrast to the Dainitian

fauna.

CORRELATION WITH THE KAKEGAWA SERIES
OF TOSA

The marine conglomerates and sandstones, resting unconformably
upon a foundation of Mesozoic rocks, occupy a few small isolated
A

patches along the coast of Aki-gun, Tosa (Kbti-ken in Sikoku). The

occurrence of some Foraminifera was noted by Prof. Yase ** and very

recently Prof. Yorovama ** determined some fossil shells collected by Mr

T. Svzuki of the Imperial Geological Survey, I made a rich collection of
molluscan remains from varicus zones of these beds, and I am convinced
that they are the equivalents of the Kakegawa series. The Kénomine
DBéds at Ténohama are especially rich in fossils, Below is a list of the
characteristic species of the Kakegawa series in common, rare examples
being omitted :

Acila mrabilts ADAMS & REEVE.

Scapharca satow: caste lxta Y 0KOYAMA.

G Lycimerss totomzensss n, sp.

Glyetmerss rotunda - (DUNKER).

Pecten praesignss Y OKOYAMA.

Crassatelliles yagurar n. sp.

Venericardrnr  panda (YOROYAMA.)

“Papyridea mutica REEVE.

Chione isabellina PHRILIPPL

Clementia vathelet? MABILLE.

Jour. Fac> Sci. Univ. Tokyo, sec. 2. vol. I. p.-4; 1925,
Sci. Rep. Tohoku- Univ., Geology, val. 4, p. 115, 1918.
Jour. Fac, Sci. Univ. Tokyo, scc. 2, vol. 1, p. 365, 1926,
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Paphia schnelliana (DUNKER).
Corbula scaphoides HINDS.
Suchium obsoletun arenarinin MAKIYAMA.
Natica janthostoma DESHAYES.
Polinices saganuensts PILSBRY.
Xenophora exute (REEVE).
Turritella perterebra Y OKOVAMA.
Tonna luteostoma (IKUSTER).
Latrunculus elatus (YOROYAMA).
Hinia caelata darnitiensss n. subsp.
Microfusus magnificus (LLISCHKE)
Chicoreus totomiensss n, sp.

Lyria misukonica n, sp.

Olrva nasteline TLAMARCK.
Olrvella spretordes Y OROYAMA.
Ancilla albocallosa (IISCHKE).
Cancellaria pristine (YORKOYAMA).
Trigonostoma kurodar n. sp.
Tarricula subdeclivis (YOROVAMA).
Surcila sobrina (YOKOVAMA).
Cymatosyrinx solicitata (SOWERBY).

Besides the ahove, there are many species new to science the
description of which together with detailed stratigraphy will be published
at another opportunity., Judging from the assemblage, the Kodnomine
Beds as a whole correspond to the Tennd sands.

I discovered at Aki another horizon which seems to be somewhat
older, containing Swcluzn mysticun: YOROYAMA, a characteristic form of

the Dainiti horizon.

AGE
The percentage method which, at least theoretically, may he applied
to the determination of the age of the Lower Kakegawa, but as to the
practical application there is considerable disagreement, The proportions

of living forms noticed in the Neogene faunas of Tropical Asia by

Prof. MartiN® Dy, NoerLing ** and Mr, VREDENBURG ™ are generally

*  Die Tertifirschichten anf Java, p. 24, 1880,
- Fauma of the Miocene Reds of Burma, p. 97, 19oI.
Proc. Malac. Soc., vol. 1o, pp. 259—261, 1912,
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greater than those met with in the standard horizons of Europe. This
divergence from the Lyellian standard must be much reduced in Japan,
because the climatic changes caused by the variation of the ocean currents,
as compared with the uneventful Neogene history of the tropical seas
which must have allowed therefore a much more gradual evolution of
the marine fauna, have been of considerable significance., For this reason,
the percentage method may approximately be applied in Japan. As has
already been noted, Prof., Yorovama placed the Dainitian in the ITower
Plincene, although recently he is inclined to consider it as the Middle.
Using the same method he placed the Tower Musasino at a more recent
date than the Dainiti. The percentage of extinct species of the typical
Lower Musasino seems to become smaller than the 405 % given by him.
The greater half of the deposition is of a deeper water origin and in this
connection, the lithological characters of that bed are related the Upper
Kakegawa which is of a similar origin, although the faunistic difference
between these two formations rejects their equivalency.

The occurrence of Awmausswopecten pracsigns YOKOYAMA, a species
very closely allied to A. burdigalensss T.amarck, a species of the Tanghian
and Helvetian of Europe. Together with this, there are a few Miocene
forms of Java, But the muaterials are too small to admit of any exact
correlation being made.

As for the most probable conclusion concerning the age of the
Dainitian fauna, I am inclined to the first opinion of Prof. Yorovama.
Roughly speaking, it corresponds to the Plaisancian, or if the standard
of India be adopted without regarding the temperate condition of our

climate, it will be taken as Pontian.

SUMMARY

1. The Kakegawa sediments overlap towards the east at least in
the type locality upon the older Tertiary rocks.

The subdivisions of the lower part and their fossiliferous horizons are
summarized as follows :

Dainitian,
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b, Tennd sands. Zone of Swuchiun obsoletuin arenariuimn
and Zurvicida suddeclives.

a. Dainiti sands. 3. Zone of .Swchzun: obsoletunt conglomer-

aluin.,

[N

Zone of Glycimerss - lotomnensis  and
Seuchtiin obsoletum.
1. Zone of Swuchizzin mysticum.

2, The geological age is approximately Plaisancian.

3. The climatic condition of the sea was similar to the existing sea
batween Sagami and IKii. The fauna is perfectly of the Kurosio type.

4. The Tertiary rocks of Tanabe, Togari and Tzumo are older than
the Dainitian.

5. The typical Lower Musasino is younger than the Dainitian,

6. The Kakegawa series of Tosa comprises the two zones: The
lower—Swuchium mysticum zone and the upper—Tennd sands horizon,

7. The fauna contains 171 species of Mollusca, 46-8 % of which is

exactly known as living.

8. The evolution of the Gastropoda is much more rapid than that
of the Pelecypoda.

g. The Dainitian is a stratigraphic and faunal unit. It might play

the rOle of standard for the future studies of the Japanese Cainozoic.
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DESCRIPTION OF THE SPECIES
PELECYPODA

Nuculidae

Acila minuta n. sp. (FPlate 7, figs. 8, ¢.)

Shell small, thin, oblique and very inequilateral, ovately subtriangular,
convex, with divaricating sculpture, Deaks subterminal, very opisthogyrate
and inturned, approximate, clevated into an acute angle.  Anterior dorsal
margin long, sloping, lightly convex, narrowly rounded on meeting the
regularly convex ventral margin; posterior dorsal margin short, about half
the length of the anterior, very rapidly descending, nearly straight, slightly
convex in the middle; postero-ventral angle obtuse, roughly 105°. TLunule
linear, indistinctly marked, short, scarcely extending to the middle of the
dorsal slops.  Escutcheon round, faintly indicated without bounding lines,
smooth except for the fine incremental lines.  Dorsal area oblong, bounded
by obtuse ridges running from the beaks to the postero-ventral angle,
shallowly grooved inside the bounding ridge, lightly pouting in the middle,
sculptured by oblique bifurcating threads which do not extend in the
escutcheon.  Sculpture like Aerla tizszgsizs, consisting of oblique divaricating
threads; the line at which the divaricating threads cross is near the middle
of the shell; the threads bifurcate near the anterior dorsal margin, Pro-
dissoconch smooth.  Interiér nacreous, smooth, shining and the margins
crenulated.  Hinge with a narrowly triangular chondrophore directed for-
ward; the anterior line of teeth long, started from the beak, slightly arched,
increasing in height distally, about two-thirds the length of the dorsal margin,
with about 18 teeth; the posterior one meeting the anterior at nearly a
right angle, short and straight, with about 10 tecth; the first tooth is
parallel to the lower edge of the chondrophore; there is a small triangular
platform of shell substance. I.ength, 5.12 mm.; height, 4-49 mm.; diameter
about 3.1 mm. Type: Holotype, no. 201.

Occurrence~Dainiti (frequent),  Honohasi (not rare, type).
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Acila manaie n, sp. is much akin to A. zuszgrns GOUuLD a species
living i1 th2 waters of north Japan and whose fossils are known in the
Miocene and the Pliccene of this country. It differs from the latter species
in that the shell i; smaller, probably not attaining the size more than 10 mm.
long, less inflated and not so elongate; the posterior end is not so truncated ;
the margin is distinctly crenulate and that there is no lamella at the posterior
edge of the chondrophore.  A. zmszgrs has a sharp lamella at that edge,
behind which' there is an oblique triangular pit directed forwards, The
first posterior tooth in that spscies makes the posterior edge of this pit
which is as long as the half of the length of the chondrophore.

A. zisignis GouLD is neither a synonym nor a variety of A. merabiles
Reeve & Apawms, which was supposed to be a IKorean form of A.
drvaricate Hinps by Dr, Darr.  The difference between these species were
well observed by Prof. Yoxovama and Prof. Toxuwaca. 1\/[01‘60\’@1‘, in
A. muradelss the pit below the chondrophore is less prominent and the line
of the posterior teeth begins from the top of the pit.  In this point, 4.
menute is more closely allied to A. mzrabilis—though it has not such a
pit—than to 4. zuszgnes. The angle at the apex between the lines of
teeth is obtuse in A. murabiles and A. zusignss. The escutcheon of A.

mnrabilzs is well defined by a distinct line.
Acila mirabilis. (Apams et REEVE)
1866, Nucula mirabilis, HANLEY, in SowErsY’s Thes. Conch,, vol. 3, sp. 19, f. 114.
1871, Nucula mirabilis, SOWERBY, in REEVE, Conch. Tcon., sp. 4.
1881, Nucwla cobboldive, Bravuns, Geol. Env. Tokio, p. 46.
1882. Nucwia mirabiids, DUNKER, Index, Moll. Mar. Jap., p. 238.
1885. Nucwla (Aeila) mirabitis, SmirH, Challenger Rep., Lamellibranchiata, p. 230,
1898, Nucwia (Acila) divaricata, DAL, Tert. Fauna Florida, p. 572
1906.  Nucuwla mirabiis, TokuUNAGA, Jour, Coll. Sei. Univ. Tokyo, vol. 21. art. 2, p. 56.
1914. Nucula mirabiis, IwaxAwA, Hand-list Jap. Biv., p. 48.
1920, Nucw’a mirabiss, YOKOYAMA, Foss. Miwa Penin. (Jour. Coll. Sci. Univ, Tokyo, vol.
39, art. 6), p. 180, pl. 19, f. 9.
1923. Nucw'a mirabilis, YOKOYAMA, Jap. Jour. Geol. vol. 2, p. g.
1925. WNucula mirabi.rs, YOrRovAMaA, Jour. Coll. Sci. Univ. Tokyo, vol. 45, art. 5, p. 30.

1925. Nucwle mirabilis, YOROYAMA, 1bid.,, ait. 7, p. 21,

1925.  Nucwla mirabiis, YoRovYAMA, Jour. Fac, Sci. Univ. Tokyo, sec. 2, vol. 1, pp. 125,
137, 226,
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Occurrence.—Tenndyama. Nitd.

Distyibutzon.—Upper Musasino of Tdkyd. Naganuma Bads. Lower
Musasino of Miura. Pliocene and Miocene of the Zybban coal-fields.
Miocene of Mino. Neogene of Siobara, Jzumo and Titibu,

Lsving—Central and western Japan. Korea.

This species is distinguished from 4. #zzreida n. sp. in having the larger
shell, the marked escutcheon, the long distinct lunule, the acute postero-
ventral and obtuse apical angles, the prominent lamella below the chon-
drophore and the small triangular pit between the chondrophore and the
posterior teeth. Prof. Yorovama* considers that the day when N. mzzra-
biles and V. cobboldrae will be proved to belong to the same species will
probably come, and that, even if that does not, still it can not be denied that
there is a close relationship between the two forms. He also says V.
nszgnzs may be the young of one of these species. The most important
hinge character, however, has been neglected.

A. mirabilis is represented in the Tennd sand by several fragments
of detached valves and by a few inner moulds,

I.edidae

L.eda confusa LANLEY.

1866, Leda confusa HANLEY, SowERrBY’s Thes. Conch., vol. 3, p. 119, f. 85.

1871. Leda confusa, SOWERBY, in REEVE, Conch. Teon, sp. 24.

1874. Leda confusa, TasCHKE, Jap. Meer, Conbh., vol. 3, p. 109.

1881, Zeda confirsa, BrAUNS, Geol. TEnv. Tokio, p. 45.

1882, ZLeda confusa, DUNKER, Index Moll. Mar. Jap., p. 238.

1895. Leda confusa, PLsry, Cat, Mar, Moll. Jap., p. 15T,

1606. Leda confirsa, TokuNAGA, Jour. Coll. Sci. Univ. Tokyo, vol. 21, art, 2, p. 56.

1922, Leda confusa, YOROYAMA, Foss., Up. Musashino (Jour., Coll. Sci. Univ. Tokyo, vol. 44,
art. 1.}, p. 195, pl. 17, f. 4.

1923, Leda confusa, Yoxoyama, Tert. Moll. Dainichi, p. 18,

1925. Leda confusa, Yoxovama, Jour, Coll. Sci. Univ. Tokyo, vol. 45, att. 5. p. 29.

1925. Leda confiesa, YOROYAMA, Jour, Fac. Sci. Univ. Tokyo, sec. 2, vol. I, p, 124.

1926, Leda confisa, YOKOYAMA, Ibid, p. 226,

Occurrenice.—Dainiti. Hodnohasi. Tennd-shrine.

*  Tour. Fac. Sci. Univ. Tokyo, Sec. 2, vol. 1. p. 240.
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Distributron.—Upper Musasino of Tokyd and Tiba-ken. Neogene of
Titibu and Zy&ban coal-fields. Miocene of Mino.

- Living.—China Sea.  Central and western Japan.

This species is frequently found in the Dainiti sands. The specimens
are mostly of young ones, exhibiting very variable general contours, An
adult shell measures : length 16-6 mm., height g-3 mm. and thickness of right
valve 3.2 mm. It is slightly more clongate than the typs figured by
HaniLEY, perhaps corresponding to the variety ' groducta.” Examination
of many specimens shows that this variety may not be a well-established

one.
I.imopsidae

Limopsis tokaiensis YOROvVAMA.
1910, Limopsss tokarens’s YOROYAMA, Jour. Geol. Soc, Tokyo, vol. 17, p. 1, pl. 9, I. 1, 2, 3,
5 6, 7.

Iélo. Limopsis tokaiensis var. elongata YOKOYAMA, Ibid, p. 2, pl. 9, f. 4.
1920,  Limopsis tokaiensis YOROYAMA, Foss. Miwa Penin, p. 172, pl. 18, [. 14, 15, 106,

Occurrence.—Tenndyama.

Distribetion.—I.ower Musasino of Miura. Naginuma Beds.  Pliocene
of Kundzan,

Lzving,—Off Bosyh, rare (YorRovama),

This species is very ra ely found in the Tennd sands, The specimens
are mostly dwarf. An example measuring hight 8-5 mm., length 8-7 mm.
shows thickened margin and less number of teeth and highly developed
ligamental area of the maturity, halfway interrupting the line of teeth.

This species is related to L. marionensts Swmitna and L., pelagrea Svrrn,
the differences of which were fully observed by Prof. Yorovama. Z.
tokatensts is also related with Z. fagimae SOwERBY, a living species of the
Japan Sea, from which it differs in being smaller, in having sma'ler number
of radial lines and a shorter hinge margin with a narrower ligamental
fossette and a higher area, Moreover, the nepionic shell of L. Zajiae is
less tumid and has a crenulated ventral margin like Z. crenatoe A. ApAws,
The shells of thos: species are very variable. But, on an average, L.

tokarensis is more narrowly oblique with the shorter dorsal margin and is
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more inflated and thicker. Z. fokazensss is found together with L. Zajinae

in the Lower Musasino and in the Pliocene of Kundzan.

Arcidae

Barbatia (Scapharca)® satowi castellata (Yokovama)

1923. drea castellata YorovyaMA, Tert. Moll, Dainichi, p. 17, pl. 2, f. 10—13,
1926, drea (dnomalocardiv) infiata, YoxoyaMma, Jour, Fac, Sci. Univ. Tokyo. sec. 2, vol.

I, p. 350.
Occurrence.~Dainiti.  Ibnohasi, Tenndyama. Nitd, Iwasibara.
Distribution.—Kakegawa series of Tosa.

B. satows is characterized by its obtuse antero-dorsal angle, its rounded
anterior end and its 33 to 39 flattened ribs. B. nzpponensss (Pirsery) and
B. caslellala, being not differentiated from the species in character, may
be considered as geological or geographical varicties of 5. safows DUNKER.
B. satow: caslellota is longer than the living species and has a slightly

longer postero-dorsal edge.

Glycimeris totomiensis n. sp. (Plie 1, figs. 1—4.)

Shell medium in size, thick and solid, oblique, roundly triangular,
slightly inequilateral, moderately convex. DBeaks a little anterior to the
middle, prominent, incurved, close together. Anterior end rounded with
the subtruncated and descending dorsal margin; posterior end somewhat
produced, forming a rounded angle; postero-dorsal margin truncate; ventral
margin regularly arcuate; an indistinct ridge descending from the beaks to
the posterior angle. Surface with about 25 rather obscure radiating striae,
obsolete on the posterior area circumscribed by the ridge and towards the
anterior end; crossed by fine incremental lines and well-marked growlh
periods.  Interior porcellancous, smooth ; basal margin prominently crenated ;
postero-dorsal margin with a very fine but well-marked ridge. Hinge-plate
heavy, broad, arcuate, with 8 to 12z oblique, Jamellar teeth on each side

of the middle, decreasing in size medially and distally. The series of teeth

* WoopLING, W, P., Miocene Mollusks from Bowden, Jamaica, p. 4, 1925.
The subgeneric name “ Scaplarca ™ displaces duadara which type is Adrea antiguata

Linng and not 4. entiguate PoLl.
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in adult shell interrupted in the middle.  Adductor-scars distinct; the
posterior one elevated with sharp boundary. Height, 33 mm.; length,
33-5 mm.; diameter, 23.4 mm. Type: Cotype, no. zo03. (Honohasi).

Occurrence.—Honohasi (abundant). Saigb-bridge. Iwasibara. Teand-
yama (rare). Nitd (rare).

This spzcies is very variable in form, some being more depressed and
some others being much higher than the types. The dimensions of 7
examples from Honohasi measured and calculated in the ratio of height

to length:

Height - Length H:L
L 377 34.7 1.09
IL 32.4 30.0 1.08
I, 33.0 32. 1.00
IV. 32.2 33.3 0.97
V. 33.0 33-5 0.98
VL 28.8 30.4 0.94
VIL 25.0 28.1 0.89

The blunt ridge extending from the beaks to the posterior end scems
to be the constant character of the species. The ridge is but obsoletely
recognized in some living allied spzcies such as G. yessoensts SOWERBY
and G. veslete Dunker. This species is also related to G. nzpponzca
Yoroyama which occurs in the Lower Musasino of Miura Peninsula, but
it differs from that species in that it possesses a heavier and more tumid

shell with a moderately heavy hinge and a well-defined posterior ridge.

Glycimeris nakamurai n. sp. (Plate. 7, jigs. 5, 6.)

Shell attaining a large size, thick and solid, suborbicular, a little longer
than high, convex, nearly equilateral. Beaks large, moderately elevated,
tumid, median, close together.  Anterior and posterior ends subzsqually
broadly rounded, the anterior being slightly larger, with nearly straight and
rather short dorsal margins; ventral margin arcuate, passing insensibly to
the regular curves of both ends. Surface with many radiating lines which

become obsolete and crowded on both sides; also crossed by very fine
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numerous subequal congentric striae. The upper central portion of the outer
surface with many irregularly scattered fine dots. Ligamental area much
depressed and narrow, about half the length of the shell, smooth. Hinge-
plate heavy, broad and rather high; the upper margin horizontally straight,
the lower margin arcuate; teeth 28 in the type, thick, more or less hooked,
vertical in the middle, oblique towards the sides. Adductor-scars subequal,
oval, raised from the surface, the compression caused by their thickening,
making a fold of shell substance between the hinge-plate, Pallial line simple,
well-marked. DBasal margin prominently crenate. Iength, 78 mm.; height,
71mm.; thickness of right valve, 26 mm. Type: Holotype, no. 206.
(Hénohasi).

Occurrence.~Hobnohasi. Tennd-shrine,

In general contour, this species resembles G. cissfuensis MARIYAMA, a
TLower Miocene species of Korea, It differs from that species in that the
shell is more equilateral, the beaks are larger and nearly contiguous, the liga-
mental area is narrower, and the radial rays are less in number—about
11 between the length of 3 cm. on the middle portion at the distance of
scm. from the beak; that of G. cisshuensss is about 16—and in having
the peculiar fine dots,

G. nakannrar n. sp. is more closely allied to G. albolinzeala TiscHKE,
a ‘living spzcies of Japan, but it differs -from that species in being more
circular in the full-grown examples, in possessing a heavy and solid shell,
a higher hinge-plate and smaller number of the surface dots. The dots of
G. albolnéala are numerous and show a regular arrangement. Probably

the living species had been derived from this fossil species.

Glycimeris rotunda (DuNker). (Plte. I, fig. 7.)

1882, Pectunculus rotundus DUNKER, Index. Moll. Mar, Jap., p. 236, pl. 16, L. 9. 10,
1889, Pectunculus rotundus, P1ussry, Cat, Jap, Mar. Moll., p. 150.
1922, Pectunculus yamakawai, YoKOYAM , Foss, Up. Musashino, p. 190, pl. 16, f. 4. 5.

Occurrence.~—Tenndyama -(common).  Saigd-bridge,  Tennd-shrine.
Nitd.

Distyibution.—Kakegawa-series of Tosa at Kénomine. Upper Mu-
sasino.

Liveng.—Between Tokyd Bay and Tosa. Also Nagasaki.
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The fossils found in the Tennd sands are hardly differentiated from
the species living in the warmer waters of Japan. The full-grown specimens
are not so circular as figured by DunkeRr but oblique with a slightly produced
posterior ventral corner. It is also characterized by fine concentric striae.
The living examples are always peculiarly starred with white. Prof.
Yoxovama assigned 2. rofundus Dunker found in the upper Musasino to
the young of 2. westztus Dunker, What he thought as 2. 7ofundus is
not really . 7olundus of DuNkEgr, but is the young of 2. westitus.

This species is more compressed and lenticular than G. folomiensis
and lacks the posterior ridge. One of the fossil specimens measures 34 mm.

in height, 36 mm. in length and 12 mm. in diameter.

Pinnidae
Pinna cf, attenuata REEvVE.
1915. Pz'mza’aitellzmz‘a MenKE, IwarAwa, Hand-list Jap. Biv., sp. I55.

Occurrence.~I1dnohasi.

Lrving —South-western Japan.

A fractured young specimen missing the apical and basal portions is
at hand. The posterior side has a few obscure radial ribs and the anterior
is obliquely wrinkled. Compared with the living form, it is found as
identical with our * Idabdki-gai” which is said to be the same as Frma

atlenuate REEVE of the Mollucas (Conch. Icon., sp. 46.)

Atrina japonica (‘HANLEY REEVE).
1922, Prina japonica, YOKOYAMA, Foss. Up. Musashino, p. 185, pl. 15, f. 8.
1923. Pinna japonica, Yorovama, Tert. Moll. Dainichi, p. 17.
1925, Pinna japonica, YOKOYAMA, Jour, Coll. Sci. Univ. Tokyo, vol. 45, art. 5, p. 28, pl.
6, f. 7.
Occurrernce.—~Dainiti.  T{dnohasi.
Distribution.—Sivado Bads of Kasima, Upper Musasino of T8kyd
and Tiba-ken. k
Lrving.—Central and western Japan.
A fragment of the apical portion of this species from thz sands of
Dainiti was determined by Prof. Yoxovama. There is also a much fractured

shell assignable to this form in the sands of Hbnohasi. The apical portion
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of this species is entire and not fisswred ; therefore it belongs to the genus
Atrina.
Ostraeidae

Ostrea musashiana YOKOvAMA.

1920. Osirea wmmsashiana YOKOYAMA, Foss. Miura Penin., p. 103, pl. 16, f. 1—s5.

1922. Ostyea musashiana YOROYAMA, Foss. Up. Musashino, p. 185, pl. 15, f. 5.
Occurrence.—Dainiti, Honohasi, Tennb-shrine.
Distrebution.—Upper Musasino of Yokosuka and Tiba-ken. ITower

Musasino at Kosiba.

Lzwzig.—Sagami Bay.

Three specimens from Honohasi represented under this category, consist
of very convex lower valves of a small Osfrea possessing an clongate ovate
contour with an uneven laminated surface. The shells adhere to the interior
of the outer lips of dead Gastropod shells. The surface sheltered by the
outer lip is smooth, and has a strong spiral keel which corresponds to the
posterior angle of the aperture. The materials from the other locality are
larger. One of the specimens measures 31 mm. in height and is like the
type specimens of the Musasino. An oyster living in the deeper and clearer
water of Sagami Bay and named Osérea cockhlea Port seems to me differing

little from the present species.

Ostrea cf. palmipes SOwWERBY.
1871. Ostrea palmipes SOWERBY, Conch. Tcon., sp. 50.

Occurrence.—IHOnohasi.

The small lower valves adhering to a chell of Umidonzein are probably
closely related to O. palmipes, a living species of the Philippines and
TFormosa. The specimens are too young and imperfect to admit of a more
precise identification. The sh:ll is flat and subquadrate in outline. On
both sides of the hinge, the inner margin is crenate. One of the specimens
measures 17 min. in height and 14 mm. in length, The living shell of the
Philippines was described as possessing a distantly ribbed surface. But this
character is not a constant one; many of the specimens adhering to smooth

depressed bivalves exhibit no radial sculpture.
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Ostrea pabnzpes was found in the upper Pleistocene of Kii by Prof.

Nakamura and Mr. KUropa,

Ostrea folium LinnE.

1871. Ostrea jfolinwm, SOWERBY, in REEVE, Conch. Icon., sp. 40.

1882. Ostrea foliumnz, DUNKER, Index, Mar, Moll. Jap., p. 249.

1909. Ostrea (Alectryon) foliwnz, MARTIN, Die Fossilien von Java, p. 339, pl. 47, f. 24, 25.

1920, Ostrea (dAlectryonia) foliuin, TrscH, Pal. Timor, vol. 8, p. 89, pl. 16, £ 236.

1924. Ostrea cuculiata, YOKOYAMA, (non Borw), Jour. Coll. Sci. Univ. Tokyo, vol. 45, p.
57, pl. 4, . 12, 13.

Occurrence.~—Taruki.

Distribution.— Upper Pleistocene of Numa, Tiba-ken. Pliocene of
Sonde, Java. Pliocene of Kampong Fatoekan, Timor.

Living.—Central America. Fast India. Southern Japan.

This determination applies to a single immature upper valve which is
obliquely oval with the beak curved backward. The sides are divergently
folded, but the central portion near the beak is roughly tuberculated. The
tube-shaped median rib observed by Sowersy and MarTin is also promi-
nently developed in some Japanese living examples, But this is not a constant
character of the species. In this connection, it is doubtful whether O.
Plicatule GMELIN and O. dubiz SowersYy are good species or not. The
inner marging on both sides of the low hinge are finely tubercled. The
muscular impression is at the middle of the height and a little posterior.
The specimen measures 39 mm. in height and 35 mm. in length. Compared
with the recent specimens from IKii, the fossil one may safely be assigned

to the same species.
Pectinidae

Pecten (Amussiopecten) praesignis Yorovama.
1922, Pecten praesigins YOROYAMA, Jour, Geol. Soc, Tokyo, vol. 29, no. 350, pl. 5.
Shell rvather thin, orbicular, more than 1ocm. in length, slightly
broader than high, compressed, inequivalve being a little more inflated than
the left, nearly equilateral, with broad radial ribs. Prodissoconch small,

ovately triangular, higher than long, smooth. Dorsal margins long, concave,
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sloping gently toward the rounded ends, sulequal, the anterior being slightly
longer than the posterior., Apical angle large, a little larger than 120"
Ventral margin very long, regularly arched, nearly twice as the dorsal
margins; the diagonal connecting the posterior and anterior ends crossing
the height at its upper fourth. Right valve moderately inflated near
the beak, flattened on the ventral area. Left valve plano-conivex, less
inflated than the right valve, flatly concave near the beak. Sculpture
consisting of 16 to 18, subequal, broad, low and flat radial ribs, the lateral
ribs often splitting into two or more obscure riblets; the interspaces on the
right valve are narrower than the ribs themselves, while on the left just
opposfte is the case. The ribs of young shells are narrower than those
of the adult. Surface also radially obscurely striated all over, Incremental
lines distinet, looking like striations, somewhat lamellated on the left valve.
Hinge margin straight, occupying half of the length of the shell. Ears
subequal, with crowded imbricating incremental lines, obliquely truncated
posteriorly ; the anterior margin of the right convex, shallowly sinuated
below, representing the byssal notch. The right cars higher distally than
the left ones and their upper cardinal margins bent over the other ones.
The lateral margins of the deep resilial pit of the left valve are sharply
raised into tooth-like ridges which correspond to the lateral slope of the
broad pit of the opposite valve. The margin of the lateral slope has a
round tubercle which fits into the corresponding depression at the outside
of the tooth-like ridge of the left valve, Hinge line with two distinct cardinal
crulas which are finely verlically striated. Interior sculptured with 16 to
18 pairs of sharp ridges ending in a sharp point at a short way above the
ventral margin, The space between the paired ridges corresponding to the
interspace of the surface ribs, often filled with shell substance and appearing
as a quadrate costa at the upper portion. ITength, 123mm.; height, 110min,;
diameter, 18 mm. (Holotype in Geol. Inst. Imp. Univ. Tokyo, measured by
Prof. Yokovama). Length, 78mm.; height, 71 mm.; hinge line, 36 mm.;
diameter, 13mm. (Plesiotype in Geol. Tnst. Ky6to Imp. Univ., no. 51.)
Occurrence.—Tenndyama (Abundant). Nitd. Tennd-shrine. Saigb-

bridge. Twasibara. Hobnohasi (rare).
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Distribution.—Kakegawa series of Tosa, at Kbnomine.

This species differs from P. burdigalernsis T.amarck, the type of
Amussiopecten and an European Miocene species, in that the byssal notch is
smaller and shallower, the incremental lines of the posterior ear are not so
much curved, and the ribs are more in number. Their resemblance, however,
is so striking that they may be possibly conspecific. . Awzussiwopecterz was
proposed by SaAcco as a genus, but has subsequently been united to
Flabellpecten: of the same author by Dr. DeEriret and Roman, In many
respects, these forms have intermediate characters between the typical
Pectenn and Amuszunz,  The latter genus has been considered since early
days to be distinct from Pecter.

Limidae

Lima (Limatula) subauriculata (MonTAGU).
1920, Lima subauriculata, YOROYAMA, Foss. Miwra Penin., p. 130, pl. 12, f. 10.
1921, Lima subauriculata, Dall, U. S, Nat, Mus. Buall,, 112, p. 20.

1922, Lima subauriculata, YOROYAMA, Foss, Up. Musashino, p. 178.

Occurrence.~—I6nohasi,

Distributzon.—Upper Musasino of Miura and Tiba-ken, Pliocene and
Miocene of Europe.

Living,—Great Britain. Scandinavia. Greenland. North America
(Darr). Japan (IKURODA).

This is a very widely distributed and somewhat locally variable species.
The fossil form of the Upper Musasino differs little from the Japanese living
form. It has more than thirty radials and a well-marked median sulcus.
The fossil of Miyata has only sixteen riblets as described by Prof.
Yoxovama., This species is represented in the Kakegawa series by a few
small detached valves which bear a close resemblance to the form of Miyata
in having only thirteen radials, The radials are slender but sharp and
not granuled by the incremental lines,

Anomiidae

Anomia lischkei DAUTZENBERG et JFISCHER,

1606,  Anomia Lischker DAUTZENBERG ot FIsurr, Jour, de Conch., vol. 54, p. 40.

1920, Anomiz nipponensis YOKOYAMA, Foss. Miura Penin., p. 147, pl. 11, £, 18, 10,
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1922, dnomia nipponensis YOROYAMA, Foss. Up., Musashino, p. 146.
1923, dnomia Lischker, NIARIYAMA, Jap. Jour. Geol. Geogr., vol. 2, p. 22.

1925, Anomaa lischker; YoROYAMA, Jour. Tac. Sci, Univ. Tokyo, sec. 2, vol. 1, p. 15.
Occurrence.~T1dnohasi,
Distribution.—Upper Musasino of Tékyd, Miura and Tiba-ken. Upper
Pliocene of Maiko. Naganuma Beds. Pliocene of Sigarami, Nagano-ken,
Lrogng~Widcely distributed in the Japanese waters.
Only one fractured specimen represents this species occuring in the

Dainiti sands.
Myochamidae

Myodora reeveana SMITIL

1904, Jdyodora secveana, Piusery, Proc. Acad. Nat. Sct. Phila., p. 558, pl. 41, f. 7—10,

1016,  Ayodora reeviana, TwakKAwa, Hand-list Jap. Biv., sp. 687.

-

1920. JAyodore recviana, YOKOYAMA, Foss, Miwa Penin, p. 143, pl. 11, f. 12, 13,
1922.  Ayodora reeviana, YOKOYAMA, Ifoss. Up. Musashino, p. 171, pl. 14, [. 8, 11.
Occurrence.—~TI1dnohasi.
Lestrebution.—T.ower and Upper Musasino.
Liveng.—Western Japan and China.
There is no significant difference among the fossils of the Kakegawa,

the fossils of the Musasino and the living form.
Cuspidariidae
Cuspidaria sp.

Occurrence.—Tenndyama,

A single imperfect specimen of closed valves measuring about 2omm.
in height and 14mm, in diameter is under exmination. The dimensions
indicate this as helonging to a species as large as C. cluznzensts Gray; the shell
is similarly solid. Nothing is known regarding the character of the rostrum
which is in much fractured condition. The shell is rather convex with a
round, low, opisthogyrate beaks. The anterior dorsal margin is slightly
coavex and considerably sloping, the posterior more oblique and gently
concave., The anterior end is narrowly rounded. The ventral outline is

regularly widely arcuate under the main portion of the shell with a small
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shallow sinuation at the commencement of the rostrum. The sculpture
consists of concentric lines of unequal sizes; some of them rise into laminae
on the posterior part of the main portion of the shell,  This form may
most probably be identified with C. c¢lnensis Grav which is known also

living in Japan,
Cuspidaria (Cardiomya) gouldiana (I1inps).

184>, Neaera Gownldmna Hinps, Proc. Zool. Soe. Lond,, p. 77.
1862, Neaera gouldiana, CueNu, Manue]l de Conch., vol. 2, p. ge, f. 208.
1895.  Cuspidaria (Cardiomya) gouldiana, PiLssry, Cat. Mar. Moll. Jap., p. 136.
1606,  Neaera gouldiana, Toxunaca, Jour. Coll. Sci. Univ. Tokyo, vol. 21, art. 2, p. 37, pl.
2, I 23.

Occurrence.—Dainiti.

Distributron.~—Upper Musasino of Sinagawa.

Lavnng.—Western Japan to Malay Axrchipelago.

A small left valve of this spsciss was found in the Dainiti sands. The
number of radial costac is ecighteen. The type of this species has twenty
radials. C. sengaporensss Tinps is distinguished from the present species in

having lateral teeth in hoth valves,

Crassatellitidae
Crassatellites yagurai n. sp. (Plate 17, fies. 1-—4.)

Shell ovate-trigonal, longer than high, slightly inequilateral, solid, mo-
derately thick, convex, concentrically sculptured. Beaks clevated, approxi-
mate, inrolled, slightly prosogyrate, with a convex, smooth and pointed
prodissoconch. Anterior end a little shorter, narrowly rounded, the dorsal
margin descending, straight or sligthly concave; posterior end produced
forming a rostrum, the dorsal margin descending and straight, about 5/4
times longer than the anterior; basal margin regularly rounded in front,
but straightened in ascending to the posterior end, and slightly sinuated
hehind, There runs a strong carina from the beaks to the posterior end.
Tunule distinet, longitudinally striated, deeply impressed in an excavate area
bounded by a rounded ridge extending from the beak to the anterior end.

Escutcheon narrow, lanceolate, shorter than the lunule, impressed. The
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anal area outside the escutcheon and inside the posterior carina makes nearly
right angle with the surface of the main part and is marked by an impressed
line. Sculpture consisting of subequal concentric ribs which are lowered
from the incremental lines near anterior and posterior ends, and are getting
smaller and obsolete at the carina, but near the beaks they extend halfway
over the anal area. Interior margin finely crenate. IHinge heavy; the
third right (posterior) cardinal effaced; resilifer subvertical, deep. Adductor-
scars deep, unequal, the anterior oval, vertical and smaller; the posterior
-roundish, somewhat longer than high. Tength, 37mm.; height, 27 mm.;
number of ribs, 30. Type: Holotype preserved in the Maiko Conchological
Cabinet, came from IKiirun, Formosa.

Occurrenece.—Tenndyama.,

Distribution.—XKakegawa series of Tosa, at I6nomine.

Lzvenng.—TFormosa.

A few more or less fractured fossil valves representing this species
are related to C. jubar REEVE, a living specics of Australia, in their
shape and coloration. DBut the present new species differs from that specics
in having distinct concentric ribs. The type is a dead shell dredged from

Kiirun Tarbour and retains the brown colour.

Crassatellites oblongatus uchidanus YORKOYAMA.

1926, Crassatelle uchidana YoxovaMa, Jour. Fac, Sci. Univ. Tokyo, sec. 2, vol. T, p. 350
pl. 39, . 6.

This subspecies differs from the species (Crassafelle oblongata
Yoxovama), a fossil of the Musasino, in that the shell is higher and more
trigonal, with more clevated beaks and more steeply sloping dorsal margins
and in that the number of the concentric ribs is larger. The ribs in the
largest specimen of the species are 30 in the height of 1zmm., while in
the subspecies are more than 45 in the height of 13mm. The lunule is
more deeply impressed and hounded by a more prominent edge in the right
valve than in the left. On the contrary, the unequally divided escutcheon
is less developed in the right half. The hinge is normal of the genus.

The rudimentary right posterior cardinal of the young shell is absorbed in
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the adult, The resilifer is large and oblique. - Height, 13mm.; length,
15-6mm. ; thickness of right valve, 4-smm.

Occarrence.~Yennbdyama (very frequent in the lower horizon). Nitd
(abundant).

This is a very common form in the Tennd sands though the majority
of the specimens are in bad preservation. There is not known such a
Crassatelli’es living in the Japanese waters, The species which is very
frequently found in the T.ower Musasino is perhaps a descendant or a local

variety of the present subspecies.

Carditidae
Venericardia panda (Yorovama) (Plate 71, figs. 15, 16.)
1926, Cardita panda YOROYAMA, Jour. Tac, Sci. Univ. Tokyo, scc. 2, vol. T, p. 355, Pl 39,
f. 1,2,

Shell moderately large, solid, ovate-subtrigonal to éubcorda{c, inequi~
lateral, somewhat produced posteriorly, swollen, strongly radiately ribbed.
Beaks at about the anterior third, contiguous, pointed, curved inwards,
Antero-dorsal margin very short, steenly descending, excavated; anterior
end rounded; ventral margin broadly arcuate, straightened posteriorly ;
postero-ventral corner subangulate; posterior end shortly subtruncate ;
postero-dorsal margin long, slowly descending, arcuate.  TLunule small,
cordate, concave but not deep, with imbricated incremental lines, Sculpture
consisting of regular, equidistant, flat-topped, prominent radiating ribs, 13
to 14 in number, wider than their deep interspaces, smooth, but subsqua-
mose toward the ventral margin, The three to four posterior ribs are
less prominent rounded at the tops and finely imbricated by incremental
lines. Hinge plate broad and solid; the right valve with three divergent
strong cardinals, the median stouter, the anterior short and vertical; the
left valve with a long lamellar posterior and a short anterior cardinal;
lateral tecth feeble.  Adductor-scars deeply impressed, subequal; pallial
line distinct, entire. Length, 49 mm.; height, 40 mm.; diameter, 34-6 mm.
Length, 35 mm.; height, 28 mm.; diameter, 22 mm.

Occurrence.—~IHbnohasi (abundant).  Dainiti (rare).  Snigd-bridge.

enndyama and Nitd (common), Iwasibara (not rare).
T 3% \
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Distribution.—Kakegawa series of Tosa.

No allied form survives in the waters of this country. This species
has some relations to Cardita deciprens Martin, a fossil species of Javanese
Miocene and Pliocene, but it differs from that spacies in that the postero-
dorsal margin is not so straight but arcuate and the ribs are more rounded.

Leptonidae

Lepton nipponicum n. sp. (Plafe 17, figs. 5, 6.)

Shell small, thin and fragile, ovate, inequilateral, moderately convex,
hyaline. DBeaks. posteriorly situated, prominent, prosogyrate, contiguous;
prodissoconch 0+35 to o4 mm. in height, rotund, smooth and shining,
slightly raised from the swrface with a distinct margin.  Anterior end
about 3/5 of the entire length, regularly rounded, with an arcuating dorsal
margin ; posterior end convex, a little narrower than the anterior ; posterior
dorsal margin descending; ventral margin broadly rounded.  Sculpture
consisting of sharp unequal concentric lines, more or less lamellated, crossed
by numerous microscopic bifurcating radial striae. Hinge: right valve
with a pair of short lateral lame'lac on each side of the wide space for
the resiium, anterior one shorter but stronger: left valve anteriorly with
a strong short lamella, at the proximal end which is a cardinal; posteriorly
with a short obscure lamella separated from the dorsal margin by a groove
parallel to it, and above this groove the margin is somewhat thickened.
Anterior dorsal margin with a shallow groove in front of the lamellae.
Ventral margin thin and sharp.  Adductor-scars and pallial lines are
indistinct,  IHeight, 4-83 mm.; length, 6-16 mm. Another specimen
measures 3-57 mm. in height 4:14 mm. in length and about 2 mm. in
diameter. Type: Cotype, no. o.

Occurrence.~Dainiti (rare).

In this species the hinge teeth arc variable.  For instance, the left
anterior lamella may be detached or not from the cardinal; in the another
valve the anterior lamella is hooked but not strong.

Leplon subrotundum: DUNRER, a living shell of Japan, is a larger,
subquadrate and smooth shell, Aunother species named ZLeplon japornzcian
A, Apaws has been described but without any figure,
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Rochefortia yokoyamai n. sp. (Plate 11, fig. 4.)

Shell small, oblongly oval, moderately convex, DBeaks situated at a
little posterior to the middle, small, slightly produced, acute, Anterior end
regularly rounded, dorsal slope regularly arcuate; posterior end narrower
and shorter than the anterior, dorsal slope a trifle excavated behind the
beaks, then arcuate and descending, somewhat straightened below, and
making a narrow angle with the ventral margin ; ventral margin subparallel
to the dorsal margins, broadly arcuating. There is a blunt ridge extending
from the bzaks to the posterior end. Sculpture consisting of microscopic
innumerable radial lines, crossed by fine, irregularly spaced incremental
lines. Ieft valve with two very divergent small lamellar subequal teeth,
which are on the lower edge of the small inflected extentions of the dorsal
marging and separated from them by a parallel shallow groove. The
triangular space between the lamellac and bencath the beaks is very wide
and low. Adductor-scars and pallial line obscure.  Height, 1-55 mm.;
length, 2:42 mm.; probable diameter, o'¢ mm.,

Type : Holotype, no. 10.

Occurrence.~—Dainiti,

Only the holotype which retains the left valve only, has been obtained
from the Dainiti sands. But it has sufficient characters to merit the
description of a new species.  Formerly the genus had been known as
Montacule of which the first species M. swubstriate Montacu has some
important differences of generic value from the present form. This species
has a hinge similar to that of Rockefortia austral's VELAIN (BERNARD,
Bull. Mus. &'Hist. Nat, 1898, p. 82, f. 4.). CossMANN'S two species
of Focene Montacute described in his “ Catalogue Tlustrié Coquilles

Fossiles de TEocéne des Environs de Paris”

were lately renamed by him-
self* Rochefortwx tenmussoma and R. subquadrata. TFiscHER gave a defini-
tion** of the genus Montacula wpon M. bidentaln MoNTAGUE which is
the type of Zellimya of other authors. But his Montacuta must be

dropped into synonymy with Roclefortza,

*  Tconographie Compléte des Coquilles Fossiles de I’ Eoctne de Paris.

. Man, de Conch,, p. 1027,
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The present gpecies differs distinctly from R. jagonca {(Yoxrovama)®
the latter being more transversely oblong.

The beaks of R. yokoyasaz, in comparison to 7, oélozkga/a (Yoxo-
vama), are median, R. ayokovamar is very closely related to K. yamakawar
(Yorovama) of the Upper Musasino. DBut it differs from that species in
that the shell is longer in proportion to the height ; the anterior end more
narrowly and subangulately rounded; the triangular space for the resilium is
wider ; the teeth are more divergent and lamellar; and the radials arc finer

and more numerous.
Cardiidae
Cardium (Papyridea) muticum REEvi,

1844.  Curdrein muticune REEVE, Conch. Icon., sp. 32.

1861, Cardium Japonicum DUNKER, Moll. Jap., p. 28, pl. 3, [. 16,

1868, Cardium papyracerniz, ROMER, Syst. Conch, Cab., Mart, Chemn,, vol. 1o, pt. 2, p. 70.

1869.  Cardinm muticum, LIsCHKE, Jap. Meer. Counch., vol. 1, p. 144.

1881, Cardium snaticaen, Brauns, Geol. Iinv, Tokio, p. 4z.

1882,  Cardiein snudcunz, DUNKER, Index Moll. Mar. Jap,, p. 211,

1895.  Curdism mnuticim, Piuspry, Cat. Mar. Moll. Jap., p. 181.

1606.  Cardnun muticum, ToruNAGa, Jour. Coll. Sci. Univ. Tokyo, vol. 21, art. 2, p. 5o, pl.
3, f. 10,

1920,  Cardine madicun, YOROYAMA, Foss, Miura Penin., p. 128, pl. 9, f. 11,

1922, Cardime wnticum, YOROYAMA, Foss, Up. Musashino, p. 154, pl. 12, f. 7.

1925, Cardizm muticun:, YOKOYAMA, Jeur, Coll. Sci. Univ. Tokyo, vol. 45, art. 5. p. 23.

1925.  Cardiem mnaticim, Y OKOYAMA, Jour, Fac, Sci. Univ. Tokyo, scc. 2, vol. 1, p. 121,
Occurrence—Hobénohasi. Tennd-shrine. Tenndyama.
Distribution.—Neogene of Titibu, Musasino of Tokyd, Tiba-ken and

Miura Peninsula, Sirado Beds of Kasima. '
Living,—Japan propet.

Only a fractured right valve of this species which is well known
among Japanese people as ‘‘ Torigai” is present in the collection. It is
well characterized by its large, fragile, smooth and nearly equilateral shell,
The fossil specimen of Honohasi shows more distinct radial striae which

number 36 is smaller than in the living form. A smaller oblique shell

*  Toss. Up. Musashino, p. 157
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1ivingk in the sea of Tosa which has been assigned to C. papyraceun:
GMELIN may easily be distinguished from the present form in that the
escutcheon is shorter. C. mdrcurz REEVE is slightly transversely ovate
in young but becomes more or less circular in maturity.,  The present

specimen has a height of 35 mm. and shows an outline somewhat longer
than high.

Protocardia (Nemocardium) modesta (A. Apams ct REERVE).

1920, Cardiunme modestin, YOROYAMA, Foss. Minra Penin., p. 128, pl. o, f. 12, 13.
1922.  Cardiem modestunt, YOKOYAMA, Foss. Up. Musashino, p. 155.
1925. Cardiune modestiunt, YoroYAMA, Jour. Coll. Sci. Univ., Tokyo, vol. 45, art. 5, p. 23.

Occurrernce,—Tenndyama. Nitd.

Distribution.~—~Sirado Beds of Sukegawa. Tower Musasine of Kosiba.
Upper Musasino of Tiba-ken,

Lzving.—Central and Western Japan.

I can not find any difference between the fossil and living examples
from Sagami Bay. There are only two spscimens, one of which measures
31 mm, in height and 33 mm. in length, The surface characters were

fully redescribed by Prof, Yoxrovama,

Veneridae

Dosinia troscheli IiscHuKE,

1923, Dosinza troscheli, YOxoYAMA, Tert. Moll, Dainichi, p. 15.

Occurrence.—Dainiti, Hbnohasi. Tennd-shrine. Saigb-bridge.

Living.—Nagasaki.

me fra f valves reminding o S22 sclielt are

So fragments of valves reminding us of Dosunn lroschels a
ound. e figures and description given TOr. KOYaMa in his
found.  The fig and description g by Prof. Yokovama 1

“ Toss. Miura Penin.” are rather lose to Doswun Japornica REEVE,

Dosinia bilunulata (Grav).

1850,  Artemis bifunulale, REEVE, Conch, Icon., sp. z2.

1855, Artenis bifunulata, SOWERBY, Thes, Conch,, vol. 2z, p. 270, pl. 143, f. 66.
1874. Dosini bilunulata, TAscHKE, Jap. Meer. Conch., p. go.

1882, Dosaa bilunulaty, DUNKER, Index Moll. Mar, Jap., p. 203.

1895. Dosinia bilumlata, Prussry, Cat. Mar. Moll. Jap., p. 120,

1922, Dosinia bifunulata, YoroyaMA, Foss. Up. Musashino, p. 144, pl. 10, f. 12, 13.
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"Occurrence.—Hbdnohasi (considerably common).

Distribution.—Upper Musasino, at Otake.

Lzving —Tokyd Bay. Sagami Bay. Probably distributed throughout
the Pacific side of Central Japan.

This species is by no means rare in the Dainiti sands of Saigh, but
unfortunately all the specimens at hand are more or less fractured. It is,
however, well determined by its peculiar dorsal impressed area in which
the small heart-shaped lunule is set.  The edge of this area as well as
the long lanceolate escutcheon is bordered by a lamellated keel, while
the middle of the shell is finely and regularly concentrically striated. This
unigue species, characterized by the so-called double lunule, is the mono-

type of the section ‘“ Dossnorbss ” of Dr. DarLL,

Clementia vatheleti MABILLE.

1901, Clementia vatheletr MABILLE, Bull. Soc. Phil. Paris (8), vol. 3, p. 57.

1913. Clementia vathelets, Juxgs-Browwe, Ann. Mag. N, H. ser. 8, vol. 12, p. 61, pl. I, f.
3 4

1914. Clementia vatheletsy; JURES-BROWNE, Ibid., vol. 13, p. 338.

1923. Clementia speciosa Yoxoyama, Tert. Moll. Dainichi, p. 15, pl. 2, f. 14, 15.

1925, (lementia speciose YOROYAMA, Jour. Coll. Sci. Univ. Tokyo, vol. 45, art. 5, p. 21, pl.
1, f. 6.

1925, Clementia speciosa YOROYAMA, Jour. Fac. Sci. Univ. Tokyo, sec. 2, vol. 1, p. 19, pl.
14, £. 7.
1926, Clementia speciosa YOKOYAMA, Ibid., p. 222,

Occurrence,—Dainiti. Tennd-shrine,

Distribution.—Togari group (Miocene). Miocene of Titibu. Sirado
Beds. Upper Musasino. The sandstone of Tanabe, Wakayama-ken,
Kakegawa series of Tosa.

Living.—Central Japan (Yogovama). Saseho (Kuropa).

The living speciinens of this large Clementza came from Saseho was
submitted to Juxes-Brow~sE by IHirase. 1 have access to some other
materials of the same species from the same locality in the collection of
Mr., Kouropa, The fossil differs little from those typical specimens, The
fossils found in the older rocks are smaller in general.  Without doubt
Clementin  speciosa Yorovama is synonymous with C. wathelels of

Jures-Browne.
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Venus yokoyamai n. sp. (Plate 17, fig. 8.)
1923. Venus (Mercenarie) stimpsont, Yorovama, Jap, Jour. Geol. Geogr.,, vol. 2, p. 6, pl.
I, f. 5.

Shell like Vens sicmpsons GouLp, solid, moderately inflated, cordately
subtrigonal, inequilateral, equivalve except that the right posterior dorsal
margin slightly overlapping that of the left valve. Beaks approximate,
swollen and raised, incurved and turned forwards. Anterior end short, a
little longer than one-fifth of the length, rounded, the dorsal margin very
oblique and excavate; posterior end rounded, slightly broader than the
anterior, the dorsal margin long, descending, faintly convex; basal margin
regularly convex. Lunule short, broadly cordate, deep, bounded by deeply
impressed line, with lamellar incremental lines. Posterior dorsal area (not
escutcheon) long and lanceolate, laterally ridged, with coarse incremental
lines. Surface ornamented with thin elevated concentric lamellae, the
interspaces with fine striae, which are obscure on the central portion of
the discs of full-grown shells. Hinge Like Fenus stumepsons Gourb, but
not so high, the anterior cardinal short, the rugose area narrow, Mai‘gin
finely crenulate. The largest examples attaining nearly the same size as
V. stunpsons measure about t1oo mm. in length., The dimensions of
detached valves are given in the following remarks. Type: Cotype, no.
220.

Occurrence.—IHbnohasi.

Distribetion.—Neogene of Izumo.

This species is closely allied to Fewnwus stiwepsons (GouLD, a specics
found in the Japanese waters and which lived also in the Upper Pliocene
and the Pleistocene of the same country. The present species differs
from that species chiefly in that the shell is higher, shorter and more
inflated ; the beaks arc larger and more raised; and in that the lunule
is shorter and broader. The shell of V. séwpsons is more elongate,
roughly oval in outline, with a slowly sloping very long postero-dorsal
margin and lenticular, Its lunule is narrower and the hinge plate is
higher with long cardinals. The differences of the two species may be

clearly seen in the following table showing the dimensions of the detached
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valves, The unit is a millimeter.

V. yokoyaimnaz.
Valves Height Length Thickness L:H IL:T Loc

closed 34 40 23 1'17 348 Neogene of Izumo.
right 47 56 16 1417 350 Ildnohasi. /
left 53 63 19 1°18 332z Honohasi,

V. stimapsons
left 73 91 19 1-24  4+76 Upper Musasino.
left 72 01 215 126 4-23 Living, Aomori.
left 82 104 - 24 1’25  4-33 Living, Aomori.

Chione isabellina (PuiLirpr),

1869. Venus isabellina, PFEIFFER, Syst. Conch, Cab, Mart, Chemn., vol. 11, pt. I, D. 194,
pl. 2s.

1882. Chione isabelfina, DUNKER, Index Moll. Mar. Jap., p. 198.

1920, Chione #sabe'lina, YOKOYAMA, Foss, Miura Penin, p. 121, pl. §, f. 13,

1922.  Chione #sabellina, YoxovaMa, Foss. Up. Musashino, p. 149.

1923. Chione dsabeliina, YOKOYAMA, Tert. Moll. Dainichi, p. 16.

Occurrence.~Dainiti, Honohasi.

Distribution.—Musasino of Miuwra and Tiba-ken. Kakegawa series
of Tosa.

Lzving.—]Japan and China.

The Dainiti form agrees very well with that from the Naganuma
Beds.  Vewus dsabelling in Reeve’s Conch. Icon. (sp. 109) is a more
elongate shell and not identical with PreifrER’S species.  Venus thara
Dirrwyn in the same monograph bears more close resemblance to the
present species. According to Mr. Smirn,* REEVE’S species 109 and 110
are in reality V. foliacea Privrippl.

Figs. 125 to 130 in SowErpy’s Thes. Conch. are also V. folucea.
RoMER had assigned figs. 125 and 126 to be V. fzara. V. fare and
V. foliacea differ from V. zsabellina in having the posterior lobe. Cluone

fiara of PiLsBRY is probably identical with C. zsabellina of Prof. Yorovama.

*  Challenger Rep., Lamellibranch,, p. 122,
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Macrocallista pacifica (DiLLwyn),

(1817. Venus pacifica DiLtwyn, Cat. Rec. Shells, vol. 1, p. 175.)

1855. Cytherea Stuensis SowerBy, Thes. Conch., vol. 2, p. 624, pl. 131, f. 79, So.

1864. Dione chinensis, REEvE, Conch. Icon., sp. 4.

1869.  Chwtherca chinensss, PrEIFrER, Syst. Conch, Cab. Mart. Chemmn, vol. 11, pt. 1, p. 31,

pl. 11, f. 2.

1869. Cwtherea chinensis, Liscuxe, Jap., Meer. Conch., vol. 1, p. 122,

1882, Cultista chinensis, DUNKER, Index Moll., Mar, Jap., p. 200.

1895, Meretrix ( Callista) chinensss, Piissry, Cat. Mar, Moll. Jap., p. 127.

1920, Meretriv ((Caliista) chinensss, YorovAMA, Foss. Miura Penin., p. 120, pl. 8, [. 9, 10,
Occurrence.—Hbdnohasi. Tennd-shrine. Tenndyama.
Distribaution.—Naganuma Beds.

Lzvinng —Central and Western Japan. China Sea.

There are three partly fractured young valves which, on comparison
with the recent specimens, have proved to belong to this spscies. Prof.
Yoxrovama's Calliste chinensss in his * Foss. Up. Musashino” is another
species known as Macrocallista cheshimana Pusery (Proc. A.N. S. Phila.,
1905, p. 119.) which was proved recently to be identical with Saxzdoysus
brevisiplonate  CarPENTER (Proc. Zool. Soc., 1865, p. 203.) by M-
TomrN.*

The latter species is more oval and higher, and ornamented with
concentric plicate-striae all over the surface. It is also distributed in the
northern cold warters of Hokkaidd.

Paphia euglypta (Pamirippr).

1923. Zapes euglyvplus, YOKOYAMA, T‘crt. Moll. Dainichi, p. 16.

Occurrence.—Dainiti.

This species is said to be very common in the Dainiti sands at the
type locality. -Unfortunately I have no good specimen to make a precise

determination.

Paphia schnelliana (DUNKER)

1858. Zapes schnelizanis DUNKER, Nov, Conch., p. 75, pl. 25, f. 7—09.

1869. Zapes schnellianues, LISCHKE, Jap. Meer. Conch., vol. 1, p. 118,

*  Nautilus, vol. 37, p. 26. 1923.
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1874. Zapes schnellianus, Lisciker, Ibid. vol. 3, p. 8o, pl. 6, f. 1—4.

1882, Tupes schnelliwnus DUNKER, Index Moll. Mar. Jap., p. 206.

1895. Zupes schnellianus, PiLsprY, Cat. Mar, Moll. Jap., p. 129.
Occurrence.~HOnohasi. Tenndyama. Tennd-shrine. Saigd-bridge.
Distribution.—Kakegawa series of Tosa.

Living,—Nagasaki, Tokyd. ITuland Sea. Ise. Probably throughout
South-western Japan.

This species is very fragile, and most of the specimens at hand are
all in broken pieces.  They, however, are safely determined by their
shallow concentric furrows agreeing very well with thosc of the perfect
living specimens.  The general contour is known by the mould of the
shell in the fine sandstone of Tennbyama, It is not so transverse as in
P. amabills (Puwterr) and . cuglvpla (Pmviepr). The posterior dorsal
margin figured by DUNker is more convex than in any other specimens.

This species is very rare in the Dainiti sands.

Tellinidae
Tellina kurodai n. sp. (Plate 17, figs. 10-~13).

Shell small, ovately subtrigonal, transverse, moderately convex, thin,
strongly inequilateral, posterior end shorter, obtusely folded behind, very
slightly bent to the right, nearly equiva}ve, finely concentrically sculptured,
Beaks small, approximate, sharply pointed, divected slightly backwards,
sitvated at the posterior quarter of the entire length.  Anterior end
rounded, dorsal slope long and straight, with a slight fold extending from
the heaks to a little below the middle, Posterior end about one-third of
the anterior, subtruncate, angulate below, dorsal margin sloping, concave
above, convex below, passing gradually into the subtruncate posterior end.
Ventral margin rounded in front, straightened in the main part, slightly
ascending and running parallel to the antero-dorsal margin, ending in the
posterior angle. culpture consisting of fine subequal concentric lines,
somewhat raised on the posterior portion of the surface; they alternately
stop short at the posterior fold and extend on the arca behind it.  Interior

glossy. IHinge: right valve 2 cardinals, the posterior vertical, stout and
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hifid, and 2 lamellar laterals, the anterior near the cardinal and much longer
than the posterior; left valve 2 divergent cardinals, the anterior larger and
bifid. Pallial line and adductor-scars are not marked. Iength, 85 mm.;
height, 571 mm. Type: Cotype, no. 14.

Occurrence.—Dainiti.

Lrong.—Nagasaki.

The living form differs from the cotypes in having a thicker shell
with more regular and more distinct concentric sculptures.,

This species belongs to the section Moerella and differs from Zellina
(Angolus) pallidule Liscuxe, a living species of Southern Japan in its

hinge. Zellina menuta 1iscHKE is said to have no lateral.

Macoma totomiensis n. sp. (Plate 77, jig. 9.)

Shell ovately oblong, subtrigonal, nearly equilateral, compressed,
slightly inequivalve, thick, subrostrate, the posterior extremity slightly bent
to the right. Beaks median, small and low. Anterior end evenly rounded,
semielliptical, arcuate above and below ; posterior end bluntly pointed,
trigonal, arcuating dorsally, Ventral margin straightened posteriorly. On.
the left valve along the posterior dorsal margin is a narrow depressed
area which is only separated from the main surface of the valve; on this
area there is a distinct ridge extending from the beak to a little above
the posterior angle, Right valve with a strongly depressed posterior area
which is nearly at right angles to the main surface and separated from it by
a distinct fold; on the area there is also a distinct ridge running subparallel
to the edge. Hinge like that of Macoma tokyoensis n.n*  Pallial line
not clearly observable. ILength, 51-8 mm.; height, 34-3 mm.  Type:
Holotype, no. 15, a left valve,

Occurrence—Dainiti (not rare).

This species resembles A, fokyoensis,” a recent species, but differs

from that species in the following respects: it is more compressed and

*  Macoma tokyoensss 1., 1. is proposed for the preoccupied name A7, dissznutis (MARTENS)
(YoxovAama, Foss, Miura Penin., p. 116, pl. 7, f. 19, 20.) This species is very abundant in
the shell bed of Ozi near Tokys (Toxuwaca, Jour. Coll. Sci. Univ. Tokyo, vol. 21, art. 2, p.
45.).
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not so strongly flexed to the right; the posterior end is narrower and
more acutely angled; the posterior depressed area is not so wide and not

so strongly grooved.

Macoma praetexta (MARTENS)

1865. Tellina practexta MAR"L‘ENS, Ann, Mag. Nat. Hist, vol. 16, p. 430.

1869. Telitna praetexta, LISCHKE, Jap. Meer. Conch., vol. 1, p. 130.

1871,  Zellina praetexta, LiscHKE, 1bid., vol. 2, p. 113, pl. 10, f. 14.

1871. Zelitna practexta, ROMER, Syst. Conch. Cab. Mart. Chemn., Tellinidae, p. 239, pl. 45,

f. §—1o.

1882, Zel/ina practexta, DUNKER, Index Moll. Mar, Jap., p. 190.

1895. Adacoma praetexta, Pirssry, Cat. Mar., Moll. Jap., p. 125.

1916, Macoma practexta, IWAKAWA, Hand-list Jap. Biv., p. 54.

1922. Macoma practexta, Yoxoyama, Foss. Up. Musashino, p. 142, pl. 10, f. 2, 3.

1923. Aacoma practexta, Yoxovama, Tert. Moll. Dainichi, p. 15.
Occurrerice,~Dainiti, Tennd-shrine.
Distribution.—Upper Musasino of T6kyd and Tiba-ken.
Liveng~—Tdkyd Bay (Marrens, 1ISCRKE, STEARNS). Nagasaki

(Dusker).  Sikoku (Iirase).  Probably distributed all over in Central

and Western Japan.,

Donacidae

Donax kiusiuensis Pusery. (Pltle 11, jig. 14.)

1601, Donax kiusiuensss PILssry, Proc. Acad, Nat. Sci. Phila, p. 207, p. 400, pl. 2o, f.
19,
1915, Donax kiushivensis, Iwaxawa, Hand-list Jap. Biv,, sp. 408.
Occurrence.~Dainiti (very rare).
Living~Hirado (PiLspry and Hirase). Rytkyt (Mr. Kuropa).
Yura, Tango.

3

Pirsery describes this species as follows: “shell small, rather thin,
white with one or two ill-defined ochraceous rays, or yellow with some
dusky concentric streakes, the beaks brown-tipped; irregularly triangular,
the length somewhat less than twice the altitude, and mnearly three-times
the diameter; an‘erior end longer, tapering, rounded; posterior end slightly

convex, bluntly angular below ; the beaks situated at about the posterior
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two-fifths of the length. Surface glossy, sculptured with slight lines and
exceedingly fine, subobsolete radial striae, angular posteriorly, the posterior
area sculptured with strong, smooth radial ribs narrower than their flat
intervals and terminating on the angle. Ligament very short and swollen.
Interior white with brown stains near the ends; posterior lateral tooth
strong, basal margin finely but distinctly crenuled. Iength.g, alt. 5-5, diam.
33 mn. A small species belbnging to the section Clzonz, chiefly distin-
guished by the strong sculpture of the posterior end.”

There is only one right valve 8.4 mm long and 5-1 mm high in the
collection,

Psammobiidae

Psammosolen divaricatus (LISCHKE).
1871,  Macha divaricate Liscuxe, Jap. Meer. Conch., vol. 2, p. 142, pl. 10, f. 1, 2.
1882, Jdddcha divaricata, DUNKER, Index Moll. Mar. Jap., p. 175, pl. 7, . 26.
1888.  Sorecurtus divaricatus, Cressin, Syst. Conch. Cab. Mart, Chemn., vol. 11, pt. 3, p. 87.
1895. Solecurtus (Macha) divaricatus, PiLspry, Cat. Mar. Moll, Jap,, p. 121,
1606,  AMacka divaricate, TORKUNAGA, Jour. Coll. Sci. Univ. Tekyo, vbl. 21, arl. 2, p. 36, pl.
2, f, 2o,
1916, Adacha (Solecurtus) divaricata, IWAKAWA, Hand-list Jap. Biv., p. 103.
1919, Macha divaricata, ITwaxAwa, Cat. Jap. Moll. Imp. Mus., p. 312.
1920, Solecurtus divaricatus, YOROYAMA, TFoss. Miura Penin, p. 112, pl. 7, f. I4.
1922, Solecurtus divaricatus, YOROYAMA, Foss, Up. Musashino, p. 130.
Occurrence~—Dainiti. Hobnohasi,
Distribution.—Nusasino of Toky6, Tiba and Miwra,
Lewng.—Enosima (Stearns). Enoura and Tosa (Iwakawa) Hirado
(Hirase)., Nagasaki (Liscuke). Central and Western Japan (Yorovama).
This species is easily distinguished from others with its distant,
impressed and clear radiating lines of the surface. It is found pretty
frequently in the Musasino serics, but in the Kakegawa it is rather rare,
The generic name s changed Dby the reason that the first species of
Solecurtus BLANVILLE 1824 is Solen legumcen Linng, and differs very
much from Solenz strigilatus, the type of Psamimnosolerr to which the
present species belongs.  The name Macka Oxren 1835 was introduced

later than Psamnosolerr Risso 1826.
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Solenidae

Solen cf. gordonis Yorxovama.

Occuryence~—Dainiti.  Tennd-chrine.

Solerr is not rare in the Dainitd sands.  But, owing to fragility of the
shell, it is very hard to get a perfect specimen.  The few small specimens
found in hard calcareous nodulss remind me of the young of Solen
gordonrs Yorovama (Fose, Miura Penin., p. 111, pl. 7, f. 23.) which is
living in the waters of Western Japan and has been discovered in the

Miyata Beds of the Miura Peninsula.

Mactridae

Mactra crossei (DuNKER).

1882, Tiigonela crossei Dunker, Index Moll. Mar. Jap., p. 183, pl. 7, f. 1—4.

1923,  Mactra crosser, YOKOYAMA, Tert, Moll, Dainichi, p. 14.

Occurrence.— Dainiti.
Lrvrnng.—Tokyd DBay.
There are several specimens of this small thin shell in the collection.

They have the appearance of he immature specimens of the next specics.
Mactra sulcataria Drsnaves.

1853. Aactra sulcataria DESIAYES, Proc. Zool. Soc., p. 15.

1854, Mactre suicataria, REEvE, Conch. Tcon., sp. 5.

1869. Alactra sulcatardz, Tascilxy, Jap. Mcer. Conch., vol. I, p. 133.

1882, Zrigonella sulcataria, DUNKER, Index Molk Mar. Jap., p. 132.

1895. Juctra sulcataria, PiLspry, Cat, Mar. Moll. Jap., p. 118,

1906, Mactra sulcataria, TOKUNAGA, Jour, Coll. Sci. Univ. Tokyo, vol, 21, art. 2, p. 40, pl.
2, f. 26.

1916,  HMuctre sulcataria, Iwarawa, Hand-list Jap. Biv., sp. 428.

1917. Mactra sujcataria, TAMY, Jour. de Conch.,, vol. 63, p. 190,

1922. Mactra sulcataria, YOROYAMA, Foss, Up. Musashino, p. 126.

1925. Aluctra sulcatarit, YOKOvAMA, Jour. Coll. Sci. Univ. Tokyo, vol. 45, art. 5, p. 17.

1925, AMactra sujcataria, YOROYAMA, Ibid. vol. 45, art. 7, p. 10,

1925, Aactra sulcataria, YOROYAMA, Jour, TFac. Sci, Univ. Tokyo, scc. 2, vol. 1, p. I0.
Occurrence,—Dainiti (rare).

Distribution.— Abundantly found in the Upper Musasine of Tiha-
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ken ; less frequently in the same series at Toky0. Sirado Bads. Neogene
of Titibu. Holocene of Tokyd.

Liveng.—Japan proper. Also North China and Vladivostok.,

A single young left valve is at hand. The adult shell is distinguished
chiefly by its prominent concentric grooves, which converge neatly on
each side in the areas.  Young shells less than 30 mm. in height are
generally smooth, The fossil specimen measures 2r mm. in length and
17 mm. in height, It differs from M. crossez (Dunker) in being more

equilateral,

Raéta pulchella (Apans et REEvE.)

1848, Poromva pulchella AnAMS & RERVE, Zool. Voy. Samarang, Moll., p. 83, pl. 23, I. 1.
1854, Mactra rostralis DESHAYES, Proc. Zool. Soc., p. 69.

1854, JAactra rostralis, RERVE, Conch. Teon., sp. 119.

1882, Radta rostralss, DUNKER, Index Moll. Mar, Jap. pp. 18g, 261,

1885.  Raeta pr’chella, Surrs, Challenger Rep. Lamellibranch,, p. 50.

1895. KNaeta puichella, I’ILs;ZRY, Cat. Mar. Moll. Jap., p. 119,

1915, ZLabiosa pulchelln, TwaAxAwa, TTand-list Jap. Biv., sp. 448.

1918. Labisa (Raeta) pulckella, Lamy, Jour. de Conch,, vol. 63, p. 358.

Occurrence.~—Dainiti.

Lrwzng.—T8kyd Bay. Inland Sea. IMizen. Borneo.

This determination applies to many specimens found in the calcareous
nodules. Probably this thin and fragile shell is not rare in the Dainiti
sands. It is a littde clongate, ovately subtrigonal and subequilateral shell
with a broadly round anterior and a rostrated triangular posterior end.
The beaks are not so posterior as in Racta yokohamensis Piissry, The
surface is sculptured by concentric undulating plicae. Prof. Yoxrovama
mentions the occurrence of a single right valve of XK. yokohaniensss in

the Dainiti sands.
Lutraria maxima Jonas.
1922, Lwutruria maxima, YOKOYAMA, Ifoss. Up. Musashino, p. 133, pl. 8, f. 9, 10,
Occurrence.—~—Il6nohasi (rare).
Distribution.~—Upper Musasino.

Lrorng.—China, Central and Western Japan.
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A single anterior half of a left valve represents this species.

Corbulidae
Corbula erythrodon I.AMARCK.

1835.  Corbula erythrodon, DESHAYES, Anim, s. Vert, vol. 6, p. 138.
1844. Corbu’a ervthrodon, REEVE, Conch. Tcon., 51'). 4.
1868.  Corbula ervtlerodon, A. ADAMS, Am. Mag. Nat. Hist., p. 365,
1869. Corbuia erythrodon, Liscuxe, Jap. Meer, Conch., vol. I, p. 136.
1882,  Corlulz erythrodon, DUNRER, Index Moll. Mar. Jap,, p. 176,
1922, Corbwla ervthrodon, YorovaMa, Foss. Up. Muasashino, p. 122, pl. 6, f. §, 9.
Occurrence.—Dainiti,
Distribution.—Upper Musasino.
Lrorng.~—China and Western Japan. Tékyd Bay.
This solid and variable shell is frequently found in the sands of Dainiti.
The determination applies to several small specimens which are somewhat

oblong compared with the typical living form.,

Corbula scaphoides Hinps.

1843. Corbula scaplhoides ITINDS, Proc, Zool. Soc., p. 56.

1844. Cordula scaphoides, REEVE, Conch, Icon., sp. 24.

1855.  Corduia scaphoides, Syrry, Challenger Rep., Lamellibranch., p. 32, pl. 8, f. 3.

1887.  Corbula scaphordes, MARTIN, Tictbohrungen auf Java, Samm. Leiden, vol. 3, p. 196,
pl. 10, I. 199,

1920. Corbula scaphoides, TEscir, Jungtert. u. Quart. Moll, v. Timor, Pal. Timor, vol. 8, p.
106, pl. 22, f, 281—283.

- Occurrence.— Taruki.

Distributron—Kakegawa series of Tosa at Koénomine.  TPliocene
and Pleistocene of Timor. Pliocene of Java.

Living.—Singapore, Philippine. Torres Strait. Hong-Kong.

A closely affined form lives in Western Japan.

There is a single fractured left valve found in the Tennd sands.
Several good specimens from Tosa are in better preservation,  C. scaphordes
may easily be distinguished by its numerous superfine granular radial lines.
C. funcate Hinps is said to have also the minute granular radials, but

may be distinguished from the present species by its much shorter and
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triangular young valves, Mature valves are more triangular and strongly
convex and Dbear certain resemblances to C. erythrodors L.avarck, from
which they differ in having a sharp posterior angle, morc prominent
concentric ridges and the above mentioned radials,  There is known a
much longer Cordula living in Kii which has been assigned to C. sacphordes.
It is quite similar to C. sacphordes but has the radials almost obsolete,
The development of the shell is well observed in the Japancse fossil
specimens. The young shells of about 3 mm. long and 2 mm. high are
nearly smooth ; the next stage about 13 mnm. long and ¢ mm. high are
flattish, very sharply keeled posteriorly and well marked Dby fine radials.
The mature specimens are much deeper, triangular and bear highly

developed hinge teeth.

Saxicavidae
Panope generosa GouLp.
1923. Panope generosa, YOKOYAMA, Tert. Moll. Dainichi, p. 14.

Occrrrence.—Dainiti,

Distribatzon.—Neogene rocks of Siobara; Sinano; Ibaraki and Izumo.
Sirado Beds.  Upper Musasino of T6kyd and -Tiba-ken. Miocene, Pliocene
and Pleistocene of California.

Lrong.~—West Coast of North America from Puget Sound to San
Diego (Dars).  Japan.

Perfect specimens attached to calcarcous nodules are found in the-
sands of Dainiti. Panope japorca Apams (Proc. Zool. Soc., 1849, p.
170, pl. 6, f. 5.) is most probably a young shell of the present form

which scems to he very variable in contour.

SCAPHOPODA
Dentaliidae
Dentalium (Antalis) weinkauffi DungEer.

1881,  Dentatiuime entale, BRAUNS, Geol, Tnv. Tokio, p. 35.
1882, Dentalivm Weinkauffi DuNgER, Tndex Moll. Mar. Jap., p. 153, pl. 5, f. 1.
1865, Dentasium. Weinkawffi, P1issry, Cat. Mar, Moll. Jap., p. 116,
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18¢8.  Dentalium Weinkawjfi, P1Lssry & Swrarp, Man. Conch., vol. 17, p. 40, pl. 2, f. 26,

1600, Dentatune cl. weinkanffi, ToxuNaca, Jour. Coll. Sei. Univ. Tokyo, vol. 21, p. 33, pl.
2, . 1.

1920, Denta 7um wernkanffi, Y OKOYAMA, Foss. Miwra Penin, p. 102, pl. 6, f. 19—21.

1922, Dentacnm weinkanff, YorovAMA, Foss. Up, Musashino, p. 118, pl. 6, [. 6.

925.  Dentatium weimkanff, Yoroyama, Jour. Coll. Sci. Univ., Tokyo, vol. 45, art. 5. p. 16.

1925, Dentolipm weinkawffi, Yokovama, Jour. Fac. Sci. Univ, Tokyo, sce. 2, vol. 1, p. 0.

025, Dentalium weinkaff, YorRovAMA, Tbid. p. 118,

Oceurrence.~Tenndyama,

Distribution.—Neogene of Tittbu and Sinano.  Sirado Deds.

T.ower and Upper Musasino of Miura; Tokyd and Tiba-ken.

Laving.—Central and Western Japan.

The examples from the Tennd sands differs from the living and the
Upper Musasino forms in attaining a larger size and in having seven
ribs in the young stage, the interspaces of which have two to four fine
threads, In the Upper Musasino form the number is larger, being ¢ to
12. The apical characters are the same as in the living species.  The

fossil variety is not known living.

Dentalium (Antalis) buccinulum Gourp,

1859.  Dentaliuimn buccinwlune Goulp, Otia Conch,, po 1Ig.

1872, Dentalium bucernulum, SOWERBY, Conch. Icon., sp. 5o.

1895, Dentatinum bucciufum, PiLspry, Cat. Mar, Moll. Jap. p. 116-

1806,  Dentaium buccinuliumn, CLESSIN, Syst. Conch. Cab, Mart. Chemn., vol. 6, pt. 14, pl
5, p. 21, pl. 6, f. 4.

.1897. Dentatinm buccinufum, PILSBRY & Suare, Man, Conch., vol. 17, p. 14, pl. 5, f. 54~
76, pl. 6, f. 84.

Qccurrence.~-Dainiti.  Honohasi, Tennd-shrine.

Lzoing.—Japan. '

The shell is small, moderately regularly curved, often straightened
anteriorly in mature portion, hyaline and strong and rather rapidly
increasing in diameter. The primary ribs are 12 to 14, low but sharp,
more prominent near the tip. A secondary rib is found in cach interspace
of the primary ones, It passes by degrees into the size of the primary
ribs, there being thus 24 to 28 equal riblets parted by shallow intervals

as wide as themsclves on the surface of the shell about 2 mm. to 2-5 mm.
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in diameter. The ribs vanish toward the anterior end in maturity. The
apex has a very small notch on the convex side, There is a specimen
the true apex of which s acicularly narrowed and pointed and has a
distinct notch.  One of the specimens a little fractured at the aperture
measures 257 mm. in length (probably had been 26 mm. in the perfect
state), and 35 mm. at the aperture, 1+4 mm. at the apex in diameters.
The degree of development of the ribs is not constant; in the full-grown
shell more than 30 mm. long, they are almost always obsolete and the

anterior portion is polished.
Dentalium (Fissidentalium) sp.

Occurrence.~—Tenndyama.

Tfragments of a subrectilinear, prominently ribbed Dernfalizun are under
examination.  In one of them, the ribs are 25 in number near the tip.
They are more closely set on the concave side. A {ragment of a larger
diameter has 30 equal ribs on the anterior portion which are less elevated
than the apical ribs. The shell increases rapidly in diameter. This form
reminds me of Prof. Yorovama's D. complexunst Darr found in the
Lower Musasino and other Neogene rocks of this country, but that species
is different from the species of DarL living in Hawail., It is also allied
to D. subrectrin MartiN, a Miocene fossil of Java, but the latter has a
smaller number of more alternating ribs.  The figures of 0. Junghuhz
as the Japanese fossil, although the original figure given in his * Tertiacr-
schichten auf Java 7 shows a more slender shell with alternating ribs.
The specimens under examination are too fragmental and small in number

to give a specific name.

Dentalium (Episiphon) filum Sowerpy.
186o.  Denta'inm fitun Sowersy, Thes. Conch., vol. 3, p. 89, pl. 225, f. 45.
1860, Dentalium fistule SowERrsy, Ibid, p. 99, pl. 225, f. 62,

1872. Dentairume filum SOWERBY, Conch. Icon., sp. 32.

* Foss. Miura Penin., p. 101, pl. 6, f. 27.
#  pl. 10, f. 182, 183.

o opl,o12, fo11L
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1872, Dentalinm fistule SowErpy, Ibid., sp. 44.

18G6.  Dentatrune filwins, CLESSIN, Syst. Conch. Cab, Mart. Chemn., vol. 6, pt. 5, p. 22, pl.
4, f. 5.

18¢6.  Dentalium jfistwla, CLssin, Ibid, p. 22, pl. 6, [. 10.

1897 Dentalium (Episiphon) fifune, Piussry & Suarp, Man, Conch., vol. 17, p. 118, pl

- 18, f. o
1897,  Dentatune (Episiphon) fistula, PiLssry & Suawrpe, Ibid, p. 117, pl. 18, f. 0,

Occurrence.~Tenndyama. Taruki.

Lemng.—Mediterranean and Adtlantic; also Philippine.

The materials under examination comprise a perfect mature shell
which measures 14 mm. in length and 1-5 mm. in diameter. It is very
lightly curved and nearly cylindrical.  The apex is truncate, tubiferous
and almost as wide as the aperture.  The surface is smooth except for
the very fite incremental lines. There is also an apical part of a young
shell which is more rapidly tapering. 2D. sowerdy: GuILDING of America
differs from this form in having rings, although its Cuban form is
absolutely smooth and glistening.  The fossil is thick but exhibits no
trace of ring. The occurrence of this species in the Fast has heen little

known,
Siphonodentaliidae

Siphonodentalium nipponicum n, sp. (Plate 11, figs. 17-19.)

Shell small, short, thick and strong, slightly arched, moderately
tapering, with a relatively large apex.  Surface smooth and polished ; the
incremental lines indistinct. Aperture a little oblique, circular ; the margin
thin and fragile. Apex oblique, the coavex side being higher, with 4
lobes in two pairs, one of which on the convex side is high; the other
on the concave side is parted by a wide shallow sinus, ILength, 6-2 mm., ;
diameter, o-77 mm. Type: Holotype, no. 224.

Occurrence.~Hbnohasi (frequent).

The apical character reminds us of the subgenus ZFvlyschudes of
Cadulus which, however, has in general a narrowed aperture.  The
present species, having a cylindrical shape, is a Szphornodentalizge without
doubt,  Hitherto no living form of .Sephoncdentalium has been known

in Japan,
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GASTROPODA
Trochidae
Monilea cingulata n. sp. (Plaie 777, figs. 3, 4.)

Shell moderate in size, turbinate-conical, widely umbilicate, strong,
pretty thick, spirally sculptured. Spire conoidal, apex acute, suture canali-
culate. Whortls 8, moderately convex, very slightly shouldered. Protoconch
very small, smooth, of 2 whorls. Surface densely finely and elevately
cingulate, the cinguli closely and finely granulated by oblique incremental
striae.  The next whorl to the protoconch shows three obscure riblets
which are feebly developed cinguli. The fourth whorl is ornamented with
three cinguli separtacd by excavated interspaces, each of which is about
as wide as the cingulum. There appears a thread on later part of the
interstices, In the succeeding volutions, the interstitial threads grow gra-
dually into smaller cinguli which are situated closer to the upper cinguli.
There are four pairs of these cinguli on the fifth whorl, and about 14 pairs
on the body-whorl. Base convex; aperture oblique, roundly quadrate, angled
above, with g conspicuous spiral 1‘idgés within; columella oblique, concave
above, slightly reflected and produced over the spiral funicle, Umbilicus
about one-third of the diameter, perspactive, plicated by incremental lines,
with a spiral funicle. ITeight, 11 mm.; diamecter, 14mm. Type: Holotype,
no. 30.

Occurrence.—Dainiti.

This species may readily be distinguished from the allied spzcies.  The
description was made on a single but pretty well preserved specimen faintly

marked with numerous dotted drab streaks.
Calliostoma unicum (DUNKER).
1923.  Caltiostoma qenicrem, YOokovaMa, Tert. Moll. Dainichi, p. 13.

Occurrence.—Dain'ti (very rare).

Leving.—Japan,
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Lischkeia alwinae (LisCHKE).

1822.  Zyockus mondiferus LAMARCK, Anim. s. Vert., vol. 7, p. 26.

1843. Zirockus moniiferus, Dusuayes, Ibid,, 2nd edition, vol. 9, p. 146.

1871, Trockus Alwinae 1iscHkE, Jap. Meer. Conch., vol. 2, p. 84, pl. 6, [. 17—19.
1889. Calizostoma monilifersin, P1LsBrY, Man. Conch.,, vol. 11, p. 341, pl. 63, f. 15--17.

1895.  Cwllrostoma (Lischkein) moniliferum, Piuspry, Cat. Mar. Moll. Jap., p. 99.

Occurrence.—Tenndyama.,

Leving,—Central and South-western Japan.

This determination applics to a single specimen of a moderate size
in much fractured condition, which differs nothing from LiscukE’s Zrockus
alwinae, a species living in Japan. It measures 33mm. in diameter and
is a little smaller than the figured specimen of Liscuxke, DBut tlle callus of
the inner lip are developed better, covering the whole wmbilicus. FISCHER’S
figure in Tryon’s Manual of Conchology as well as the original figure of
TLiscuge shows no such a spreading inner lip. Some of the living examples
from Sagami have a similar callus. This species is not Zrockes monhjer
T.amMarcg, which is a fossil of the Upper Eocene. TiscHER’s ZLzsclkein
is based upon Z7ockus wmonlyferus T.AMARCK ; but these two specific names
are very confusing only differing in their terminations, CossMANN used the
subgeneric name Leschkia of Calliostoma with 7. wmomdgfer as the type.
Therefore CossmanN’s Lzschkia is a group quite different from FISCHER's
Lischkers which is rather related to Zurcicula and Bathybendbix in having
a nacreous shell and the similarly sculptured embryos and in general features
of ornaments, )

Umbonium (Suchium) suchiense YOROYAMA.
1923.  Umbonium suchiense YoxovaMa, Tert, Moll. Dainichi, p. 13, pl. 2, f. 1.

Occurrence.—Dainiti. Tennd-shrine. ,

This species and its group are characterized by the depressed shell
with many fine spiral threads. . swchense in the Tennd sands differs from
the parent form in the Dainiti sands in that the spiral threads are finer
with wider interspaces and are more numerous, while the basal striae arc
crowded around the umbilicus, so that the subperipheral zone is smooth
for a certain extent. These differences are the first step of the evolutionaly

changes. There is evidently a tendency for the threads and striac to become
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finer and finer until at last they become almost obsolete. . groandeuns
LEsson, the recent representative of this group, possesses neither basal
striation nor surface ornamentation with the exception of a few periphe-

ral obscure striae.
This species is the type of the subgenus Swc/uzin. Suchuin was pro-

posed by myself with the following characters: Shell costulate, suture mar-
gined below with a band, callus pad consisting of two parts called parietal

and columellar lobes divided by a deep sinus.

Umbonium (Suchium) suchiense subsuchiense MAaKIYAMA.
1925,  Umbonium (Suchiunt) suchiense subsuchiense MARIYAMA, Jap. Jour. Geol. Geogr., vol.
3, p. 129, pl. 20, f. 10,

Occurrence.—Tenndyama.

Distribution.— Upper Kakegawa,

This is the intermediate form between U. suchiense and U, gioarniewmn.
There are many mutations and submutations in various horizons of the
Kakegawa series, but owing to bad preservations the slight changes of

their fine sculptures are hardly described exactly.
Umbonium (Suchium) mysticum YOKOVAMA.

1923.  Umbonium mysticum YorovAmA, Tert. Moll. Dainichi, p. 13, pl. 2, £. 6, 7.
1925,  Umbonium (Suc/zz'mnj mysticum, MAKIYAMA, Jap. Jour. Geol. Geogr., vol. 3, pl. 20,
f. 3.
Occurrence.~-Dainiti.
Distribution.—Horinouti group. Kakegawa serics of Tosa.
The group of U. mysticewn is distinguished from that of U, suclucnse
by its higher shell sculptured by from four to six spiral ridges.
Key o the species and subspecres of the gens of S. mysticunn.
Base with spiral grooves, surface with 4 ridges which interspases are
excavate ; subsutural band crenate . . .. .. ... ... . . 2VSLCWIR.
Base striate, surface with 4 threads, which interspaces arce slightly concave;
subsutural band distinctly striated . . . . ... ... ... . obsoletwn.
Base smooth.
5—6 fine threads, subsutural band obscurely stiiate....conglomeratime.

4 strong threads, subsutural band smooth or tubercled.... arenariime.
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g—s5 appressed ridges . . . ... ..o o ... TROM RPN,
Shell like mzonliferum, but has striated base and subsutural band . .

e e e e e e e e e e e e e e e e e e e e e e e u e . decoratumn

Umbonium (Suchium) obsoletum MAKIYAMA.
1925. Umbonzum (Suchium) obsoletun: MARIYAMA, Jap. Jour. Geol. Geogr., vol. 3, p. 128,
pl. 2o, f. 5.

Occurrence.— Honohasi, Iwasibara.

This is a very characteristic fossil of the upper horizon of the Dainiti
sands. It differs from the preceding species in being less prominently

sculptured and possessing a tubercled subsutural band.

Umbonium (Suchium) obsoletum conglomeratum MAaKIYAMA.
1925, Umbonium (Suchinn) obsoletun conglomeratum MARIVAMA, Jap. Jour. Geol. Geogr.
vol. 3, p. 129, pl. 20, f. 6.
Occurrence.—Saigb-bridge. THo6nohasi (rare).
This subspecies is abundant in the uppermost horizon of the Dainiti.

It must have been derived from the species.

Umbonium (Suchium) obsoletum arenarium MaxivAMA.

1925.  Umbonium (Sucliym) obsoletin: arenariuwm NARIYAMA, Jap. Jour. Geol. Geogr., vol.
3, p. 129, pl. 20, f. 7.
Occurrence.—Tennd-shrine and Tenndyama. Nitd,
Distributeon.—~Kakegawa series of Tosa.

This is the characteristic form of the Tennd sands.

Neritidae

Theodoxus (Clithon) retropictus (MARTENS).

1879. Neritina retropicta MARTENS, Syst. Conch. Cab, Mart. Chemm., vol. 2, pt. 10, p. 169,
pl. 17, f. 18 ~20.
1888.  ANeritina retropicta, TRyoN, Man. Conch., vol. 10, p. 07, pl. 24, f. 40, 41.

18095. Neritina retropicta, PirsBry, Cat. Mar. Moll. Jap., p. 88.
Occurrence.~Tenndyama.
Lzoing.—Nagasaki, IHirado. Rytkyt. Siam. Viti Islands.
S g YuRy

The specimen has remained the only one which has come under
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examination. Compared with the many examples of C. relropicta from
Hirado, it is hardly doubtful that the fossil is identical with that species,
but it may perhaps be questioned whether its coloration agrees well with
that of the recent ones or not. A new species of Clthon which is at my
hand obtained from the Naganuma Beds resembles very closely C. redropecia
in its general shaps. DBut in coloration, the fossil species differs from the
latter in having blackish-purple zigzag lines on the whitish ground,

The distinction between C. retropicta and C. sowerbyana RecLuz would
not be difficult if a variety of the latter did not take the narrower shape
similar to the former.

The specimen measures 1omm. in height and Smm. in diamecter.

Acmaeidae

Acmaea pygmaea (DUNKER.)

1801, Puatella Herold: DunkER, Moll. Jap., p. 24, pl. 3, f. 13.
1861. Patella pygmaca DUNKER, Ibid, p. 24, pl. 3, f. 20,
1871, Acmaea Herolds, LisCHKE, Jap, Meer. Conch,, vol. 2, p. 96.
1882. Zectura Hero!di DUNKER, Index Moll. Mar, Jap., p. I54.
1891, Aemaca Heroldi form pygiaea, Tryon, Man. Conch., p. 45, pl. 9, . 19, 20, 21.
1895, Adcmaca Herolds, Piissry, Cat. Mar. Moll. Jap., p. 110,
1920, Aemaea herolds, Yorovama, Foss. Miwa Penin., p. 99, pl. 6, f. 12,
Occurrence.~Dainiti.
Distribution.—Upper Musasino of Yokosuka.
Leving.—Western Japan, from Tokyd Bay to Nagasaki.
An immature shell of about gmm. long represents the species which
has been known as a variety of Acmaca herolds (DUNKER). But DUNKER
had given the name ZPafells pygieaca to this form in 1860 (Malak.

Blitt.) previous to Pafelln Heroldi which was proposed by him in 1861,

Littorinidae
Lacuna intermedia n. sp. (Plate 7/, fig. 5.)
Shell minute, transversely oval, obliquely depressed, auriform, thick,
smooth; perforate. Spire very small; whorls 3, rapidly increasing, convex,

the last large, inflated, rounded at periphery, dilated in front. Suture grooved.
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Incremental striae form the only sculpture. Umbilicus large, open, pene-
trate, encircled by an acute keel, excavate on its inner surface. Aperture
large, oblique, transversely ovate. Quter lip somewhat diffused, sharp,
coutinuous to the umbilical keel. Columella suboblique, straightish, sharply
margined, flattened in front, the flattened surface somewhat depressed from
the peristome. Inner lip a short way hangs over the perforation. Height,
2mm, ; diameter, z-2mm.; oblique diagonal of the aperture, 1-8mm. Type:
IHolotype, no. 42.

Occuryence.~Dainiti,

In this species the form more approaches Stenolis laxale A. ADAMS
than  Zacuna stenotoinorpha Pissry (Cat. Mar moll. Jap., p. 64, pl 8, f.
3.). It differs from .S. laxata (Jour. de Conch., 1868, p. 54, pl. 4, f. 7.) in
that the aperture is more oblique and not narrowed behind, the umbilicus
is smaller and the body-whorl never solute.

L, entermedsa differs from L. slenolomorpha in that the shell is much
more transversely inflated, much more obliquely depressed, the aperture is

larger and the spire is smaller.

Rissoidae

Cingula (Setia) subangulata n. sp. (Plate 177, fie. 6.)

Shell minute, conoidal, moderately thick, smooth, rimate, Spire
elevated conical, 4/3 times the height of the aperture, faintly gradate, with
a blunt apex, outline slightly convex. Protoconch depressed, bluntly
rounded, smooth, Whorls 4%, flatly convex, with slight angles above and
below the suture, the last large, about 2/3 of the entire height, narrowly
and roundly shouldered; periphery roundly angulate; base oblique, flattish.
Suture deep, channeled, Sculpture: the first whorl next to the protoconch
has 5 spiral striac; the later whorls smooth except for microscopic incre-
mental lines. Aperture suboblique, ovate-rotund, with the outer half more
curved, narrowly rounded above; peristome continuous, slightly thickened
inside, with a blunt edge, slightly reflected at the base. Columella vertical,
straight, very slightly arcuate above, Height, 1-47 mm. ; diameter, o g2mm.

Type: Holotype, no. 46,
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Occurrence.—Dainiti,

Many species of the subgenus .Sezz have convex whorls and round
periphery, while some others have more flattened whorls, The present
species is characterized by the narrow shoulder and the roundly angled
periphery that continues from the margin of the profound suture. Mr.
Kuropa kindly showed me some unnamed species of Japanese living Sela

in his collection. The fossil species is related to none of these living forms.

Thiaridae

Thiara totomiensis n. sp. (Plale 117, fig. ».)

Shell of moderate size; ovate, slightly ventricose. Spire much eroded.
Whorls few, rapidly increasing, sharply concavely shouldered at the upper
part, the angles flatly tubercled by up-projecting axial folds, about 10 on
the penultimate whorl. Surface sculptured by irregular incremental lines.
Body-whorl very large, slightly ventricose; base ornamented with 8 to g
indistinet spiral threads.  Aperture large, suboblique, clongately ovate,
sharply angled above, Outer lip thin, sharp, somewhat sinuate at the base.
Columella subvertical, rather long. Height of the uneroded 3% whorls, 27
mm. ; diameter, 16 mm. Type: Cotype, no. 4g9.

Occurrernce.~Dainiti.

Being allied to Melarza amarula Tinng, this species belongs without
doubt to the genus Melwna s. str. which, in accordance with the rule, is
now called Zlware. This Ziuara s. str. is quite exotic to the Japanese
fauna, 7% fwarcdlle T.amarck is the closest to the present new species.
But in 7. Zofomuernses the tuberculations are compressed, while in 77 #uzarelia
they are cylindrical. This fresh water form must have been mixed with

the marine fauna by chance.

Cerithiidae

Bittium kurodai n. sp. (Phte 117, fig. 8.)
Shell turreted, narrow and high with spirally prominently sculptured
whorls.  Spire high, about five-times the height of the aperture, outline

straight. Whorls 11, slowly and regularly increasing, convex, contracting
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gradually upwards into the suture, contraction shorter and more rapid
towards the bottoms. Protoconch of 1% smooth, convex whorls, a little
deviated from the vertical axis. Base concave around the neck, smooth,
often with a few obsolete spirals. Suture impressed, linear, margined.
Sculpture consisting of narrow spiral keels, 2 on the first whorl next to
the protoconch, 2 on the last; on the uppsr contraction there are usually
2 prominent spiral cords; there are one more marginal cord at the bottom
of the whorl; the three keels are equidistant, separated by excavated
interspaces narrower at first and wider at last than the keels; periphery
with 2 spirals continuous with the marginal cords of the suture. Axials
consisting of obscure plicated equidistant ribs. Aperture oblique, rhombic,
angled above; canal very short, open and broad, appearing as an acuminated
point of the aperture. Outer lip thin and sharp. Columella arcuate, below
vertical, inner lip very narrow, Height, 7.6mm.; diameter, 2mm. Type:
Holotype, no. 23s. '

Oceurrence.—I16nohasi.

This form is quite unique in having a long turreted shell with strbng
spirals and without varix. It reminds us something of Ziwritella, but the
axial plicac and the short canal rather represent the characters of Betlinac.

Undoubtedly it is neither Zackyrkynuclus nor Aclis,

Bittium crosio n. sp. (Plate I17, fig. 11.)

Shell minute, narrowly conical, reticulate, lightly tubercled, thick. Spire
not very high, about 2% times the height of the aperture, pointed; butline
straight but slightly angulated. Protoconch of two smooth depressed blunt
subrounded whorls. Whorls 5, exclusive of those the protoconch, regularly
increasing, short, flatly convex, angular, feebly contracted at the suture;
the last about half the entire height, rounded at the periphery; base concave
around the neck, Suture in itself unrecognisable, but distinctly canaliculate
being defined by the contraction at top and bottom of each whorl. Sculpture
consisting of 4 squarish spiral threads on the upper whorls, 5 on the
body-whorl, the uppermost close to the suture, the lowest on the angle of
the upper sutural contraction; crossed by straight equidistant axial riblets,

about 21 on the body-whorl, the heads very feeble; base with a squarish
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spiral thread above and a very fine thread around the neck, Aperture
roundly ovate, suboblique, obtusely angled above, narrowly effuse below,
but no distinct canal, with a slight notch. Quter lip thin and slightly convex.
Columella subvertical. Height, 2:9mm. diameter, 1-4 mm. Type: IHolo-
type, no. zo. ‘

Occurrernce.—Dainiti,

Lzpeng.—Tanabe, Wakayama-ken.

The above description is partly based upon the living specimen, the

colour of which is yellowish brown or chestnut brown,

Triphoridae
Triphora sp.

Shell small, elongate-conic, sinistral. Spire high ; outline almost straight,
Protoconch high, convex, smooth, apex broken. Whorls 5, regularly
increasing, flat; base flat. Sculpture: the early whorls have two equal
keels, but the later ones have a smaller keel intercalated between them;
all these keels are crossed by about 18 axial riblets, the point of intersection
raised into rounded gemmules. Periphery of the base acutely angled with
a smooth keel, Aperture round; columella vertical, arcuate. Ieight about
2-25mm. ; diameter, 1-6mm.

Occurrernce.~Dainitl.

The only example of this form is unfortunately imperfect, its apex
being absent while its principal characters of the base are also wanting.

It resembles an immatwre shell of 77 ofsuenses (Yoroyama) in its sculpture.
Turritelidae

Turritella perterebra Yoxkovama.

1923,  Turritella perterebra YOkOYAMA, Tert. Moll, Dainichi, p. 11, pl. 2, f. 2 —5.
Occurrence.~Dainii. Honohasi, Tennd-shrine. Saigh. Nitd.
Distribittion.—Kakegawa series of Tosa,

This is one of the most common forms of the lower Kakegawa
series. The coarser spiral threads have been described to be six to eight,
but mature whorls having a diameter more than zomm., have about ten of

such threads. The threads and alternating finer threads are unequal in
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their magnitudes. In wider interspaces of these threads on the lower surface
there intervenes a finer thread of the third cycle. The shell probably
attains a large height, more than 1zomm,, in the adult. The aperture has
a rather thick inner lip with a free margin. A fossil Zurritelle found in
the Upper Miocene of Java and named 7. Zerebra I.amarck var. by Dr.
K. Martly, is interesting as showing relationships to 7. fertercbra.  This
shell of MarTIN is described to have 7 sharp spiral threads which interspaces
regularly have each a finer one. The spiral are somewhat stronger in it than
in the Japancse shell, some individuals of which presenting a less convex
shell,

The living 7. Zerchra IY.amarck apparently approaches the fossil

species, but is not eagily mistake for them.

Turritella totomiensis n. sp. (Plale 117, fig. 0.

Shell turreted, narrow and high, with spiral cords. Whorls regularly
and slowly increasing. The upper third of the surface of a whorl is flat
and slopes steeply, with 2 fine and indistinct spiral threads; the lower
two-thirds is ventricose, with 4 narrow-topped spirals, interspaces of
which are much broader and concave-bottomed. Base nearly flat, spirally
sculptured by many obsolete threads Surface also sculptured with fine
regular incremental striac all over, a few of which exceptionally growing into
strong incontinuous cords showing the early peristomes. Aperture oval,
slightly angled above, oblique. Columella vertical, straight and sharp.
Diameter, gmm. Type: Holotype, no. 48.

Occurrence.—Dainiti (very rare).

This species is based upon an unique specimen with a broken apex.
The height of the shell is probably about qomm. with about 15 whorls.
It is distinguished from all the other fossil species by its peculiar sculpture.
The shell substance of this species is porcellancous, while it is earthy in

7. pertercora.
Xenophoridae

Xenophora exuta (REEVE).

1842. Phorus exutus REEVE, Proc. Zool. Soc., p. 162,
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1851, Xenophora exuta, Puirierr, Syst. Conch. Cab, Mart, Chemn., vol. 2, nt. 3, p. 348, pl
48, f. 4.

1869. Xenophora exuta, LisCHKE, Jap, Meer. Conch., vol. 3, p. 8z.

1878,  Phorus exutus, SOWERBY, Conch. Tcon., sp. 7.

1881, Xenophora exuta, DUNRER, Index Moll. Mar. Jap., p. 123.

1886. Xenophora exuta, Tryon, Man, Conch., vol. 8, p. 161, pl. 46, . go, 91.

1895. Xenophora exuta, P1LsprY, Cat. Mar., Moll. Jap.,, p. 7o.

1919, Xenophora exuta, Twaxawa, Cat. Jap. Moll. Tmp. Maus., p. 48.
Occurrence,~Tenndyama,
Distribution —Kakegawa series of Tosa.

Liveng.—DPacific coast of Japan to the west of Sagami. Ogasawara

Islands. Inland Sea. China. ,

The laminar dilation of the periphery is broken in every specimen
under examination. The spire whorls are, however, quite the same as in
the living X. exufa. They are marked with diagonal strine which ob-
liquely across the growth-lines, The sutures are ill-defined, very superficial
and unevenly undulating. The protoconch is small, conic and consists of a
few convex, smooth polished whorls. The succeeding earlier whorls ex-
hibit marks of agglutination of small forcign bodies; and this is an evi-
dence for that those non-agglutinate species grouped under the subgenus:

Tugurnon, have the ancestry with the habit of the typical Xenopliora.

Cymatiidae

Bursa ranelloides (Reevk).

1844, Tviton ranefloides RELVE, Proc. Zool, Soc., p. 111.
1844. Twiton rancllordes REEVE, Conch. Teon., sp. 10,
1881, Ranclla cruentate, TRYON, Man. Conch., vol. 3, p. 39.
1895.  Ranella ranelloides, Piusery, Cat, Mar. Moll. Jap., p. 48.
Occurrence.~Tennbyama,
Lzving.—Island of Tuzon, Philippine, Sagami Bay, Japan.
Shell of medium size, ovate, nodulous, varices discontinuous., Spire
high, acutely conical, about the same height as the aperture, Protoconch
smooth, conical. Whorls 8 to g, depressed at the upper part. Sculpture

consisting of a varix or two, many series of nodules and very fine reticulation
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over the whole surface; varices prominent, round, rather compressed laterally;
two consecutive varices making an angle about zoo at the axis of the spire.
The spire whorls are encircled by a row of about 10 prominent nodules;
the surface above this line is axially granulately plicated. There is a row
of smaller nodules beneath the main one; the dody-whorl exhibits three rows
of nodules, the interspaces of which are encircled by three or more series
of small grains. Suture distinct, not deep, undulating. Base somewhat
excavated below. Aperture oblique, oval with a deep canal above, produced
below into a short, open, slightly recurved and truncate canal. Outer lip
expanded, sharp, with a thick varix on the outside, denticulate within;
columella vertical, somewhat concave, slightly bent to the left on reaching
the canal; inner lip broadly extending, with a free edge, plicately denticulate
all over, spreading as a thin callus far beyond the parietal wall, leaving
the nodules and grains still visible, thickened above at the entrance of the

posterior canal.

Gyrineum (Biplex) perca prisca n. subsp. (Plate 777, fig. 6.)

Occurrence.—~Tenndyama.

This form is evidently one of the ancestors of the species which lives
in the waters of South-western Japan and the Philippines. The species
has been known as Ranella pulchira Gray, but this name of PErry has
the priority. The subspecies differs from the specics in that the varices
are not so stellately pinnate and the surface of the later whorls are not so
latticed. In the adult of the spescies, the nodules at the crossing points of
the lattice are nearly obsolete on the median portion of the whorls. In
the subspecies the axial sculptures are obsolete on the last two whorls.
The varices of Gyrincum (Biplex) pamotancrnsts (MARTINS)¥ are narrower
and have round margins. Most probably this Japanese Miocene species is
the forerunner of the evolutionary lineage of Biplex terca™ B. perca prisca
is an intermediate mutation of the series. It has more specialised varices,

they being wider and more angular than in the Javanese form. The

¥ Tossilien v. Java, p. 151, pl. 23, f. 352.

* - Biplex perca PERRrY, Conch, pl. 4, no. §, 1811.
P 4 5
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living representative has more prominent varices with stellate margins.

The

holotype is no. 3or and measures somm. in height and 34mm. in

diameter.

Cassididae

Phalium (Bezoardica) japOniCurn'(REEVE).

1848.
1857.

1869.
1882,
188s.
1893,
1925.

1925,

Cuassis japonica REEVE, Conch, Teon,, sp. 23.

Cassis japornca, KUSTER, Syst. Conch. Cab. Mart. Chemu., vol. 3, pt. I, p. 24, pl. 44,

S L55 P 43, plogz Lo

Casss japoniea, LiSCHKE, Jap. Meer. Conch., vol. 1, p. 64.

Cussis japonica, DUNKER, Index Moll. Mar. Jap., p. 04.

Cassis saburon var. japonica, Tryon, Man. Conch,, vol. 7, p. 275, pl. s, £. 76, 77.

Cassrs japonica, Pissry, Cat. Mar. Moll. Jap., p. 48.

Cussss japonica, YorovaMA, Joar. Coll, Sci. Univ. Tokyo, vol. 45, art. §, p. IT, pl. 1,
f. 3

Cassis japonica, YOKOYAMA, Ibid., art. 7, p. 13.

Occurrence.—Tennbyama.
Distrebiteon.—Sirado Beds.
Lzvng.—TFrom Bosd Peninsula to Kytsyt.- China,

This determination applies to a single fractured specimen which has

the same characters as the living species. I have nothing to say more

concerning this species, having only one specimen, except that the generic

name must be changed to a more precies one adopted in the modern

conchology.

Tonnidae

Tonna luteostoma (JKUSTER).

1857.

1858.
1869.
1871.
1881.
188z.
1885,
1895.

Dol heteostomun: KUsTER, Syst. Conch. Cab. Mart. Chemn., vol. 3, pt. I, b, p. 60,
pl. 58, f. 2.

Doltum japonica, DUNKER, Nov. Conchi, p. 104, pl. 35, 36.

Dol hieteostonemn, LiscHke, Jap. Meer. Conch,, vol. 1, p. 05.

Doitune jutcostonem, 1ISCHKE, Ibid, vol. 2, p. 57.

DoXune hiteostomum, BrAuns, Geol, Env. Tokio p. 6o,

Dolrum futeostoma, DUNKER, Tndex Moll. Mar. Jap., p. 58.

Dolium liteostoma, Tryon, Man. Conch,,-vol. 7, p. 261, pl. 1, £, 6, pl. 2, [. 7.

Dolium luteostoma, Pirsery, Cat. Mar. Moll. Jap., p. 49.
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1900.  Doliune Juteostomum, TORUNAGA, Jour, Coll. Sci. Univ, Tokyo, vol. 21, art. 2, p. 17,
pl. 1, f. 30, )

1920,  Doltum: juteostomun, YOROYAMA, Foss. Miura Penin,, p. 66, pl. 4, f. 2.

1922, Dolinm [ulcostomn, YOROYAMA, Foss, Up. Musashino, p. 69, pl. 3, f. 1o.

1925.  Dolium Iuteostomam, YORoYAMA, Jour. Coll. Sci, Univ. Lokyo, vol. 45, art, 5, p. IT.

066217‘7‘6/15&.~Tem]6yama.

Distribution.—Upper Musasino of Miura : Miyata DBeds and Yokosuka
Beds.  Naganuma Beds. Upper Musasino of Tkyd and Tiba-ken.
Kakegawa series of Tosa.

Lrvsng.~Japan, distributed {rom TFakodate to Nagasaki, especially
abundant in Tokyd Bay.

The several specimens herewith determined are in much fractured
condition. But, from these partial materials the characters of the fossil
form have been observed fairly well. There is found little difference from
the living species. The sculpture consists of flat-topped equal spiral ribs,
interspaces of which are flat and as wide as themselves; the upper interstices
often have a small intervening ridge.  The only difference between the
fossil of the Tennd sands and the living species is that the interstices of the

latter are more excavated and narrower.

Tonna japonica (YOKOYAMA).

(not Dolium japoniciem: DUNKER)

1923. Galeodea (Sconsia) Japonica YorROYAMA, Jap. Jour. Geol. Geogr,, vol. 2, p. 3, Bl 1,
f. 4.
1923. Galeodea (Sconsia) japonsca YoroyAMA, Tert. Moll. Dainichi, p. 11,

Occurrence.—Dainiti (very rare).

Distribution.—Ncogene of Tzumo. Sirado Beds (Yorovama). Tertiary
of Nara.

An ill-preserved specimen is in the Geological Institute of Tokyd
Imperial University. After examining the topotype, Mr. IKKuroba has come
to the conclusion that it is not a Galeodea but belongs to Zonndne ; it is
differentiated, however, from Zonne in having pzculiar tuberculated spirals.
A new group-name with its detailed description will be published by Mr.

Kuroba in -another opportunity when he gets more specimens,
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Naticidae

Natica janthostoma DESHAYES.

1923. Natica janthostoma, YorkovAMA, Tert. Moll. Dainichi, p. 12. |
Cecurrence.—Dainiti. Honohasi. Twasibara., Tennd-shrine. Tenndyama.
Distributzon.—Widely distributed in the Tertiary rocks of Japan.
Livsng.—Japan proper. Iokkaidd. Kamchatka.

‘ Besides the above reference, Prof. Yorovama mentions the occurrence

of this species in the following papers:

Foss. Miuwra Penin., p. 76, pl. 5, f. 3, 4.

Foss. Up. Musashino, p. 83.

Jap. Jour. Geol. Geogr., vol. 2, p. 4; p. 53.

Jour. Coll."Sci. Univ. Tokyo, vol. 45, art. 3, p. 12.

Ibid. art. 5, p. 13.

Ibid. art. 7, p. 14.

Jour. Fac. Sci. Univ. Tokyo, sec. 2, vol. 1, p. 7; p. 116; p. 278.
This species is a wellknown common form of the late Cainozoic

'periods of Japan, The shape of the fossils under examination agrees SO

well with the living V. janthostoma that there have apparently been little

evolutionary change since the older Pliocene times. The lowest horizon
from which this species is found is the Asagai sandstone of . probable

-Oligocene origin. ‘

Polinices sagamiensis Puspry. (Plate 177, figs. 1, 2.)

1904. Polmrces sagamiensis PILSBRY, Proc. Acad, Nat. Sci. Philadelphia, p. 23, pl. 4, f. 37, 37a.
Occurrernce.—Dainiti, Hénohasi. Saigb-bridge.  Tennd-shrine.

Tenndyama,

Distribution,——Kakegawa series of Tosa.
Leving.—Sagami, Awazi.
Perhaps this is the same form as Prof. Yoxkovama's 2. ample and

P. powssianus., Recent P. sagamuenss is distinguished from 2. powssiana

Recruz and other allied species by its large size of the umbilical lobe and by

“the strong cord around the umbilical crescent. But, the umbilical crescent of

the fossil form is much shallower and has no cord while its Hat-topped lobe

of the funiculum is much more projected into the umbilicus, 1herefore,
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the fossil of the Kakegawa series is not exactly conspecific with 2.

saganienses, but must be the forerunner of the living form.
Eunaticina papilla (GMELIN).
1923, Sigaretus (Lunaticina) papiila, YOoRovAMA, Tert, Moll, Dainichi, p. 12.

Occurrence.~Dainiti (rare).
Distribedion.-—Upper Musasino,

Livting,—Central and Western Japan. Philippine. Moluccas.

Cypraeidae
Cypraea sp.

Occurrence.~Dainiti,

An oblong-ovate, anteriorly attenuate shell with a narrow aperture.
The general outline of this form is very common of the small species of
Cyprace living in Japanese waters, Dut it can not be determined,
having been broken to picces, although it retains some characteristic features.
The most important and unique character of this form is that the outer
lip is faintly denticulate within. The basal part of the shell is flattened as
in Cypraca lalpa Tinng,  The height is about 27 mm. and the diameter

16 mm.

Erato callosa A. Apams et RERvVE,

1861. Lrato callosa, DUNKER, Moll. Jap., p. I7.

1865. Lrato callosa, SowErpy, Conch, Icon., sp. 2.

1866.  Lrato callosa, SowERrpy, Thes. Conch,, vol. 3, p. 82, pl. 219, f. 35—37.

1871, Lmto callosa, Liscuxes, Jap. Meer. Conch,, vol. 2, p. 68.

1879, Erato callosa, WEINKAUFF, Syst. Conch, Cab, Mart. Chemn., vol. 5, pt. 4, p. 146, pl.
- oz2s, f.2, 3.

1882. . Erato callosa, DUNKER, Tndex Moll. Mar. Jap., p. 50.

1883. Liato callosa, Tryow, Man, Conch., vol. 5, p. 9, pl. 4, f. 38, 30.

1895. Lato callosa, Piissry, Cat. Mar. Moll. Jup., p. 52.

1606. Lrato callosa, TORUNAGA, Jour. Coll; Sci. Univ. Tokyo, vol. 21, art. 2, p. 10, pl. 1, f,

1z,
1910, Zrato lackrvma var. cal osa, SMITH, Proc. Malac, Soc., vol. 9, p. 17.
1919. ZHrato callosa, Twarkawa, Cat. Jap. Moll. Tmp. Mus., p. 90,

1922, Lrato callosa, YoROYAMA, Foss. Up. Musashino, p. 69, pl. 3, f. 11,
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Occurrence.—TIonohasi (rare).

Distribedtion.—Upper Musasino of Toky6 and Tiba-ken.

Living.—Central and Western Japan. China. Philippine. Mauritius.

Only one specimen 4-5mm. high before me can be referred to this
species. The shell is swollen at the upper part forming an outline of an
equilateral triangle, Mr. Swirn thinks Z. callosa is a variety of Z. lackhryma,
differing only in colour, and that misidentified Z. lackryma of Sowersy
and Reeve led Pirsery to quote that species as Japanese, Prof, Yoxrovama
considers the Japanese Z. lackrina which is said to have the indistinct
crenulation of the outer lip may possibly be assigned to Z. callosa. The
figures ot Z. laclryma Gray show the shell to be inequilateral and the last
whorl gently convex without heing swollen at the uppsr part, There is such
a shell referable to Z. Jachryma at hand from Awazi. Prof. Toxunaca’s

figure also shows the outline of £ Zackryma.

Volutidae

Lyria mizuhonica n, sp. (Plte 177, figs. 12, 13.)

Shell ovately f{usiform, thick, axially plicate. Spire low, pyramidal,
its height about half that of the aperture, sharp at the apex, outline straight.
Protoconch small, bulbiform, consisting of 1% smooth volutions; the nucleus
depressed. Whorls 6, much broader than high, regularly increasing, lightly
convex; the last very large, about 3/4 of the entire height, inflated, slightly
contracted below. Sculpture confined to axial plicate ribs, about 12 on the
penultimate whortl, extending from suture to suture, subvertical, gradually
fading towards the base. Aperture suboblique, eclongate, narrowed and
channeled above, truncate at the bass.  Outer lip thickened, effused,. smooth,
with a varix. Columella subvertical, straight, forming a slight concavity
above, in joining the parietal wall, provided with about 1o or more somewhat
inequidistant, unequal transverse plaits, of which the lowest but one is the
strongest. Inner lip thin, spreading short way over the body-whorl, lamellate
anteriorly and separated by a groove from the fasciole. Height, 31mm.;
diameter, 15mm.; height of aperture, 23mm. Type: Holotype, no. 3oz.

Occurrence.—Tenndyama,
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Distrebution.—Kakegawa series of Tosa at Kdnomine,

The type of this species is the single specimen discovered in the Tennd
sands of the type locality. It is distinguished from Z. cassidile REEVE, a
common specics of the existing sea of the Japanese Empire, by its less
inflated shell with the higher and more acuminated spire, and that the axials
are less in number, L. wzehonica is not rare in the Pliocene sandstone
of Kbnomine. Some of the specimens show faded spiral colour lines, 3

on a whorl.

Fulgoraria (Psephaea) totomiensis n. sp. (Plte 117, figs. 17,
18.)

A species very dosely allied to Pseplurca corncinna BropeErip.  Whorls
roundly shouldered; the slope a little concave, its height about one-third of
the whorl; the surface below the angle nearly vertical, very slightly coutrac-
ted at the suture. Body-whorl lightly convex, very little contracted below.
Sculpture consisting of 13 axial plicate costae crossed by many spiral threads;
the axials forming elongate nodules on the angle of the body-whorl,
diminisﬁing towards the base; the interspaces wide and concave; the spirals
like those of 2. /urase; SOwERBY, a little more than 40 in the penultimate
whorl, subequal, broader than the intervened grooves, runving all over the
surface of the later whorls. Aperture elongate rather narrow, slightly
canaliculate at the upper angle, truncated at the base, Outer lip thickened
and rounded, slightly expanded above, thinner near the base. Columella
subvertical, with one oblique plait. Inner lip thin, spreading broadly over
the dody-whorl, with an arched free edge. Height of the body-whorl,
qomm.; diameter, 24 mm. Type; Holotype, no. 303.

Occurrence.—Tennbyama.

This species is represented by a single much broken type missing the
spire. It differs from Volula corcenna BropErip, the genotype of Psepluaea
CrossE, in that the whotls are not so distinctly angulate, the costae are
not so prominently tubercled on the angle of the shoulder and the spirals
are not so fine, The spirals of the latter species is much more numerous

and finer.
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P. lotomzensis n. sp. is also closely related to 2. Juraser Sowersy,*
a living species of Japanese water, from which it differs in having no
callus on the suture, a less number of more angulate costae. The body-whorl
of P. Zirased is more rounded and the costae are not tubercled. The fossil
species is a collective type of the above two living forms and most probably

extinct in the present sea.

Uromitra nakamurai n. sp. (Plte 177, jig. 10.)

Shell small, slender, fusiform, rather thick, smooth. Spire elevated
conic, acute, outline very slightly convex, about % times the height of the
aperture. 'Whorls 8, slowly increasing, flatly convex, subcylindrical; the
last high, convex, with an excavate base and a longish twisted snout.
Protoconch of 1% volutions, tilted, with a pointed nucleus. Suture deeply’
impressed, making the whorls look somewhat telescopic. Surface smooth
except for a fine presutural lira which lies at a quarter of the height of
the whorl in advance of the-suture, and several faint striae, often more or
less well-defined near the lira. Incremental lines hair-like, a little arcuate,
concave side facing forward. Aperture varrow, eclongate, ang]ed‘above,
produced below into a widely open rather long recurved canal, its base not
truncate. Columella oblique, turned to the left below, provided with 4
oblique plaits, decreasing in size towards the base, the lowest minute; they
continue as spiral ridges separated by narrow grooves upon the snout.
Inner lip thin and narrow. Outer lip with blunt edge, internally ~with
transverse plicae and dense microscopic striae, THeight, 15:3mm. ; diameter,
qmm. Type: Holotype, no, 304; paratype, no. 303.

Occurrence.~—Tenndyama,

This species of Uronutra resembles very closely U. pheatida Broca,
a Pliocene species of Ttaly in its general features. It is also allied to U,
eherius 1.AMARCK, an European form to which a fossil of Japanese Pliocene
has been aSsig'laecl by Prof. Yoxovama. U. ebenus has the similar presutural
lira. The present species differs from that species in the slender shell with

a longish canal, the flat surface sometimes with faint lirae and entirely

*  Anmn. Mag., 1912, p. 471, f. I,
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devoid of the axials even on the early whorls. This form will be a
modification in temperate zones derived from certain highly ornamented

tropical species.
Olividae

Oliva mustelina LAMARCK. (Plate 171, figs. 14, 15.)

1844. Oliva muassteling, LAMARCK, Anim. s. Vert. (Deshayes’s edition), vol. 10, p. 616.

1850. Olfva nuesteiina, REEVE, Conch, Icon., sp. 23.

1869. Olfwa mustelina, LISCHKE, Jap. Meer, Conch., vol. 1, p. 69.

1871.  Ofwa mustelina, Liscuke, Ibid, vol. 2, p. 61.

1878. Oiva mustelina, WEINKAUFF, Syst. Conch. Cab. Mart., Chemn., vol. 5, pt. 1, p. 92, -
pl 24, f. 10, II.

1882. Oliva maustelina, DUNKER, Index. Moll., Mar. Jap.,, p. 46.

1883. Oliva smustding, TRYON, Man. Conch., vol. 5, p. 78, pl. 22, {. 6.

1895. Olfwa mustelina, PILsBRY, Cat. Mar. Moll, Jap., p. 23.

Occurrence.~—JIwasibara,

Lzving.—Nagasaki (Liscuke), Inland Sea. Singapore. Hongkong.

This is one of the species most frequently found living in the seas of
Japan, Compared with the living specimen, the fossils do not show any
difference in their characters of spires and apertures; and the general contour
agrees entirely with that of the species. Three specimens are gift of Mr.

CHITANI.

Olivella fulgurata (Apams et REEVE.)
1880. Oliva fulgurata, MARRAT, Thes. Conch, vol. 4, sp. 193, f. 424, 425.
1883. Olwella lepta, TRYON, Man, Conch., vol. 5, p. 69, pl. 16, £, II.
1895. Oliwella fulgurata, PiLspry, Cat. Mar. Moll. Jap., p. 23.

Occurrence.~Dainiti (not rare).

Lrving.~Tokyd Bay, Xamakura, Tango.

This species living in Tékyd Bay is distinguished from O. fabule
MAarRAT, a common species of the same bay, by that the parietal callus is not
s0 thickened and the columella-fold is only one and the protoconch is smaller. -
The parietal callus of the latter species is peculiarly thickened, forming a
ridge throughout the whole length. In O. fulewurata, the inner lip reflecting

over the columella is broader and thicker and has one fold on its obliquely
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truncated border; but often there are found a few very obscure traces of folds
above it; in this respect, this species is more colsely allied to O. forfuner
Apams. The columella of the latter species, however, has three distinct
folds, the middle one is usually broad and obliquely striated. The figure

given by Prof. Yorovama* somewhat differs from those in Thesaurus

steare
5

Conchyliorum,
while the fossils from the Musasino are flattened above and rounded at the
base. One of the good specimens of O. fuleurals from Dainiti measures

romm, in height and g4mm. in diameter.

Olivella consobrina (LiScHKE.)

1871.  Oliva consobring, LISCHKE, Jap. Meer. Conch., vol. 2, p. 62, pl. s, f. 10, 11,
1883. Olivelia lepta, TryoN, Man. Conch, vol. 5, p. 69.
1895, Olaella filgurata, PiLssrY, Cat. Mar. Moll. Jap., p. 23.
Occurrence.~Dainiti (rare).
Lriving.—North Kytsyt.
This is not Olrwella consobrina of Prof. Torxunaca™*and Brauns which

is identical with O. fortunei according to Prof. Yorovama, ™ O, consobrina
Liscuke is a thin and fragile shell with two columella-folds, The shell is
usually slender with more acuminate spire than in O. fedourala. The exam-
ples before me from the sea of Hizen conform very well with the figures
given by Iiscake, The single fossil specimen from Dainiti differs little from
these living specimens, and meisures g mm. in height, 3mm. in diameter.
This species may not be synonymous with O, fulgurale Apams and

Reeve. O. fabuly also is quite different in its peculiar parietal callus.

Olivella spretoides YOKOVAMA.

1922, Olivella spretoides Yoroyama, Foss. Up. Musashino, p. 47, pl. 2, f. 4.

1923. Olivella sprefoides YOKOYAMA, Tert, Moll. Dainichi, p. 7.

Occurrence.~Dainiti.  H6nohasi (frequent).

*  TFoss. Up. Musashino. pl. 2, f. 3.
o PLo3go, £ g22, 423,
#%  Tour, Coll, Sci. Univ. Tokyo, vol. 21, art. 2, p. 20.

#at Trogs, Up, Musashino, . 47.
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Distribution.— Upper Musasino of Tiba-ken, at Semata. Kakegawa
series of Tosa.

This species is not rare in the Dainiti sands of Ho6nohasi. There are
a few examples larger than the type of Prof. Yorovama, one of them
measures gmm, in height and 4mm. in diameter. The shell is rather ovate,
with five flat smooth whorls. The spire is about half the height of the
aperture, conoidal, with papillate apex. The protoconch consists of two
convex glossy whorls, The inner lip spreading a short way over the parietal
wall as a thin glaze. The aperture is narrowed towards the base. The
columella is short and oblique provided with a bifid fold.

One specimen from Honohasi-tunnel exhibits a short spire with a
concave outline. In the early stage of development, this specimen has grown
regularly and takes the usual form of the species, but in the late stage,
the whorls increase rapidly in breadths. This special case is not an extreme

of fluctuation in the QUETELET’s priuciple, but a kind of tachymorphy.*.

Ancilla albocallosa (LISCHKE).

1861, dncilla (dncitlaria) rubdiginosa, DUNKER, Moll. Jap., p. 9.

1874. dncillaria albo-callosa LISCHKE, Jap, Meer. Conch., vol. 3, p. 44, pl. 2, f. 24, 25, -

1878.  dwncilaria atbo-calliosa, WEINEAUFF, Conch, Cab. Mart. Chemn., vol. 5, pt. Ia, p. 14,

pl. 5, f. 1, 2.

1882. Auciliaria albo-callose, DUNKER, Index Moll. Mar. Jap., p. 47.

1923. Awncilla okawai Yorovama, Tert. Moll. Dainichi, p. 5, pl. 1, f. 1.
Occurrence.~Dainiti (abundant). Hoaohasi (rare).  Teandyama. Nitd, '
Distribution.—Iakegawa series of Tosa.

Living.—Central and Western Japan,

This species living in the Japanese waters is very variable in its
general contour; the hundred specimens in Mr. Kuropa’s collection
brought from different localities show this. The shell is fusiform in the
type and subfusiform inclining to cylindrical in some others. The typical
form has the acute apex and long aperture occupying more than seven-
tenths of the height. One of the local varieties of Kii shows a solid,

subfusiform shell, with an obtuse spire and a shorter aperture. All its

*  Scumipr, H., Paleont. Zeitsch,, vol. 7, 204.
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characters agree with those diagnosed in the description of A. Zurnomotoensis
Yoxovama. Auother variety which lives in Awazi has the same specific
characters as 4. okawas YOKOYAMA,

There are evidently three extreme forms representing the three in-
dependent factors, the combinations of which in different magnitudes
bi‘iﬁg about all these individual variations.

1. Fusiform, apex acute, aperture long ....... ceeee.. type.

2. Subfusiform, apex blunt, aperture short ........ e

3. Subfusiform, apex acute, aperture long ............ okewar.

These are united together by intermediate forms. All varieties belong to

one species to which the oldest name allocallosa is to be adopted.

Marginellidae

Marginella (Cystiscus) tokaiensis n. sp. (Phte IV, fig. 2.)

‘Shell about 3-5mm. in height, a little oblong, moderately solid, smooth
anl polished, Spire one-fifth the length of the aperture, broadly conic,
with a blunt apex. Protoconch broadly round, covered with enamel.
Whorls 4, very low, flatly convex, the lower half covered with callus;
the last very large, broadly convex at the periphery, narrowed towards
the base. Suture filled with enamel, but quite distinct, Aperture oblique,
high and narrow, slightly widening helow, notched at the base. Quter
lip thickened, straight, slightly retrocurrent towards the suture, denticulate
within, Columella a little oblique, provided with 4 oblique equidistant
sharp plglits, of which the foremost is the most prominent and forms the
reverted edge at the base, Height, 3-54mm.; diameter, z-21mm, Type:
Holotype, no. 306. :

Occurrence.—Tennbyama.

This species bzars some resemblances to M. swezensis IssEn, which
is a living species of the Red Sea, and Mr. Bavay® mentions its occurrence
in this count y. I had access to the specimen of his A7, swezenss in
“Mr.Xurona’s collection, but it did not agree with that species of the Red

Sea, having many plaits, more than four, and a less elevated spire.  The

* TJour, de Conch., vol. 43, p. 108:



Molluscan Fauna of the Lower Part of the Kakegawa .S erzes, elc. 83

figure of M. suesmensis shows that the outer lip is not so straight but
slightly constricted towards the base. A7, bulfosa REEVE is more cylindrical,

although it is closely affined to M. lokarensis.

Cypraeolina solida n. sp. (Plte IV, #g. 1.)

Shell minute, solid, smooth, roundly ovoid, the greatest diameter being
at a little above the middle, somewhat narrowed anteriorly. Spire perfectly
immersed, the apex well rounded. Aperture as high as the shell, but a
little shortened and narrowly rounded by the thickened callus of the outer
lip both above and below, bent, narrow, very slightly expanded in front,
but nearly of the same breadth throughout. Outer lip arcuate, very thick,
blunt, with inconspicuous teeth inside, receding both anteriorly and poste-
riorly, externally broadly variced, the varix continued from the very apex
to the hase, thickened in the middle, Inner lip curved, particularly above,
below with 4 oblique plaits, the uppermost one at a littlc below the
middle, inconspicuous. Height, 2:1smm.; diameter, 1-6gmm. Type:
Holotype, no. 246.

Occurrence.—~Hobnohasi.

CerurLl-IRELLUS Cypracolina (1911) antedates DaLL’s genus Merowa
(1920). The present species is very closely allied to the genotype C. c/ani-
desézna, but the shell is more gibbous at the apex and his a more
prominent labral varix. The thickened outer lip of C. solida is very
peculiar ; it is unusual for the genus.

The new species is thus easily distinguished from Margzuelin colpinago
Yorovama, a living shell of Central Japan which had been questionably
identified with M. occulra MoxteErosato by Mr. Bavay, besides, it is

broader in proportion to the height and more solid in substance.

Cancellariidae

Cancellaria nodulifera Sowgrny.

1855.  Cancellaria nodulifera SOWERBY, Thes. Conch., vol. 2, p. 440, f. 57.
1856,  Cance'laria nodulifera, REEVE, Conch. Icon., sp. &
1861, Cancellaria nodulifira, CRoSSE, Jour, de Conch., vol. 9, p. 238.

1871,  Cancellaria nodulifera, LISCHRE, Jap. Meer. Conch,, vol. 2, p. 55.
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1882.
1887.

1895,

1906,
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Cancellarie nodulifera, DUNKER, Index. Moll. Mar. Jap. p. 103, pl. 6, f. 24, 25.

Cancellarie nodulifera, LOBBECKE, Syst, Conch. Cab. Mart. Chemn,, vol. 4, pt. 4, p.
27, pl. 8, f. 1, 2.

Canceliaria nodulifera, Prisery, Cat. Mar. Moll. Jap,, p. 22.

Cancellaria nodulifera, ToruNaga, Jour, Coll. Sci. Univ, Tokyo, vol. 21, art. 2, p. 12,
pl. 1, £ 16,

Cancellarie nodulifera, YorovyAMa, Foss. Up. Musashino, p. 45, pl. 2, f. I.

Occurrence.—Dainiti.

Loving,—Central and Western Japan.

This species is not rare. An exact description is given in Conch. Cab.

There is no difference between the fossil and the living species.

Cancellaria spengleriana DESHAYES.

1843.

18535.

1856.

1861.
1863.
1871.
1882.
1885,

1886.

1887.

1905,

Cancellarin spengleriana DESHAYES, Anim, s. Vert, vol. 9, p. 41s.

Cancellarin spenglerivna, SoWERBY, Thes. Conch., vol. 2, p. 439, sp. 2.

Cancellaria spengleriana, REEVE, Conch. Icon., sp. II,

Cancellaria sperngleriana, CRosSE, Jour, de Conch., vol. 9, p. 235.

Cancellaria spengleriana, DEBEAUX, Jour. de Conch., vol. 11, p. 263.

Cancellarie spengleriana, LISCHKE, Jap. Meer, Conch,, vol. 2, p. 55.

Cancellaria spengleriana, DUNKER, Index Moll. Mar., Jap., p. 103,

Cancellaria spenglerana, TrRYON, Man., Conch., vol. 7, p. 67, pl. 1, f. 2, 3.

Cancellaria spengleriana, Warson, Challenger Rep. Gastr,, p. 273.

Cancellarie speng eriana, LBBECKE, Syst. Conch., Cab. Mart. Chemn., vol. 4, pt. 4, p.
2z, plo 7, f. 1-8.

Cancellaria spengleriana, TORUNAGA, Jour. Coll. Sci. Univ. Tokyo, vol. 21, art. 2, p.
11, pl. 1, £ 15,

Cancellaria spengleriana, YOROYAMA, Foss. Miura Penin., p. 44, pl. 2, £. 2, 3.

Cancellaria spengleriana, Yorovama, Foss. Up. Musashino, p. 45.
Occuryence.~—Ybdnohasi. Tenndyama.
Distribution,—Upper Musasino.

Lrving,—Central and Western Japan, Philippine. China.

This species is uncommon in the Dainiti sands, There are only two

young specimens at hand which have a more sloping shoulder and narrower

but stronger spirals than those of the fossil of the Naganuma Beds. This

species is very variable. Most of the living examples are of the same

race

as the fossil form of Naganuma. The fossil under examination differs
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from all of the living forms in having stronger spirals. But this is not-

an important specific or subspecific difference.

Cancellaria pristina (Yorovawma)., (Plate IV, fig. 3, 4.)
1922,  Afitra pristineg Yorovama, Tert. Moll. Dainichi, p. 9, pl. I, f. §—12.

Shell thin, medium in size, fusiform, oblong, attenuate, imperforate ;
spire turreted ; whorls about 8 in adult, flatly convex, slightly shouldered ;
suture impressed ; surface axially ornamented with about 14 round-topped
fairly heavy distant ribs, latticed with many revolving cords, the interspaces
between which are wider than themselves; in ecach interspaces there are
one to three fine threads. Peristome oblong-ovate, about half the height
of skell; outer lip thin, dentate within; inner lip incrusted; columella
straight with two oblique plaits ; canal short, very slightly twisted. Ileight,

jomm, ; diameter, 1 3mm. ; majdr diameter of the aperture, 17mnu.

Occurrence.—Dainiti. Fonohasi, Tenndyama.

Distribution,—Kakegawa series of Tosa.

This species belongs to the section Narona which is distinguisheq
from all othzr species of thz genus by its elongate Mizra-like shape. C.

prisizna is quite unique in the fauna of Japan.

Trigonostoma kurodai n. sp. (Plate IV, fig. 8.)
1923.  Cancellaria crispata, Yoroyama, Tert. Moll. Dainichi, p. 7, pl. 1, f. 3.
1926.  Cancellariz bocageana, YoroYaMa, Jour, IFac. Sci. Univ. Tokyo, sec. 2, vol. I, p. 333,
pl. 38, f. 10.

Shell small, oblong-ovate, rather thick, minutely umbilicate ; spire
acnminately turreted ; swhorls moderately convex, excavately shouldered
near the upper suture ; number of whorls in adult 6 or 7 ; surface of shell
sculptured with narrow strong axial ribs crossed by rather distant obsolete
spiral threads. There are about 1o ribs on the body-whorl, Aperture
triangularly ovate, rather narrow, as long as the spire ; outer lip thickened,
obscurely ridged within; columella straight, with three moderate plaits.

Height, 15. 7mm.; diameter, 1omm. Typs: Holotype, no. 78.

Occurrernce.~—Dainiti,

Distrebution.—Kakegawa series of Tosa.
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Trgonostoma urodar n. sp. differs from Zrgonostome  crispatiumn
SowEersy, a living species of the Philippines, in that it is a more slender
shell ; the ribs are not so strong and not so raised at the shoulder; the
inner lip is but obscurely and shortly striated. In 7. docagearizun, the

ribs are less in number, more rounded, and not so sharp at the angle,

Terebridae
Terebra abdita n. sp. (Plate IV, fig. 9.)

Shell subulate, axially plicated. Spire narrowly conical, long, about
three-times the height of the aperture, outline straight. Whorls 12, regu-
larly increasing, flatly concave, high, base round, contracted around the
neck. Protoconch missing. Suture deep, margined above in young typss.
Sculpture consisting of many weak flexuous axial plicae, less conspicuous
on the later whorls; the surface of a whorl is divided in three differently
sculptured spiral zones, -he upper subsutural zone is about ¥4 of the
height of a whorl, and the lower supra-sutural zone is nearly equal to the

upper one in breadth. The plicae are vertical in the subsutural zone and
then down to the middle zone, they are abruptly weakened and hent

backwards; in the supra-sutural zone, they are oblique and as strong as
in the uppermost zone. On the later whorls, the plicac are obsolete
throughout the three zones, there are developed two spiral series of grains,
one at the top and the other at the hase of the middle zone. There is
no trace of the spiral on the interspaces of the plicae even along the
series of grains. Periphery with a distinct spiral thread ; base often sculp-
tured with a few obscure spirals. Aperture subvertical, oblongly ovate ;
canal short but distinct, rather broad, slightly recurved. Columella vertical,
narrowly drawn out to a point at the base of the canal; broadly excavate
on joining a somewhat convex parietal wall. Outer lip thin and sharp,
IFasciole marked by a sharp ridge. IHeight, 44mm.; diameter, 8-7mm.
Type : Cotype, no. 8o.

Occurrence.—Dainiti.

This peculiar species is frequently found in the Dainiti sands of its type
locality. No similar form has hitherto been described from the Tertiary

rocks of Japan.
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Terebra asukensis YOKOYAMA,

1926, Tercbra asukensis YOROYAMA, Jour, Fac, Sci. Univ. Tokyo, sec. 2, vol. 1, p. 327, pl

38, f. 3.

Occurrence.—Hbéuohasi (very rare). Iwasibara.

Most probably this is a mutation of the preceding species. The
shell is relatively broader and lower than that species. The spire has
more whorls ; the whorls are not so high, and more strongly constricted
in the middle. The three zones of sculpture are equal in their breadths,
the upper and the lower with vertical plicae and the middle being concave
and smooth. The surface is also spirally striated, the striation being more
obscure than incremental lines. The base is shorter and more rounded,

with distinct unequally-spaced spiral threads.

Terebra yokoyamai n. sp. (Plate 7V, fig. 10.)

Shell subulate, axially plicate. Spire slender, subcylindrical, about
five-times the aperture in height. Protoconch missing. Whorls many, 14
in the height of z2mm., regularly increasing, flatly convex, slightly con-
stricted at a posterior sulcus which is found at some distance about ¥
of a whorl from the upper suture. Suture deep, impressed, slightly undula-
ting. Sculpture consisting of lightly curved, equidistant, roof-shaped, ver-
tical axial riblets extending from suture to suture; they are flexuous at
the periphery and becoming obsolete toward the base; the interspaces
excavated ; incremental lines fine and dense, conspicuous upon the inter-
spaces. Aperture oblique, oblong-oval, with a rather narrow and short
recurved canal below. Columella subvertical, stout, continued as a narrow
ridge to the base of the canal, concave on joining the flat parietal wall.
Inner lip thin, semicircular in front., Height, 32mm.; diameter, 5 5mm.

Type: Cotype, no. 81.

Occurrence.—Dainiti.

This species may easily be, and has been, mistaken for 7. lZsclkeana
DunkeR, a species living in Western Japan and which had lived in the

seas of the Musasino age. Iowever, it differs from the latter species in
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the following respects: the shell is more slender, as the whorls are increas-
ing regularly, the outline of the spire is straight, the sutural band is nar-

rower and there is no trace of intercostal spirals,
Terebra eoa n. sp. (Plate IV, fig. 13.)

Shell small, conically subulate, with granular whorls.  Spire high,
narrowly conical, acuminate, much higher than the apsrture. Whorls 15,
rather regularly increasing, somewhat concave. Protoconch of 3 to 4
convex smooth whorls, elongately conical, with deeply impressed suture.
Base concave, oblique. Periphery with a shallow groove, Sculpture of
the young whorls consisting of two rows of grains, one around the upper
part and the other the lower part; the upper series grows gradually into
the subsutural band of the later whorls; the grains are axially elongated
upon the band. There appears a subordinate granular row in the middle
‘of the 11th whorl. In this way the last whorl has three rows of different
magnitudes ; the uppermost one is the largest consisting of axially elongated
grains ; the middle one separated from the upper by a narrower space is’
the smallest; the lower grains are round. Suture impressed. Aperture
oblique, narrowly oval, with a rather narrow recurved canal helow.
Height, 11-8mm. ; diameter, 3 1mm. Type: Holotype, no. 251.

Occurrence.~Hba0hasi.

This species is C]ﬁit(-) unique in its sculpture. It is related to MarTiN's
7. samarangana (Tiefbohrung auf Java, P. 75), a species found in the
Upper Miocene and Plioczne rocks of Java. The latter species is distinctly

axially plicated, the plicac connecting all of the grains in three series.
Terebra amabilis n. sp. (Plaze IV, figs. 11, 12.)

Shell rather small, subulate, spirally striated. Whorls probably g,
regulatly increasing, nearly flat; suture impressed. Sculpture cousisting of
5 fine impressed spiral grooves of which the uppermost oue is found at
a distance from the upper suture about a quarter of a whorl, the second
is nearly at the middle of a whorl; the three remaining grooves are on
the lower half of the whorl and have nearly equal interspaces. The

distance between the lowermost groove and the suture is about twice as
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broad as the interspaces. Surface marked with fine flexuous growth-
lines, Suture impressed, Periphery of the body-whorl roundly subangulate.
Base abruptly contracted, obscurely spirally striated. Aperture suboblique,
subrhombic, with a short, rather narrow, oblique and recurved caual.
Inner lip narrow, thin, distinctly bounded. The few apical whorls and
the outer lip are broken off. Ileight, 15mumn. or more; diameter, 3-8mm.

Type: Holotyps, no. 82,

Occurrence.~Dainiti (rare).

This species is closely related to 7. guadyarata Yoxovama (Foss.
Up. Musashino, p. 32, pl. 1, f. 22.} from which, however, it may easily
be distinguished by its peculiar ornament. In 7. guadriarafa, the upper-
most one of the four impressed spiral lines is found at some distance

apout one-third of a whorl from the suture.

Terebra straminea Gray.

1834. Terebra straminea, Grav, Proc. Zool. Soc., p. 6z.

1847. Zercbra straminea, TIinDs, Thes. Conch,, vol. 1, p. 169, pl. 42, f. 22, 23.

1860, Zirebra straminea, REEVE, Conch. Tcon., sp. 47.

1885. Zerebra straminea, TryoN, Man. Conch,, vol. 7, p. 28, pl. 8, I. 42, 43.

1917, Zerebra straminea, HIRASE, Terebridae of Japanese Empire, p. 13, pl. 6, f. 9I—04.

1919.  Zerebra straminea, Iwaxawa, Cat, Jap. Moll. Imp. Mus., p. 15I.

Occurrence.—Honohasi,

Lrng.—China (Desaaves). Philippine (Reeve). Fiji (Warson). North-
east Australia (Brazigr). Tranquebar (Scroerer). Kagosima and Kii
(Hirasg). Suruga (IwaRAwA),

A single fractured specimen consisting of the early whorls appears
to be difficult to separate it from the recent species. The spire is slightly
bent near the top. The whorls are pumerous, low and broad, with straight
and vertical surfaces. The subsutural band is about half the height
of a whorl and is divided by a sulcus into two parts, the upper part
being broader and more convex than the lower. The surface below the
band is slightly concave and with two spiral grooves. The axials are
developed only upon the subsutural band. The last whorls with the

aperture are missing in the specimen,
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Terebra cf. woodwardiana MARTIN.

1887, Tersbra IWoodwardiana MARTIN, Tiefbohrungen auf Java®, p. 73, pl. g, f. 76.
1915.  Zercbra Woodwardiana, TrscH, Pal, Timor, vol. 5, p. 38, pl. 7, f. 79.

QOecurrence.~Hbnohasi.

The specimen herewith determined is in a much fractured condition
and the characters of the aperture are not known. It is obviously related
to K. Marrtiv's 7. Weodwardeana, a Miocene species of Java and Timor.
The shell is shorter and broader than 7. wokoyamiiz and is sculptured
with more prominent axial plicae and more well-defined intercostal spiral
threads than 7. lschkeana Dunker, But I can not find any difference
from 7. woodwardrana which was precisely described by Dr. K. Marrtin
and was excellently figured by Dr. TEsca.

There are several more specimens of immature shells at hand. They
are small, less than 1omm., and sculptured by axial plicate riblets, Their
protoconchs are of three volutions, convex and smooth. The posterior
sulcus is well-defined. These small shells may be the young of the present
species or partly of 7. sokeyamaz. The early whorls of the latter species
only differs from those of 7. cf. woodwardina in being narrower and

constituting a more slender spire with an acuter apex.

Terebra bifrons Hinps.

1843. Zerebra bifrons HINDS, Proc. Zool. Soc., p. 155.

1847. Terebra bifrons, Sowersy, Thes. Conch,, vol. 1, p. 174, pl. 43, [. 57.

1860, Zerebra bifrons, REEVE, Cench. Icon., sp. 62.

1882, Zerebra bifrons, DUNKER, Index Moll, Mar. Jap., p. 72.

1885.  Zerebra bifrons, TryoN, Man. Conch., vol. 7, p. 19, pl. 4, £. 7L,

1917, Zerebra bifrons, H1Irase, Terebridac of the Japanese Empire, p. 18, pl. 4, f. 45, 46.
1922, Zerebra smithi Yorovama, Fess. Up. Musashine, p. 33, pl. 1, f. 21,

1922. Zerebra tsubotana YorovAMA, Tbid., p. 35, pl. 13, . 12, 13.

1923. Zerebra tsuborana Yorovama, Tert. Moll. Dainichi, p. 4.
Occurrence.—Dainiti,
Distributior.—Upper Musasino.
Living ~—Pacific side of Western Japan.

*  Samm, Geol. Mus. Leiden, ser. 1, vol. 3.
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The apex is smooth for about one volution ; the next two or three
whorls are ornamented with straight axial costae and very fine spiral threads
in the following two whorls, the costae are slightly curved, then a spiral
groove running a little above the middle of the whorl makes its
appearance. The axial sculpture found on the sixth whorl is continued
unchange to the eleventh or twelfth whorl. The spiral threads persist
throughout: on the later whorls they grow into coarser ones making the
costae tubercular in crossing them. The growth of the spirals is much
accelerated on the succeeding whorls. In the early stages the axials are
much stronger than the spirals, but later become less markedly so, and in

full-grown whorls, the sculpture consists of granular spiral ribs only.

Terebra bifrons ugaliensis n. subsp. (Plate IV, figs. 6, 4.)

Occurrence.~Hoénohasi (frequent). Dainiti (rare). Tennd-shrine.

This is a fossil variety discovered with the species, from which it
differs in the following respects: the radial ribs are numerous ; the whorls
are deeply spirally grooved at the middle; and the base is cancellate. In
the early stage of development, the subspecies is like the species in all its

characters. The cotypes are from Hénchasi. (no. 254)

Terebra (Hastula) dainichiana Yorovama.

1926. Zerebra dainichrana YoROYAMA, Jour. Fac, Sci. Univ. Tokyo, sec. 2, vol. 1, p. 328,
pl. 38, £ 4, 5.

Shell small, acicularly subulate, axially plicate. Spire high, pointed,
outline slightly convex. Whorls about o, first rapidly then more slowly
increasing in breadth, flat; periphery round, base somewhat contracted.
Protoconch unknown. Surface sculptured with 24 equal continuous axial
plicae. Suture deeply impressed, not undulated, Aperture subvertical,
narrow, with a short broad canal bzlow ; columella rather short, but a
little twisted. Height, 13-4mm.; diameter, 3-3mm. ; height of the aperture,

about 4mm. Type: Topotype, no. 8s.

Occurrence.—Dainiti.

This small species is distinguished from 7. s#regzliala 1axxE, the type
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of the subgeaus, by the following respects : the adult shell is much smaller ;
the axial plicae are not so flat and stout; the whorls are less in number

and the suture Is not undulating.
Terebra (Acuminia) sp.

Occurrence.—Dainiti,

A species of Acumnrin is represented by a single small shell with a
largely fractured aperture. It has a height of about 8mm, in seven whorls,
and its last whorl has a diameter of over z2mm. in perfect condition.” It
resembles in some respects a new species of Acwwnina from Ammni—@sima,
but it is more slender and smaller. The surface exhibits very obscure

axials.

Conidae
Conus sieboldianus n. sp. (Plate IV, figs. 16, 17.)

Shell rather small, straight, elongate-biconic, very broadly and angularly
shouldered, not very thick. Spire conocidal, scalar, about one-third the
height of the aperture, outline straight. Whorls about 8, regularly
increasing, concave; the angle of the shoulder close to the lower suture
forming a supra-sutural ridge; the surface below the angle vertical, less
than a sixth of the height of a whorl; the last large, attenuated below,
Suture” impressed, irregularly undulating, slightly appressed.  Sculpture :
the angle granulate on the early 3 post-embryonal whorls; the concave
slope of the shoulder with numerous hair-like curved radial threads, nothing
but enforced incremental lines, crossed by very obscure unequal spiral lines;
the body-whorl with about 4 shallow grooves around the periphery just
below the angle, and many spiral grooves on the anterior portion, increasing
the widths anteriorly ; curve of incremental lines concave above the angle
and slightly arched forward below. Aperture straight and 11;;1:1'0\\7, with
parallel lips, Height, 28mm,; diameter, 14mm. Type: Cotype, no 4or.

Occurrernce,~Nitd,

This species is very closely allied to C. szedoldiy Rerve (Conch, Icon.,

sp. 269¢.), a species living in the temperate waters of Japan, from which
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it differs in that the shell is much smaller, the spire is straight and not so
sharply acuminate, the supra-sutural ridges is not so elevated, the suture
is appressed, and that there is shallow but distinct peripheral grooves on
the body-whorl, Some of C. swboldii are less elongate and approach
the present species. But the spire of the living species is always acuminate
and its outline is markedly concave. I have not examined the specimens
of C. rarumaculatus SOWERBY, a living species of the China Sea, which
is said to be the young of C. swlolds. Judging from the figure (Proc.
Zool. Soc., 1870, pl. 22, f. 4.), that species has no peripheral grooves of

C. sieboldarius.

Conus tuberculatus YOKROYAMA.
1920,  Conus tuberculatus YOKOYAMA, Foss. Miura Penin., p. 34, pl. 1, [, 15, 16,

Occurrence.~—Dalnitl.

Distribution.—Iower Musasino of Miura.

A small specimen with a height of 8mm. of this pretty species has
come under examination. It has a mammillar protoconch consisting of
two convex smooth volutions, The post-embryonal whorls are four ; their
angles are tuberculated ; the slope of the shoulder is somewhat concave
and has a few fine spiral lirac. The shape, the ornamentation and all the
other characters show that the specimen is unquestionably identical with

Prof. Yorovama’s species, although it is somewhat smaller than the type.

Turritidae
Turris ugaliensis n. sp. (Plate IV, fig. 18.)

Occurreice.—Dainiti (very rare).

This is an extinct form which partakes of the characters of 7. ewedo
VALENCIENNES, 7. lewcotroprs Apams & REerve and 7. gendinganensts
Martin*¥  There is only a fractured body-whorl with a diameter of 19mm.
In sculpture, it approaches closely 7. wnedo, which, however, differs in

having a double rib-on the angle and more prominent threads generally.

* K. MarTIN, Fossilien von Java, p. 32.
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7. leucotroprs possesses more regular spiral threads, and the interstitial
striae of them are finer. It differs from 7. gendinganensss, a Pliocene
species of Java and Timor, in that the spirals are not so strong and the
shoulder is not so high. Unfortunately the specimen is too much fractured
to admit of any valuable description being made. It is apparently a new

species and probably an extinct ancestry of 7. wuedo.

Turris kurodai n. sp. (Plate IV, figs. rg, 20.)

Shell rather small, rather thick, fusiform, narrow and strongly carinate,
with a longish canal. Spire acute and slender, scalar, angularly turriculate,
much higher than the aperture with the canal (about 4/3 times). Whorls
9, with a large raised keel at the middle, the surface above and below the
keel concave; periphery of the body-whorl convex, with 3 keels which
are less conspicuous than the median one ; base feebly contracted and drawn
out into a longish narrow cone, Suture indistinct, margined below with
a keel; the uppermost of the peripheral keels first appears on the penultimate
whorl close to the suture. Whole surface also ornamented with very fine
numerous unequal irregularly spaced spiral threads, which appear as striation
to the un-aided eye. Protoconch of 3 whorls, nucleus depressed, tilted ;
the second smooth, globular; the third smocth, roundly angulate at the
middle; the angle developes into the median keel of the posi~embryonal
whorls. . Aperture suboblique, narrow, almost club-shaped, being oval above
with an angle, and produced below into a straight, subvertical canal, which
is not long for the genus, Columella subvertical, straight, drawn out into
a fine point on the left margin of the canal ; inner lip spread as a narrow
callus on the columella and the slightly excavale parietal wall. THeight,

14'5 mm, ; diameter, 4-8 mm. Type: Cotype, no. 8o7,

Occurrence,.—Tennbyama,

The shell herewith described consists of only three specimens, which
unfortunately are more or less fractured. Tt differs from 77 lewcotropes
Apaws, the best known living species of Japan, in its stronger carina in
the middle of the whorls and in its shorter canal, 7% zndica Borrtex also

has a longer canal. The shell is much narrower than these living species.
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Turris (Gemmula) cf. granosa (HELBLING).

1779. Murex (Fusus) granosus HELBLING, Abhandl. Priv. Bohm. Math,, vol. 4, p. 116,
' pl. 2, f. 16, ’

1843. Pleurotoma carinata, REEVE, Conch. Icon. sp. 56.

1884. Pleurotoma (Gemmula) carinata, TryoN, Man. Conch., vol. 6, p. 173, pl. 4, f. 49.

1887. Plenrotoma carinete, WEINKAUFF, Syst. Conch, Cab, Mart. Chemn., vol. 4, pt. 3, p.

15, pl 3, f. 1,
1895. Pleurotoma (s,s.) carinata, GRAY ; var. woodwardi MARTIN, Fossilien von Ia.va,k p. 37,

pl. 6, f. g1—gb,
1915, Plensotoma (s. s.) carinata, TEscH, Pal. Timor, vol. 5, p. 25, pl. 4, f. 39—45, pl. 5,
f. 467 47. - ) ’

1916, Zurris (Gemimi'a) granosa, MELVILL, Proc. Malac, Soc., vol. 12, p. 145.

Occurrernce.~Tenndyama. ;

This determination applies to a single specimen in- much fractured
condition, which is obviously related to GRAY'S Zurris carinate, a speeies
distributed in the existing s:as from Southern Japan to the Persian Gulf,
and ascribed to HELBLING'S Fusus granosus. The fossil form in the
Neogene rocks of Timor is said to be very variable in sculpture and in
outline acéofding to Dr. Tescy. The Japanese living examples from Kii
are, however, relatively constant in characters. The fossil form of the
Kakegawa series is somewhat narrower, more strongly keeled, and less

conspicuously threaded than the living form of Japan.
Asthenotoma yokoyamali n, sp. (Plate IV, figs. 21, 22.)

Shell rather small, turriculate ; spire moderately high; whorls about 8,
regularly increasing, surface nearly flat, spirally sculptured.  Sculpture
consisting of two carinae, one at the lower quarter and the other, which
is less prominent, at the upper quarter; the space between the carinae
slightly excavate, with two thread-like spiral lirae, Suture bimarginate’
with indistinct sutural threads. Surface crossed by fine incremental striae,
flexured a little above the lower carina exhibiting the anal fasciole.
Protoconch of 3 volutions, conoid, a little convex, smooth.  Body-whorl

slightly convex, and then contracted below, sculptured by about 1o spiral

cords. Aperture pyriform, occupying 3/7 the entire height, acutely angled
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above, ending in a short open and very slightly recurved oblique canal;
- outer lip thin and sharp, broadly coavex below ; sinus moderately deep.
Columella subvertical, folded, oblique below, ending in a sharp point; inner
lip thin, spreading over the nearly straight parietal wall. Height, 135 mm. ;
diameter, 46 mm. Height, 9'5 mm.; diameter, 3.4 mm. Type: Cotyps,
no, 88.

Occurrence.~Dainiti (very common).

This species apparently resembles Drillie quantoans YOROVAMA, a
fossil species of the Naganuma Beds. It differs from the latter in the
following respects: the shell is smaller; the whorls are nearly flat and
keeled at a little above the suture and the aperture is longer. The whorls
of the latter form are angulated subcentrally, and ornamented with five to
six spiral threads. The species of Prof. Yoxovama belongs evidently to

Asthernoloma but not to Drillia.

Asthenotoma subdifficilis n. sp. (Plate IV, figs. 23, 24.)

Shell small, turriculate ; spire moderately high, spirally sculptured.
Whortls 8 to 10, regularly increasing, slightly angled a little below the
middle, nearly flat above, concave below. Sculpture consisting of a strong
spiral keel on the submedian angle, 2 to 3 spiral unequal lirac above, and
one or two threads below, the angle ; incremental striae moderately distinct,
equally raised, flexuous, suboblique. Protoconch bulbose, with about two
smooth whorls. The keel and the subsutural thread start from the third
whorl.  Suture indistinct. Base contracted, encircled by about ¢ fine lirae
of an equal size, Aperture elongate, somewhat club-shaped, occupying a
third of the entire height; outer lip concave above; canal rather short,
narrowed, slightly recurved. Columella straight, pointed, turned to the left
below, Height, 12 mm.; diameter, 5.4 mm. Type: Cotype, consisting
of three specimens, no. 8g.

Occurrence.~Dainiti,

This species is very closely related to A. dyffecilzs Swrh, a species
living in Kii and Kyasyt, from which, however, it differs in the shorter

aperture and in the absence of the subsutural keel. Xrom A. 7zoea
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mnakemonos JOUsSEAUME and A, yokoyainar . sp., it is distinguished by the

difference in the details of the sculpture.

Asthenotoma difficilis (Smirn),

1879. Plewrotoma difficilis SmitH, Proc. Zool. Soc., p. 187, pl. 19, f. 8.
1884.  Pleurotoma difficilis, TrvoN, Man. Conch., vol. 6, p. 173, pl. 32, f. 16.
1887. Pleurotoma difficilie, WEINKAUFF, Syst. Conch, Cab. Mart. Chemn., vol. 4, pt. 3, p.

189, pl. 37, £ 5.

Occurrence.—Dainitl.

Lrveng.—Kii. Sikoku. Kytsyt.

The shell is rather fusiform having an aperture about three-sevenths
the height. The whorls are dwarfishly cylindrical and encircled by two
threads below the submedian carinate angle, There is one more keel just
below the suture. Smitn describes that the space between the two keels
has two thread-like lirae. The unique fossil specimen from Dainiti shows

no such spirals, but has raised flexuous regular growth-lines.

Genota luhdorfi (ILiSCHKE).

1874. Lenrotoma Liikdorfi L1sCuKE, Jap. Meer. Conch., vol. 3, p. 23, pl. 1, 1. 2, 3, 4. (The
first description in Mal. Blatt., 1872.)
1887. Pleurotoma (Genota) Likdorffi, WEINKAUFF, Syst. Conch. Cab, Mart, Chemn., vol.

4, pt. 3, p. 32, pl. 6, f. 8.

1884. Genotia Luhdorfi, Tryon, Man. Conch., vol. 6, p. 175, pl. 7, f. 100,
1895, Genotia Liihdorfi, PiLsry, Cat. Mar. Moll. Jap,, p. 16.
1926.  Genotin fuedorfi, YOROYAMA, Jour. Fac. Sci. Univ, Tokyo, scc. 2, vol. 1, p. 330.

Shall ovately fusiform, with nodulous keeled whorls, Spire high,
conical, a little lower than the height of the aperture. Protoconch consisting
of 2 volutions, nucleus rounded, smooth. Whorls 8, broad, short, regularly
increasing with an expressed, rounded and beaded keel at the middle,
concave above and nearly vertical below the keel; he top of each whorl
is slightly appressed below the suture ; the last large, long, somewhat tumid,
contracted towards the base, prolonged into a twisted beak. Sculpture:
the concave surface above the keel is encircled by more than 5 spiral
catagenetic lirae which are almost obsolete on the last whorl; the appressed

zone at the top of the whorl often makes a granulated collar; below the



98 Jirb6 MaxivaAmA :—

keel there are three flattened costae of an equal strength separated by
narrower grooves; the nodulous band on the keel is twice as broad as the
costae below it, and has a spiral line at its lower portion; the bhase is
obscurely costate ; the costae are more crowded in front around the beak ;
the wider interspaces are occupied by a few indistinct riblets. The axials
are represented by foldings parallel to the incremental lines; they are
somewhat marked in crossing the collar, the carinal band and the costae;
the incremental lines are fine and dense, retrocurved on the shoulder, oblique
and flexuous further down. Suture deep, margined below. Aperture
large, oblong, angled above, with a very short broad open truncated canal,
the lower part of which has a slight turn to the right; outer lip sharp,
strongly angled and with a profound sinus at the keel, then regularly
forming a convex expansion below; columella straight with an oblique
thickening, pointed below, slightly concave on meeting the parietal wall;
inner lip thin, a little extending over the columella with a regularly curved
edge.

Occurrence.~Tenndyama. Hbnohasi.

Liveng.—TOkyd Bay. Nagasaki.

The fossil of this species in the Kakegawa is somewhat different from
the living forms. The latter has a higher spire with an excavated shoulder.
The apical angle of the foséil specimen is about 40°, while that of the
living from Nagasaki is a little smaller than 35°. The surface above the
keel is slightly concave in the fossil.

This species has bzen considered as belonging to the genus Genola
(=Genorsw of authors, but originally Genota) by Liscuke, WEINKAUFF,
Tryon and Pirsery. WEINKAUFF compared it with Plewrotomna mitrae-
Sormzs Woob and P. cataphracta Brocest and mentioned their close
alliance. IHowever, the former species is the type of Genota and the latter
is the type of Bathyioma. At present, there can not be found any reason
to put it in the group of Lathyroma,

There is a variety of this species to which the fossil form of Hdnohasi-
tunnel and some of the living examples from Nagasaki belong., It is

characterized by the gemmuled spirals, the striated keel and the well-defined
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spiral threads on the concave surface of the shoulder., But it is linked to
the typical species with intermediate forms.
Genota junghuhng (Tusca) is much like the present form, but that
£

species has more prominent gemmules.

Turricula subdeclivis (Yokovama.)

1926,  Pleurotoma subdeclivis YOROYAMA, Jour. Fac, Sci. Univ. Tokyo, sec. 2, vol. 1, p. 329,

pl. 38, £. 8; p. 367, pl. 42, . 4.

Shell subfusiform, turreted, carinate, smooth. Spire elevated, a little
higher than apzrture, narrowly conical. Apex globular, very small. Whorls
about 10, angular, regularly increasing, concave above, slightly contracted
below the carina, the carina placed nearest the lower sutvre on the young
whorls and then rises to about the lower fifth of the whorl. Surface
obscurely spirally striated ; incremental lines fine, marked better than the
spirals, deeply sinuated at the middle of the concave shoulder. Periphery
sharply angulated by the carina, below which the last whorl is slightly
swollen; base rapidly contracted, drawn out into a rather long canal
Suture impressed, linear., Aperture oval, angled above, with an elongate,
slightly recurved canal. Outer lip fractured in all specimens at hand.
Inner lip normal, shortly spreading over the parietal wall, with regularly
rounded edge. Columella straight, narrow, slightly twisted below and ending
in a point. Height, 39 mm. ; diameter, 145 mm. Type: Cotypes, no.
308.

Occurrence.~Tennbyama. Nitd.

Distrebution.—Kakegawa series of Tosa, at Kénomine.

In the general shape this shell is very much like Zurvés leucotropes
Apaws & REerve, but the deeply incised notch is distinctly far above the
carina and nearly at the middle of the concave surface. It differs from
Turricule lornate DiLuwyn, the type species of the genus, in that the
whorls are more sharply carinated and the carina is placed anteriorly close
to the lower suture. The species most closely related is Zarriceda brugnones
(SEGUENZzA), an Italian Pliocene form, which has a narrower shell with a

round keel and a longer canal. Some specimens of 7. swudbdeclivis have
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a more rounded periphery and might be considered as conspecific with the
Italian form, if they were not so apart geographically. The genus Zarrcula
herewith used is not that of KrEIN but of Scaumacusr 1817 (7. Jlarnmea

ScauMACBER = Murex tornatus DILLWYN),

Turricula (Surcula) sobrina (Yorovama).
1923. Driliia sobrina YorovAMA, Tert., Moll. Dainichi, p. 5, pl. 1, f. I.

Occurrence.—Painitl.

Distribution —Kakegawa series of Tosa, at Konomine.

This species is characterized by its peculiar sculpture closely resembling
that of .Searlesia corearuca (Svrrn), T think the shell is related to some
Tertiary species of Java and Timor. TUnfortunately the materials are too
meagre to admit of any comparison being made. It is not much different
from Pleurcioma kamakurana Piissry which belongs to the subgenus

Surcula.

Clavatula kakegawensis n. sp. (Plte IV, jig. 5.)

Shell fusiform, like C. gadruelss (Svrrn), but smaller, with fine cancellate
sculpture. Spire turriculate, high and acute, the height being about 1%
times that of aperture. Protoconch depressed, smooth, of two whorls; the
succeeding two young whorls convex, with many fine axial threads extend-
ing from suture to suture, Whorls g including those in the protoconch ;
mature 5 angled at the middle, with a sloping concave shoulder, below
verticyal, slightly concave. Suture distinct, but not deep, linear, appressed.
Base contracted at a little way below the round periphery, acutely conical
below, ending in a sharp poiot. Sculpture of the same pattern as in C,
patruelis (Svitn), but finer; axial plicae numerous, obscure, raised to a
quadrate nodules on the spiral band of the angle, below which they are
again obscure, appzaring as a periodical strengthening of the incremental
lines, but reénforced into a bead in crossing the spiral, and often bifurcate
on the lower surface ; the number of the nodules about 26 on the pzsnultimate
whorl. Spiral sculpture : the shoulder with many fine spiral threads of
unequal strengths and their subequal interspaces much wider than them-

selves ; a few threads on the avngle of the shoulder are raised composing the
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band of nodules, the breadths of which are about a fifth the height of a
whorl; there is a much stronger beaded cord at a short way above the
suture jsthe space between the nodulous baund and the beaded cord has one or
two threads ; the base is cancellate with more than 16 spiral threads and the
axial plicae are continued from the spire, both of which are more distinct
than on the spire. Aperture pyriform, oblique, angled above, with a short
recurved wide truncate canal below. Quter lip thin, fractured ; anal sinus not
well known. Columella straight, subvertical, ending in a sharp point. Inner
lip narrow. Height, 8:6 mm, ; diameter, 4 mm. Type: IHolotype, no. 309.

Occurrence.~—TYenndyama.

This species is closely allied to C. pazruels daznichiensis (YOrovama),
especially in its general outline and in its sculpture, but it is easily
distinguished from that species by the finer sculpture. In the sculpture
this species somewhat resembles Pleurotona sangirancnsts MARTINF a
fossil species of Java, but it differs from the latter in that the shell is
broader and the whorls are morc angled and sculptured with beaded spirals

on the lower surface.

Clavatula himea n. sp. (Plte V, jfig. 3.)

Shell small, thick, ovate, fusiform, with a nodulous sculpture and the
suture strongly marginate. Spire acute, conical, a little higher than the
aperture, Whorls 8, regularly increasing, much broader than high, a little
concave at the narrow shoulder, convex below it ; body-whorl flatly rounded
at the periphery and below it, but faintly contracted at the base. Develop-
ment: the nucleus small and depressed, half immersed in the apex of the
smooth globular second embryonal whorl; the third embryonal whorl,
keeled at the lower third, but not axially sculptured; the fourth nepionic,
sculptured with many flexuous axial plicae, extending from suture to suture,
facing their concave side forward; the succeeding whorls mature. Sculp-
ture : a strong spiral cord slightly beneath the suture; spiral band on the
angle about a quarter of the height of the whorl in breadth; between the

cord and band, a fine thread appears on the penultimate whorl; the suture

* TFossilien von Java, p. 205, pl. 43, f. 706,
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marginate above by a nodulous thread; axial plicae are obsolete on the
anal fasciole and on approaching the sutures, but strong on the angle; they
are oblique, of equal sizes and equally spaced, 18 on the last whorl. The
nodules of the supra-sutural spiral thread are made in crossing the plicae.
Base with 12 equal spiral threads, below somewhat spaced wider, 4 of those
on the neck less conspicuous. Incremental lines indistinct upon the band.
Suture more or less appressed, indistinct, but well-defined by the margina-
tion, Aperture oblique, pyriforin, angled above, with strongly concave inner
lip, not much contracted helow but gradually produced below into a short,
broad and recurved canal, slightly emarginate at the base. Outer lip
regularly arcuate, margin broken in the specimens at hand. Columella
vertical, turned to the left below. Inner lip smooth, narrow and thin,
hollowed on the columella. Height, 6-13 mm.; diameter, 2-41 mm. Type:
Holotype, no. 257.

Occurrence.~ITonohasi (rare).

This strikingly ornamented small shell which is represented by the
holotype only seems to be immature. It is distinguished from C. cousznuls
(Smrrm), a small living relative, by its smaller, broader and less acute shell

with a less granulate sculpture and by the absence of the fine spiral threads.

Clavatula patruelis dainichiensis (Yorovama)., (Plate IV, #es.
14, 15.)

1923. Dritlia dainichiensis Yorovama, Tert. Moll, Dainichi, p. 6, pl. 1, f. 2.

Occurrence~Dainiti, HOnchasi.

This form has been precisely described excepting the apex and the
base. The protoconch consists of two smooth and convex volutions and
axially plicated one. The nucleus is slightly tilted and depressed.  The
aperture is about one-third of the entire height of the shell.  The base
is contracted and produced into a sharply pointed snout which is slightly
turned to the left.  The canal is short but wide, recurved and truncate
at the base. An example of Dainiti measures 6-1 mm. in diameter and
16-5 mm. in height. The specimens of Honohasi are smaller, one example

which retains ¢ whorls measures ¢-6 mm. in height and 35 mm. in
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diameter.
This form may hardly be diffeentinted from the species of Swrrn®

which has more spiral threads on the shoulder of the last whorl.

Inquisitor ? eoa n. sp. (Plate V, figs. 1, 2.)

Shell small, narrow, turriculate, axially costate and spirally lirate,
Spire slender, acuminate, about 114 times the aperture. Whorls 8,
regularly increasing, convex, with narrow slightly concave shoulder, body-
whorl flatly rounded below the angle and narrowed to a sharp point of
snout, but faintly contracted at the base. Protoconch globose, of 3
smooh whorls, nucleus depressed, oblique,  Suture deep, with a very
slightly swollen margin below. Sculpture consisting of about § broadly
convex nodulous subvertical axial ribs on a whorl, not extending over
the depression of the shoulder, and dying out on the base, parted by
rounded furrows somewhat wider than themselves, and crossed by fine
numerous spiral lirae which are obscure on the shoulder.  Aperture
narrow, subvertical, club-shaped, produced below into a short wide canal,
slightly turned to the left and backwards, lightly channeled above. Outer
lip thin and sharp, broken off.  The sinus is situated at the shoulder,
round and moderately deep, judging from the incremental lines. DBelow
the angle, the outer lip is lightly curved and slightly contracted anteriorly.
Columella subvertical, slightly twisted to the left, ending below in a fine
point. Inner lip narrow, smooth, thin but distinctly bounded on the outer
margin; parietal wall lightly concave.  Height, 113 mm.; diameter,
37 mm. Type: Holotype, no. 3io.

Occurrence—Tenndyama.

This small species is well distinguished by its small size, very slender
spire, raised nodulous ribs and obscure spirals. The last rib of the type
specimen is somewhat more swollen than the others, indicating that the
shell is full- grown, Zngudsilor longisprra (Swirn), a living species of this

country, has less axials and a shorter aperture.

Plenrotoma patruclis, in Am, Mag., 1875, p. 419 and in Proc. Zool. Soc., 1879, p.
188, pl. 19, f, Io.
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Inquisitor pseudoprincipalis (Yorovama).
1920,  Pleurotoma (Drillia) pseudoprincipalis YOro 7aMA, Foss, Miura Penin., p. 37, pl. I,
f. 21,
1923. Dritlia pseudoprincipalts YOO "AmA, Tert. Moll. Dainichi, p. 5.

Occurrence.—Dainiti, Hb1ohasi.

Distrrbution.—Naganuma Beds.  Upper Musasino of Yokosuka.

This species occurs very frequeatly in the Dainiti sands. One perfect
adult specimen resembles very much those of the Naganuma DBeds in
dimensions with a height of 32 mm. and a diameter of ¢ mm.

This species is not known living in the present seas, but a variety
of this spscies from Kii is found in the collection of Mr. Kuropa, It is
a white, solid shell with 16 whorls. In general appearance and in :he
pattern of the sculpture, the living form closely approaches the fossil.
The base, however, is not so narrowed and pointed as in the typical
spacies, but has a strong fasciole and an opened umbilicus.  Its dimensions
are 48 mm Dby 14 mm.

Inquisitor  pseudoprincipalss is closely affined to 7. latovenana
(Martin) and 7. suturalis (Gray) both found in the Neogene rocks of
Java and Timor. Tt differs from Marrin’s species in the canal being
shorter, and from GraY's species in that the suture is more appressed and

has coarse spirals on the concave shoulder.
Inquisitor jeffreysii (Swmita).

1875, Drillia jeffrevsié SMiTH, Amn. Mag., p. 417.

1884. Driiia jeffrevsi, Tryon, Man. Conch,, vol. 6, p. 177.

1895. Driima jeffrevssi, Piuspry, Cat. Mar. Moll. Jap., p. 18.

1895. Driftia principalss Prisory, Ibid., p. 17, pl. 2, [ 17.

1906, Pleurotoma (Dritlin) principalis, TORUNAGA, Jour. Coll. Sci, Univ. Tokyo, vol. 21,

art, 2, p. 14, pl. 1, f. 2, 2.

1920,  Pleurotoma (Drilita) principalis, Yorovama, Foss, Miura Penin, p. 36, pl. 1, f. 20.

1922.  Drifha principalis, YOxo ‘AMA, Foss. Up. Musashino, p. 39.

1925. Driflia principalss, Yoo AMA, Jour. Coll. Sci. Univ. Tokyo, vol. 45, art. 5, p. 9.
Occurrence—~"Tenndyama,

Distribution—Sirado Beds.  Naganuma Beds. Upper Musasino of
Tokyd and Tibaken.
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Lrving.—Tokyd Bay. Sagami Bay. Kii. Inland Sea.

Several examrples of this species under examination are unfortunately
irperfect.  According to Mr. Kuropa no difference can be found between
Smire’s and Prissry’s species. A specimen fr m Kii in Hirasg’s collection
and named D. jeffrevsiz by Dr. Puspry is slightly broader than the
topotype of D. prancitals, but they are linked with all gradations of
intermediate forms. /mwguisitor HEDLEY, 1918 (type: Pleurotomea sterria
W ATSON).

Cymatosyrinx benten (YOKOYAMA).
1920,  Plenrotoma (Driliia) benten YOROVAMA, Foss. Miura Penin., p. 40, pl. 1, f. 2, 3.

Shell small, polished, fusiform, rather solid,  Spire acutely conical,
the height about 134 times that of aperture,  Protoconch globular, of 2
convex whorls, smooth and glossy, nucleus obliquely tilted. Whorls 7
in 8 mm.; regularly increasing, anal fasciole flattened, about one-third of
the height of the whorl, the lower surface lightly convex, plicated.
Sculpture consisting of low, strong, rounded, oblique axial plicae, equal
to their interspaces in wicdth, g on the penultimate, obsolete on the anal
fasciole and oa the body-whorl, nearly continuous up the spire; spiral
none; incremental lines indistinct. Suture deeply impressed. DBody-whorl
flatly rounded below the round periphery, but faintly contracted.  Aperture
narrow, somewhat widened and angled above, with a short open recurved
constricted and truncate canal.  Outer lip sharp, lower margin produced,
with a blunt varicosity behind; anal sinus conspicuous.  Columella
subvertical ; inner lip narrow, with a thin callus whose edge distinct on
the outer side, narrowed and drawn out to a fine point towards the left
margin of the canal. Teight, 7-96 mm.; diameter, 2:05 mm.

Occurrence.—~Hodnohasi (rare).

Distribution.—Naganuma Beds.

The shell under examination differs little from the type of Prof.
Yoxovama whose dimensions are somewhat larger. But it is evidently
an adult specimen having a hump-like varix in some distance behind the

A
kG

outer lip.,  C. parciplicata (SOwERBY)™ a species living in Nagasaki harbour,

¥ Drillia parciplicata SOwERBY, Amn, Mag., 19I5, p. 104, pl. 10, f. 1.



106 Jird MaxivAma :—

is most closely related to the present species. DBut that species ciffers
from the present one in that the shell is larger, the spire is more elevated
and turriculate, the whorls are more couvex anteriorly, the anal fasciole
is more constricted, the suture is less conspicuous, being strongly appressed,
the axials are narrower and larger in number and the base has spiral

grooves, Cymalosyrinz DarL, 1889, (type: Pleurotoma lunata TEA).

Cymatosyrinx solicitata (SowErny).
1913, Drillia solicitata SOWERBY, Ann. Mag. p. 234, pl. 3, . 2.

Occurrence—Tennbyama.,

Distribution.—Upper Kakegawa (abundant),

Lzwing. —Japan (Miyagi-ken and Nagasaki-ken).

The shells of the Kakegawa series are of large sizes, compared with
such rather small forms of this species as living in the sea of Northern
Japan. The large specimen with perfect terminations and possessing nine
whorls measures 154 mm in height and 55 mm, in diameter. Those of
the living form of Northern Japan have uniform dimensions, the Iargest
example measuring 12 mm. by 4 mm. The type of the spzcies is rather
close to the fossils in its dimensions as given by G. B. Sowersy 14 mm.
by 5'5 mim.

The spire is high, acute and turriculate. The protoconch is composed
of two smooth elevated globular and tilted volutions with a depressed
nucleus. The succeeding whorls are slightly convex, with coacave shouldeﬁ
furnished with oblique raised subcontinuous ten axial plicac which begin
on an obtuse augulation beuneath the anal fasciole and extend to the suture,
but not to the base, where they die out'more gradually than they arose;
they are parted by round hollows, which are of equal width to them.
The incremental lines are oblique to the left below the angle and run
over the plicae. The suture is appressed, distinct and linear.  The canal
of the fossil is relatively long compared with the livings, The outer lip
is fractured in all specimens at hand, but judging from the incremental
lines, it must has been quite the same as the typical species and has a

deep anal sinus which is rather narrow at the entrance and then roundly
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expanded.  Sometimes this narrowing at the entrance is-aided by the
thickening of the inner lip upon the parietal wall.  Apparently this form
differs from others of the genus in being sglender and in having the

contracted base with the longish canal.
Cymatosyrinx praegracilis n. sp. (Plata V, fig. 5.)

Shell slender with very high spire, thick. Spire narrow, acute, twice
ag high as the aperture,  Protoconch bulbiform, of 2 volutions smooth
and glossy, the nucleus slightly oblique.  The subsequent whorls 6,
regularly slowly increasing, a little convex; anal fasciole immediately in
front of the suture, slightly constricted, nearly a quarter of the height
of the whorl; base abruptly contracted, produced into a short acutely
conical snout. Suture appressed, distinct. Sculpture of 10 oblique round
strong axial ribs, a little narrower than the concave interspaces, continuous
from whorl to whorl but not extending in the anal fasciole and vanishing
towards the base.  Aperture narrow, oblique, narrowed anteriorly and
passing into a short, broad and slightly twisted canal.  Outer lip slightly
thickened, contracted towards the base, with a shallow ronnded anal sinus
above. Columella oblique, straight, lightly excavated on meeting the short
parietal wall. Inner lip narrow, smooth, very thin. THeight, ¢-8 mm.;
diameter, 3 mm.; height of the spire, 6:5 mm. Type: Holotype, no. 264,

Occurrence.—FHonohasi (very rare).

This species is easily distinguished from the preceding two species

by its slender shell and the prominent axials.
Etrema saigoensis n. sp. (Plate V, fig. 4.)

Shell small, elongate, turreted, comparatively thick, bicarinate, with
axial ribs. Spire elevated, narrow and acuminate, about twice the height
of the aperture.  Protoconch of three smooth volutions, with a globular
and obliquely tilted nucleus, the later half of the whorls sharply carinate
at the lower surface. Whorls 8 including the protoconch, angled,
constricted at the suture, regularly increasing; the last round, contracted
at the base. Sculpture consisting of 2 spiral threads, each of which lies

upon the two carinae, one at the middle and the other below that. The
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upper carina makes a sloping shoulder, and ascends somewhat from the
middle on the later whorls. There are an inconspicuous intermediate
thread between the two others on the last two whorls, The surface
between the two carinae is vertical and slightly excavate. The axial ribs
10 to 14 on the last whorl, vertical, round, not extending to the suture,
overridden by the spirals. Base with about ¢ inconspicuous spiral threads.
Incremental lines indistinct. Suture impressed. Aperture pyriform, angled
above, narrowed below into a short, wide canal. Outer lip thickened
with a varix, obscurely denticulate within ; sinus with a pair of tubercles
at the entrance, round, effuse. Columella vertical, turned to the left below,
ending in a point. ~ Inner lip not thick, spreading narrowly over the
concave pariztal wall; its margin free. Canal short, widened at the base.
IHeight, 6-84 mm.; diameter, 2-53 mm. Type: Cotype, no. 261,

Occuryence,—TFbdnohasi.

This unique species fqund in the temperate fauna is not so solid as

the tropical species of the same genus.

Mangilia kurodai n. sp. (Plte V, fig. r3.)

Shell small, elongate, turreted, thin, with spiral cords. Spire elevated,
narrow acute, about 1% times the height of the aperture.  Protocoach
tilted, of 2% smooth coavex whorls with deep suture, Whorls 6, slightly
convex, regularly increasing, contracted at base ; periphery round. Sculpture
cousisting of prominent spiral cords, 2 on the first whorl next to the
protoconch, the upper one lying at the middle and stronger than the
other, making an obtuse angle. On the fourth ~whorl, there appears an
intermediate cord ; all three cords are in equal streagth on the penultimate
whotl; body-whorl has a strong peripheral cord, a faint thread at the
middle of the supra-sutural interspace, and 7 or more, less prominent
basal spirals which are vanished below arcund the short snout.  The axials
are nearly obsolete, they arc represented by very low foldings with
subequal periodicity on the later whorls.  Sinus area remaining smooth
except for the incremental fines. Incremental lires hair-like, oblique and

straight on the lower half of the whorls, Suture inconspicuous, linear,
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margined above with a fine thread which is continued to the peripheral
cord of the body-whorl.  Aperture pear-shaped, oblique, broadly angled
above, produced helow into a short oblique canal, its base slightly notched.
Quter lip thin and sharp, with a shallow sinus near the suture, smooth
inside. Columella somewhat arcuate, turned to the left below. Inner lip
thin and narrow, simple. Height, 5:26 mm.; diameter, 1-62 mm. Type:
Holotype, no. g4.

Ocecurrence.—Dainitl,

This determination applics to a single specimen of which no allied
form can be found among the described living species.  The general

feature reminds us of the genus Mangdla defined by Dr. DarrL.

Lora crosio n. sp. (Plate V, fig. 7.)

Shell ovately fusiform, angulated, rather thick, cancellated. Spire
scalar, conoidal, somewhat higher than the aperture.  Protocouch of 2
smooth whotls, eroded.  Whorls 6 including the nucleus, with a sloping
shoulder and a sharp carinated angle, vertical below the angle, the height
of the shoulder about one-third that of the whorl; anal fasciole extending
from the suture to the angle; base convexely contracted to a short snout.
Sutare deep.  Sculpture: anal fasciole spirally striate, a fine thread in
the uppzr portion, crossed by antecurrent, hair-like, closely-set, incremental
lines; axial sculpture consisting of 13 plicate riblets, obscure on the
shoulder, tubsrculate at the angle, vanished at the snout of the body-
whorl; spirals in front of the angle consisting of unequal cords, 6 on the
penultimate whorl, that in the middle of the whorl is the strongest, the
anterior two being the next in magnitude, running over the axials,
nodulous at the intersections; basc with many somewhat alternating cords,
Aperture simple.  Canal very short, twisted, defining a distinct fasciole.
Columella oblique, arched. Height, 82 mm.; diameter, 38 mim.; height
of the aperture, 4 mm. Type: Holotype, no. 311.

Occurrence.~~Tennbyama.

A single specimen is under examination. This species of the boreal

genus is of a rare occurrence in the fauna of the temperate water. It is
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distinguished from the other species described from Japan by its rough

unequal sculpture resembling that of Mangiha.

Cytharella hiradoensis n. sp. (Plate V, fig. 12.)

Shell small, ovately fusiform, thick, white, turricurate, distinctly axially
costate.  Spire conic, scalar, of the same height of the aperture. Protoconch
of 3 whorls, smooth and convex,. the nucleus flattened.  Whorls 6, low
and broad, regularly increasing, distinctly shouldered, the shoulder sloping,
convex, meeting a flatly round and somewhat contracted lower surface in
an oblique but distinct aogle, which lies at about one-third down the
whorl ; the last slightly convex, attenuate but scarecely constricted below
at the base. Suture deep, impressed, more or less undulated. Sculpture
consisting of straight, narrowly round-topped, discontinuous prominent
axial costae, 9 to 10 on the last whorl, evanescent at the snout, diminishing
in a backward curve to the suture, interspaces broadly concave; spiral
none, but about 6 lirae on the snout of the base. Color white, with 2
orange-brown intercostal bands, one being subsutural and the other on the
surface below the angle, the base with a narrower band.,  Aperture
oblique, very narrow, rounded above, slightly narrowed and drawa out
to a short canal below, its base truncated.  Outer lip thickened by the
last 1rib, inflexed, with a deep round sinus below th: suture.  Columella
straight, oblique, slightly arcuate on meeting the short parietal wall. Inuner
lip narrow, smooth, its free margin somewhat thickened. Height, 5-9 mm.;
ciameter, 2.2 mm, Type; Holotyps, in Mr. Kuropa’s collection, living
at Hirado.

Occurrence~Dainiti.

Lzveng.—Hirado.

The fossil example is an immature shell 4-6 mm. high. This spzcies
somewhat resembles Pleurotoma (Drillia) tabalensis Torunaca,® a fossil
from the Pleistocene estuary clay of Tabata near Tokyo. It differs,
however, from that species in the shell being larger, and the costac bzing

more elevated and more in number. C. Aradoensss resembles Mangilia

*  Jour, Coll. Sci. Univ. Tokyo, VoI.V.'ZI, art. 2, p. 15.
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Slavescens: AnGas,® an Australian species of the genus Guraleus™ but
has no spirals.  Some Philippine species hitherto known as Mangiliz or

Cithara are related to this Japanese species.
Cytharella totomiensis n. sp. (Plate V, fig. 6.)

Shell small, elongate-fusiform, turriculate, with prominent axial ribs.
Spire elevated, conic, gradate, about 134 times the height of the aperture,
Protoconch of 4 convex volutions, conical, symmetrical, apex round, first
two volutions smooth, the succeedings sculptured by numerous, equally
spaced, curved, fine, oblique cords, facing their concave sides forward.
The adult whorls 4, regularly and more slowly increasing than the
embryonics, convex, constricted at the suture. Sculpture: axial ribs
suboblique, distant, round, low, not extending to the sutures, swelling in
the middle, discontinuous from suture to suture, degenerate on the later
whorls and vanishing to the base, 8 on the penultimate ; spirals consisting
of prominent threads, running over the ribs and projecting at the intersec-
tions, 2 on the spire-whorls, the upper lying beneath the aval fasciole
about one-third down the whorl, there are one or two less-prominent
threads on the fasciole; the whole surface are covered by numerous very
fine, spiral lirae which are punctated in crossing the close, microscopic,
incremental lines. Body-whorl gently convex, somewhat contracted .at the
base ; the base sculptured by about 11 spiral equal cords similar to those
on the spire-whorls; the anterior 3 on the produced snout are close
together. Suture well marked, but lightly appressed. Aperture subvertical,
about 3 / 7 the entire height, narrow, aongled above, produced below into
-a short, deep, straight canal. Outer lip fractured. Columella vertical,
slightly turned to the left in front and ending in a sharp point. Height,
7-45 mm,; diameter, 2-3 mm. Type: Holotype, no. gs.

Occurrence.—Dainit,
Cytharella totomiensis tachymorpha n, subsp. (Plale V, jig. 10.)

Type: Cotyps, no. 262,

Proc. Zool. Soc., 1877, p. 37.
#  HEDLEY, A Review of the Australian Turridae, Rec. Aust. Mus., vol. 13, p. 31I5.
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Occurrence.~Tdnohasi (rare).

It is not known whether this subspecies is a local variety or a
mutation. It is distinguished from. the species by the small shell with
rapidly increasing whorls.  The protoconch comprises three and half
volutions of which the last is sculptured by the oblique threads., The
adult shell retains three and half subsequent whorls.  The entire height
of the shell is 543 mm. and the diameter is 2:2 mm. in the type. The
type specimen of the species is much higher but is still immature not
having a variced lip which is well marked in the specimens of the
subspecies.  The aperture is higher than in the species. The varix is
larger than the ribs and its labial margin extends a thin broad expanse.
The anal sinus is a deep, round, subsutural excavation where the outer
lip is effuse and slightly reflected over the varix. The inner lip is
thickened and continued above with the outer lip of the sinus. A broad,
short, recurved canal is present. The fasciole is not differentiated. The
interior surface is marked with microscopic, transverse striae all over.
Although the aperture is not plicated, this species may be referred to
HepLeY's genus Ltreima.  HEeDLEY has pointed out that his * Guraleus
is perhaps a develepment in temperate seas of a tropical citharoid stock
in which less favourable growth conditions have effectel structural
economies, by reduction of the varix, the teeth within the aperture, and
the granular microscopic sculpture and by a looser winding of - the
whorls.”  Similar reduction may takes place in the North Pacific region.
Cytharelle luradocnses n. sp. seems to me to be not much different from
Guraleus which is, however, restricted to the southern hemisphere.
Cyllarella tofomzensss 1, sp. in comparison with the latter spzcies is a
less reduced subtropical shell having the large varix and frosted appearance
of the microscopic sculpture, The high spire, the contracted base produced
below into a narrow saout, the sculpture, the sinus, and the lips stroagly
remind us the close relation to Zi#rema, some species of which live in
Southern Japan. I think that the presence of the plicac within the

aperture has been overvalued in classification.

Etremella may be distinguished as a new section of Cywiharelln,
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with Cytharella fotomuensis as the type.
Macteola (Rurtziella) ugali n. sp. (Plte V, fig. 9.)

Shell small, thin, fusiform, axially costate and spirally lirate.  Spire
conical, scalar, slightly higher than the aperture.  Protocoach conic, of
3 convex volutions, the apical 124 smooth, the succeedings with many
oblique, regularly spaced, fine axials which gradually merge into those
of the adult type. Whortls 74, the upper oues convex, the lower ones
obscurely angled with a narrow sloping shoulder, convex below it, base
contracted.  Suture deeply impressed, not appressed, undulating, margined
below with a thread.  Sculpture consisting of axial equidistant straight
suboblique round riblets, 10 on the last whorl, broader than elevation,
extending from suture to suture, but not continuous over the whorls,
persisting faintly down to the base, constricted in front of the suture,
over-ridden by spirals, interstices of about the same width as, or slightly
narrower than, the riblets; spirals consisting of 4 subequal threads of
which the second from the top is the most prominent, the crossing points
produced into small beads; the rest of the surface covered by smaller
uniform threads with about equal interspaces, and given a frosty appearanc
by fine sharp close-set incremental lines. Aperture oblong, angled above,
narrowed bzlow and ending in a short oblique rather wide canal, truncated
at its base; outer lip thin, anal fasciole feebly indicated ; columella vertical,
slightly turned to the left and pointed below ; inner lip narrow and thin.
Height, 6-56 mm.; diameter, 2:g mm. Type: Holotyps, no. gb.

Occurrence.~Dainiti (rare).

This species appears at first sight to be ZLora (=2Bela), but the small
mucronate apex, the development of the sculpture and the frosty surface
have not been observed in that genus. These peculiarities rather remind

us of Kurtzelln DaLr® which is close to Macteols HEDLEY.

Macteola (Kurtziella) ugali hobasiensis n. subsp. (Plate 1V,
~ g, 8)
SIS

Type : Holotype, no., 263.

* Proc. U, S, Nat. Mus., vol. 56, p. 64, 1910,
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Occurrence—Hdnohasi.

This is a variety of the preceding species found in the upper horizon.
It differs from the species in that the shell is smaller, the spirals are
finer and faint, being hardly observable without an aid of the microscope,
and the axials arc also somewhat less prominent than in the species, and
vanish at the base. The suture is slightly appressed but not margined.

Height, 4:61 mm.; diameter, 204 mm.

Mitridae
Strigatella dainitiensis n. sp. (Plate V, figs. 15, 16.)

Shell fusiform, rather solid, smooth.  Spire elevated, acutely conic,
a little higher than the aperture.  Protoconch unknown. Whorls about
7, smooth, flattish; suture superficial, uneven; base slightly contracted.
Aperture subvertical, high and narrow, angular above, truncated at the
base ; outer lip vertical, almost parallel with columella, rounded below,
with a smooth thickened edge; columella subvertical, with 4 oblique
plaits decreasing in size and space from above; inner lip narrow, sharply
defined, spreading over the slightly concave parietal wall, Height, 24 mm.;
diameter, g-7 mm. Type: Holotype, no. 72.

Occurrence—Dainiti, ,

This species is based upon a single badly preserved specimen, but
it is easily distinguished from the living species of the genus in having
the flattish whotls parted by very superficial sutures. It is distinguished
from .S. scutulate (GmELIN) which is known living in South-western Japan
by that the shell is narrower with a less acuminate spire and the base
- has no spiral groove.

Buccinidae
Cantharus totomiensis n. sp. (Plate V, figs. 21, 22.)
Shell ovately fusiform, moderately thick, spirally threaded and axially
broadly costate. Spire conical, turreted, gradate, a little lower than the
aperture with canal.  Whorls 6 to 7, first regularly slowly, then rather

rapidly, increasing, sharply angled at the middle, with a concave sloping

shoulder, lightly convex below it; base weakly contracted.  Sculpture:
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the axial costae of the early 3 whorls next to the protoconch 8 to ¢ in
number, broadly rounded, elevated, discontinuous; further down they are
almost obsolete, but produced into prominent conical tubercles upon the
angle ; number of the tubercles on the last two whorls are 6 to 7; spirals
on the shoulder regularly alternating, crossing over the axials, about 7
pairs of strong and weak threads on the penultimate whorl; spirals on
. the vertical surface below the angle very unequal and irregularly forming
fascicules separated by grooves. Sutuwre impressed, undulating., - Aperture
suboblique, oblongly ovate, with an oblique, widely open, slightly recurved
canal below. Outer lip "thick, arcuate, denticulate within. Columella
vertical, concave, spirally ridged below at the left margin of the canal.
Inner lip narrow, spreading over the concave parietal wall, partly filling
the depression of the fasciole. Height, 39 mm,; diameter, 22 mmn. ; height
of the aperture with canal, 24 mm.

Type: Holotype, no. 236, IHdnohasi.

Occurrence.~Dainiti. Hbnohasi.

This peculiar species characterized by its sharply angled shoulder with
strong tubercles, is easily distinguished from all the living forms in Japan.
In the early developmental stage it appears to be allied to C. ceciller
Praireer, but the last whorl of the latter is roundly convex, and has no
tubercled costac.  In C. fofomuenses, the base is a little contracted and

the canal is shorter, open and nearly straight.

Cantharus totomiensis balani n. subsp. (Plate V, figs. 19, 20.)

‘Type: Holotype, no. 243.

Occurrence.—THobnohasi.

Only one specimen of this subspecies has so far been found, TFurther
collections might decide whether it should remain as a subspecies or be
elevated to the rank of the species. It differs from the species in the
following respects: the whorls are not sharply angled but roundly shoul-
dered ; the last two whorls are not tuberculate but axially roundly costate ;
“the costae extend from suture to suture and down to the base; and the
spirals are stronger.

The spire-whorls are ornamented with seven regular spiral cords of
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unequal strengths, the fifth and the sixth counted from the top, being
stronger than the others. The interspaces are usually occupied by a fine
thread. The spirals of the base are irregularly fasciculed, each fascicule
having one major median and several smaller riblets ; tlie interspaces are
unequal, narrow and deep. The type specimen has nine such fascicules.
This form resembles somewhat C. ceczller in general contour and in
sculpture, but it differs from the latter in that the suture is not so deep;.
the spirals are stronger but less elevated and the outer lip is broadly

arcuate, being neither straightened nor recurved below, The height is

38 mm. and the diameter is 21 mm,

Latrunculus elatus (Yorovama).

1923. Zburna elate Yoxovama, Tert. Moll. Dainichi p. 9, pl. 1, f. 16, 17.

Occurrence.~Dainiti (abundant). Honohasi (abundant).  ITwasibara.
Saigd-bridge. Tennd-shrine, Tenndyama. Taruki. Nitb.

Dustribution.—Kakegawa series of Tosa. Upper Kakegawa. Sand-
stone of Tanabe.

The whorls are tabulate beneath the suture. The table is less
prominent, flat and sloping in early stages of development, and then it
becomes more sharply defined and shallowly channeled. Z. jugonices has
many points of close resemblance to the present species, from which,
however, it is distinguished by its rounded indistinct shoulder. Apparently
Z. clatus vesembles L. canaliculatus (Scuumacuer) and L. lwtosus
(Lamarck), which live in the tropical regions of the Pacific, in their
general contours and in their conspicuous tabulated shoulders. The latter
two forms, however, differ in their large umbilicus with strongly plicated
and flexured broad fascioles which are defined by a projecting spiral rib
running in a shallow channel,  The umbilical part of L. jagonzcus is
much smaller than those of the preceding two species and has a smooth
fasciole and a less prominent spiral bounding rib. In this respect, Z.
elatus stands between those two species and the Japanese species, somie-
what nearer to the latter. The umbilicus is not always perforate but

often covered with an expanded callus.
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Siphonalia dainitiensis n. sp. (Plate V, fig. 11.)

Shell not large, obesely fusiform, roundly shouldered, rather solid.
Spire acutely conical, a little lower than the height of the aperture
including canal, outline lightly convex.  Protoconch unknown. Whorls
6, excepting the protoconch, sculptured with 12 to 13 subvertical axial
round ribs, separated by excavate broader interspaces and crossed by
unequal equidistant spiral cords, strong ones alternating with much narrower
and lower lirae.  The surface of shoulder whose angle lies at a little
above the middle is slightly excavate. Base rapidly contracted, obscurely
plicate, plicae growing into the prominent ribs on the shoulder of the
body-whorl.  Suture impressed, undulating.  Aperture oblique, large,
pyriform, angled above, produced below into a short canal, IHeight,
27 mm.; diameter, 14 mm.; height of the aperture, 16 mm, Type:
Holotype, no., 61, Dainiti,

Occurrence.—Dainiti. Honohasi.

This species resembles somewhat .S. wanaffar Pisery in the general
contour ; but it differs from the latter in that the spire is higher; the
shoulder is not so angular on the last two whorls; the ribs are more
prominent; the spiral cords are narrower; and that the canal is not so
strongly recurved.  The general feature of .S. dasnedzensss reminds us
of the early whorls of .S. wanattas, S. cassidariacformis (REEvE), .S.
spadicea REEVE and some other Japanese species. In .S, wanalfar the
carly two to three whorls next to thz protoconch have the round angle
and widely spaced spiral cords and increase slowly in width, These
characters, appearing in the young shells, must have been ancestral ones.

The same characters are retained in the adult of .S. dazzizenss.

Siphonalia cassidariaeformis declivis (Yoxovama).

1923, Siphonalia cassidariazformis, Yoroyama, Tert. Moll. Dainichi, p. 9, pl. 1, f, 13—1I5.
1926.  Siphonalic declivis YOROYAMA, Jour, Fac, Sci. Univ. Tokyo, sec. 2, vol. 1, p. 337, pl.
38, f. 19—a21.
Occurrence.—Dainiti (abundant), Ho6nohasi (abundant).

Tennd-shrine. Tenndyama.
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Siphonalin cassidarineformes (REEvE) is a very variable species.
According to Liscure .S. ornata (A. Apams) is synonymous with this
species, although Dunker thought it to be a different species having
colour lines similar to those in .S, szgmaumn (REeve). Typical S, cassz-
dariactormzs which lives in the water of North Kytsy is a large shell -
ornamented with rather prominent spiral cords. Dimensions of six

examples are as follows :

Height. 46 53 51 45 53 47 mm.
Diameter. 30 30 32'5 28 315 28 mm.

The fossils of this form were discovered in the Kimizu Beds by
Mzr, Ugzt together with a smaller form which is assigned to var, ornata.

The latter form is much more variable in contour and in coloration.
The following ten are the typical examples of this variety living in Kii:
Height.  32'3 304 339 296 355 310 347 30 332 406 mm.
Diameter. 188 28 19°3 19°5 203 175 184 175 185 22 mm.

The sculpture, however, is constant consisting invariably of many
Jdrregular spiral grooves. Some larger individuals are hardly be differentiated
from the typical gpecies,

The present subspecies differs from the species chiefly in that the
spiral sculpture consists of finer threads with wide interspaces. The
threads are more closely set upon the surface above the periphery than
on the base. The interspaces are spirally striated in most of the specimens.

There are two races, one of Hbnohasi and the other of Dainit,
The Honohasi race differs from the species “in that the spire is not so
scalar but conical with a long, flattish, sloping shoulder, and that the
angle lies lower, close to the suture.

The Dainiti race differs little in shape from the above, but has a
slightly excavate shoulder which is rather rarely met with in the species.
A specimen of the Hbéaohasi race mieasures 37 mm. by 23 mm. and the
Dainiti 33 mm. by 21 mm.

Siphonalia mikado Mewvitt., (Plafe VI, jig. 1, 2.)
1888. Siphonalic mikade MrErLviLL, Jour. Conch., vol. 5, p. 348.

1895, Siphonalin lyperodon PiLssry, Cat. Mar. Moll. Jap., p. 30, pl. 2, f. G.
1905. Syplonalic mikado, PiLspry, Proc, Acad. Nat, Sci, Phila,, p. 103.
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Occurrence.—Tenndyama.

Living.—XKii and Sagami

This determination applies to a well preserved example of this species
measuring 44 mm. by 28 mm. although its apical regions are imperfect.

This species is easily distinguished from other forms by the unique
character observed by Dr. Piispry that the strong nodule within the inner
lip near the posterior angle defines a channel there. It is also peculiar
to have a siphonal fasciole marked above with a free laminar edge. The
fossil example differs from the species in that the shell is wider and
lower; the dimensions given by Dr. Pussry are s1 mm. by 26 mm.
and 43 mm. by 21 mm., Mr. Kuropa has kindly shown me a small
intermediate form measuring 32 mm. by 18 mm, Naturally, the broad
fossil form has more angular whorls with a nearly horizontal shoulder.
The spiral cords are strong in the most of the living examples, but those

of the fossil are very inconspicuous.

Siphonalia stearnsii Pirssry.

1895. Siphonalic Stearnsii PiLspry, Cat., Mar. Moll, Jap., p 20.
1908. Siphonaliz mikado var., Hirasg, Conch., Mag., vol. z, no. 2, p. 4, pl. 23, f. G.
Occurrence.~—~Tenndyama. ’
Lzving.—Sagami to Sikoku.
A specimen under examination agrees very well with the topotype
of Pirsery’s species in Mr. Kuropa’s collection. .Siplonalia mikado var.

of INIRASE is a local variety of this species living in Tosa.

Kellettia kellettii (FOorpes).

1850. Fusus kellettii FORBES, Proc. Zool. Soc., p. 274, pl. 9, f. Io.

1869. Siphonalic kelettir, LiscHKE, Jap. Meer. Conch., vol. 1, p. 38, pl. 3, [. 3, 4.

1871. Srphonalia Kellettsr, LiscHKE, Ibid., vol. 2, p. 28,

1881.  Siplonalin Kelletti, Tryon, Man. Conch. vol. 3, p. 124, pl. 54, f. 352.

1895. Swphondlia (Keliettia) kellets, PILsBRY, Cat. Mar. Moll, Jap.,, p. 30.

1go1.  Kelletin kelietr, CossManN, Paleoconch. Comp., vol. 4, p. 109, pl. 7, f. 14, I5.

1921, Kellettin kelletts, DALL, Mar. Moll. N. 'W. America, U. S. Nat. Mus. Bull. 112, p. 89.
1922, Siphonalia kellcttir, Yorovama, Foss, Up. Musashino, p. 56, pl. 5, f. I.

Occurrence.— Dainiti,
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Distributron.—Upper Musasino at Sitd,

Lzwing—T6kyd Bay to Nagasaki. California and Lower California.

This unique species has been well figured and described by Liscake
and Cossmany, and no doubt can exist with regard to the identity of the
specimen from Dainiti, which consists of only the spire missing the last

whorl, with those describzd from the existing seas of Japan.

Microfusus magnificus (LiScakz).

1871, Nuassaru magnifica LisCHKE, Jap. Meer, Conch,, vol. 2, p. 38.

1881. . Nassariar magnifica, Tryon, Man. Conch., vol. 3, p. 222, pl. 84, . 551,
1882. Nassaria maginfica, DUNKER, Index Moll. Mar., Jap., p. 38.

1893. Nussaria inagnifica, P1Lspry, Cat. Mar. Moll. Jap., p. 34.

Occurrence.—Tenndyama. Tennd-shrine, Nitd.

Distribution.— Upper Kakegawa, Kakegawa series of Tosa. Musasino
series of Bdsd Peninsula.

Leveng—Sagami. Kii, Kyfsyt.

This species is very variable.  Some fossil forms of the Kalkegawa
series may be mutations or geographical varieties of this species. The
typical form of the species is a fine shell ornamented with about ten axial
ribs with two to three series of tubercles and obscure spiral cords. Dut
this is a catagenetic form, because the young whorls have distinct spirals.
In a variety living in IKii, the spirals are stronger in adult.  This latter
variety is found in the Lower Musasino of 136:6 Peninsula at Sanuki and
in the sands of Tenndyama accompanied with two other varieties, one
sculptured with narrower but more elevated spirals and the other having
the prominent tubercles which are sharply keeled at their tops by crossing
cords.

The Upper Kakegawa form differs from the preceding forms being
akin to M. lischker.  The shell is ovately fusiform, being broader and
shorter in proportion as compared with the typical form.  The spire is
less turreted and not so scalar; the whorls are round sand ornamented
with regularly alternating spirals,  The tubercles are less prominent than
the others, It is smaller on the average, the largest specimen having a

height of 31 mm, and a diameter of 15 mm,
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This species differs very much from Bucciian nivea GMELIN the
type of Hndsiy which had been incorrectly called Nassarm. It is a
more turreted shell with a rather long twisted canal and its inner lip is
very thin and narrow with a tooth close to the posterior end. In the
general feature, it is more closely allied to .Szplonala.

Microfusus was proposed by Dr. DarLL as a subgenus of his
Plictfusus for Chrysodonmus acutispiratus Sowerpy.,  Stpho obesifornms
Yoxovama in the Musasino series is nothing but a variety of the latter
species having catagenetic spirals.  The protoconch and the nepionic as
well as a few young whorls are common to Nassaria magnfica, Stpho
obestformus and Chrysodoinus acutisprratus.  Mr. Kuropa has informed
me that after examining hundreds of specimens he came to the conclusion
that these species belong to one and the same genus different from either
Findsin or Plictfusus.

Microfusus lischkei n. n. named by Mr. T. Kuropa.

1874. Nassaria magnifica var. LiIscHKE, Jap. Meer. Conch,, vol. 3, pl. 4, f. 11, 12.
1881.  Nassari magnifica, TryoN, Man. Conch,, vol. 3, p. 222, pl. 84, f. 5352.

Occurrence.~Tenndyama.

Living —Sagami.

A small partly broken specimen from the Tennd sands differs from
the preceding species in having 16 or more nontubercled axial ribs and
more rounded whorls, A more precisc observation will be made on

living specimens by Mr. Kuropa.

Nassariidae

Nassarius (Hinia) kurodai n. sp. (Plale VI, figs. 3, 4.)

Shell ovate, acuminated, solid, cancellated and granulated.  Spire
subturreted, a little higher than the aperture, outline lghtly convex.
Protoconch of 4 smooth, convex whorls, turreted, slowly increasing.
Whorls 5, very slightly convex, sculptured with 424 granose spiral belts,
separated by narrower sulcae, the grains oblongly rectangular, disposed
in suboblique axial rows, the rows 25 in number on the penultimate

whorl, their interspaces wider than themselves; the subsutural belt with a
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wide excavate groove in front. Body-whorl convex, contracted below,
with 10 to 11 spiral belts, Suture distinctly canaliculate. Ifasciole defined
with a spiral deep groove, with two or more indistinct grooves upon the
surface, Aperture ovate, suboblique, slightly channeled above and with
a short broad reflected and deeply notched canal below. Outer lip convex,
thick, denticulate within. Columella short and concave, obliquely truncate
below, with a distinct basal fold; parietal wall with a tooth abdve. Inner
lip tubercled, thick, with free margin. Height, 18-3 mm.; diameter,
104 mm. Type, Holotype, no. 57.

Occurrence,~—Dainiti.

In the general aspect and the sculpture this species resembles some-
what V. 7amdus (Apams) a living species of Southern Japan and the
Philippines, Their differences are as follows :

N, raedus » Spiral belts 6, axials 35, grains clongately squarish,
callus thin and spreading, fasciole small.

N, kurodar: Spirals 434, axials 25, grains oblongly rectangﬁlar,

callus thick and its margin free, fasciole large.

Nassarius (Hinia) caelatus dainitiensis n. subsp. (Plate T,
Jigs. 17, 18.)

Occurrence.~Dainiti,

Distribution.—IKakegawa series of Tosa.

Probably this subspecies is the ancester of Nassarius caclatus (A.
Abawms), a living species of Southern Japan and the Philippines. It differs
from the species in having distinctly canaliculate suture. V. cuglyptus
(Sowerpy) and V. wverbecks (MaRrTIN) are the allied species.  The chief
differences are as follows: A

N. euglyptus : Spirals consisting of lirae passing over the axial
ribs forming gemmules; suture not canaliculate, '

NV, wverlecks - Spirals consisting of obscure sulcae, punctate by the
axial ribs; suture subcanaliculate,

N. caelatus - Spirals consisting of distinct sulcae running over the
axial ribs; suture subcanaliculate or not canaliculate.

N caelatus danrtiensss : Sculpture like the species; suture canali-



Molluscan Fauna of the Lower Part of the Kakegawa Series, elc. 123

culate,

The dimensions of an example of the subspecies are 20-3 mm. in
height and 10 mm. in diameter. The shell named Nassa livescens
by Prof. Yoxovama in his Foss. Miura Penin., p. 6 seems to me to be

not PuiLiepr’s species, but a variety of V. caelatus.

Nassarius (Caesia) demissus (Yorovama).
1923. Nassa (Hima) demissa YOxoyAMA, Tert. Moll, Dainichi, p. 1o, pl. 2, £. §, 9.

Occurrence.—Dainiti. Honohasi.

This species is rather frequently found in the Dainiti sands. The shell
is narrow, elevated and rather thin. In the full-grown whortls, the
catagenesis of the axial sculpture takes place. The convex whorls become
subeylindrical at the fifth whorl.,  The Hobnohasi form is in general
smaller and its development is more accelerated than the Dainiti form.
In some thin examples the spirals begin from the sscond whorl of the
protoconch, while the axials become obscure early from the nepionic whorl.
In any case, the spirals are constant. The upper two to three cords are
narrower and separated by wider interspaces. As a rule the lower cords

- are wider than the above ones.

Nassarius sp.

Shell small, narrowly ovate, acuminate,  Spire about 224 times the
height of the aperture. Protoconch unknown.  The remained whortls s,
sculptured with 11 to 12 axial round ribs with wider interspaces, crossed
by equally spaced, 4 spiral striae, of which the uppermost almost obsolete.
Suture impressed, undulating. Body-whorl convex, contracted around the
fasciole, base with 2 spiral cords in the middle. Aperture round, lightly
angled above with very short reflected and deeply notched canal.  Outer
lip thickened with a marginal varix, with 3 teeth inside on its lower half,
Inner lip rather thin, more or less free, with callosity spreading over the
parietal wall and extending some distance beyond the aperture.  Height,
7 4 mm.; diameter, 4-2 mm.

Occurrence.—Dainiti.

This form is apparently new to science. Unfortunately the only one
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specimen at hand is largely fractured.

Pyrenidae

Mitrella varians (DUNKER).
1861.  Amycla varins DUNKER, Moll. Tap., p. 6, pl. 1, I, 17.
1883.  Columbelia (dfitrelia) Dunkers, TRYON, Man. Conch.,, vol. g, p. 129, pl. 49, f. 15.
1920, Calumbella (Aitrella) dunkers, Yoxovama, Foss. Miwa Penin, p. 59, pl. 3, f. 7.
1922, Cofumbella (Afitrelle) duznkeri, Yorovama, Foss. Up. Musashino, p. 62, pl. 2, I. 26,
1923, (olumbella (Astvris) Dunkers, MARIYAMA, Jap. Jour, Geol. Geogr., vol. 2, p. 21.

Occurrence.—Dainitl. Hd10hasi, Tenndyama.

Distrebetron.—Upper Musasino,  Pliocene of Maiko.

Living.—Japau.

This variable well-known species is not rare in the rocks of the
Kakegawa, but most of the specimens are simall and immature. Prof.
Yoxovama’s two species of Afha,—.A. masakador and A, praccursor
are pzrhaps nothing but the varieties of this species, the many living forms
before me resembling these two species, may be linked with the present
species, The fluetuation is extraordinarily large in this gpecies.

This species is very close to Mitrella scripta (Linwg), the typz of -
the genus. Some slender and thick individuals differ from the latter only

in its colour being darker.
Zafra yokoyamai n. sp. (Plate V, fie. 14.)

Shell minute, rather thin, slender, ovate-fusiform, axially ribbed. Spire
elevated, conici%l, scalar. 'Whorls 7, subeylindrical, flatly convex, narrowly
shouldered at the top. Protoconch blunt, round, dome-shaped, polished,
the tip being immersed and flattened down. Body~-whorl slightly inflated ;
base contracted above the neck of the canal.  Sculpture: first 4 whorls
smocth and glossy, remainder axially ribbed, the ribs prominent, straight,
as broad as their interspaces, amounting to 17 on the penultimate, at the
periphery they become feeble and obsolete on the base; incremental lines
extremely fine and ill-defined. Beneath the suture, along all the sculp-
tured whorls, winds a cord less prominent than the ribs, uniting nd

overriding them which rise into small beads; in the axial interspaces a
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faint tendency to spiral scratches is visible. On the neck of the base are
four very feeble spiral threads. Suture deeply impressed and well marked
by the projection of the shoulder below it. Aperture oblique, narrow, a
little shorter than the height of the spire, angulated above, obliquely
prolonged below into a short open, slightly recurved canal. Outer lip
fractured. Columella straight above, forming a blunt angle with the pa-
rietal wall, bent to the left below. Inner lip narrow and thin. Height,
3:09mm. ; diameter, 1-32mm. Type: Holotype, no. 70.

Occurrence.~Dainit,

The interior surface of the shell is sculptured with numerous micro-
scopic irregular spiral stijaec. These striae can not be observed in the
living specimens of Za/fra.

This specics resembles rather closely Zufra peumle (DUNKRER), a recent
species of this country. But Z. yokoyamar is not so broad and has a
more strongly contracted base with a turned neck.  Z. gewnzln is a more
oval shell with flat, graded but not shouldered whorls. The spiral cords

of the base and the axial ribs are well-marked in the latter species.

Atilia sp.

Shell elongately fusiform, whorls about 6, with round apex, flat,
smooth, except the last which are more or less axially plicate, Periphery
of the last-whorl rounded, contracted at the base; suture deep, margined
below. Aperture narrow, acutely angled above, with a distinct open
recurved canal below ; columella vertical, twisted, forming an angle with
the short parietal wall. Height, 4-16mm, ; diameter, I-6mm.

Occurrencce.~—Dainiti.

The only example of this form is unfortunately imperfect and immature.
The sculptures of the described species of the genus are catagenetic, having
the axial plications visible only in early whorls, whereas, just the reverse
is the case with the present indeterminable form.

Atilia smithi Yoxovama,
1923, Columbella (Atilin) smithy Yoroyama, Foss, Up. Musashino, p. 6o, pl. 2, f. 24.

Occurrence.—Hbénohasi (rare).
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Distribution.—Upper Musasino.

Lsveng.—Central Japan (YOrRoyama).

The axial plicae are less distinct in the specimens under examination
than in the typical Musasino form. The subsutural pinched line and the
line upon the sharply angled periphery characterize this species. The

outer lip has a varix at its upper part.

Muricidae

Murex (Chicoreus) totomiensis n. sp. (Plate VI, figs. 20, 21.)

Shell elongately fusiform, thick, with 3 varices.  Spire high, acumi-
nately turreted, gradate, about the same height as the aperture with canal,
Protoconch unknown. Whorls 6, slowly increasing, feebly angled in the
middle with a sloping shoulder. Varices thickened, rounded, more or less
frondose, slightly discontinuous, rising at the angle of the shoulder into a
semitubular short spine; between each two varices and at slightly lower
than the level of the spines are 3 large rounded tubercles. Spiral sculp-
ture consisting of numerous granular threads of irregular maguitudes ; they
are fasciculed in regular intervals; there are 8 such fascicules on the body-
whorl. The intersections of the varices and the spirals rise into fronds,
Aperture ovate, round above, produced below into a lightly recurved,
oblique, rather short, narrowly opened canal, Inner lip fairly thick, spread-
ing, continuous below forming the sharp left margin of the caval; outer
lip rather thin, faintly denticulate within, Height, 43-5mm.; diameter,
22mm. ; height of the aperture, 1z2-5mm.; length of the canal, 12mm.
Type: Holotype, no. 64.

Occurrence.~Dainiti.

This species is closely allied to Clucoreus penchinaty CROSSE, a living
species of Southern Japan, but it differs in having a less elevated spire
congisting of more angulate whotls, and the surface being finely granular
all over. »

Murex bornz HorNEs is very close to this species in its general
aspect ; probably there exist some interesting relations between these forms.

But the Japanese species has the prominent spines at the angle.
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Murex (Acupurpura) cf, djarianensis MaRrTIN,

1895, Murex (s. sty djarianensis MarTIN, Fossilien von Java, p. 124, pl. 19, f. 282—284.

Occurrence,—Hoaohasi.

Some much fractured and fragmental specimens bear many resem-
blances to MARTIN’S species in the Neogene rocks of Java. The
materials are too imperfect to be identified exactly. The spire is compara-
tively low and nearly equal to the height of the aperture. The sculpture
consists of three varices with short tubular spines and numerous spiral
lirae,

Some recent species of Acupurpura such as M. fenuispena T.AMARCK,
M. ternisprnag 1.aMArck, M. froschels Tascuke, etc., have extraordinarily
elongated spines. These spines have been developed from the short spinose
proccesses of the varices occurring at the points of crossing of the varices
wi'h spirals, found in the ancestral forms of the later Miocene and early
Pliocene ages. Being closely allied to M. lernspena, M. verbeeks MArTIN in
the Pliocene of Java and Timor, is considered by Dr. Tesca™ as merely a
short-spined variety of the former. It is more than a homotaxial variety,
since the long-spined forms have been derived only very recently.

Tritonalia dainitiensis n. sp. (Plate VI, figs. v, 8.)

Shell medium in size, fusiform, fairly heavy, axially costate, spirally
finely sculptured. Spire elevated, gradate, nearly equal to the aperture in
height.  Protoconch unknown., Whotls slowly increasing, angulated at
the middle with a slightly concave, sloping shoulder, number of whorls
unknown., Axials consisting of round subequal costae, 8§ on the penulti-
mate, g on the body whorl, obsolete on the shoulder, more or less nodulous
at the angle, separated by wide excavated interspaces ; spirals consisting of
numerous, closely set, unequal threads, finely imbricated in crossing the
incremental lines. Suture well marked, but not deep, uneven, Base contract-
ed toward the canal. Aperture ovate, obtusely angled above, produced
below into a moderately long recurved canal. Quter lip unknown. Colum-

- ella subvertical, concave. Inner lip moderately thick, extending a short dis-

* Pal. Timor, vol. g, p. 63.
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tance beyond the columella, with a well-defined margin, and having a small
transverse process close to the posterior angle of the aperture. Umbilical
fissure narrow, but deep. Exact height and breadth unknown, about
qommi, in height and roughly z2z2mm. in diameter. Type: Hololyps, no.
66.

Occurrernce.~Dainiti.

This specles is described upon a single much fractured specimen.
The generic name is uncertain, but the species has many points of
resemblance to Zritonalie poulsons NUTTALL, excepting its more concave
columella and more distinct spirals. None of the living and fossil species

of Japanese Muricidae is related to this form.

Cyphonochilus arcuatus (Hinps).

1866, Typhss arcuatus, SowERrsy, Thes. Conch., vol. 3, p. 320, pl. 284, f. 3—5.
1874. Zwplis arcuadis, SOWERBY, Conch, Icon., sp. ro.

1880. Zwphis arcuatus, TryoN, Man. Conch., vol. 2, p. 136, pl. 30, £ 293, 297.
1882. Zwplis arcuatus, DUNKER, Index Moll. Mar. Jap., p. 9.

1922, Typhis arcuatus, YOROYAMA, Foss. Up. Musashino, p. 76, pl. 3, f. 3.

Occurrence.~Hbnohasi.

Distributzon.—Upper Musasino. Naganuma Beds.

Liwsng.—Western Japan. China. Cape of Good Hope.

The protoconch is mammillary, smooth and consisting of two lightly
tilted volutions; it is larger than the protoconch figured by SOWERBY.
There are five varices alternating with five tubes, each of the tubes is
bent back and joined in one to the preceding varix, and looks like a varix
outside, Thus there are five duplicating varices. The number of varices,
however, seems to have heen overestimated in classification.  Zyplunac
may comprise only two genera— 7vplus and Cyphonociulus.

The only example under examination measures 7-zmm. in height
with six whorls iacluding the protoconch. It agrees very well with the

living form of Japan.
Thaisidae

Thais nakamurai n. sp. (Plate VI, jigs.5, 6.)
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Shell large, solid, ovate-fusiform, with a moderately elevated spire and
a wide aperture. Spire conoidal, gradate, about two-thirds the height of
the aperture, Protoconch unknown. Remaining whorls 5, regularly
increasing, angulate at a little below the middle; the shoulder lightly
concave, steeply sloping ; vertical below the angulation, almost flat or very
slightly concave. Suture superficial. - Sculpture consisting of many fasci-
culed spiral lirae, 15 on the penultimate, each fascicule consisting of two
to three unequal cords separated by shallow but distinct grooves, the
whole crossed by crispate incremental lines; the angle of the shoulder
nodulated, nodules ¢ to 10, first indistinct, growing insensibly into a
transverse conical round-topped protuberance on the body-whorl. Body-
whorl large, slightly convex, base with 3 nodulous obscure spiral ribs;
the uppermost is the strongest. Aperture large, oval, a little channeled
above, with a short, lightly recurved, open canal below. OQuter lip fractured
in all specimens at hand. Columella vertical, slightly twisted below where
it ends in a lightly arcuating ridge. Inner lip polished, spreading over
the concave parietal wall as a thick callus; fasciole bounded by a strong
spiral ridge and deeply detached from the inner lip. Height, 45 mm.;
diameter, 31 mm. Type: Holotype, no. 67, Dainiti.

Occurrence~~Dainiti. Hbnohasi.

This species differs from ZVais luteostoma (DILLwyN), a commonest
living species of Japan, in that it is much broader, the spire is not so
turreted, the shoulder is lower and not so sharply nodulated. Some young
shells of Z/ais bronns (DUNKER) resemble somewhat the present species,
but that species is easily distinguished from the present species in having
a higher spire and strong quadrate protuberances. The nodules of Z7umzs

tunndose (REEvE) are round and not like those of Zhass nakamurar,

Rapana thomasiana CROsSE.

1861, Rapana thomasiana CrossE, Jour. de Conch., p. 156, p. 268, pl. 9, 10, f. 1, 2.
1861. Rapana bezoar var., DUNKER, Moll. Jap., p. 4.

1881. Rapana bezoar var. japonwa, DUNKER, Index Moll, Mar. Jap., p. 42.

. 1881. Rapana bezoar, BRAUNS, Geol. Env. Tokio, p. 51, pl. 2, f. 2.

1895, Rapana bezoar var. thomaswana, PiLsery, Cat. Mar, Moll. Jap., p. 44.
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1906, Rapana bezoar, TORUNACA, Jour, Coll, Sci. Univ, Tokyo, vol. 21, art. 2, p. 5.
1922, Rapana thomasana, MARKIVAMA, Jour, Geol. Soc. Tokyo, vol. 29, Jap. p. 200.

1922, Rapana besoar var. thomasiana, YOKOYAMA, Foss, Up, Musashino, p. 66, pl. 3, f. 6.

Occurrence.~Dainiti.  Tenndyama.

Distributzon.—Upper Musasino.,

Lzvirg.~Japan.

This species differs from Raepana bezonr in that the sculpture is not
SCély, the aperture is reddish and the shell attains a larger size. The
aperture of R. bezoar is white forming the contrast to the present species.

Rapana thomasiane is widely distributed in the estuary waters of Japan,

Pyramidellidae

Actaeopyramis eximia (LiSCHKE).

1874. Monoptvema eximiunt LISCHKE, Jap. Meer. Conch., vol. 3, p. 59, pl. 3, f. 4~6.

1881, Monoptvgma puncticulata, BRAUNS, Geol. Env, Tokio, p. 31.

1895. Puramidelle (deteopyramis) eximia, P1Lspry, Cat. Mar. Moll. Jap., p. 84.

1906, Pyranudella eximiz, TOKUNAGA, Jour. Coll. Sci. Univ. Tokyo, vol. 21, art. 2, p. 23,'
pl. 1, L. 46.

1906, Pyramidelia (dctacopyramis) eximiz, DALL & BartscH, Proc. U, S. Nat. Mus., vol.

30, p. 327, pl. 23, f. 1.

1922. Pyrumidella (Actacopyranns) eximia, YOROYAMA, Foss. Up. Musashino, p. 94, pl. 6.
f. 1.

1926, Pyramidella (dctacopyramis) eximia, YOROYAMA, Jour, Fac. Sci. Univ. Tokyo, sec. 2,

vol. 1, p. 345.

Occurrence.~—Dainiti,

Distrebution.—Upper Musasino of Tokyd and Tiba-ken.

Liveng ~Tokyd Bay, Kamakura. Noto Peninsula. Probably through-
out Central and Western Japan.

This determination applies to a single young specimen of a very
small size, measuring 7-22 mm. ia height and 2-78mm. in diameter. In
general outline and in the details of sculpture the specimen differs little from
living species. The shell is elongate-conic and polished, The protoconch
is small and entirely immersed in the first whorl. The whorls are six,

moderately convex, shouldered at the summit and sculptured with spiral



Molluscan Fauna of the Lower Part of the Kakegawa Series, ele. 131

sulcae. The later whorls of fairly large existing specimens become more

flattish and have a distinct infra-sutural zone.
Turbonilla yokoyamai n. sp. (Plate VI, fig. 11.)

Shell minute, slender, elongate-conic, glossy, with many ribs, a con-
stricted suture and a small abrupt top. Protoconch small, heterostrophic,
of 2 smooth, strongly convex, elevated whorls, the first somewhat extend-
ing beyond the outline of the spire. Spire very high, narrow and barely
conical. Whorls excluding the protoconch 7, flatly convex, of slow and
regular increase, slightly shouldered at the summit; periphery of the last
whorl well rounded; base produced, well rounded, marked by feeble
continuations of the axials, Axial ribs flatly rounded, vertical and straight,
discontinuous, 26 on the last, 23 on the penultimate, intercostal spaces
much narrower than the ribs themselves, marked by fine regularly spaced
spiral striations, the striations 13 on the penultimate whorl. Suture sub-
canaliculate. Aperture elongately ovate, angled above, slightly effuse below.
Outer lip fractured in the specimen at hand. Columella decidedly arcuate,
slender, twisted, provided with a oblique fold at its insertion. Height,
3romm.; diameter, 1-o2mm,; height of the aperture, roughly o-Smm.
Type: Holotype, no. 3s.

Occurrence.~—Dainiti.

This species belongs evidently to the section Sérwfeurbonille, having
the close spiral striation on the spire and base. 7. pactfica YOKOVAMA a
fossil species of the Upper® Musasino, differs from the present species in
that the shell is narrower and that the ribs are curved, oblique and less

in number.

7. sagameana Yorovama of the Upper Musasino has more flattened
whorls with oblique ribs. 7. monocycle A. AbaMs is a species rather

allied to 7. sagamzana and not like the present species.

Turbonilla actopora DaLL et BarrscH.

1905, Zurbonilla (Chemnitsiz) actopora Dart & BartscH, Proc. U. S, Nat. Mus., vol. 30,

p. 338, pl. 20, £, 6,
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Occurrence.~Dainiti (very rare).

Living,—Japan,

The specimen herewith determined is in a much fractured condition,
although it retains some important characters of the type species. The
protoconch is helicoid in shape comprising two smooth convex whorls and
is obliquely tilted, being one-third immersed in the first of the subsequent
whorls. The whorls are flattish, very narrowly shouldered at the summit.
The axial ribs, according to the original description, are * rather poorly
developed, low, broad, rounded, obliquely slanting axial ribs of which
fourteen apear upon the second, sixteen upon the fifth and tenth whorls”’

3

and “on the penultimate these ribs are subobsolete.”” The fossil is a
smaller specimen measuring about 6 by 1-4mm. and holds 8 whortls
excepting the protoconch. 7. (Chemnitza) teganumana YOKOYAMA, a
species of the Upper Musasino and the existing sea of Central Japan, is
apparently very difficult to distinguish from the present species. The
height and diameter of the type of 7. aclopore are 6-8mm. and 1-5mm,
respectively, while those of 7. Zegwmmewnana are 6-5mm. and 2mim.

7. actopora possesses a less number of axials,

Turbonilla sp.

Shell thin, elongate-conic, ribbed, with deep suture. Spire high, narrow
and conical. Protoconch rather large, of 3 smooth convex sinistral whorls
forming a decidedly elevated spire, the axis of which is at right angle to
that of the succeeding whorls. Whorls 7, excluding the protoconch, of
regular increase, flattened in the middle, rounded toward the summit and
the suture. Suture very deep and impressed. Sculpture consisting of
narrow strong axial ribs, the interspaces about twice as wide as the ribs,
excavated, marked by microscopic, irregularly closely-spaced spiral striations;
the ribs 18 in number on the penultimate. Body-whorl fractured. Height

about 4mm,; diameter about 1mm.
Occurrence—Dainiti.

Only one imperfect specimen of this delicate shell has come under

examination. Its characters are very distinctive; so that better materials
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will probably warrant giving it a new specific name.

Odostomia sublimpida Yorovama.

1920, Odostomin sublimpide YOrovAMA, Foss. Miura Penin., p. 82, pl. g, f. 13.

1922, Odostomin sublingprda Y oxoYAMA, Foss, Up. Musashino, p. 95.

Shell minute, ovately conic, opaque, few-whorled. Spire conic, narrow,
about 3/5 the height of chell; outline almost straight. Protoconch hetero-
strophic, tilted, deeply immersed in the first of the post-embryonal whorls.
Whorls 5, regularly increasing, broad but not high, flatly convex, very
narrowly shouldered at the summit, slightly constricted at the suture; the
last longish ; periphery convex ; base moderately rounded, narrowly umbilica-
ted. Sculpture none; incremental lines obscure, Suture deeply impressed.
Aperture oblique, oval, posterior angle not acute, effused at the base in
adult. Outer lip thin, arched. Columella strongly curved, slender, provided
with a sharp deep~s§ated transverse fold near to its insertion; inner lip thin
covering the parietal wall. Height, 2-01 mm. ; diameter, o-g6 mm. IHeight,
337 mm.; diameter, 1-58 mm.

Occurrence.—Dainiti. Hbnohasi.

Distribution.—Naganuma Beds. Miyata Beds (Upper Musasino).
Upper Musasino of Tékyd and Tiba-ken.

This species differs from O, Zmfeda Darr and Barrsca in the suture
being deeper, and the whorls being more convex. The body-whorl of O.
lIimprde is more distinctly subangulate at the periphery and is a little higher

than the half of the entire height.

Odostomia totomiensis n. sp. (Plate VI, fig. 24.)

Shell small, ovate, almost smooth, faintly shining, opaque, perforate,
subscalar, few-whorled. Spire conical, broad, nearly equal to the height
of the aperture; outlines convex. Protoconch of 3 convex whorls, hetero- -
strophic, helicoid, tilted, about one-third immersed in the first of the
succeeding whorls. Whorls excluding the protoconch 4, rather rapidly
increasing in breadth, well rounded, narrowly subtabulately shouldered at the
sammit; the last large, about 3 /4 the height of the whole shell, periphery

and base well rounded, narrowly and deeply umbilicate, Sculpture
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consisting of an infrasutural line and vertical irregularly spaced incremental
lines. Suture deep, impressed. Aperture subvertical, pyrifrom, angled
above, rounded below. Outer lip somewhat thickened, slightly patulous
below, straightish above. Columella oblique, arcuate, with an oblique, slight
fold above, reénforced below. Inner lip but slightly expanded, forming a
thin layer on the parietal wall. Height, 219 mm.; diameter, 1-12 mm,.
Type: Holotype, No. 37.

Occurrence.—Dainiti (very rare).
Odostomia hilgendorfi CLESSIN.

1900, Odostomin lilgendorfi CLEsSIN, Syst. Conch. Cab. Mart. Chemn,, vol. 1, pt. 28, p. IIg,
pl. 28, £ 5.
1900, Odbstomia kilgendorfi, DAL & BArTscH, Proc. U. S, Nat. Mus., vol. 30, p. 364, pL

24, £ 5.

Occuryence.—Honohasi (rare).

Living.—THakodate (CLESSIN).  Awazi (KURODA).

A specimen with five post-embryonal whorls, 3-74mm. in height and
1-5s5mm. in diameter, is before me. The shell is regularly elongate conic
with a spire twice as high as the aperture. The protoconch is missing.
The whorls are almost flat, abruptly constricted in front at the suture. The
periphery is distinctly angled, the summit of the succeeding whorls falls a
little anterior to the periphery and makes the above meuntioned constricted
appearance at the suture. The base is lightly convex and very narrowly
umbilicate.  The outer lip is thin, arched, very obscurely spirally lirate
within and effuse below at the base. The columella is provided with a
rather strong lamellar plait. Callus deposit upon th: parietal is moderately
distinct. The inner lip is free and vertical anteriorly.

This species is readily distinguished by its sharply angulate periphery.

Odostomia unica n. sp. (Plate VI, fig. 10.)

Shell small, elongate-conic, more or less polished, slightly scalar, imper-
forate. Spire conical, clevated, about twice the height of aperture. Pro-
toconch heterostrophic, helicoid, of 2 whorls, smooth, convex, umbilicate,

obliquely immersed in the first of the succeeding whorls.  Whotls 5, regularly
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increasing, broad but not high, tabulately shouldered at the summit, feebly
constricted at the bottom, and above the constriction is faintly convex and
then flat-sided. Sculpture none, but a very fine spiral line appears above
and close to the suture, not continued to the periphery of the last whorl;
incremental lines superfine, vertical. Body-whorl moderately convex, base
rounded. Aperture oblique, oVaI, narrowly angulately rounded above,
effuse below. Quter lip thin. Columella strong, revolute, reflected, curved,
provided with a deep oblique fold at its insertion, Inner lip very
thin. Height, 3-25mm.; diameter, 1-33mm. Type: Holotype, no. 39,
Dainiti.

Occurrence.—DPainiti.  Hobnohasi,

This species is related to O. s/uzmosenses YOROvAMA in its general
outline, but it differs from that species in that the whorls are convex and

“not so angulate at the periphery.

Odostomia perforata n. sp. (Plate VI, fig. 25.)

Shell minute, elongately oval, thin, shining, hyaline, perforate, with
angled body-whorl, Spire elevated conic, about 1% times the height of the
aperture; outline almost straight. Protoconch heterostrophic, globular, of
2 smooth whorls, half immersed in the first of the succeeding whorls and
having their axis at right angles to them, nucleus lateral. Whorl excluding
the protoconch 4, regularly increasing, very high between the sutures,
cylindrical, moderately rounded, feebly constricted at the suture, narrowly
subtabulately shouldered at the summit; the last moderately inflated, marked
by a low distinct cord at the periphery rendering it decidedly angulated;
base moderately convex., The summit of the succeeding whorls falls a
litle anterior to the cord at the periphery. Suture subcanaliculate.
Sculpture none, but fine subvertical and somewhat flexuous incremental
lines. Aperture suboblique, ovate, acutely angled above and effused below.
Outer lip sharp and thin. Columella fairly strong, subvertical, arched, with
a strong transverse plait, somewhat anterior to its insertion; parietal wall
covered with a callus, Umbilicus rather wide and deep, partly covered
by the revolute columella. Height, 2:29gmm.; diameter, o-ggmm. Type:

Holotype, no. 38,
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Occurrence.~Dainiti (rare).
This species belongs to the section Nzsoslomzza of Cossmann having
a decided umbilicus. Tt is also related to the section Cyclodontostomza of

Sacco in its spiral cord on the periphery.
Odostomia desimana DaLL et Barrsca.

1906,  Odostonna desimane DaLl & BartscH, Proc, U. S, Nat. Mus., vol. 30, p. 362, pl.
25, f. 3, pl. 26, f. 2.

Occurrence.~Ibdnohasi.

Leving.—North Kytisyt. Awazi,

The specimen before me measures 4-ggmm, in height and 2-oomm.
in diameter. It holds seven. post-embryonal whorls, in the apex of which
the protoconch is almost entirely immersed. The outline of the spire is
somewhat convex., The last whorl is roundly angulated at the periphery.
The surface is very obscurely spirally striated. The summit of the
succeeding whorls falls somewhat anterior to the periphery of the preceding
ones; this gives a slight constriction at the suture.

It was only after some hesitation that I identified the fossil specimen
herewith described with Dunkir’s O. Jaclea whose specific name had
been preoccupied by two other species and was subsequently replaced
with a new name deszinana by Dr. Darrt and Dr. Barrsch, because the
living example of that species from Awazi exhibits somewhat different
features. The general contour, however, agrees well with that of the
figures of the type spe imens. The columella of the fossil is more oblique
and excavate. The specimen from Awazi is more distinctly angulate at

the periphery.
Odostomia sp. (Plale VI, fig. 9.)

Shell minute, ovately conic, thick, semi-umbilicate, Spire conical,
about twice as high as the aperture. Protoconch heterostrophic, of 2
smooth convex whorls, tilted at right angles to the axis of the spire, half
immersed in the first of the succeeding whorls. Post-embryonal whorls 3,
flatly convex, the last angled at the periphery, regularly increasing; base

slightly rounded, narrowly umbilicate. Suture deep, subcanaliculate, mar-
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gined below. Sculpture none; incremental lines fine, vertical. Aperture
oval, posterior angle moderately acute. éuter lip thick, fractured below
in the specimen. Columella excavated, with a very distinct lamellar plait
at the middle; parietal wall covered by a moderately thick callus. Height,
1-62mm,; diameter, o-88 mm,

Occurrence.~—Dainitl.

This minute shell which is the only example in the collection is so
much fractured at the aperture that its specific determination falls in doubt.
Probably it is an immature shell of some larger Odostomn.  O. Julgendorfi
resembles the present shell in its general characters; but the protoconch

is not so deeply immersed.

’ Strombiformidae
Melanella sp.

Occurrence.~H06nohasl,

The single specimen of a Melanella (= Fulima) is much fractured at
the apex and the aperture. It holds seven flat whorls in the height of
about 3mm. They are very slightly constricted at the indistinct suture.
The periphery is rounded and the base is convex. This very imperfect
specimen shows a close relation with Hulima (Letostraca) saganiana
Yorovama, a fossil species of the Naganuma Beds. But exact specific

determination is impossible with such an imperfect sample.
Niso obtusocarinata n. sp. (Plze VI, fig. 13.)

Shell small, turriculate, acuminate, smooth, solid many-whorled. Spire
narrowly conical, three-times the height of the aperture, outline straight.
Protoconch missing.  Whorls 8, regularly increasing, broad but not
high, flatly convex, slightly more rounded below, obtusely angulate at the
periphery ; the summit of the succeeding whorls falls very much anterior
to the angulated periphery and gives to the whorls a decided constriction
at the suture. Suture impressed. Sculpture none. Base well rounded.
Umbilicus rather small, Quter lip of the aperture thin and sharp. Columella

strongly arcuate; inner lip thick, spreading a short way upon the parietal
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wall, its margin free. Height, 6.2 mm. ; diameter, 2.5 mm. Type: Holotype,
no. 22q.

Occurrence.—IHbduohasi.

In general contour and appearance this species is like V. znlerruptus
Sowersy, a species living in Central America. It is chiefly distiguished
from the latter by its more or less convex and subcarinate whorls, V.
brunmea SowERBy which is known living in the Japanese waters, differs in

having a much more convex whorl,
Architectonicidae
Heliacus angularis n, sp. (Plale VI, figs. 22, 23.)

Shell small, depressed, axially and spirally sculptured, thick, sharply
angled at the periphery. Spire low, depressed conical, a little lower than
the height of the aperture; apex obtuse; outline lightly convex. Protoconch
loosely coiled, smooth, narrow, tube-like, with a sharply pointed tip, of 14
volutions. “Whorls 4, rapidly increasing in diameter, straightish; the last
has an acutely angled periphery with a strong carina upon it; base convex.
Suture distinct, not much impressed. Sculpture consisting of unequal spiral
threads, crossed by very fine, irregularly spaced radial grooves; the threads
9 on the penultimate; the uppermost subsutural and the widest of all,
flat-topped ; the lowest being supra-sutural, more elevated than the others
and having a round granulate top; base with 4 threads, alternated by finer
threads at its posterior half; the anterior half provided with 3 spiral fine
grooves. Umbilicus margined by a stout and crenulate cord, rather narrow,
about one-fifth of the diameter of the base, deep, perspective. Aperture
subcircular. Diameter, 6 11 mm.; height, 3 13mm. Type: Holotype, no.
312.

Occurrence.~Tennbyama.

This species is very rare and there is a single type specimen which,
however, exhibits the unique characters. It is distinguished from /7 eno-
shumensts MELVILL (= Zorima  densegranosa PILspry), a living form of
Western Japan, by its sharp peripheral angle. No similar species has

hitherto been described as belonging to the genus Helracus., My, Kuropna
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showed me another new species of the genus living in Southern Japan,
having an angular periphery and an operculum. The protoconch of Helracus

differs from that of Arclutectonzea in being narrower and loosely coiled.

Retusidae n. n.

(=Tornatinidae)
Retusa gordoni n. sp. (Plate VI, fig. 14.)

Shell small, ovately cylindrical; spire raised, conical, scalar, averagely
one-fifth the height of the aperture. Protoconch depressed globular, tilted
at an angle somewhat less than go°, half immersed in the first post-embryonal
whorl, turned inwards, Whorls 4, narrowly terraced at the top, convex
below the round angle of the terrace; the last cylindrical, slightly broader
below, rounded at the base. Suture deeply impressed, but not canaliculate,
Aperture flexuous, upper half narrow, lower half wide, with a round and
slightly effused base. Quter lip thick, arched forward and contracted in
the middle, moderately retracted above. Columella vertical, straight, stout,
broad and flattened, forming an obtuse angle with the convex parietal wall,
without fold, Taner lip thickened and continuous with the outer lip above,
narrowly spreading over the parietal wall as a distinct glaze, reflected over
the columella, bzhind which it forms a small umbilical chink, Height,
3mm.; diameter, 1-smm. Type: Cotype, no. 266.

Occurrence.~—THbnohasi.

According to Mr, T. IREDALE,* the name Zvrinaline can not be retained
as distinct from Refusa whose type is Bulla oblusa Monracue. Only the
species with retused tops, axial sculptures and conspicuous columella folds
have been taken as the typical Refuse thus far.

The present species is very close to Pirsery’s Zornafina nsignis
from Hirado, but it differs from that species in being more oval, more
solid and in having a straight vertical columella and an umbilical chink.
Retusa globosa Yamarawa differs in that the whorls are round, the

aperture is as long as the last whorl and the apex is mucronate.

#  Proc, Malac, Soc., vol. 11, 1915, p. 300,
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Retusa globosa YAMAKAWA.

1911, Retusa giobosa Y AMAXKAWA, Jour. Geol. Soc, Tokyo, vol. 18, p. 48, pl. 10, f. 14—10.

1922, Retusa globosa, YoxovaMA, Foss. Up., Musashino, p. 25, pl. 1, . 6.

Occurrence.—Hdnohasl.

Distribution.—Upper Musasino of Tékyd and Tiba-ken.

Many specimens obtained from Hbnohasi differ little from Yamarawa’s
species. The shell is small, ovately cylindrical, thick, smooth and truncated
at the top with projecting nucleus. The spire is more depressed than in
the type and is almost flat, the protoconch only rising above the last whorl,
The protoconch is papillary, with its axis perpedicular to that of the spire.
The whorls are flatly convex, separated by a canaliculate suture. The
characters of the aperture are the same as those described by Yamarawa.
The outer lip is not so thick as in Relwusa gordon: and neither so much
arched forward nor retracted at the top. The columella is vertical, but not
so broad and flattened as in Z. gordonz. There is no umbilical chink,
One of the specimens measures 2 1 1mm. in height and 1-23mm. in diameter.

Tt has three whorls and is decidedly immature.

Retusa (Coleophysis) minima Yamarawa,

1911, FRetusa minime Y AMAXAWA, Jour, Geol. Soc. Tokyo, vol. 18, p. 47, pl. I1, f. 21—24.
1920, Retusa nunimna, YOKOYAMA, Foss, Miwa Penin., p. 26, pl. 1, f. 1.

1922. Retusa minima, YOKOYAMA, Foss, Up. Musashino, p. z5.

Shell minute, thin and fragile, cylindrical, rimate, retuse. Spire deeply
sunken, concave ; protoconch immersed. Whotls 4, round; the last envelop—
ing all the others, with a natrow round periphery, slightly constricted in
the middle and hroadest below the constriction, bluntly rounded at the base.
Suture deep.  Sculpture none, incremental lines exceedingly fine, distinct
posteriorly.  Aperture of the full length of the shell, linear, prominetly
produced posteriorly, narrow above, dilated in front. OQuter lip thin and
sharp, rising straight from the crown, with an inclination towards the axis,
narrowly rounded above, straight, very slightly contracted in the middle,
rounded and patulous below; edge lightly curved. Columella short, oblique,

straight, with a strong fold, which is invisible, being sheltered behind a
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twisted columella. Umbilicus narrow, slit-like. IHeight, 3omm.; diameter,
1-5mm. (Type).

Occurrence.~Dainiti (rare).

The immature shells are more convex than the adult. The largest
specimen from Dainiti z:rimm. high and 1-o5mm. broad, has a shell
flattened in the middle. Yamakawa’s figure of an axial section (fig. 23)
shows that the adult shell with a slight median contraction has been
developed evidently from a more ventricose young. The columella fold is
distinetly illustrated in the same figure, although he describes it as obtuse.
The very highly raised aperture is the most characteristic feature of this

species.
Volvulella acuminata tokunagai n. n.

1906,  Cylichna acute TORUNAGA, Jour. Coll, Sci. Univ. Tokyo, vol. 21, ait. 2, p. 32 pl. 2,
f, 13. '
1911, Polvula acute, Y AMARAWA, Jour, Geol. Soc. Tokyo, vol. 18, p. 49, pl. 11, f. 30—32.

1920. Folvula acuminate, YOROYAMA, Foss. Miura Penin., p. 26, pl. 1, f. 2.

Shell elongate, subcylindrical, centrally highly ventricose, with a sharply
pointed apex and narrowly rounded base, polished, rimate, smooth in the
middle, spirally striated on the terminal portions. Whorls convolute, only
the last visible, which is produced to a sharp point above. Sculpture
consisting of 7 to 1o subequal, distant striae on the base and a few similar
striae on the narrowed portion a little below the summit.  Aperture as long
as the shell, linear, very narrow above, sharply pointed at the apex, widened
and rounded bslow. Outer lip slightly arcuate, sharp, extending above to
the apex, slightly effuse at the base. Inner lip with free margin, extending
over the last whorl at the summit. Columella short, oblique, providel with
a feeble fold. Umbilicus narrow, slit-like.

Occurvence~Dainiti. THbnohasi.

Distributzon.—Upper Musasino of Miura and Toékyd.

The specimens under examination have the same general characters as
the typical European species except for the columella fold being not so
distinctly developed. Yamakawa has observed the fossil of the Upper

Musasino to be more oval than V. acumznale (BRUGERE). Prof. YokovaMA
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mentions in his paper that his examples of the Upper Musasino stand
intermediate between the typical V. acewninale and its variety orewes, as
figured by TryoN in his Manual, and that it is very doubtful whether 7.
oxylate Busu from the coast of North America is really different from
the European V. acununata. According to My, MeLvirL, V. acunenala

€

lives in the Persian Gulf; he says “......species, which I cannot separate
from the British and Mediterrancan V. acuminale BRrUG., which, under
various names, scems ubiquitous throughout the Northern Hemisphere, both
of the Old and New World.”

As has already been stated, the present fossil form does not agree
perfectly with the species, so the name of Dr, ToxkuNaca may be retained as

a subspecific name. But it is preoccupied by a species of the West Indies,

Ringiculidae
Ringicula musashinoensis YOKOvAMA.

1881. Ringicrla arclate, BrRauNns, Geol. Env. Tokio, p. 30.

1906, Ringicula arctate, TORUNAGA, Jour. Coll. Sci, Univ. Tokyo, vol. 21, art. 2, p. 32, pl.
2, f. 11,

1920, Ringicula mausashinoensis YoroyAMA, Foss. Miura Penin, p. 30, pl. 1, f. 3, 8.

1622, Ringicula mausashinoensts Y oxOYAMA, Foss. Up. Musashino, p. 30, pl. I, f. 16, 17,

Occurrence.~Dainiti (very rare).
Distributzon.—Upper Musasino.
Lrving.—Sagami Bay.

Only one specimen is before me,

Ringicula oehlertiae pacifica n, subsp. (Plate V7, fig. 12.)

Occurrence.—Hoénohesi, Tenndyama.

The subspecific characters are: the shell is broader in proportion, with
a less acuminate spire; the aperture is wider, with the broad posterior
channel; the spiral grooves are many, counting seven or more on the
penultimate whorl. In general, the peristome of the subspecies is much

more thickened than that of the species.
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Scaphandridae

Cylichnella(Bullinella) totomiensis n. sp. (Plate V7, figs. 15-19)

Shell ovate to subcylindrical, subtruncated or narrowly rounded at the
top, and broadly rounded at the base, more contracted above than below,
rather thick, smooth. Spire sunken, top with a narrow deep axial
perforation, through which often a part of the spire-whorls can be seen,
partly roofed by the inner lip. Whorls when young more oval, then
' becoming subcylindrical, sometimes conically ovoid in the adult, the last
forming the height of the shell. ~Aperture as high as the shell, narrow
above, widened and slightly effused below. Cuter lip regularly arcuate,
simple, slightly advancing in thé middle, thick, rising above the top and
inclined inwards, Columella subvertical, thickened, with a strong fold which
often appears broad but indistinct on the visible portion. Inver lip narrow,
spreading over the parietal wall as a thin glaze, thick and reflected over
the columella, partly or entircly covering the narrow umbilical chink,

continuous ahove with the outer lip and hanging over the apical perforation,

Height Diameter
4+49 mm. 2:47 mm,
326 197
374 2:02

Type: Cotype, no. 26q.

Occurrence.—Hbdnohasi.

This species is very variable, The crown may be truncated with a
rising outer lip and a wider apical perforation, or it is a narrow top
with a narrow perforation and a depresssd top of the aperture, Often the
columella is much thickened ; less often it is very slender. Some individuals
are distinctly'rimate, while some others are decidedly imperforate. In one
example, the last whorl is ovately conical, the upper surface being flattened
and contracted. Immature shells are always more ovate with their
maximum diameter at the middle of the whorl. In the adult, the whorls
are widest near the base.

Many species of Cylechina living in the Japanese waters were described



144 Jird Makivama :—

by A. Avpams without illustration. The present species differs from them

in having a more ovate and smooth shell at least,

EXPLANATION OF PLATES.

Prate 1.
Fig. Page.
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.
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©
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Fig. Page
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Stphonodentalium wipponicruint n. sp. X4
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Polinices sagamiensss PILSBRY ... ... ...
Same: specimen as fig. I. .o r oo
Monrlea crngulata n. $p. X2 ...

Same specimen as fig. 3

Lacuna intermedia n. sp. X12...

Cingula (Setia) subangulale n. sp. X10
Thiara totomiensis n. sp.

Bittium kurodar n. sp. X4

Turritella totomzensis n, sp.

Uromitra nakamurai n. sp. X2

Bittiem crosito n. sp. X 10...

Lyria mizuhonica n. sp.

Same specimen as fig. 12. ...

Otiva musteling LAMARCK X1:5 ...
Same specimen as fig. 14 ...

Gyrineum (Biplex) perca prisca n. subsp.
Fulgoraria (Psephaea) totoniiensss n. sp.

Same specimen as fig. 17 ...

Prate IV.

Cypracolina solida n, sp. X4 .-

Marginella (Cystiscus) tokaiensis n. sp X 4...
Cancellaria pristina (YOKOYAMA) ...

Same specimen as fig. 3

Clavatula kakegawensss n. sp. X4 ...

Terebra bifrons wgaliensis n. subsp. X 2...
Same specimen as fig. 6

Trigonostoma kurodai n. sp. X2

Terebra abdita n. sp. ...

Terebra yokoyamar n. sp. X1-6

Terebra amabrlis n. sp. X2
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17. Nassarius (Hinia) caelatus dainitiensis n. subsp. XI5 oo oo o wer e 122
18, Same specimen as fig. I7 oo er eer aee eee e eeeaee e eee e e w122
19. Cantharus totomiensis balanin, subsp. ... v v cer e e e e e 0 IIE
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1. Siphonalia mikado MELVILL

2, Same specimen as fig. T oo ar wer eer e a
3. Nassarius (Hinia) kurodal 1. sp. X2 .o wev i als
4. Same specimen as fig. 3 .. .. ..

5. Zhais nakamurar n. sp. oo e see o e

6. Same specimen as fig. § ... ... .. ..

7. Tritonalia darnitiensis n. sp.

8. Same specimen as fig. 7

9. Odostomia sp. X12

10, Odostomia untca n, sp. X12

11, Zurbonilla yokoyamai n, sp. X10
12, [Ringicula oehlertiae pacifica n, subsp., X4 ...

13. MNiso obtusocarinala n, sp. X4 ...
14. Retusa gordoni n. sp, X4 ...

15.  Cylichnella (Bullinella) totomiensis n. sp. X4 ...

15-19. Series of specimens of the same, showinz the development

20.
FIR
22,
23.
24.
25,

Murex (Chicoreus) tolomzensis n. sp.

Same specimen as fig. 20 ...

Heliacus angularss no sp. X2 e wiv eee aer aee een s
Same specimen as fig, 22 ...

Odbpstomia totomiensis n. sp. X1z ...

Odostomiia perforata n. sp. X12
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