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JOURNAL OF THE COLLEGE OF SCIENCE, TOKYO IMPERIAL UNIVERSITY.
VOL. XLIV., ARTICLE I.

Fossils from the Upper Musashino of Kazusa

and Shimosa.

By

Matajiro YOKOYAMA, Rigakuhahushi,

Professor of Palaeontology, Imperial University of Tokyo

U7r/i 17 Plates.

General Remarks

The Upper Musashino Formation which consists of horizontal

interstratified layers of clays, sands and gravels overlaid only by a

brown unstratified loam generally believed to be Pleistocene in age,

though without any palaeontological evidence, forms a low but ex-

tensive plateau around Tokyo whose height above the sea-level

varies from a little over ten metres near the sea-coast up to more
than a hundred in the interior. This plateau is variously dissect-

ed by valleys along whose sides it often shows steep escarpments

fairly well exposing the rock-layers of which it is composed. In

these escarpments there is frequently a sand-layer more or less

filled with fossils which are mainly Mollusca, and therefore usually

known under the name of shell-layer which is found, not only in

and around the city of Tokyo, 2) but also in Kazusa and Shimosa,

1) Explained in my paper entitled " Fossils from the Miura Peninsula and its Immedi-
ate North " (Art. 6, Vol. XXXIX, Jour. Coll. Sci., Imp. Univ. Tokyo, 1920).

2) The fossils found in and around Tokyo have already been studied by David Brauns in

his " Geology of the Environs of Tokio " (Mem. Sci. Departm. Tokio Daigaku, No. 4, 1885) and
S. Tokunaga in his "Fossils from the Environs of Tokyo (Art. 2, Vol. XXI, Jour. Sci. Coll. Imp.
Univ. Tokyo, 1906). Brauns described 87 species of Mollusca and Brachiopoda all of which he
identified with the living forms and still called them Pliocene. Tokunaga recognized 168
species of Mollusca of which he found a little more than 20 not known to him as living (he

says that at least 10 are surely extinct). But unfortunately he ignored many of the small-

sized shells, as difficult of determination, whereby the percentage of extinct forms against, the
living became not quite correct. Consequently his conclusion, drawn from it, that the layer is

probably Pleistocene can not be called quite certain. It is here to be noted that most of the
shells described by Brauns and Tokunaga are also found among those described by me in this
paper.



O Art. 1.— M. Yokoyama :

provinces lying to the east of it. The Mollusca and the Brachi-

opoda described in the present paper are those obtained from the

shell-layer of the latter.

The position which this shell-layer occupies in the Upper

Musashino is not far from the overlying loam, though at various

distances from it. At Oji, a northern suburb of Tokyo, where Brauns

and Tokunaga obtained' a great deal of their materials,
1

the shell-

layer is given by them as separted from loam b}T layers of clays,

sands and gravels which together make up a thickness of about 4,3

metres, and which, according to Tokunaga, grows to about 6,6

metres at Tabata, a place about 3 kilometres south-east of Oji, and

diminishes to about 2,5 metres at Shinagawa2)
, a suburb at the

southern extremity of Tokyo. At Otake, Shimosa, the interven-

ing layer is a sand about 3,6 metres in thickness, while at Shit<>,

Kazusa, it is between 2 and 4 metres. From these we know that

the shell-layer occupies a position very near to the upper boundary

of the Upper Musashino Formation.

As to the thickness of the shell-layer itself, it is sometimes

considerable. At ' take and Takatano-Seki, it attains a thickness

of nearly 7 metres in which shells are in such close heaps that the

layer is to a greater part made up of them.

The loam and the underlying layers of the Upper Musashino

are generally conformable with one another. But at Kido, Tega-

mura, on the south bank of Tega Swamp in Shimosa, the shell-

la}rer is superposed on a yellowish clay whose surface is full of deep

pits and holes, and this clay which is about 1,5 metres thick on an

average is again on a blue clay whose surface is very uneven.

The localities from which the fossils have been collected are in

all six, viz.

:

1. Otake, Shimosa. 3) Very near the railway station of Man-
zaki on the Abiko-Sawara line.

1) I have been collecting these fossils for more than 15 years, during which time I was

assist«d by several gentlemen among whom I may mention Messrs, X. Fukuchi, M. Oyu, T.

Ogura, T. Matsumoto and S. Tsuboi, to whom my thanks are due.

2. The shell-layer formerly exposed at Oji, Tabata and Shinagawa is at present not acces-

sible for collection.

3) Tf8EPMA£*t*1t
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2. Kioroshi, Shimosa. About 14 kilometres west of Otake

and close to the railway station of the same name on the same line

as above.

3. Kamenari, Shimosa. 2) About 4 kilometres south-west of

Kioroshi.

4. Tega, Shimosa. 3) On the south bank of the swamp of the

same name and about 8 kilometres west of Kioroshi. The fossil-

layer is exposed at several places of which Kido and Kizaki are the

most important.

5. Shisui, Shimosa. About 8 kilometres south of Otake,

and in a railway-cutting of the station of the same name on the

Narita-line.

6. Shito, Kazusa. 3) At places from 1,5 to 3,5 kilometres

south of the railway- station of Honda on the Boso line, which lies

about 22 kilometres south of Shisui. The shell-layer is exposed at

several places of which three may be mentioned, Semata-no-Seki,

Takata and Takatano-Seki.

The number of species of the Mollusca and the Brachiopoda

collected in the above named localities amounts to 335 in all, as

shown in the following table :

MOLLUSCA
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Gastropoda

Family Actaeonidae.

1. Solidula strigosa (Gld.)

2. Solidula clathrata Yok.

3. Leucotinagigantea (Dkr.)

Family Tornatinidae.

4. Tornatina exilis Dkr.

5. Tornatina longispirata
Yam.

6. Eetusa globosa Yam.

7. Eetusa truncata Yam.

8. Eetusa minima Yam
9. Volvula angustata (Ad.)

var.

:
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+
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++++

Central, Western, Southern
Japan.

Japan (Dunker).

Western Japan.

Northern Japan. Philippines.
N. Guinea.

i) -F»Ep«fB*-F«r 2) m%&*Ltttt&J% 3) x.Mtum&ntttF, *® 4) ±«
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10. Yolvula acutaeforniis Yok

Family Scaphandridae

11. < 'vlichna inusashiensis

Tok.

Family Phihnidae.

12. Philine scalpta Ad.

13. Philine pygniaea Tok.

14. Philine takatensis Yok.

Family Bullidae.

15. Bulla niultiarata Yok.

16. Bulla ovula Sow.

Fa mily Bingiculidae.

17. Ringieula musashinoensis
Yok.

Family Terebridae.

18. Terebra lischkeana Dkr.

19. Terebra gotoensis Smith.

20. Terebra hedleyi Pils.

21. Terebra recticostata Yok.

22. Terebra chibana Yok.

23. Terebra sniithi Yok.

24. Terebra quadriarata Yok.

25. Terebra latisulcata Yok.

26. Terebra suavjdica Yok.

27. Terebra tsuboiana Yok.

28. Parviterebra raritans Yok.

Family Pleurotomidae.

29. Pleurotoina vertebrata
Smith.

80. Genotia pseudopannus
Yok.

31. Genotia ogurana Yok.

32. Drillia principalis Pils.

33. Drillia subauriformis
Smith.

34. Drillia glabriuscula Yok.

35. Mangilia deshayesii Dkr.

36. Mangilia ojiensis Tok.

37. Mangilia fukuchiana Yok.

38. Mangilia (Cythara) rugo-
solabiata Yok.

39. Mangilia (Cythara

i

oyuana Yok.

-
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+

+ + + .... + ..

+ + . .

+ +
+ + . . +

+ • • +
+ • .

+ + • • +
+ . .

+
+

. . +

Central Japan.

Central and Western Japan.

Central Japan.

Central and Southern Japan.

Central Japan.

Central and Western Japan.

Western Japan.

Western Japan.

Central Japan.

Central Japan.

Central and Western Japan.

Northern, Centra 1

, and Western
Japan.

Central and Western Japan.

Central and Western Japan

Central Japan.
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40. Bela.rugulata Tros. var.

schneideri Harm.

41. Bela recticostulata Yok.

Family Cancellariidae.

42. Cancellaria spengleriana
Desh.

43. Cancellaria nodulifera
Sow.

44. Cancellaria asperula Lam.
var. reeveana Crosse.

Family Olividae.

45. Olivella fortunei (Ad.)

46. Olivella spretoides Yok.

47. Ancilla hinoniotoensis
Yok.

Family Marginellidae.

48. Marginella cotamago Yok

49. Marginella perovulum
Yok.

Family Volutidae.

50. Voluta megaspira Sow.

Family Mitridae.

51. Mitra hondana Yok.

52. Mitra pirula Yok.

Family Fasciolariidae.

53. Fusus perplexus Adams.

54. Fusus .coreanicus Smith.

55. Fusus niponicus Smith.

Family Buccinidae.

56. Chrysodomus arthriticus

Val.

57. Chrvsodomus schrencki

Yo"k.

58. Sipho obesiformis Yok.

59. Sipho (Parasipho) nip-

ponicas Yok.

60. Siphonalia spadicea Rve.

61. Siphonalia trochulus Rve.

62. Siphonalia kellettii

Forbes.

63. Volutharpa perryi Jay.

64. Eburna japonica Rve.

LIVING

+ .. + + + + +

+ . . + . . + +

+ + + • •

+ + + + + + ••

+ . .

+ • •

+ . .

+ • .

+ +

+ • •

+ . .

+ +.... + + +

+ + + • •

+ +

+ + + + + + ••

. . . . + +

+ +

+

+ •

+ + + .. + + +
+ • •

+ + + +

(Fossil in English Crag).

From Central Japan to Aus-
tralia.

Central and Western Japan.

From Central Japan to Philip-

pines.

Central Japan, China.

Central Japan.

Northern, Central and Western
Japan.

Northern, Central and Western
Japan.

Western Japan.

Central Japan (52 fathoms).

Northern Japan.

Northern Japan.

(Very close to S. Kroeyeri Moll.

of the Arctic).

Northern and Central Japan.

Central Japan.

Central to Southern Japan.

California.

Northern and Central Japan.

Northern to Southern Japan.|
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Family Xassidac.

Nassa (Hima) japonica Ad'

N - sa iHiina) festiva Pow.
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65.

66.

+
+

+ + +
+

+
+ +

Central and Western Japan.

Northern, Central and Western
Japan.

67. Nassa (Hirna) fraterculus

Dkr.

Northern, Central and Western
Japan.

Family ColumbeUidae. .

68.

69.

Columbella (Atilia) bur-

chardi Dkr.

Columbella (Atilia) srnithi

Yok.

+ + Western Japan.

+ . . + . . + Central Japan.

70.

71.

72.

73.

Columbella (Atilia i
turri-

oulata Yok.

Columbella i Atilia) prae-

cursor Yok.

Columbella (Atilia) uiasa-

kadoi Yok.

Columbella (Mitrella)

dnnkeri Tryon.

+ . . . .

+ + +

+

. . +

+

+

+ +

Western Japan.

Central Japan.

Northern, Central and Western
Japan.

Family Muricidae.

74.

75.

Trophon pachyrhaphe Sin'

Tr. iphon subclavatus Yok. + +

Western Japan.

(Very close to T. clavatus Sars
of boreal seas).

76. Typhis arcuatus Hinds. + Western Japan, China, Cape of

Good Hope.

77. Ocinebra falcata Sow. + Northern, Central and Western
Japan.

78.

79.

Ocinebra spectata Yok.

h'aoana bezoar L. v. thoui-

asiana Cr.

+ + . .

+ + . . + +

+
+

Central Japan.

Northern, Central and Western
Japan.

80. Purpura heysiana Dkr.

Family Tritonidae.

+ Central Japan.

81. Triton tenuiliratus Lke.

Priene oregonensis Eedf.

Family Ca**ididae.

+

+ +

Central and Western Japan.

North. Japan, Alaska, Oregon,82.

Chile, Strait of Magellan.

83. Cassis strigata Gmel.

Family Doliidae.

+ .... • . + Central and Western Japan.

84. Dolium luteostomum Kiist-

Family Cypraeidae.

+ + . . + + + + Central and Western Japan,
Indian Ocean.

RiS Erato callosa Ad. et Kve.

Family Strombida.

+ + Central and Western Japan,
China.

86 baa japonicus, + Central and Western Japan,
Bonins.
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Family Cerithiidae.

87. Cerithiuui (Clava) kochi
Phil.

88. Potaiuides(Tympanotonos)
fluviatilis Mich, et Post.

89. Potamides (Batillaria)

zonalis Brug.

90. Potamides (Batillaria)

multiformis Lke.

I amity C'< rith iopsidaX.

91. Cerithiopsis nodosocosta-
tus Y< >k.

92. Cerithiopsis (Seila) trisul-

catus Yok.

Family Tri/oridae.

93. Triforia otsuensis Tok.

94. Triforis uiultiLryrata Yok.

Family 1 richotropidae.

95. Trichotropisunicarinata
Br. et Sow.

Family Vermetiuae.

96. Thylacodes medusae Pils.

Family Caecidae.

97. Caecum vitrenm Carp.

family Mdaniidae.

98. Melan i a niponica Smith.

Family solariMae.

99. Solarium (Philippia) cin-

gulum Kien.

100. Solarium (Philippia)

pseudoperspectivum Broc.

101. Torinia elegantula Yok.

Family Rissoidae.

102. Eissoa (Cingula) plebeja

Yok.

103. Eissoina (Moerchiella)

manzakiana Yok.

104. Fenella septentrionalis

Tok.

Faintly Skeneidae.

105. Skenea nipponica Yok.

106. Skenea planorboides Yok

+

. +

Centr. and West. Japan. East
Africa.

Centr. and West. Japan, Philip-
pines. Indian Ocean.

North., Centr., West. Japan,
Hongkong, Australia.

Northern, Central and Western
Japan.

+ + Central Japan.

+ • •
!

+ . . Northern to Western Japan.

+ Central to Southern Japan.

+ . . Central and Western Japan.

Central Japan.

Central Japan, Philippines,

South Sea.

Central Japan, Mediterranean
Sea. (Pliocene of Italy).

Centra] Japan.

Central Japan.

Central Japan.
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Family Cajulidae.
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107 . Capulus badius Dkr. + Western Japan.

108 Calyptraea mammilaris
Brod,

+ + West coast of America (Oregon
to Magellan).

109 Crepidula grandis Midd.

Family Naticidae.

+ Northern to Western
Behring Sea.

Japan,

110 Natica janthostoma Desh. + + + + + Northern and Centra
Kamchatka.

1 Japan,

111 Polinices powisianus
Reel.

+ Central and Western
Philippines.

Japan,

112 Poli nices (Neverita) anipla

Phil.

+ + + + + + + Northern and Centra
China, Australia.

Japan,

113. Sigaretus (Ennaticina)
papilla. Gui.

+ + + + + Central and Western
Philippines.

Japan,

114. Sigaretus (Ennaticina)
oblongus R.ve.

Family Scalariidae.

+ Habitat unknown.

115 Scalaria aurita Sow. + + Central Japan.

116. Scalaria maculosa Ad. et

Rve.
+ Western Japan, China Sea.

117. Scalaria azumana Yok. + + + Central Japan.

118. Scalaria kazusensis Yok. + Central Japan.

119. Scalaria yamakawai Yok. + Central Japan.

120. Scalaria conjuncta Yok. + +

121. Scalaria subfrondicula
Yok.

+

122. Scalaria picturata Yok.

Family Eulimidae.

+ Central Japan.

123. Eulima (Leiostraca) uni-
cincta Yok.

+ +

124. Eulima (Leiostraca) to-

kunagai Yok.
+ +

125. Eulima (Leiostraca) gla-
broides Yok.

+

126. Eulima (Leiostraca)
krishna Yok.

Family Pyramidellidae.

+

127. Pyramidella (Tiberia)
pulchella Ad.

+ + + Central and Western Japan.

128 . Pyramidella (Agatha)
virgo Ad. var. brevis Yok.

+ + + + + P. virgo lives in Central Japan.

129. Pyramidella (Syrnola)
cinnamomea Ad.

+ Western Japan. •

130. Pyramidella (Iphiana)
mira Yok.

+ •
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131. Pvramidella ilphiana

siva Yok.

132. Pyratnidella (Acta?opyra- +

mis) exiinia Lke.

133. Odostoioia subliuipida •+-

Yok.

134. Odostomia gordonis Yok. +
135. Odostomia shirnosen-is

Yok.

136. Odostomia limpida D.

et B.

137. Odostomia desimana I>.

et B.

138. Odostomia kizakiensis

Yok.

139. Odostomia venusta Yok.

<A £
ti W

-
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—
z X - 9
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LIVING

+ . . . . + + . . Central and Western Japan.

+ . . -+• + + . . Central Japan.

+ Central Japan.

+ . . Western Japan.

+ + . . Central and Western Japan.

140. Odostomia toneana Yok.

+ + . . +

+

141. Odostomia suboxia Yok. +

142. Odostomia (Odetta) neo- . .

felix Yok.

143. Odostomia (Egilina) +
marielloides Y k.

144. Tarbonilla iPtycheuli- +
mella) misella Yok.

145. Turbonilla (Chemnitziai . -

imbana Yok.

146. Turbonilla (Mormnla) +
pam-ioostulata Tok.

147. Turbonilla Mormula) +
scrobieulata Yok.

148. Turbonilla (Chemnitzia) . .

kidoenais Yok.

149. Turbonilla (Chemnitzia)
teicanumana Yok.

150. Turbonilla (Chemnitzia)
sematana Yok.

151. Turbonilla iPyrgolarn-
pros) planicstata Yok.

152. Turbonilla iStrioturbo-
nilla, sagamiaaa Yok.

153. Turin .nil la (Strioturbo-
nilla) pacitiea Yok.

154. Turbonilla (Cingulina)
triarata Pils.

155. Turbonilla (Careliopsis)

obscura Yok.

156. Turbonilla iCareliopsis)

ancjulifera Yok.

Central Japan.

Central Japan.

+ . . . . + + . . Central Japan

+

Central Japan

+ . . . . Central Japan.

+ . . . . Central Japan.

+ . .

+ Central Japan.

Central Japan.

Central Japan.

+ Western Japan.

+

+
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Family Tutbin idat

.

157. Turbo (Marniorostoina)
granulatus Gui.

158. Leptothyra purpurescens
Dkr.

159. Leptothyra pygmaea Yok

160. Leptothyra crassilirata +
Yok.

Family Trochidae.

161. Troohus spinigera Yok.

162. Minolia tasmaniea
Tenison Wood.

163. Solariella philippensis
Wats.

16-4. Solariella angulata Tok.

165. Turcica imperialis A.Ad.

166. Calliostoma unicum Dkr.j + +
var. shinagawensis Tok.

167. Basilissa ? laeviuscula
Yok.

168. Umbonium giganteum
Les.

169. Umboniuui costatum Yal.

Family Cyclostrematidae.

170. Cyclostreuia stillicidia-

tum Yok.

Family Stomatellidae.

171. Stomatella lyrata Pils.

Family Fusurellidae.

172. Macroschisma sinensis
Ad. var. laevis Yok.

173. Puncturella nobilis Ad.

174. Emarginula vadososi-
nuata.Yok.

lamdy PatelliJae.

175. Helci oniseus pallidus Gld.

- i phopoda

Fa in ily Le nta liida e.

176. Dentalium weinkauffi
Dkr.

177. Dentalium octogonum
Lam.

178. Den tali urn edoense Tok.

LIVING

Central and Western Japan,
China, Indian Ocean.

Japan (Dunker .

Central Japan.

Central Japan.

Central Japan, Southern
Australia.

+ Northern, Central and Western
Japan.

. . C. unicum lives in N.-W. Japan

+ Central and Western Japan.

+ Northern, Central and Western
Japan.

Northern, Central and Western
Japan.

4- Central Japan, China Singa-
pore.

. . Northern Japan.

+ + Northern and Central Japan.

+ + + + Central Japan.

Central to Southern Japan,
China, Australia, Ceylon.
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179. Dentaliuin (Fastiaria)

nipponicus Yok.

Lainellibrancbiata.

Family Pkohulidae.

180. Pholas fragilis Sow.

181. Jouannetia kamakurensis
Yok.

Family Saxicaivhic

182. Panope generosa Gkl.

183. Saxicava orientalis Yok.

LIVING

184.

185.

186.

187.

188.

189.

190.

191.

Family Corbulidae.

Corbula erythrodon Lam. + . . . . +

Corbula venusta Gld. + + + .. + +
Corbula frequens Yok. +- + ....++
Corbula pustulosa Yok. + +
Corbula sematensis Yok. +
Corbula pygma?a Yok.

Corbula sub-tricta Yok.

Family Myacidae.

Crvptomva busoensis

Yok.

Family Mactridae.

192. Mactra sulcataria Desh.

193. Mactra veneriformis
Desh.

194. Mactra ovalina Lam.

195. Mactra dunkeri Yok.

196. Mactra saehalinensis

Schr. var. imperialis Y.ik.

197. Spisula grayana Schr.

198. Spisula bernardi Pils.

199. Kaeta yokohamensis Pils.

200. Raeta pellicula Desh.

201. Raeta elliptica Yok.

202. Raeta uiagnifica Yok.

203. Tresus nuttalli Conr.

204. Lutraria maxima Jon.

+ +

+ • •

+ • •

+ +

Northern to Western Japan,
Philippines.

Central Japan.

Northern Japan, Washington
to California, i Fossil in Mio-
cene to Pleistocene of the

West.)

Central and WT
estern Japan.

Northern Japan.

Central Japan.

Northern to Southern Japan.

North China, Possiet Bay.

Northern to Western Japan,

North China.

Central Japan, Puget Sound in

British Columbia.

Central Japan.

Typical form lives in North.

and Cent. Japan.

North. Japan, Behring Sea,

Massachusetts.

Western Japan.

Central Japan.

Japan (Reeve).

North, to West. Japan. Alaska

to San Diego. (Pliocene and
Pleistocene of California).

Western Japan.
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Family So'eiyd/i''.

205. Solen grarulis Dkr.

206. Solen krusensternii Sch.

207. Siliqua pulchella Dkr.

20S. Solecurtus divaricatus
Tike.

Family Donacidae.

209. Donax introradiatus Rve

Family PaammoMidae.

210. Psammobia kazusensis
Yok.

211. Soletelliua violacea Laui.

212. Soletellina olivacea Jay.

Family i ellinidae.

213. Tellina jedoensis Lke.

214. Tellina vennlosa Schr.

215. Tellina nitidula Dkr.

216. TellinaalternataSay. var.

chibana Yok.

217. Tellina ojiensis Tok.

218. Tellina miyatensis Yok.

219. Tellina delta Yok.

220. Macoma praetexta Mart.

221. Macorna nipponiea Tok.

222. Macoma inqninatu Desh.

223. Macoma dissimilis Mart

224. Macoma secta Conr.

Family J <neridae.

225. Dosinia troscheli Lke.

226. Dosinia bilnnulata Gray.

227. C'yclina chiiiensis Chem.

228. Lucinopsis divaricata
Lke.

229. Meretrix meretrix Linne

230. fileretix chinensis Chem.

231. Sunetta excavata Hani.

+ . . + +

+ + . .

LIVING

+ +

+ .

+ +

. . + . .

+ + +

+ +

+ • + + + + +
+ . . + + + . . . .

++....+ + . .

+ + + .. + + ..

• • • • + +

+ + . . . .

+ + . . . .

+ + + + + + +

+
+ + • . +

Central and Western Japan,
Philippines.

Northern Japan.

Central and Western Japan.

Central and Western Japan.

Central Japan.

Northern to Western Japan.
Philippines.

Northern to Western Japan,
Cheefoo.

Central and Western Japan.

Northern Japan, Okhotsk Sea.

Central and Western Japan.

Central Japan.

Northern and Central Japan.

Central Japan.

Central and Western Japan

.

Northern Japan.

Okhotsk Sea to W. Japan, Alaska

to San Dieyo. (Pliocene and

Pleistocene of California).

Central Japan.

Centr. and West. Japan, Califor-
nia. (Pliocene and Pleistocene
of California.)

Central and Western Japan.

Central Japan.

North, to West. Japan, Cochin
China.

Central and Western Japan.

North. Japan to Moluccas.

North, to West. Japan, China
Sea, Australia.

N. to W. Japan, South Australia



Fossils from the Upper Musashino of Kazusa and Shiniosa. 13

c

e3 _= s
a •/.

-
3

5
o
u
o

3*

bo

o g a

-fci
-. a) ,4

o 02 M H 02

LIVING

232. Venus (Mereenaria)
stirnpsoni Gld.

2S3. Venus jedoensis Lke.

234. Venus neastartoides Yok.

235. Chione isabellina Phil.

236. Chione ruindanensis Sni.

237. Venerupis semipurpurea
Dkr.

238. Tapt'S euglyptus Phil.

239. Tapes philippinarum Ad.

et Eve.

240. Tap s variegatus Hani.

241. Saxidoinus purpuratus
Sow.

Family Cardiidae.

242. Cardium buiehardi Dkr.

243. Cardium californiense

Desh.

244. Cardium muticum Eve. + + +

Northern to "Western Japan.

+ + . . + Northern, Central and Western
Japan.

+ + + + . .
' Central Japan.

+ . . •+- Japan (Dunker), China Sea.

+ . . Philippines (in depth of 52

fathoms).

-I- + Northern to "Western Japan.

Central and Western Japan.

North, to West. Japan, Philip-
pines.

Central and Western Japan.
Philippents.

North, to West. Japan, Bonin I.

Sitka to California, Chile.

+ + + +

+ . . + . .

+ +

345. Cardium modestuin Ad.

et Eve.

246. Cardium braunsi Tok.

247. Cardium tokunagai Yok.

Family Leptonidae.

248. Montacuta japonica Yok.

249. Montacuta oblongata Yok.

250. Montacuta vamakawai
Yok.

251. Thyasira trigonata Yok.

Family Tjiplodontidae.

252. Diplodonta usta Gld.

253. Diplodonta japonica Phil

254. Diplodonta seniiaspera

Phil.

Family Lucinidae.

255. Lucina pisidium Dkr.

256. Lucina borealis L.

257. Lucina contraria Dkr.

+ +

+ +

Central and Western Japan.

North, to West. Japan, Behrin|
Sea. British Columbia. Cali-

fornia.

Northern to Western Japan.
Philippines, East Indus.

Central Japan.

Central Japan.

Northern and Central Japan.

+ Central Japan.

, Centr. and West. Japan, Mazat-
lan, West Indies, Patagonia.

North, to South. Japan. New
South Wales.

+ Centr. Japan. Iceland to Medi-
terranean. (Miocene to Glacial

of Europe).

+ Central Japan.
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Family Chamidae.

258. Chama semipurpurata

Lke.

Family Card'tidae.

259. Venericardia cipangoana
Yok.

260. Venericardia ferruginea

Ad.

261. Venericardia fconeana

Yok.

Family Astartidae

262. Astarte borealis Cheua.

263. Astarte hakodatensis Yok.

Fam ily Crassa teli ida e.

264. Crassatella oblongata
Yok.

265. Crassatella kioroshiana

Yok.

266. Crassatella, beteroglypta

Pils.

Family Cyrenidae.

267. Corbicula sandaiformis
Yok.

268. Corbicula kobelti Yok.

Family Pl»wophoridae.

269. Coralliophagacorallio
pbaga Chem.

270. Trapezium nipponicum
Yok.

271. Trapezium ventricosum
Yok.

272. Trapezium liratum Eve.

Fa mily (1 uspidariidae.

273. Cuspidaria ligula Yok.

Family Lyomivhi .

274. Lyonsia prtetenuis Dkr.

275. Entodesma naviculoides
Yok.

Family Myochamidae.

276. Myodora fluctuosa Old.

277. Myodora reeviana Sm.

Family Thraciida .

278. Thracia papyracea Poli.

S5S

+ +

+ +

LIVING

Central to Southern. Japan.

Central and Western Japan.
(Fossil in Miocene of Hokkai-
do).

Central Japan.

North. Japan. Arctic Seas. Bri-

tain.(Fossil in English Crag.)

Northern Japan.

+ +

+ •

+ .

+

+

Central and Western Japan.

Central Japan.

Central Japan.

Central and Western Japan.
Red Sea. W. Indies.

Central and Western Japan.

Central Japan.

Western Japan.

+ • • Western Japan.

+ + Western Japan, China.

+ | Norway to Mediterranean.
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Thracia transmontana
Yok.

O CO ^ W tn CO "

279. + + + + Central Japan.

280. Thracia sernatana Yok.

Family Poromijidae.

+

281. Pororuya flexuosa Yok.

Family Mytilidae.

+

282. Modiola barbata L. + + + Northern to "Western Japan.
Mediterranean Sea. (Fossil in
English Crag).

283. Modiola modiolus L. + + Northern to Western Japan.
North Atlantic. (Pliocene of
Europe).

284. Lithophaga zitteliana
Dkr.

+ Western Japan.

285. Crenella divaricata Yok.

Family Anomiidae.

+ Central Japan.

286. Anomia uipponensis Yok. + + + + + + Northern, Central and Western
Japan.

287. Anomia lunula Yok. + + +
288. Anouiia sernatana Yok.

Family I/itnidae.

+

289. Lima angulata Saw. + + + + + Northern and Central Japan.
Philippines, Panama, New
South Wales.

290. Lima subaurioulata
Mont.

+ + + + + Greenland to Mediterranean
Sea. (Fossil in Miocene and
Pliocene of Europe.)

291. Lima quantoensis Yok. + + Central Japan.

292. Lima vulgatula Yok.

Family Spondylidae.

+

293. Spondylus cruentus Lke. + Central and Western Japan.

294. Plic.itula cuneata Dkr.

Family Pectinidae.

+ Central and Western Japan.

295. Pecten squamatus 6m. + + + Central and Western Japan.
Philippines.

296. Pecten 1 setus Gould. + + + + Northern, Central and Western
Japan

.

297. Pecten subplicatus Sow. + Western Japan, Philippines,
Moluccas.

298. Pecten crassicostatus
Sow.

+ + Central to Southern Japan.

299. Pecten vesiculosus Dkr. + + Central Japan.
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300. Pecten intuscostatus

Yok.

301. Pecten tokyoensif Tok.

302. Pecten tissoti Bern.

303. Pecten laqueatus Sow.

304. Pecten excavatus Ant.

305. Pecten tenuicostulatus

Tok.

Family Oslteidae.

306. Ostrea gigas Thunb.

is
LIVING

+ +

+ + +
+

+ + + + + + +

+ +

. . +

+ + + + + + +

307. Ostrea denselamellosa

Lke.

308. Ostrea musashiana Yok.

Family Pinnidae.

309. Pinna japonica Hani.

Family Arcidae.

310. Area kobeltiaria Pils.

311. Area symmetrica Eve.

312. Area (Anomalocardia)
granosa L.

313. Area (Anomalocardia)
inflata Eve.

314. Area fScapharcal
suberenata Lke.

315. Pectunculus albolineatus +
Lke.

316. Pectunculus vestitus Dkr. +
317. Pectunculus yessoensis

Sow.

318. Pectunculus pilsbryi Yok.

319. Pectunculus vamakawai
Yok.

tily Parol elolon'i'lae.

320. Parallelodon obliquatas
Yok.

321. Cncullaria orientalis Yok.

Family Limopsiilae.

322. Lirnopsis woodward) Ad.

323. Lirnopsis crenata Ad.

324 Lirnopsis aznmana Yok.

+ +

+ . .

+ +

. . +

+ +

+ +
. . +

+

. . + + +
+ + + +

• • +
+ +

+ +
+ • •

+ +

Japan (Dunker).

Northern, Central and Western
Japan.

North, and Centr. Japan, China
Sea.

Northern, Central and Western
Japan. Coast of Manchuria
and Shantung

Northern to Southern Japan.

Central and Western Japan.

Northern and Central Japan.

Central Jat>an to Philippines.

Central Japan to Philippines.

Northern Japan to Philippines.

Central, Western and Southern
Japan.

Central Japan.

Central Japan.

Northern Japan.

Central Japan.

. . +

+ +

Northern and Central Japan.

Central Japan.

Northern. Central and
Western Japan.
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325. Liruopsis adamsiana Tok.

326. Limopsis areolata Tok.

327. Limopsis nipponica Yok.

Family Ledida.

328. Leda confusa Hani.

329. Leda ramsayi Sm.

330. Toldia notabilis Yok.

Family Nuctdidce.

331. Nucula insignis Ad.

MOLLUSCOIDEA.
Brachiopoda.

Family Terebratulidsr.

332. Terebratella ooreanica A.
et E.

333. Terebratella pulvinata
GMd.

334. Eudesia grayi Dav.

Family Rhynchonellid .

335. Rhynchonella psittacea

Chem. var. woodwardi Ad.

LIVING

Central Japan.

New South Wales (at 950 fath.

Northern Japan.

Northern, Central and Western
Japan.

Puget Sound, Washington.

Northern, Central and Western
Japan, California.

Northern to Western Japan.

The number of species yielded by each locality is as follows :

Otake 196 of which 164 or 83.6^ are found in one or more of the other localities.

Shisui 81 of which 74 or Ql.0% are found in one or more of the other localities.

Kamenari 56 of which 52 or 93.0^ are found in one or more of the other localities.

Kioroshi 49 of which 44 or 90.0^ are found in one or more of the other localities.

Tega 117 of which 99 or 84.6^ are found in one or more of the other localities.

Shito 218 of which 192 or 88.0^ are found in one or more of the other localities.

From this it is quite clear that the faunae of all the localities

are very similar to one another. And this is what might be

expected from the position of the shell-layer in which they were

collected and which, seen from a geological point of view, can not

be considered as representing more than a single horizon. And
this horizon I propose to call Manzakian from the railway station

of Manzaki close to which the fossil locality of Otake lies.

1) Written Matsuzaki (;|&A£), but read Manzaki.
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Iii the first place, the number of species which are not

yet known to be living now. amount to 103, which make

30.7% of the whole fauna. But if we take into account 10

Pteropoda already described by Yamakawa and I-hikawa from

Semata-no-Seki in ShitG and which are all living, the above per-

centage becomes 29.3, which is a little more than one-fourth of the

whole fauna. This percentage, though somewhat lower than that

of the Lower Musashitio (about 37%), must still be called a tolera-

bly high one, if the overlying loam is really Pleistocene as is

believed by many. Of course, as' I have stated in the case of the

Lower Musashino, also in this case, there is a possibility of the

reduction of the above percentage by the discovery of so-called

non-living forms as living. How far this reduction goes, it is at

present impossible to say. Admitting, however, that it goes down
to one-half which is very improbable, there still remain about 14.0%

of non-living forms, making about one-seventh of the whole

fauna. When we compare this percentage with those of the Crags

of England, for instance with the 7% of the Norwich Crag and the

10% of the Red Crag which are both considered as Pliocene, I can

not ascribe to the Manzahian an age younger than the Uppermost

Pliocene. Sometimes the occurrence of Elephas namadicus Falc et

Cautl. is adduced against the Pliocene age of the layer. It is true

that this elephant which was first discovered in the Narbada bed of

India and subsequently also in China is usually considered Pleis-

tocene.^ But it must be remembered that it is still uncertain wheth-

er it is really distinct from El. antiquus Falc. , a species which in

Europe is not only Lower Pleistocene, but also U'p'pev Pliocene. By so

saying, however, I am far from denying the possibility of the layer

being younger. I am only viewing the matter from the present

1) Some Pteropoda from the Neogene of Semata (Jour. Geol. Soc. Tokyo, vol. XIX, 1912).

The described species are Limacina itvlata (d'Orb.), Clio (Crescis) acicula Rang., Clio (Crescis)

virgula Bang., Clio (Styliola) subulata Q. et G., Clio pyramidata L., Clin cuspidata (Rose ), Clio

balantium (Hang.), Gumma columella (Rang.), Cavolinia (Diacria) trispinosa (Les.), Carolina

(Diacria) quadridentnta (Les ), Cauolinia longirostrie (Les.), Cavolinia glolosa (Rang), Cavolinia

gibboM (Bang.), Cavolinia tridentata fFoxsk ), Carolina unciii.ita (Rang.) a d Cavolinia mie.i a

(Les.), all found in Japanese waters except Clio balantium which occurs only more south.

2) Osborn seems to consider the Narbada bed Upper Pliocene. The Age of Mammals,
p. 335.
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state of our knowledge of its Molluscan fauna- For the layer to be

Pleistocene, there must be some unmistakable evidence, and until

that evidence is found. I deem it most expedient to assign to the

layer a place in the Upper Pliocene.

Be the age as it may, there is an important fact which
deserves our fullest attention. It is the general character of the

fauna in relation to that of the recent as well as of the Lower
Musashino from a climatic point of view. If we divide the living

species. 232° in all according to their habitat, we get the following

result :

(1) Species now living only near the fossil localities (Central

Japan)
2
' or in about the same latitudes (Western Japan) 114.

Percentage of the whole fauna 49.

1

(2) Species now living in Central or Western Japan as well-

as north of it (Northern Japan) 45.

Percentage of the whole fauna 19.4

(3) Species now living in Central or Western Japan a- well

as south of it (Southern Japan) 29.

Percentage of the whole fauna 12.5

(4) Species now living in whole Japan (Northern-

Southern) HI
Percentage of the whole fauna 0.

9

(5) Species now living only in Northern Japan 14.

Percentage of the whole fauna 6.

(6) Species now living only outside of Japan 8.

Percentage of the wh ole faun a ."»
. 5

(7) Species whose habitat is not accurately known 6.

Percentage of the whole fauna 3.6

li The species which, though living, have been separated as varieties are net counted

in this number. They are Bela fugvlata Tr. - ar. schmideri Harm., Pyramidella vir^o Ad. var.

bfevis Yok., Maerosehisma chinensis Ad. var. laevis Yok., Calliostoma unicum Dkr. var. shina-

gawensis Tok. and Mactta sachalinensis Schr, var. imperial™ Yok.

2) Japan, as in my previous paper, has been divided into four parts viz. : Northern,

Central, Western, and Southern Japan. Northern Japan is that part of the country lyim;

north of the 38th parallel north latitude, while Central Japan is the part lying south of the

same parallel and east of 136
3
east longitude. Western Japan is the part west of the same

longitude, including Chugoku. Shikoku, aDd Kyushu. Southern Japan is south of Kyushu

including the Eyukyu Islands. Formosa and the Ogasawaras or Bonins.
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It will be seen from the above that the species which form the

main mass of the fauna are still living either near the fossil localities

(.'< lentra] Japan) or in the same latitudes more to the west (Western

Japan). But among these forms, we have to distinguish those

which live exclusively in Central or Western Japan from those

which at the same time live either north (in Northern Japan) or

south (in Southern Japan) of it. As might be expected, the forms

which live exclusively in Central or Western Japan amount to

about one-half (114 or about 50%), while those which live at the

same time either north or south are much less (74 or 32%). But if

we compare the forms which at the same time live north with those

which at the same time live south, the former are considerably

more in number (45 or 19.4%) than the latter (29 or 12.5%).

Moreover, we must note that there are, besides, 14 species which

at present are known only from Northern Japan. They are the

following :

1. Chrysodomus arthrUicus Val.

2. Okrysodomus schrencki Yok.

3. Priene oregonensis Redf.

4. Puncturella nobilh Ad.

Panope generosa Gld.

6. Corbvla venusta Gld.

7. Spisula grayana Schr.

Solen krusensternii Schr.

9. Tellina venulosa Schr.

10. Macoma nipponica Tok.

11. Astarte borealis Chem.
12. Astarte haleodatensis Yok.

13. Pectunculus yessoensis Sow.

14. Nucula insignis Ad.

And among the foreign forms, there are also two which may
be counted among the northern ones- They are Terebratella

pulvinata Gld, of Puget Sound in Washington and Leda ramsayi

Smith" of New South Wales, found at a depth of 950 fathoms. It

1) I was recently told that a form which is either identical with, or close to, this

bivalve is found in Northern Japan.
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is true that there are also two forms which are hitherto known only

from tropical regions, namely : Chione mindanensis Smith of the

Philippines and Crassatella nana Ad. et Rve. of Borneo. But these

two can hardly have any weight on the sixteen northern forms

which constitute about ~% of the whole fauna. From this we are

obliged to infer that the waters on the Pacific side of CentralJapan

during the Manzakian time were somewhat cooler than at present.

However, when we compare the northerly character of the Man-

zakian fauna with that of the Lower Musashino. !)
it is decidedly less

marked, for the latter contains some 20% of the exclusively north-

ern forms, and not a single one of the southern. This shows to a

certainty that the waters of the Musashino Epoch which at one

time 2) were tolerably cold became less so toward its end. And this,

must be called truly remarkable, 3)
as in Europe just the opposite

was the case. There, as is well known, the climate of the Pliocene

time which on the whole was quite temperate became gradually

cold toward it- end, and in the succeeding Pleistocene it became

so cold as to cause the so-called Ice-age.

What I have stated above are plain facts as revealed by the

•study of the Musashino fossils. Why things were so is at present

difficult to say. But an opinion I have, and this opinion has

already been advanced in my paper entitled " Climatic Changes in

Japan since the Pliocene Epoch.

"

4)

1) Fossils from the Miura Peninsula, p. 22.

2) Koshiba zone, Ibid. p. 24.

3) Still more remarkable is the occurrence of the so-called Coral-bed of A/sva which I

take for younger than the Upper Musashino, and perhaps also younger than the overlying loam.

In this bed, as already pointed out in my " Climatic Changes." are found, Ijesides large reef-

building corals, M.Uusean remains which contain several exclusively tropical forms together

with several others not yet known to be living. These remains will form the subject of my

next paper.

4) Jour. Sci. Coll., Imp. Univ. Tokyo, Vol. XXXII. Art. 5, 1911.



Description of the Species

Phylum Mollusca.

Class GASTROPODA.

Family Actseonidae.

Genus SOLIDULA, Fischer von Waldheim.

1. Solid ula striyosa (Gonld).

PI. I. Pig. 1.

Solidula strigosa. Pilsbry,Cat. Mar. Moll. Japan, p. 6. Tryon, Man. Conch., vol. XY,

p. 137, pi. XXA, figs. 60, 61.

Buccinulus strigosus. Gould, Proc. Bost. Soc. Nat Hist., VII, p. 141. Otia Concho-

logica, p. 114.

Tornaiella strigosa. Lisclike, Jap. Meeresconch., II, p. 104, pi. V, fi^s. 12
;
13.

Buccinulus fratereulus. Danker, Ind. Moll. Mar. Japon., p. 161, pi. XIII, figs. 21-23.

Solidula fratercula. Pilsbry, Cat. Mar. Moll. Jap., p. 6.

A small rather solid shell, ellipsoidal in form, and with whorls

which number between five and six. The spire is short, being less

than one-fourth the height of the shell. The surface->culpture

consists of tine, impressed and punctured, spiral lines which num-

ber four on the penultimate and about twenty-live on the ultimate

whorl. A fine interstitial line is also present, must conspicuous od

the lower hall' of the last whorl. Of the two columella-folds which

are present, the upper is weak and simple, while the lower is strong

and bilobed, the lobes being generally nearly equal in size.

All of the four specimens which were obtained are a trifle

broader than those described by the above authors. The largest

measures 11.7 millim. in height and 5 millim. in diameter.

The shell described by Dunker as Buccinulus fratereulus is

surely identical with Gould's species.

Fossil occurrence : —Otake and Shito.

Living : —Central. Western and Southern Japan.
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2. Solidfla clathrata^ Yokoyama.

PI. I. Pig. 2.

Shell moderate in size, solid, ovately oblong. Whorls about

seven, somewhat convex. Spire short and pointed, the body-whorl

occupying about four-fifths the height of the shell. The sculpture

consists of spiral sulci which number usually five on the upper

whorls and twenty or more on the body-whorl. These sulci which

are almost always narrower than the flat interspaces are finely

latticed by raised lines of growth which, though prominent on the

front-side of the body-whorl, are either indistinct or obsolete on its

back-side and also on the upper whorls. Aperture long, equalling

to almost two-thirds the height of the shell, widened and rounded

in front, narrowed and acuminate behind. Columelia-folds two
;

the upper weak and not prominent, the lower strong and bilobed,

the lower lobe being weaker than the upper. Sutures subchannel-

ed. Height ] 9. 3 millim. Diameter 9.5 millim. Height of body-

whorl 16 millim. Length of aperture 13 millim.

This species is closely related to the preceding, but it grows

larger, and the sulci are latticed and not punctured. Also the

aperture is not so produced, and the two lobes of the lower

columella-fold are unequal in size.

Fossil occurrence :—Shito (only three specimens).

Genus LEUCOTOA, A. Adams.

3. l.eucotina giganteti. (Dunk.r).

PI. I. Fig. 3.

Leucotina gigantea. Pilsbry, Cat, Mar. Moll. Jap., p. 7. Tryon, Man. Conch., vol. XV,

p. 167, pi. XVIII, figs. 92, 93.

Act.mn giganteus. Danker, Index Moll. Mar. Jap., p. 160, pi. II, fig. 59.

TomateUa gigantea. Tokunaga, Foss. Env. Tokyo, p. 31, pi. II, tig. It).

Many specimens. The largest measures 29 millim. in height

and 13 millim. in diameter. The whorls number eight with flat

spiral ribs on them, ten on the penultimate and twenty two on the

ultimate whorl. Under a lens the interspaces appear cross-striated,
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the direction of the striae coinciding with that of incremental lines.

The outer lip is thin and sulcate within. The margin is crenulate.

Fossil occurrence :—Frequent at Shito, rarer a| otake. Also

found at Oji and Shinagawa in Musashi.

Living.—Japan (Dunker).

Family Tornatinidae

Gemir TORNATINA, A. Adams.

4. Tornatina eacilis. Dunker.

PI. I. Fig. 4.

Tornatina exiUs. Danker, Moll. Jap., p. 25, pi. II, fig. 14. Pikbry, Cut. Mar. Moll.

Jap., p. 7. Tryon, Man. Conch., XV, p. 190, pi, XXII, flg. 25. Tokunaga, Foss.

Env. Tokyo, p. 31, pi. II, fig. 9. Brauns, Geol. Env. Tokio, p. 34. Yamakawa,

Foss. Opisthobr. Diluv. Depos. Japan. (Mourn. Geol. Soc. Tokyo, vol. XVIII)

p. 40, pi. X, figs. 4-7.

This small shell has already l»een figured by Tokunaga and

Yamakawa in the works above cited, the latter giving, morover, a

full description of it.

Fossil occurrence.—Very frequent at Otake. rarer at Shisui,

Tega and Shito. Also found at Oji and Shinagawa in Musashi.

Living.—Western Japan.

5. Tornatina longispirata. Yamakawa.

PI. I. Fig. 5.

Tornatina longisjArata. Yamakawa, Foss. Opisthobr. Dil. Dep. Jap. (Jour. Geol. Soc.

Tokyo, vol, XVIII), p. 41, pi. X, figs. 8, 9, 10.

Tornatina longisjArata car. otakensis. Yamakawa, loc. cit., p. 42, pi. X, figs. 11, 12, 13.

A full description of this specie- is found in the work of

Yamakawa who distinguished a typical form and a variety, the

former having five whorls and the latter four. Beside-, he says

thai the spire in the variety i- more pointed, which seems to he a

mistake for less pointed. Anyhow I deem the separation unneces-

sary.

Fossil occurrence.—Rarely found at Otake and Tega.
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Genus RETISA. Broun.

6. Retusa f/lobosa. Yamakawa.

PI. I. Fig. 6.

Return globosa. Yamakawa, Foss. Opisthobr. Dil. Dep. Jap., p. 48, pi. X, figs. 14-16.

Yamakawa gives the diagnosis of this specie- as follow- :

*" Shell small, subcylindrical. rather solid, mucronate above

and obtuse below. Spire very short. Whorls four, the first one

the most prominent, the second generally the shortest. Body-

whorl long, almost as long as the shell. Surface with fine, almost

obsolete lines of growth. Aperture narrow, linear, dilated below

into an oval spathulate form without any fold on the columella.

Lip curved forward. Wall of the aperture callous."

Some of our specimens have the aperture more produced in

front than in the figure of Yamakawa. The height of the shell is

about twice its diameter, or a little less. The largest specimen is

only 3.5 millim. in height.

Fossil occurrence.—Rarely found at Otake, Shisui and Shito,

and so also at Oji and Kurumacho (Shiba-quarter, Tokyo).

7. Retusa truncftta. Yamakawa.

PI. I. Fig. 7.

Retusa truncata. Yamakawa, Foss. Opisthobr. (Jour. Geo!. Soc. Tokyo, vol. XYIII). p.

44, pi. X, figs. 17-20.

This is a quite cylindrical shell, more slender than the prece-

ding. The spire is hidden in a sunken pit, so that the shell-top

appears truncated when seen sidewise. The whorls number four,

with the surface smooth. The largest specimen measures 4.3 mil-

lim. in height and 2 millim. in diameter.

Fossil occurrence.—Rarely found at Otake and Shite*. Yama-

kawa mentions it also from Oji in Musashi.

S. Retusa minima. Yamakawa.

Retusa minima. Yamakawa, Foss. Opisthobr., p. 47, pi. XI, figs. 21-25. Yokoyama,

Foss. Miura Penin., p. 20, pi. I, fig. 1.
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This shell like the foregoing has its top truncate and the spire

hidden in a pit. The diameter increases towards below or front,

being smallest at about one-third the shell-height from the top

and greatest near the middle or a little above it. The surface where

the diameter is smallest appears slightly concave. The height of

the largest specimen is 3 millim.

Fossil occurrence.—Otake and Shito (rare at both). Oji.

L«>wcr Musashino of Miyata and Naganuma Zones.

». Volvula angustata, (A. Adams), var.

PI. I. Fig. 8.

Volvula amjmtata. Pilsbry, Catalogue, p. 8. Tryon, Manual Conch., XV, p. 24<>, pi.

XXVI, fig. 67.

Bulla amjmtata. A. Adams in Sowerby's Thes. Conch., II, p. 596, pi. CXXV. tig. 153.

A few specimens. The shape agrees well with the above

mentioned species of Adams except the apex which is somewhat

blunter in our fossil. This difference, however, can hardly be con-

sidered as more than a varietal one. The general shape of the shell

is cylindrical, tapering slightly towards behind. The aperture is

linear and much dilated in front. The outer lip is somewhat con-

tracted in the middle.

Fossil occurrence.—Otake and Shito.

Living.—Northern Japan. Philippines. New Guinea.

lo. Volvula acuta*formis, Yokoyama.

PI. I. Fig. 9.

Shell rather small, thin, fusiform, with apex ending in a blunt

spine. The greatest diameter is in the middle of the shell. Aper-

ture long, linear, dilated below and bordered on the inner side by

an elevated margin somewhat bent outward. Height twice the

diameter, or a trifle less. The largest specimen measures 5.5 mil-

lim. in height.

This species is quite like Volvula minuta Bush (Tryon, Man.
Conch., XV, ]>. 2:57, pi. XXII, tig. 20, pi. XXVI, tig. 57) which is
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considered by Dall as identical with Volvula acuta d'Qrbigny (not

Voh-ula acuta Tokunaga. a >pecies which I unite with V. acuminata

Brug.). But the presence of the raised margin on the inner side

of the apertural end and the larger size of the shell distinguish the

Japanese fossil from the above mentioned living shell from Ameri-

ca. Volwda o^/tata Bush (Man. Conch., pi. XXVI, fig. 63), also

a living American shell and allied to our fossil, is somewhat more
slender.

Fossil occurrence.—Shito (frequent).

Family Scaphandridae.

<4eims CYLICHXA. L >ven.

11. C'ylichna musashiensis. Tokunaga.

PI. 1. Fig. 10.

Cylichna musashiensis. Tokunaga, Foss. Env. Tokyo, p. '6-2, pi. II, lie;. 12. Yokoya-

ma, Foss. Miura Penin., p. 27. pi. I. fig. 4.

Bulla cylindracea. Brauns, Geol. Env. Tokio, p. 35.

Although the shell-form is generally cylindrical, with the

greatest diameter in its middle portion, there are rarely specimens

which somewhat taper above. The height varies between 2.2 and

2.5 time- the diameter. The transverse striations which Tokunaga

omitted to mention are sometimes very distinct, especially on the

lower portion of the shell. The largest example measures 16 mil-

lim. in height.

Fossil occurrence.—Otake. Shisui and Shito. Oji and Tabata

in Musashi. Lower Musasbino of Koshiba.

Living.—Centra] Japan.

Family Philinidae.

Genus PHILINE. Ascani

12. J'/iiline scalftta. A. Adams.

PI. 1. Fi--. 11, 12.

Philine scalpta. A. Adams, Ann. Mag. Nat. Hist., 1862, vol. IX, p. 160. Lisehke, Jap.

Mteresconch., Ill, p. 7t>, pi. V, fi.4s. 15, 16.
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A thin shell oblong-ovate in form and longitudinally sub-

plicate, with distant impressed spiral lines and a large aperture. It

agrees quite well with the figures and descriptions given of Adams'

species b}r Lischke.

We possess two specimens, about one (fig. 12) of which we

are still in doubt whether it belongs here or not, on account of its

bad state of preservation.

Fossil occurrence.—Shisui and Kioroshi (?).

Living.—Central and Western Japan.

13. £*hiline pygtntea. Yokoyama.

PI. I. Fig 13.

Shell small, thin, roundly quadrate in outline. Spire none,

the apex being somewhat sunken. Body-whorl large with its

middle portion slightly excavated. Incremental lines distinct,

crossing the dense, wavy punctate, impressed spiral lines. Height

4 millim. Breadth 3.5 millim.

This species is readily recognized by its small size' and

subquadrate shape.

Fossil occurrence.—Shisui (rare).

Living.—Central Japan.

14. Philine tal.atensis. Yokoyama.

PL V. Fig. l.

Shell rather small, thin, swollen, oval in outline, with the

anterior end sharper than the posterior. About fifteen distant

elevated spiral riblets ornament the surface. Lines of growth

numerous and distinct. Aperture very large, oval, with a broad

and shallow notch at the place where it touches the coiled portion

of the shell.

A single specimen measuring <S.4 millim. in height and 7.1

millim. in apertural breadth.

Fossil occurrence.—Shi to.
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Family Bullidae.

Genus BUIXA, Linne.

15- Sulla nittltiarata, Yokoyania.

PL I. Fig. 14.

Shell small, moderately thick, oval. Spire sunken and with

a small hole. Body-whorl inflated, ornamented with over thirty-

equidistant puncticulate impressed spiral lines. Aperture a little

longer than the shell-height, narrowed above, dilated and rounded

below. Umbilicus open as a small hole. Outer lip thin, the

greater part running vertically downward, with only a slight cur-

vature. Height 4 millim. Diameter 2 millim.

This is a nice little shell easily known by its puncticulate

spiral lines.

Fossil occurrence.—Shi to (rare).

16. Bulla orula. Sowerby.

PI. T. Fig. 15.

Bulla ovula. Sowerby, Reeve's Conch. Icon., Bulla fig. 5.

Bulla verrucosa Gould var. ocula. Tryon, Man. Conch., XV, p. 349, pi. XXXVI, figs.

34, 35.

Bulla (vernicosa var ?) ovulum. Pilsbry, Catalogue, p. 10.

A single but perfect specimen.

The shell is oval in outline and smooth on surface. It mea-

sures 11 millim. in height and 7.5 millim. in diameter. In

Tryon' s Manual of Conchology above quoted, weak spiral grooves

are mentioned as present on the inner side of the outer lip which,

however, are absent in our fossil specimen.

Fossil occurrence.—Shisui.

Living.—Central, Western and Southern Japan (Ryukyu).
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Family Ringiculidae

Genus KINGIC17LA, Deshayes.

17. Ring ten fa tnusashinoensis, Yokoyarna.

PI. I. Figs. 16, 17.

Bmgicala musashinomsis. Yokoyarna, Foss. Miura Penin., p. 30, pi. I. Figs, 3. 8.

Ringicula arctata. Brauns, Geol. Env. Tokio, p. 30. Tokunaga, Foss. Env. Tokyo, p.

32, pi. II, fig. 11.

That this shell is not Ringicula arctata Gould as asserted by

Brauns and Tokunaga has already been explained in my work

above cited. I have here to add that there are specimens (pi. I,

tigs. 16, 17) which have the outer lip not so thickened as in the

typical ones, so that they approach in this respect Ringicula doliari*

Gould living in our seas, (Tryon's Manual, XV, p. 403. pi. VII,

figs, 82, 83). But these are connected with the typical form by

intermediate forms and differ from R. doliaris by the more abrupt-

ly sloping body-whorl below the suture. The spiral lines of the

surface which are generally distinct may often become obsolete.

Fossil occurrence.—Otake (very numerous), Shisui, Tega,

Kioroshi, Shito (numerous). Also Oji, Shinagawa and Tabata in

Musashi. Lower Musashino of Miyata, Yokosuka and Naganuma-

Living.—Central Japan.

Family Terebridae

Genus TEKEBKA, Adanson.

18. Terebra lischkeatta. Dunker.

Terebra lisehkeana. Drinker, Index Moll. Mar. Jap., p. 71, pi. V. figs. 13-16. Pilsbry,

Catalogue, p. 12. Tryon, Man. Conch., VII, p. 37, pi. XII, fig. 22. Yokoyarna,

Foss. Miura Penin., p. 31, pi. I, fig. 10.

A few young specimens, the largest of which attains the

height of 30 millim.

Fossil occurrence.—Otake and Shito. Lower Musashino of

Miyata.

Living.—Central and Western Japan.
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19. Terebrn gotoensis. Smith.

PL I. Fig. 13.

Terebra gotoensis. Smith, Proc. Zool. Soc. London, 1879, p. 183, pi. XIX. fig.-. 1, la.

Pilsbrv, Catalogue, p. 12. Dunker, Index Moll., p. 73.

Terebra alveolata Hinds var. gotoensis, Tryon, Man. Conch., vol. VII, p. 23, pi. Y. figs.

85, 91.

Shell subulate. Whorls about seventeen, flat, slightly con-

cave on the upper third, longitudinally weakly plicate. Plicae

numerous, close together, about twenty-six on the body-whorl,

somewhat sinuous, vertical at the upper end. then bending back-

ward and then forward, the lower end being directed obliquely

forward. Periphery obtusely angulate, with the base abruptly con-

tracted, the angle formed at the periphery being about 130°. Base

smooth, with coarse lines of growth only. Aperture subrhombic.

Canal short and curved.

There are two specimens, both of which are not quite perfect.

The height is about 20 milliin. and the diameter 5 millim.

Tryon" s opinion that Terebra gotoensis is only a variety of

Terebra alveolata Hinds, a species living in the Strait of Malacca. I

am at present unable to confirm. What Tokunaga calls Terebra

alveolata Hinds (Foss. Env. Tokyo, pi. I. fig. 17) seems to be a

quite different shell.

Fossil occurrence.—Otake.

Living.—Western Japan.

SO. Terebva hedleyi. Pilsbrv.

PL I. Fig. 19.

Terebra hedleyi. Pilsbrv, New Jap. Mar. Moll., Gastropoda (Proc. Acad. Nat. Sci.

Philad., Jan., 1904* p. 3, pi. I. flgs. 1. la.

The shell is subulate with about fifteen flat whorls of which

one and a half are embryonal and smooth ;
the remaining whorls

are ornamented with flat spiral cords whose first or uppermost is

the broadest, occupying about one-third of a whorl and is tubercu-

late. the tubercles being distinct on the upper whorls and indistinct

or obsolete on the lower. The second cord is somewhat narrower
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than the first and weakly tuberculate only on the upper whorls.

The third cord is about as broad as the second, and on the whorls

near the body-whorl often splits into two by an impressed spiral

line which appears in the middle of the cord. The three further

cords which are still present are narrower. The impressed spiral

lines separating the above cords are punctate. The base of the

shell is contracted quite abruptly, giving rise to a bluntly angulate

periphery.

Pilsbry in describing his specimens states that the height is

more than five times the diameter. In the four examples which

were obtained, it is only four times and a half. The largest

example measures 30 millim. in height.

Fossil occurrence.—Otake.

Living.—Central and Western Japan.

21. Terebra recficostata, Yokoyama.

Terebra recticostata. Yokoyama, Foss. Miura Penin., p, 32, pi. I. fig. 11.

A single specimen, 23 millim. in height and o.b millim. in

diameter. The ribs are not so sharp and strong as in the speci-

mens found in the Lower Musashino.

Fossil occurrence.—Shisui, Lower Musashino of Naganuma.

22. Terebra ehibana. Yokoyama.

PI. I. Pig. 20.

Shell subulate. Whorls about fifteen, slightly concave on the

upper third and a trifle convex on the lower two-thirds, longitudi-

nally plicate and spirally striated. Plicaa often weak and indistinct,

about twelve on the penultimate whorl and somewhat curved with

the concave side towards front. Spiral striae about six in number,

with the uppermost at a little distance from the suture and

provided with a small tubercle at the point of intersection with the

plicae and separated from others by a wTide smooth space occupying

the concave portion of the whorls. Of the remaining five striae,

the third is the most conspicuous, being found on the most convex
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portion of the whorls ; the lowest,one is-close to the suture. These

striae are often very indistinct on the upper whorls. Periphery

rounded. Base rather abruptly narrowed below, usually with

two spiral striae on its surface. Aperture subrhombic. Canal

short, bent a little backward. Height 24 millim. Diameter 5.5

millim. Length of aperture 5.5 millim.

Fossil occurrence.—Shito (numerous) and Otake.

23. Terehra sinithi Yokoyama.

PI. I. Fig. 21.

Shell subulate. Whorls about seventeen, nattish, longitudinally

costulate and spirally striate. Costulae about twenty on the penul-

timate whorl, more or less roof-shaped, interrupted by a shallow

spiral groove running a little above the middle of the whorls, the

part above the groove being somewhat in advance of the part below

the same. The groove is more or less indistinct on the upper

whorls. The interspaces between the costulae are furnished with

very tine spiral striations. some of which on the lower whorls may
grow into coarser ones. These coarser ones in crossing the costulae

make them tubercular. On the penultimate whorl there are two

such coarser threads above the groove and three below it, while on

the body-whorl there are four between the groove and the

periphery, and about as many on the base. Periphery rounded.

Aperture subrhombic. Outer lip thin and sharp. Canal very

short, somewhat recurved. Height 36 millim. Diameter 8 millim.

Only a single specimen. This species is still living in our

seas, attaining a height of 80 millim. It is brown-coloured when

fresh.

I doubt if this is not the shell called Terebra granulosa by

Smith in the Annals and Magazines of Natural History of 1873

(p. 268), a name afterwards changed by the author himself into

Terebra pustulosa (Proc. Zool. Soc. London, 1879, p. 186). Unfor-

tunately the shell has never been figured.

Fossil occurrence.—Otake.

Living.—Central Japan.
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24. Terebra quartriarata, Yokoyama.

PI. I. Fig. 22.

Shell subulate, tolerably solid. Whorls many (more than

thirteen), nearly flat, ornamented with four impressed spiral lines.

The uppermost line is found at some distance from the upper

suture, equalling about one-third of a whorl, while the second

is nearly in its middle. The two remaining ones are on the lower

half of the whorls, the distance between the second and the third

being generally greater than that between the third and the fourth.

Periphery rounded. Base abruptly narrowed. Canal short and

recurved. The apex as well as the outer lip is broken. The shell,

if perfect, would measure about 30 millim. in height. The dia-

meter is 6.5 millim.

Fossil.—Shito (rare).

25* Terebra latisuleafa, Yokoyama.

PL I. Fig. 23. •

Shell subulate. Whorls about thirteen, with a subsutural row

of weak distant tubercles numbering about twelve on the penulti-

mate whorl. Below this row of tubercles there is a broad shallow

groove with a deeply impressed line at its bottom which, however,

may be either indistinct or wholly obsolete. Below the groove the

surface is somewhat convex and longitudinally weakly plicate, the

number of plicae being generally equal to that of the tubercles above

the groove. Each of these plicae begins at the top with the

tubercle just mentioned, is flatly roof-shaped, often so flat as to

become indistinct or even obsolete. Periphery rounded. Base

abruptly narrowed, with faint indications of longitudinal plicae

only. Sutures deep. Aperture subrhombic. Canal short, bent

somewhat backward. Height 30 millim. Diameter 6 millim.

Fossil occurrence.—Shito (rare).
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26. Terehra suavidica, Yokoyauia.

PL I. Fig. 24.

Shell turrete. Whorls about eleven, the first two smooth and

rounded, the following slightly convex and longitudinally weakly

plicate on the upper whorls, the plicae generally disappearing on

the lower ones. Usually there is a somewhat depressed spiral area

in the upper part of the whorls dividing the plicae into two very

unequal parts, of which the upper often looks like an elongated

tubercle (found just below the suture). Periphery rounded. Base

rather abruptly narrowed, convex, generally only with coarse

flexuous lines of growth. Inner lip broadly angulate, making the

aperture look four-sided. Canal very short, somewhat recurved.

Height 22 millim. Diameter 6 millim.

This shell resembles the preceding in sculpture, but is not so

subulate in shape.

Fossil occurrence.—Shito (frequent).

27* Terehra tsahoiana, Yokoyauia.

PI. XIII Fig. 12, 13.

Shell subulate, large. Whorls about sixteen, the upper two-

fifths flat, the lower three-fifths slightly convex, longitudinally

plicate and spirally threaded. Plicae generally weak, numerous,

equal or unequal, sometimes indistinct, oblique on the flat portion

of the whorls, nearly vertical below, varying in number (up to

thirty on the body-whorl). Spiral threads more or less unequal,

often fine and indistinct, also varying in number ; but there is

invariably a coarse one at the boundary between the flat and con-

vex portions of the whorls. Above this thread there are two, the

one just below the suture and the other midway between it and the

boundary one. The latter is somewhat elevated, the surface above

as well as below it appearing a trifle excavated. Below the boun-

dary-thread, there are several finer ones which may be close and

many, or distant and few. The intersection-point- between the
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threads and plicae are always more or less tuberculous The body-

whorl has the periphery rounded, and the base quickly narrowed

and covered with several spiral tubercular threads down to near the

caudal end where there is a sharp spiral ridge bounded behind by

a broad groove. Aperture elongated, angulate behind and widened

in front. Canal very short, recurved. The largest of the three

specimens obtained measures <

?
>2.5 rnillim. in height and 13.5 mil-

lim. in diameter.

This species is still living, the specimens obtained near

Kamakura attaining a somewhat larger size than the fossil.

Contrary to the great inconstancy of the surface-sculpture, the

shape seems to be tolerably fixed. The colour is dusky brown.

Fossil occurrence.—Kioroshi
;
Shito.

Living.—Central Japan.

Genus PAKTITEKEBK1, Pilsbry.

2S. Pari'iterebt'ti raritans, Yokoyaroa.

PI. I. Fig. 25.

Shell small, solid, lanceolate. Whorls about seven, the first

two smooth and rounded, the remaining very little convex and

longitudinally weakly plicate. Plicae nearly straight, numerous

about twenty on the penultimate whorl, indistinct or obsolete on

the body-whorl- There are also impressed spiral lines numbering

a little over ten on the penultimate whorl. Body-whorl very large

higher than the spire and with the spiral lines down to the caudal

end. Aperture elongated, acuminate behind and truncate in

front. Inner lip covered with a callus. Outer lip rather sharp.

Height 8 millim. Diameter 2.2 millim. Height of body-whorl

4 rnillim. Length of aperture 2.3 millim.

Pa r rlterebra paucivolv is Pilsbry (New Jap. Mar. Moll.. Gastr.

,

Proc. Acad. Nat. Sci. Philad., Jan., 1904, p. 5, pi. I, fig. 4) from

Southern Kyushu is somewhat like the present species. But in

the former the shell as well as the aperture is longer and the callus

of the inner lip absent.

Fossil occurrence.—Otake (rare).
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Family Pleurotomidse.

Genus PLEIROTOMA, Lamarck.

29. Pleurotoma vertehrata, Smith.

PI. I. Fig. 26.

Pleurotoma vertehrata. Smith, Ann. Mag. Nat. Hist., 1875. p. 416. Proc. Zool. Soc.

London, 1879, p. 186, pi. XIX, fig. 6a. Pilsbry, Catalogue, p. 15. Tokunaga,

Foss. Env. Tokyo, p. 13, pi. I, fig. 22. Chemnitz and Martini, Conch. Cab., IV, pt.

3, p. 31.

The shell is quite characteristic by its fusiform shape and

angulate whorls, the angle being a little below their middle. The

sculpture consists only of spiral threads large and small, the large

ones being one at the angle, one above the suture and one below

it. The sinus is somewhat distant from the suture, deep, very

wide at mouth, and much narrowed and rounded at bottom. The

largest specimen obtained is 32 millim. high and 10 millim. broad.

Tryon unites this species with Pleurotoma violacea Hinds (Man.

Conch., vol. VI. p. 169) of the South Sea.

Fossil occurrence.—Otake, Shisui, Kamenari and Shito.

Rather rare at all the above localities, though frequent at Oji in

Musashi.

Living.—Central and Western Japan.

Genus GEXOTIA, H. and A. Adams.

SO. Grettotia ttseudoijannus, Yokoyama.

PI. I. Figs. 27, 23 P

Shell moderately thick, subfusiform. Whorls seven and a halt.

the first two and a half smooth and rounded, the remaining some-

what shouldered, the surface above the shoulder steeply sloping

and slightly excavated, below vertical and a little convex. The

sculpture consists of longitudinal plica? and spiral grooves. The

plicae are obtuse and broad, wider than the interspaces and about

twenty on the penultimate whorl, while on the body-whorl they

are almost obsolete. As to the' spiral grooves, there are two of



oq Art.—M. Yokoyarua :

them below the shoulder, one of which is close to it and the other

near the lower suture. Besides the grooves, there are also very

fine impressed spiral lines on other parts of the whorls. Body-

whorl somewhat higher than the spire, convex (the shoulder indis-

tinct) and furnished with more than ten grooves below the two

above mentioned, their breadth gradually growing as they get

downward. Aperture longly oval, pointed behind. Inner lip

with a thin callus, distinctly bounded toward outside and with a

faint indication of an oblique fold. Outer lip thin, with a wide

and shallow notch at a little distance from the suture. Height 17

millim. Diameter 6 millim.

This shell is not unlike the one described as Oligotoma pamw.s

(Basterot) (Harmer, Plioc. Moll. Grt. Brit., II, Pal. Soc, vol. LX-

VIII, p. 215, pi. XXVII, figs. 8-11) from the English Crag and

also from the French and Italian Miocene, but the whorls in the

latter are nearby flat, with a cclumellar fold on the inner lip.

Fossil occurrence.—Otake (only a single specimen). There is

a specimen (fig. 28) from Semata, Shito showing a similar sculp-

ture, but more slender in form. It may possibly be only a variety

to which I intend to give the name of var. semate/isis, if it should

prove hereafter to be such.

31. (wenotia ogurana, Yokoyama.

PI. I. Fig. 29.

Shell moderately thick, fusiform. Whorls about seven and a

half, the first two embryonal, smooth and rounded, the remaining

somewhat concave on the upper half and slightly convex on

the lower, and ornamented with longitudinal as well as with

spiral sculptures. The longitudinal sculpture consists of plicae

'"ent in the middle with the concave side toward the front; these

plicae are about twenty-seven in number on the penultimate whorl,

broad and obtuse, not quite equidistant and more or less unequal,

though generally wider than the interspaces, and on the last two

whorls interrupted by a concave surface below the suture. The
spiral sculpture is divisible into striae and sulci., the former being
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on the upper half of the whorls and the latter on their lower half.

The striae are many, fine and close, while the sulci are generally

very narrow and line-like, number three as a rule and are rather

distant. Body-whorl about twice as long as spire. Periphery

rounded. Base gradually tapering toward its caudal end. The

plicae on the body-whorl become evanescent on the base, while the

spiral sulci are many, cover the whole surface and are broadest near

the middle of the base where they are wider than the interspaces.

Sutures subchannelled. Aperture elongated, angular behind.

Inner lip with a thin callus. Outer lip sharp, receding both above

and below with the sinus shallow and wide, and distant from the

suture. Canal short, straight. Height 15 millim. Diameter 6

millim.

A single specimen.

This shell looks very much like the preceding, but on a closer

examination, there are many minor distinctions, especially in the

sculpture.

Fossil occurrence.—Otake.

Genus DRILLIA, Gray.

33. Drillia i>rineii>aliti, Pilsbry.

Drillia principalis. Pilsbry, Catalogue p. 17, pi. II, figs. 9, 10.

Pleurotoma (Drillia) principalis. Tokunaga, Foss. Env. Tokyo, p. 14, pi. I, fig. 13.

Yokoyama, Foss. Miura Penin., p. 36, pi. I. fig. 20.

This species has already been described by Tokunaga and

myself in the works above quoted, the fuller description,

however, being found in Pilsbry' s catalogue also above men-

tioned. It is not found at many places, but where found, it is

rather frequent.

Fossil occurrence.—Otake and Tega. Also Oji and Shinagawa

in Musashi. Lower Musashino of Koshiba and Naganuma.

Living.—Northern, Central and Western Japan.
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:*». Ihilliu subattrifortnis, Smith.

PL I. Fig. 30.

Drillia subauriformu. Pilsbry, Cat., p. 18. Tryou, Man. Couch., VI, p. 207, pi. 12, fig.

35. Dunker, Index Moll, p. 24, pi. IV, figs. 5-7. Smith, Proc. Zool. Soc. Lon-

don, 1879, p. 195, pi. XIX, fig. 23.

Pleurotoma (Drillia) subauriformis. Toknnaga, Foss. Env. Tokyo, p. 14, pi. I, fig. 24.

This is a pretty little shell with about ten convex whorls,

longitudinally ribbed and spirally striate. The ribs are about

eighteen on the penultimate whorl, although sometimes less. The

spiral striae are six on the penultimate and one less on a whorl

preceding it. The outer lip is thickened by the last rib. Height

12 millim. Diameter 3.6 millim. Rare.

Fossil occurrence.—Otake and Kamenari. Also Oji in

Musashi.

Living.—Central and Western Japan.

34. Driftia glabriuscula, iokcyama.

PI. I. Pigs. 31, 32.

Shell small, turrete. Whorls about nine, the first smooth

and mammillated. the second also smooth and rounded, the

remaining a little concave just below the sutures and somewhat

convex on the lower portion. The sculpture is made up of longi-

tudinal costulae and spiral striae. The costulae are generally

present only on the upper whorls, about twelve on the whorl pre-

ceding the penultimate, broad, low. rounded, oblique and wider

than the intervals. The spiral striae are about four in number.

equally distributed and often indistinct. Now and then there is

an interstitial stria. Periphery rounded. Base gradually tapering

downward, covered with spiral thread-. Aperture elongated,

narrow, with a short straight canal. Outer lip thin, with a deep

and rather wide -inns just below the suture. Inner lip with a thin

callus.

The sculpture is often indistinct, and there are even specimens

in which the lower whorla are entirely devoid of it. Sometime-'

the base narrows rather abruptly downward.
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Frequent. The largest specimen measures 18 millim. in

height and 4.S millim. in diameter.

Besides the typical form just described, there is a shorter one

(fig. 32) with a less number of whorls and the canal usually some-

what wider. I consider this merely as a variety, for which I

propose the name of brevis.

Fossil occurrence.—Shito.

Genus MANGILIA, Risso.

S5. J&utf/ilia fleshatjesii, Dunker.

Mangilia deshayesii. Danker, Moll. Japon., p. 3, pi. I, tig. 3. Pilsbry, Catalogue, p.

19. Tryou, Man. Conch., YI, p. 256, pi. XXII, fig. 71.

Pleurotoma (Mangilia) deshayesii. Yokoyama, Foss. Miura Penin., p. 41, pi. I, fig. 24.

A few specimens. The description of the shell is given in my
work above referred to.

Fossil occurrence.—Otake and Tega. Oji (frequent). Lower

Musashino of Koshiba.

Living.—Central and YVestern Japan.

36. '. '.Mangiiia ojiensis, (Tokuna.^a).

PI. I. Fig. 33.

Pleurotoma ojiensis. Tokunaga, Foss. Env. Tokyo, p. 15, pi. I, fig. 23.

Shell small, rather solid. Whorls seven of which five are

post-nuclear, convex, somewhat angulate a little above the middle,

with the surface above the angle steeply sloping. The sculpture

consists of longitudinal ribs and spiral striae. The ribs are about

fifteen on the penultimate whorl, perpendicular to the suture above

the angle, somewhat oblique below with the upper end directed

somewhat forward, obtuse, much narrower than the interspaces.

Spiral striae fine, numerous, more or less unequal, often indistinct.

On the body-whorl the longitudinal ribs vanish toward the base,

while the spiral striae are quite distinct. Periphery rounded.

Aperture fusiform, pointed behind, truncatejn front, with a very

short straight canal. Outer lip varicose without. Sinus very
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shallow, obtuse-angled at bottom. Heigbt 10 millim. Diameter

5.5 millim.

In general the shoulder-angle is most conspicuous in the

specimens with sharp sculptures, while in those with fainter ones

it is more or less rounded. A few specimens found at Shito show

the latter character.

Fossil occurrence.—Shito. Oji (numerous).

37. MuHffiliii f'uJiuehiana, Yokoyama.

PI. I. Fig. 34.

Shell small, tolerably solid, subfusiform. Whorls about eight,

the first two smooth and rounded, the remaining obtusely suban-

gulate a little below the middle with the surface above the angle

flat and obliquely sloping, below nearly vertical. The sculpture

consists of longitudinal ribs and spiral striae. Ribs about eight in

number, rounded, oblique, somewhat curved with the concave side

towards the front, separated by intervals of a nearly equal breadth.

Spiral striae fine, numerous, close together, rather indistinct (seen

only with a lens). Body-whorl somewhat longer than spire,

rounded, rather gradually tapering anteriorly, with the ribs evanes-

cent on the base. Aperture ovate, posteriorly acute, anteriorly

truncate, with a broad, hardly developed canal. Inner lip varicose

without. Lip-sinus moderate in depth. A single specimen, 65

millim. in height and 4 millim. in diameter.

Fossil occurrence.—Otake.

Living.—Central Japan.

38. Jiang ilia (tU/fhara) t'uyosolabiata, Yokoyama.

PL L Fig. 35.

Shell small, rather solid, fusiform. Whorls eight and a half,

the first two and a half smooth and rounded, the remaining bluntly

angulate a little below the middle, with the surface above the angle

slightly concave and steeply sloping, below flat and nearly vertical.

Longitudinally ribbed and spirally striate. Ribs eight on the
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penultimate whorl, coarse, blunt, somewhat curved above the angle,

straight and vertical below, separated by much wider interspaces,

sometimes indistinct or obsolete on the body-whorl. Spiral striae

very fine, only visible with a lens by a good reflection of light.

Body- whorl longer than spire. Periphery rounded. Base gradu-

ally tapering towards the front and usually with the whorl-ribs con-

tinuing into it. Aperture elongated, acute behind. Canal short,

straight. Inner lip with a reflexed callus on which there are seven

to nine unequal, distant, transverse striae or ridges which are most

distinct on the lower half of the lip. Outer lip varicose without,

transversely dentate within. Lip-sinus rather shallow, cut into the

concave surface above the angle and a little below the suture.

Height 12 millim. Diameter 3.5 millim. Rather rare.

Fossil occurrence.—Otake.

39. JIanfjilia (Cyfhttra) oijaana, Yokoyarna.

PL L Fig. 36.

Shell small, subfusiform. Whorls eight, the first two smooth

and rounded ; of the remaining ones, the younger are subangulate,

while the older are convex. The sculpture consists of longitudinal

ribs and spiral striae. Ribs eleven on the penultimate whorl, strong,

somewhat oblique and curved, obtuse, a little narrower than inter-

spaces. Spiral striae three, the uppermost in the middle of the

whorls, the lowest close to the suture and indistinct on the whorls

preceding the penultimate. Besides these striae there are also

many very fine spiral lines on the upper half of the whorls, only

visible with a strong lens. Body-whorl a little longer than spire,

with periphery rounded and furnished with more than ten spiral

striae. The ribs on the base are nearly vertical. Aperture

elongated with a short straight canal. Inner lip with a callus on

which there are three teeth, the one which is blunt near the post-

erior end and the other two (the upper coarse and the lower not so

conspicuous) in the middle part. Outer lip thickened, varicose

without and with a few coarse teeth within. Lip-sinus moderately
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deep, rounded and wide-mouthed. Height 8.5 millim. Diameter

3 millim.

Fossil occurrence.—A single specimen from Shisui.

Genus BEI..4 (Leach), Gray.

-lO. Rela rugiUata, Trosehel, mar. sehneidevt, Hamier.

PI. I. Pig. 37.

Beta rugulata var. schueideri. Harmer, Plioc. Moll. Grt. Brit, part II, p. 284, pi

XXXI, figs. 15. 16. Palaeontogr. Soc. LXVIII.

The shell is rather small, ovato-fnsiform in shape, with the

spire about hall as long as the body-whorl. The whorls number

between six and seven and are angulate a little above the middle,

the surface above the angle forming a sloping shelf. The sculpture

consists of longitudinal ribs and spiral threads, the former being

about sixteen on the body-whorl, somewhat narrower than the in-

terspaces and nodulous at< the angle. The spiral threads number

five, one at, and four below, the angle and slightly tuberculous at

their points of intersection with the ribs. Above the angle there

are several fine spiral striae. On the body-whorl the spiral threads

increase in number to about twenty, are rather unequal and often

at unequal distances. Aperture longly obovate. Height 9 millim.

Diameter 4 millim.

The two specimens which were obtained are most like the

above species of the English Crag with which I do not hesitate to

unite them.

The typical form of Beta rugulata Tr. is now living in the

boreal seas.

Fossil occurrence in Japan.—Otake.

Fossil occurrence in foreign countries.—Coralline Crag, Wal-

tonian, Newbournian, Butleyan and Icenian of England.

41. Rela reetieostttlata, Yokoyama.

PL I. Pig. 38.

Shell fusiform. Whorls convex, longitudinally ribbed and
spirally striate. Ribs about seventeen on the penultimate whorl,
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flatly rounded, wider than interspace-, somewhat oblique, nearly

straight, curving slightly toward the front at the upper end. Spiral

striae about twelve on the penultimate whorl, alternately large and

small. Body-whorl higher than spire with ribs gradually weaken-

ing on its base, while spiral striae are numerous and conspicuous

down to the caudal end. Aperture rhomboidal, pointed behind.

Inner lip with a thin callus. Outer lip thin. Sinus shallow,

rounded, close to suture. Canal short, wide, a little bent.

In the single specimen obtained, the apex and the lips are

broken. The diameter is about 6 millim. The height, if the shell

is perfect, would be about 16 millim.

This shell is closely related to Bela pyramidal'is Stroem (Mart,

u. Chernn.. Syst. Conch. Cab.. IV. part 3, p. 159, pi. 32, fig. 14)

o| Polar Sea- in which, however, the ribs ore sigmoidal.

Fossil occurrence.— Shito.

Family Cancellariidae.

<T.-mis CAXfELLARIA, Lamarck.

42. Cancel/aria spengleriana, Deshayes.

ellaria spengleriana. Sowerby, Thes. Conch., vol. II, p. 439, pi. 93, fig. 29. Dun-

ker, Ind. Moll., p. 103. Pilsbry, Catalogue, p. 21. Watson, Challenger Gastropoda,

p. 273. Tokunaga, Foss Env. Tokyo, p. 11, pi. I, fig. 15. Yokoyama, Foss.

Miura Penin.. p. 44, pi. II, figs. 2, 3.

Although not always in great numbers, this shell is found at

several localities.

Fossil occurrence.—Otake. Tega. Kioroshi, Kamenari. Narita,

Shito. Shinagawa and Oji in Musashi. Lower Musashino of

Yokosuka.

Living.—Central and Western Japan. Philippines. Aus-

tralia.

13. CaneeUaria nodulifera, Sowerby.

pi. n. Fig. i.

CaneeUaria nodidifera. Sowerby, Thes. Conch., II, p. 440, pi. 94, fig. 57. Lischke,

Jap. Meeresconch., II, p. 55. Dunker, Ind. Moll. p. 103, pi. YI, figs. 24, 25. Pilsbry,

Cat., p. 22. Tokunaga, Foss. Env. Tokyo, p. 12, pi. I, fig. 16.
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This species is distinguished from the foregoing by its shorter

and more ventricose form and also by broadly channelled sutures.

The three folds of the colum ella-lip mentioned by Sowerby are

more or less indistinct in our fossils, the two lower ones being

somewhat distant from the uppermost. The shoulder-tubercles

are. more or less spiny in the fossil specimens as may be seen in

our figure and also in that of Tokunaga.

Fossil occurrence.—Otake. Kamenari. Tega, Shito. Oji in

Musashi. Rare at all the above places.

Living.—Central and Western Japan.

44. Cane ell'aria euperetta, Lamarck, rar. reeviana, Crosse.

PI. II. Pig. 2.

Cancellaria asperella rar. reeviana. Pilsbry, Cat., p. 22.

Cancellaria reeviana. Danker, Index Moll
, p. 104. Lisclike, Jap. Meerescoiicb., II, p.

56. Mart. u. Chemn., Syst. Conch. Cab., IV, part 3, p. 12, pi. II, figs. 7-9. Crosse,

Jour, ite Concb., IX, p. 237.

Cancellaria elegans. Sowerby, Tbes. Concb., II, p. 446, pi. 93, fig. 36, pi. 96, fig. 104.

Reeve, Concb. Icon., X, pi. Ill, fig. 12. (Not C. elegans Desb.).

This is a very variable species. In some specimens the shell is

thick, while in others it is rather thin. The whorls are somewhat

angulate a little above the middle and not convex throughout as

shown in the figures given in the ' * Systematischen Conchylien-

Cabinet." But the general appearance is alike. The ribs number

sixteen or seventeen on the penultimate whorl. The spiral threads

number about four above the angle and five below it. The inter-

section-points of ribs and threads are more or less tuberculous.

Columella folds three, strong and oblique. On some specimens

there is a thin callus. The outer lip is either dentate or smooth

within.

The specimens are all young, the largest measuring 19 millim.

in height and 10 millim. in diameter. Rare.

Fossil occurrence.—Otake. Tega and Shito.

Living.—'Central and Western Japan. Philippines.
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Family OLividae.

Genus OtlVEIXA, Swainson.

45. OliveUa fortunei, (A. Adams).

PI. II. Fig. 3.

OliveUafortunei. Pilsbry, Cat., p. 23, pi. II, fig. 11. Tryon, Man. Conch., V. p. 69, pi.

XVI, figs. 12-15.

Oliva fortunei. Marrat in Sowerby's Thes. Conch., IV, p. 36, pi. XXIII (Oliva), figs.

422, 423.

OliveUa consobrina. Tokunaga, Foss. Env. Tokyo, p. 10, pi. I. fig. 13. Brauns, Geol.

Env. Tokio, p. 29. (Not O. consobrina Lke.).

This species has been taken by Tokunaga and Brauns for

OliveUa consobrina Lischke whicb is identical with 0. fulgurata

Adams and Reeve, and possibly also with O. fabtda Marrat. Com-
pared with 0. consobrma, 0. fortunei grows larger and is broader in

form. A fine figure of a recent shell is given by Pilsbry in his

Catalogue above referred to. Of the three oblique columella-folds

present, the uppermost is usually indistinct, while the middle is

broad and mostly obliquely striated.

Very frequent. The largest specimen measures 19 millim. in

height and 8 millim. in diameter, while the smaller ones are

generally a little more slender.

Fossil occurrence.—Otake, Shisui, Tega, Kamenari, Kioroshi,

Shito. Oji in Musashi.

Living.—Central Japan. China.

4G. OliveUa spretoides, Yokoyama.

Pi. II. Fig. 4.

Shell small, longly oval, shining. Whorls about four and a

half, the first one and a half embryonal and rounded, the succeed-

ing sloping, only a little convex, smooth. Body-whorl very

large, broadly rounded, somewhat tapering below toward the

caudal end, the greatest diameter being nearly in the middle of

the shell. Sutures channelled, the channel-end being distinctly

impressed on the body-whorl as a broad, shallow, transverse
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depression above the posterior end of the aperture which is

elongated and angular behind. Columella-lip covered with a thin

translucent glaze whose lower end is furnished with an oblique

bifid fold. Outer lip thin, the margin being nearly straight.

Height 5.5 millim. Diameter 2.5 millim.

This shell which is rather frequent is very much like the one

taken by Smith (Proc. Zool. Soc. Lond., 1879. p. 216, pi. XX, fig.

55) for Olivella spreta Gould (never figured); but our fossil has the

body-whorl mure curved and a little more tapering downward.

Fossil occurrence.—Shit< >.

Genus AXCIIXA, Lamarck.

47. Am iff« Itinotnoioentiis, Yokoyama.

PI. II. Fig. 5.

Shell solid, subfusiform. Spire obtuse, entirely covered with

spirally indistinctly striated callus which on the lateral side (right

from the aperture) of the shell overlaps each other with the left end

above. The sutural portion of the body-whorl is also concealed by

the callus, while its exposed portion is covered with coarse lines of

growth as well as with fine, rather indistinct, spiral ones. Spiral

sulcus broad. Basal area with a spiral ridge in the middle, dividing

it into two nearly equal parts. Aperture fusiform, pointed behind,

truncate in front. Inner lip covered with a portion of the callus

extending from above and with the caudal end obliquely grooved;

grooves four or live in number. Outer lip thin, its upper portion

being also covered with the callus. Height 33 millim. Diameter

9 millim. Length of aperture about 20 millim.

This fossil is not unlike Ancilla montrouzieri Souv. (Syst-

Conch. Cab., V, AnciUaria, p. 17, pi. V, figs. 5, 6) from the South

Sea. But in the former the callus on the apertural side of the shell

extends more downward, and the acute embryonal end found in

the latter is absent.

Fossil occurrence.—Shito (frequent).
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Family Marginellidae.

Genus 9IAKG1NFXLA, Lamarck.

48. Marginella eotatnago, Yokoyama.

PI. n. Fig. 6.

Shell minute, rather solid, ovoid, the greatest diameter being

a little above the middle of the shell, smooth. Spire concealed.

Apex rather rounded. Aperture as long as the shell, narrow.

Inner lip with four plaits of which the lowest is the strongest and

most oblique ;
the next upper one is also prominent but more

horizontal, while the two uppermost which are nearly horizon-

tal are thin and often indistinct. Outer lip thickened, receding

both above and below, smooth within. Rare. The largest example

measures 2 millim. in height and 1.5 millim. in diameter.

This shell looks like Marginella minuta Pfr. (Tryon,

Man. Conch., V, pi. XII, figs. 60-63) of the Atlantic which,

however, has the outer lip denticulate within.

Fossil occurrence.—Shito.

Living.—Central Japan.

49. Marginella perorulum, Yokoyama.

PI. II. Fig. 7.

Shell small, ovoid, rather thin. Spire hidden. Apex very

obtusely pointed. Body-whorl smooth, broadest a little above the

middle. Aperture as long as the shell, somewhat dilated in front.

Inner lip with four plaits of which the lowest is the strongest,

while the other three are nearly equal in size and all quite distinct.

Outer lip not thickened, sharp, smooth within. Height 2 millim.

Diameter 1.2 millim.

This shell closely resembles Marginella ovulum Sow. (Thes.

Conch., I, pi. 78, fig. 188) from Australia which, however, tapers

more sharply downward.

Fossil occurrence.—At Shito, but rather rare.
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Family Volutidae.

Genus VOtUTA, Lhme.

SO. Votuta nietfaspim, Sowerby.

Voluta megaspira. Sowerby, Thes. Conch., I, p. 208, pi. 48, figs. 31, 32. Dunker, Index

Moll., p. 49. Lischke, Jap. Meeresconcb., II, p 167, III, p. 43. Pilsbry, Cat., p. 24.

Yokoyama. Foss. Miura Penin., p. 46, pi. II, fig. 18.

Several large specimens, though all more or less broken.

Fossil occurrence.—Shito. Lower Musashino of Miyata,

Kamakura, Kanazawa, Koshiba and Naganuma.

Living.—Northern, Central and Western Japan.

Family Mitridae.

Genus MITRA, Lamarck.

51. Mitra hondana, Yokohama.

PI. II. Fig. 8.

Shell small, thick, fusiform. Whorls six, the first two

smooth and rounded, the remaining convex, with a slightly

excavated area at some distance from the upper suture, longitu-

dinally weakly plicate. Plica? very obtuse; vertical, separated by

interspaces of a narrower breadth, about twenty on the penultimate

whorl and indistinct or obsolete on the ultimate one which is very

large and twice as high as the spire. Sutures margined below by a

weak spiral cord which is, however, often indistinct. Aperture

longly fusiform. Columella-plaits four, somewhat oblique, the two

upper ones nearly equal in size, the third more oblique and smaller,

the fourth the smallest and most oblique. Outer lip thin, simple,

smooth within. Canal short, straight. Height 10 millim.

Diameter 4.2 millim.

This species resembles Mitra albina Adams (Tryon, Man.

Conch., IV, p. 129, pi. 37, rig. 97) from Luzon which, however, is

larger, with the aperture more parallel-sided. Also Mitra lachryma

Reeve (Man. Conch., loc. cit, pi. 37, ffg. 93) seems to be an allied

form.
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Fossil occurrence.—Shito (rare).

52. Mitra pirula, Yokoyama.

pi. n. Pig. 9.

Shell small, thick, shortly fusiform. Whorls about four and

•a half, the first one and a half smooth and rounded rendering the

apex blunt and mammillated, the remaining indistinctly shoulder-

ed with the surface above the shoulder slightly excavated, longitu-

dinally plicate. Plicae coarse, more or less unequal, indistinct or

obsolete on the body-whorl which is very large and about three

times as high as the spire. Periphery rounded. Base rather

abruptly tapering downward into a short straight canal. Aperture

subsemilunar. Columella-folds four, somewhat oblique, the upper

three nearly equal in size and more or less parallel, the lowest

smaller and more oblique. Outer lip thin and simple, broadly

arcuate. Height 4 millim. Diameter 25 millim.

A single specimen. It looks somewhat like the preceding

species, but is shorter and more inflated.

Fossil occurrence.—Shito.

Family Fasciolariidae.

Genus FUSUS, Lamarck.

53. JFusus perpleacuft, A. Adams.

Fums perplexm. A. Adams, Journ. Linn. Soc, 1864, VII, p. 106. Pilsbry, Catalogue,

p. 26. Tryon, Man. Conch., Ill, p. 54, pi. 33, figs. 102-107. Tokunaga, Foss. Env.

Tokyo, p. 6, pi. I, fig. 6. Yokoyama, Foss. Miura Penin., p. 50, pi. II, fig. 17.

Fusm inconstant. Liscbke, Jap. Meeresconch., I, p. 34, pi. II, figs. 1-6, II, p. 26, pi.

Ill, figs. 1-5. Brauns, Geol. Env. Tokio, p. 55.

Although not numerous, there are several fine specimens of

this shell so common among the living ones hitherto collected in

Central Japan.

Fossil occurrence. — Otake, Tega, Shisui, Shito. Lower

-Musashino of Naganuma.

Living.—Northern, Central and Western Japan.
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54. JttiHitx eoreanicus, Smith.

PI. II. Fig. 10.

Fusus coreamcus. Smith, Proc. Zool. Soc. London, 1879, p. 204, pi. XX, fig. 36.

Pilsbry, Catalogue p. 27.

Ptychatractus coreanicus. Tryon, Man. Conch., Ill, p. 72, pi. 40, fig. 186.

The three specimens which were collected all lack the apex.

The shell is fusiform with whorls convex in general, but flat or

slightly concave just below the sutures. The sculpture consists of

longitudinal ribs and spiral threads. Longitudinal ribs coarse,

rounded, slightly oblique, wider than interspaces, about twenty on

the penultimate whorls, generally indistinct on the body-whorl

and quite obsolete on its base; spiral threads many, close, unequal,

every third usually larger. Aperture oval. Canal short, bent

sideward as well as a little backward. Inner lip covered with a

smooth callus and devoid of plaits. Outer lip thin, crenulate at

margin, with distant transverse striae within corresponding in

position to larger threads without.

Smith seems to have had a young shell. He gives the height

as 22 millim, and the diameter as 8 millim. Among our specimens

there is one with the height about 30 millim. and the diameter 12

to 13 millim.

Tryon in his Manual of Conch ology brings this shell under the

genus Ptychatractus.. But as it has no columella-plaits, I deem it

more proper to let it remain under Fusus.

Fossil occurrence.—Otake, Shisui, Shito. Rather rare at all

places.

Living.—Western Japan.

55. Fusus niponieus, Smith.

pi. n. Fig. ii.

Fusus mponicus. Smith, Proc. Zool. Soc. London, 1879, p. 203, pi. XX, fig. 12,

Sowerby, Tlies. Conch., IV, Fusus, p. 79, pL 411 (7), fig. 70. Pilsbry, Catalogue,

p. 26. Tryon, Man. Conch., Ill, p. 65, pi. 39, fig. 169. Yokoyama, Foss. Miura

Penin., p. 49, pi. II, fig. 7.

Fusus 8uboblitiu. Pilsbry, New Jap. Mar. Moll., Gastr., Proc. Acad. Nat. Sci., Philad.,

1904, p. 18, pi. I, fig. 5.
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This species already described from the Lower Musashino is

represented by better preserved specimens some of which are larger

than that figured by Smith.

The fossil is up to 33 millim. in height and 11 millim. in

diameter, moderate in thickness, and quite fusiform. The whorls

number about seven and a half, of which the first one and a half are

embryonal, smooth and mammillary, the remaining sloping above

and convex below, somewhat contracted at the lower suture, longi-

tudinally plicate and spirally striate. The plicae are obtuse, broad,

wider than intervals and rather indistinct on the last part of the

body-whorl. The number is variable, but in a specimen of 30

millim. in height it is between twelve and fifteen. The spiral striae

are equal, there being generally three coarse ones on the convex
part of the whorl which on crossing the plicae elevate themselves

into transversely elongated tubercles, a character most distinct in

adult specimens. The finer striae which cover the sloping shelf

and the interspaces between the coarser ones are often unequal,

especially on the body-whorl which is provided with more than ten

tuberculated striae, the tubercles becoming indistinct and finally

obsolete toward the caudal end of the base. The aperture is ovate

with the inner lip covered with a thin glaze. Outer lip thin,

crenate at margin. Canal long, somewhat oblique.

Fusus suboblitus Pilsbry is undoubtedly a species founded on a

specimen of Fusus niponicus more grown (the height is given as

36.5 millim.) than the present fossil.

Not rare.

Fossil occurrence.—Shito. Lower Musashino of Miyata and

Koshiba.

Living.—Central Japan (Smith gives the locality as south of

Honshu at 52 fathoms).

Family Buccinidae.

Genus CHRYSODOMUS, Swainson.

56. C'hrysodomus arthriticies, (Valenciennes) Bernardi.

PI. n. Fig. 12,

Chrysodomits arthriticus. Pilsbry, Catalogue, p. 28.

Nejttunea arthritica. Dunker, Index Moll., p. 14. Lischke, Jap. Meeresconch., I, p. 37.

Brauns, Geol. Env. Tokio, p. 28, pi. II, fig. 1.
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Fiuvu arthritt'cus. Valenciennes, Comptes Rendues, tome 46, p. 761. Bernardi, Jour.

Conch., 1857, p. 386
;
pi. XII, tig. 3.

Tritonium arthriticurn. Schrenck, Moll. Amurl, u. d. nordjap. Meeres, p. 421.

Septunea despecta. Tokunaga, Foss. Env. Tokyo, p. 7.

This is a very variable shell. But the greater part of the

fossils belongs to a form with keeled and nodulous shoulders,

although occasionally those with rounded ones are met with. The

longitudinal ribs may be distinct or not.

If this is really identical withChrysodomus (Neptunea) desp>ectus

Linne as mentioned in Tryons Manual of Conchology (vol. Ill, p.

116), then its distribution becomes circumpolar.

Fossil occurrence.—6take, Tega, Kioroshi, Shisui, Kamenari,

Shito. Oji and Shinagawa in Musashi. More or less frequent in

all the localities.

Living. — Northern Japan (from Rikuzen northward).

Northern Sakhalin. Strait of Mamiya (Tartaiw).

57. €!hryso(lotnu8 schrencki, Yokoyauia.

PI. II. Fig. 13.

Chrysodomus schrencki. Yokoyama, Foss. Miura Penin
, p. 51, pi. Ill, tig. 1.

A few bad fragments.

This species is very closely akin to 0. pericochlion Schrenck of

Northern Japan and probably a mere variation of the latter.

Fossil occurrence.—Shito.

Living.—Northern Japan (according to Prof. Yabe).

Genus SIPHO, Klein.

58. Sittho obesiformis, Yokoyama.

Si_pho obesiformis. Yokoyama, Foss. Miura Penin., p. 52, pi. II, tig. 13.

This species which 1 founded on a few specimens from the

Lower Musashino is rather frequent in the Upper. All

the examples which I have show the longitudinal plicae only
on the uppermost whorls, so that its resemblance to Sipho obesus

Sow. already alluded to in my work above mentioned becomes
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stronger. Bat the Japanese species does not grow to such a great

size as the European (Tryon figures a specimen 60 millim. in

height, while the Japanese hardly attains 15 millim. in height)

and its canal is shorter.

Fossil occurrence.—Shito, Shinagawa. Lower Musashino of

Naganuma.

59. Sipho (JParasiiilio) nimtonieits, Yokoyama.

PL H. Fig. 14.

An imperfect specimen probably belonging to a young shell.

But it exactly coincides in form with the figure of Sipho kroeyeri

Moller described as Parasipho kroeyeri by Harmer in his Pliocene

Mollusca of Great Britain (part 1, p. 148, pi. XV, figs. 4, 5.

Palaeontogr. Soc, vol. LYII, 1913), the only difference being

the presence of two spiral threads dividing the surface of the whorls

into three nearly equal parts. These threads are distinctly visible

on the interspaces of the longitudinal plicae, while on the plicae

themselves they are obsolete. The body-whorl is without any

plicae. Tlie fine spiral threads are also present, though only seen

with a lens.

This shell may possibly be a mere variety of the well known

Arctic species above mentioned. But until more specimens are

obtained, it seems to be prudent to treat it as a separate species.

Fossil occurrence.—Otake.

Genus SIPHONA1IA, (Swainson).

60. Siphonalia sttadieea, (Eeeve).

Siphanalia spadieea. A. Adams, Ami. Mag. Xat. Hist,, 1863, XI, p. 203. Smith, Proc.

Zool. Soc. London, 1879, p. 205, pi. 20, fig. 38. Dunkev, Ind. Moll., p. 16. Yoko-

yama, Foss. Mima Penin., p. 53, pi. Ill, figs. 8-11.

Buccinum spadieeum. Eeeve, Conch. Icon., Buccinum Index.

Buccinum fusuides. Pieeve, Conch. Icon., spec. 64 (not spec. 9).

Neptunea {Siphanalia) spadieea. Mart. n. Chem., Syst. Conch. Cab., Ill, pt. 3, p. 130.

pl. 42, fig. 8.

A fine perfect specimen 40 millim. in height, but with the

canal a. little more bent than usual, and several fragments.
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Fossil occurrence.—Shito.

Living.—Northern and Central Japan.

61. Siphonaiia trochulus, (Reeve)

PL II. Pig. 15-18.

Siphonaiia trochulus. Dunker, Index Moll., p. 16. Pilsbry, Catalogue, p. 30. Tryon,

Man. Conch., Ill, p. 136, pi. 55, fig. 373. Yokoyauia, Foss. Miura Penin., p. 54,

pi. Ill, fig. 14.

Buceinum trochulus. Reeve, Concb. Icon., spec. 7.

Xeptunea (Sipho)ialia) trochulus. Eobelt in Mart. u. Chem. Syst. Concb. Cab., III. pt.

3, p. 128, pi. 42, figs. 2, 3.

The great variability of this shell is well shown by numerous

examples, both young and adult, brought from several localities.

A greater part of the examples shows either no longitudinal

plicae or very weak ones only on the body-whorl. But occasion-

ally specimens are met with which possess such, though weak, also

on the penultimate whorl. The canal is generally more or less bent.

The inside of the outer lip is usually smooth, but now and then

transversely ridged, in which case the lip is thicker.

Siphonaiia stearnsii, a species founded by Pilsbry (Catalogue,

p. 29. pi. II, figs. 1, 2) on a shell closely resembling the present

one in shape, but having the upper whorls longitudinally plicate

may possibly be one of the many forms of S. trochulus.

Fossil occurrence. — Otake (frequent), Kamenari, Shisui

(frequent), Tega, Shito (very frequent). Oji and Shinagawa in

Musashi. Lower Musashino of Naganuma.

Living. — Central Japan.

62. Siphonaiia hellettii, (Forbes).

PI. V. Pig. 1.

Siphonaiia hellettii. Pilsbry, Cat., pp. 30 and 168. Tryon, Man. Concb., Ill, p. 134, pi.

54, fi. 352. Liscbke, Jap. Meeres concbl, I, p. 38, pi. Ill, figs. 3, 4. Carpenter,

Report II, p. 663.

Fusus kellettii. Forbes, Proc. Zool. Soc. Lond., 1850, p. 274. pi. IX, figs. 9, 10.

A large specimen 140 millim. in height, though not quite

well preserved. The species 19 readily recognized by the fusiform
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shape, the lung bent canal, and the angulate whorls with coarse

nodules at the angle and many unequal spiral threads. In
the present specimen the nodules are in many places double, that

is to say. a second somewhat smaller nodule is found below the

principal one. Lischke figures a specimen measuring about 120

millim. in height, while Carpenter mentions one which is 160

millim. high.

Fossil occurrence.—Shito.

Living.—Central. Western and Southern Japan. California.

Lower California.

< renus VOLITHARPA, Fischer.

«:$. Volufltarpa perryi, (Jay).

pi. n. Fi^. 19.

Volutharpa perryi. Danker, Index Moll., p. 33. Pilsbry, Catalongue, p. 32. Tokunaga,

Foss. Env. Tokyo, p. 8, pi. I, flg. 11. Yokoyama, Foss. Miura Peuin., p. 55, pi.

Ill, fig. 12.

Bullia perryi. Jay, Report on Shells coll. by Jap. Exped. under Cornm. Perry, 1856,

p. 295, pi. Y, figs. 13-15.

Tritonium {Volntharpa) perryi. Schrenck, Moll. Amurl. u. d. nordjap. Meeres, p. 347.

Numerous examples, though mostly broken. The whorls

which are generally smooth are occasionally ornamented with

spiral striations. excepting the last one. Moreover, just beneath

the sutures the whorls do not immediately slope but somewhat

bulge, so that the sutures become mure or less channelled. The

figured specimen shows such a character.

Fossil occurrence.— Otake. Shisui, Shito. Also Oji. Lower

Musashino of Miyata.

Living.—Northern and Central Japan.

Genus EBIKXA, Lamarck.

04. Eburna Japoniea, Reeve.

PL II. Fig. 20.

Eburna japonica. Peeve, Conch. Icon.. Eburna spec. 3. Bowerby, Thes. Conch., Ill, p.

70, pi. 215, fig. 11. Schrenck. Moll. Amurl. u.d. nordjapan. Meeres, p. 440. Lischke,

Jap. Meeresconch., I, p. 67, pi. II, p. 58. Danker, Moll. Jap., p. 8. Index Moll., p.
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34. Pilsbry, Cat., p. 34. Tryon, Man. Conch., Ill, p. 211, pi. 82, fig. 463. Brauns,

Geol. Env. Tokio, p. 64. Tokunaga, Foss. Env. Tokyo, p. 9.

This shell so common among the living ones near Tokyo

is also not infrequently found as a fossil.

Fossil occurrence.—Otake, Shisui, Tega. Oji (frequent) and

Shinagawa according to Tokunaga.

Living.—Northern, Central, Western and Southern Japan.

Family Nassidae.

Genus NASSA, Lamarck.

65. Xassa {Hima)Japoiiica, A. Adams.

Nassa {Hima) japonica. Pilsbry, Catalogue, p. 86. Yokoyama, Foss. Miura Ponins., p.

56, ILL fig. 5.

Nassa japonica. A. Adams, Proc. Zool. Soc. Lond., 1851, p. 110] Lischke, Jap. Meeres-

concb., Ill, p. 37, pi. II, figs 20-23. Brauns, Geol. Env. Tokio, p. 29, Tokunaga,

Foss. Env. Tokyo, p. 9.

Nassa tenuis. Smith, Ann. Mag. Nat. Hist., 1875, p. 423, Proc. Zool. Soc. Lond.,

1879, p. 211.

This species which has been fully described in my work above

cited is very frequent at some localities. It is easily distinguished

from the following species by its finer sculpture, the number of the

longitudinal costae being more than twenty on the body-whorl.

Fossil occurence.—Otake (abundant), Shisui, Kamenari, Tega r

Shito. Oji, Tabata and Shinagawa (abundant) in Musashi.

Living.—Central and Western Japan.

66. Nassa {Hima) festiva, Powis.

Nassa (Hima)festiva. Pilsbry, Catalogue, p. 35. Yokoyama, Foss. Miura Penin., p. 57,

pi. IV, fig. 6.

Nassa festica. Powis, Proc, Zool. Soc. London, 1835, p. 95, Lischke, Jap. Meeres-

conch., II, p. 53. Dunker, Index Moll. p. 37. Tryon, Man. Conch., IV, p. 46, pi. 14,

figs. 239-242.

Nassa lirata. Dunker, Moll. Jap., p. 7, pi. I, fig. 22.

Several examples. The shell which in its sculpture resembles

Vassa fraterculus mentioned below is easily distinguished by its

larger and more inflated form with a shorter spire. The tubercula-
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ted longitudinal plicae number about eleven on the last whorl. The
largest specimen measures about 20 millim. in height and 10 mil-

lim. in diameter.

Fossil occurrence.—Otake, Tega, Shito. Oji, Shinagawa,

Tabata and Dokwanyama in Musashi. Lower Musashino of Miyata

and Naganuma.

Living.—Northern, Central and Western Japan.

67. Nassa (Hiina) fvatei'vulus, Dunker.

PI. II. Fig. 21.

Xassa (Hima) frateroulus. Pilsbry, Catalogue, p. 36.

Xassa fraterculus. Dunker, Moll. Jap., p. 7, pi. T, fig. 15. Index Moll. Mar. Jap., p. 37.

Lischke, Jap. Meeresconch., I, p. 60, II, p. 54, pi. IV, figs. 7, 8.

Tritonium (Xassa) fraterculum. Schrenck, Moll. Amurl. u. d. nordjap. Meeres, p. 435.

A single example. The shell is rather thick and consists of

about seven volutions and a half of which the first one and a half

are embryonal and smooth ; the remaining whorls are convex,

separated by deep sutures, longitudinally ribbed and spirally

corded. The ribs are strong, convex, narrower than interspaces,

eleven or twelve on the last whorl. There is also a varix at the

end of the penultimate whorl as well as on the outer lip which is

consequently thickened. The spiral cords are usually four in

number, broad and flat ; of these four cords, the lower three are

quite close together, being separated only by an impressed line be-

tween, while the uppermost is situated midway between the upper

suture and the second cord and is comparatively distant from both.

The impressed lines above mentioned cut the ribs on crossing them,

so that the latter appear tuberculous. Their number on the body-

whorl is about seven. Height 11 millim. Diameter 5 millim.

Fossil occurrence.—Otake.

Living.—Northern, Central and Western Japan.

Family Columbellidae.

Genus COtU.HBEIXA ,
Lamarck.

68. Columbella (Jitilia) huvehavtli, (Dunker).

Columbella (Atilia) burchardi. Yokoyarna, Foss. Miura Penin., p. 59, pi. Ill, fig. 17.

Columbella (MitreUa) burchardi. Tryou, Man. Conch., V. p. 129, pi. 49, fig. 17.
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Amycla barehardi. Danker, Ind. Moll., p. 55, pi. IV, figs.' 3, 4. Pilsbry, Catalogue,

p. 40.

Many specimen* which invariably belong to the form with a

shorter spire like those found in the Lower Musashino. The

longitudinal plicae found on the younger or upper whorls are more

conspicuous than those on the older. The outer lip is more or less

dentate within. The largest specimen obtained measures 17 mil-

lim. in height and 8 millim. in diameter.

Fossil occurrence.—Shito. Lower Musashino of Miyata and

Yokosuka.

6i>. C'oluinbelia (Aitilia) stnithi, Yokoyaina.

PI. II. Fig. 24.

Shell small, subfusiform. Whorls nine, the apical ones

smooth and rounded, the following somewhat convex with the

upper ones more or less longitudinally plicate and the lower ones

smooth. Plicae usually about fourteen, straight, obtuse, as broad

as interspaces, gradually becoming indistinct and obsolete on the

lower whorls, though sometimes more or less visible even on the

penultimate whorl. The whorls having no plicae are smooth
except near the upper suture where a spiral thread margins it.

This thread is also found at the periphery of the body-whorl which

is distinctly angulate. Base suddenly contracted, smooth except

near the caudal portion which is furnished with several oblique

sulci. Aperture subquadrangular, more or less resembling a

rhombic form. Columella lip bent in the middle, with the lower

half vertical. Outer lip thin, smooth within. Canal short, recurv-

ed. Height 11 millim. Diameter 4.5 millim. Height of body-

whorl 6.5 millim.

This shell is somewhat like Columbelki (Atilia) lischhei Smith
(Proc. Zool. Sue. Lond . 1879, p. 207, pi. XX. tig. 41.) which,

however, lias the outer lip varicose without and >ubtuberculate

within.

Fossil occurrence.

—

(Hake (numerous), Kamenari, Tega.

Living.—Central Japan.
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70. Columbella (Atilia) turrieulfittt, Yokoyama.

PI. II. Fig. 22.

Shell turrete. Whorls about ten, the two apical ones smooth
and rounded, the following flatly convex with the two uppermost
longitudinally weakly plicate and the rest apparently smooth,

though by a good reflection of light fine spiral striae are visible.

Sutures with a raised margin below, so that they look somewhat
channelled. Body-whorl a little shorter than spire. Periphery

subangulate. Base suddenly narrowed into a rostrum which is

obliquely grooved. Aperture rhombic. Outer lip thin, smooth
within. Canal short, well defined, almost straight. A single exam-
ple which measures 14.5 millim. in height and 5 millim. in

diameter.

The species is much like the preceding, but somewhat larger,

though more slender, with the whorls a little more convex and

the periphery not so sharply angulate.

Fossil occurrence.—Otake.

71. Colutnbella (A.filia) prmeursor, Yokoyama.

PI. II. Fig. 24.

A few specimens.

The shell is subfusiform with about eight whorls, of which the

apical ones are smooth, the one or two following longitudinally

weakly costate and the remaining smooth, only a little convex and

separated by deep subchannelled sutures. The body-whorl is

somewhat higher than the spire and abruptly narrowed below into

the base whose caudal portion is furnished with more than ten

oblique grooves. Periphery rounded. Aperture four-sided with

the posterior angle acute. Columella-lip bent in the middle, the

upper half obliquely sloping and the lower half vertical. Outer lip

varicose without, smooth within. Canal short, well defined,

curved a little sideward as well as backward. Height 12 millim.

Diameter 5 millim.

This species is closely akin to Columbella (Atilia) niveomarginata
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Smith (Proc. Zool. Soc. Lond., 1870, p. 208, pi. XX, fig. 42)

which, however, has the outer lip tuberculated within and the

canal broader.

Fossil occurrence.—Shito, Tega. Otake. Also Tabata and

Shinagawa in Musashi.

Living.—Western Japan.

72. Cotumbetta (Atilia) tnasaheidoi, Yokoyama.

PI. II. Fig. 23.

Shell small, shortly fusiform. Whorls about eight with apex

pointed, only slightly convex, smooth excepting the uppermost

ones which are more or less longitudinally plicate. Sutures deep

with the raised margin. Body-whorl about twice as high as spire,

suddenly narrowed below into the base. Periphery rounded.

Caudal portion of the base with several oblique furrows. Aperture

rhomboidal with columella-lip bent in the middle. Outer lip thin,

smooth within, or as is rarely the case, somewhat thickened and

subtuberculate within. Canal short, a little bent. Height 10

millim. Diamer 4. 5 millim. Several specimens.

The longitudinal plicae of the upper whorls are more or less

distinct, if the specimens are not too much worn. In one young

example, they are distinct even on the penultimate whorl.

Columbulla (Mitrella) aurantiaca Dall (Tiyon, Man. Conch., V,

pi. 50, fig. 39) of California is nearly like the present shell in form.

But it is devoid of the longitudinal plicae as well as of the caudal

furrows.

Fossil occurrence.—Otake, Tega, Shito. Oji and Dokwanya-
ma in Musashi.

Living.—Central Japan.

73. Colutnlulla (Mitrella) dunkeri, Tryon.

PI. II. Fig. 26.

Columbella (Mitrella) dunkeri. Tryon, Man. Concli., Y, p. 129, pi. 49, fig. 15. Yoko-

yama, Foss. Miura Penin., p. 59, pi. Ill, fig. 15.

.Amycla variam. Danger, Malak. Blatt., i860, p. 231, Moll. Jap., p. 6, pi. I, fig. 17.
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Ind. "Moll, p. 55. Smith, Proc. Zool. Soc. Land., 1879, p. 210, pi. XX, fig. 44.

Pilsbry, Catalogue, p. 40.

This well known shell is quite frequent, especially at Otake.

The two specimens collected at Shito, one of which is represented

in the above figure, is more slender than usual, with the end of the

aperture more contracted and narrower. The transverse ridges on

the inner side of the outer lip is also obsolete in one of them.

Fossil occurrence.—Otake, Shisui, Tega, Kamenari, Shito.

Also Tabata and Shinagawa in Musashi. Lower Musashino of

Miyata and Yokosuka.

Living,—Northern, Central and Western Japan.

Family Muricidae.

Genus TROPHON, Montfort.

74. Trophon paehyrhaphe, (Smith.)

PI. III. Fig. 1.

Trophon jmchyrhaphe. Pilsbry, Catalogue, p. 40. Dunker, Ind. Moll., p. 10.

€oralliophila paehyrhaphe. Tryon, Man. Conch., II, p. 209, pi. 70, figs. 441, 442.

Fusus paehyrhaphe. Smith, Proc. Zool. Soc. London, 1879, p. 205, pi. XX, figs. 37,

37a. Kobelt, Mart. u. Chem. Syst. Conche Cab., p. 202, figs. 10, 11.

A single example. The shell is fusiform with about eight

shouldered whorls which are flat and sloping above the shoulder

and vertical below it. The sculpture consists of longitudinal ribs

and spiral cords. The ribs on the penultimate whorl are nine in

number, coarse, and rounded, while they are more or less flattened

on the body-whorl. The spiral cords are close together and alter-

nately large and small. Incremental lines scaly on crossing the

cords. Aperture obovate. Outer lip crenate at margin and

furnished within with a few faint transverse striae which do not

attain the margin. Canal short, bent somewhat sideward as well

as backward. Height 19 millim. Diameter 9 millim.

Fossil occurrence.—Tega.

Living.—Western Japan.
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75. Trophon subelarafus, Yokoyama.

pi. in. Fig. 2.

Trophon subclawtv*. Yokoyama, Foss. Miura Penin., p. 60, pi. Ill, fig. 2, pi. VI, figs.

13, 14.

There are several examples of this species which is closely

related to. if not quite identical with, the North European Trophon

clavatus Sars. The long canal is bent as in those already described

in the work above cited.

Fossil occurrence.—Shito, Tega. Oji in Musashi. Lower

Musashino of Miyata.

Genus TYPHIS, Montfort.

76. Typhis ai'euatits, Hinds,

pi. in. Fig. 3.

Typhis arctiatus. Pilsbry, Catalogue, p. 41. Hinds, Voy. Sulpb., Moll., p. 10, pi. Ill,

figs. I, 2. Dnnker, had. Moll., p. 9. Sowerby, Tbes. Concb., Ill, p. 320, pi. 284,

figs. 3, 4, 5. Peeve, Concb. Icon., XIX, pi. Ill, fig. 10 abc. Tryon, Man. Concb.,

II, p. 136, pi. 30, figs. 293, 297.

Typhi* japonkus. A. Adams, Proc. Zool. Soc. London, 1862, p. 374.

This neat little shell is short-fusiform in shape. It has six

whorls of which the apical ones are smooth and mammillary, while

the succeeding ones are shouldered and furnished with varices

numbering ten on the body-whorl, every two of which approach

at the shoulders and form a tubular spine. Of these two varices,

the anterior one is more bent than the posterior. Canal long and

bent.

Several specimens, all with tubular spines broken. They are

Bmaller than those figured by Sowerby, the largest (only 77 millim.

in height) being not quite one-half as large.

Fossil occurrence.—Shito.

Living.—Western Japan. China. Cape of Good Hope.
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Genus OCIXEBKA, Leach.

77. Oeinebra faleata, (Sowerby).

PI. III. Fig. 4.

Oeinebra faleata. Pilsbry, Cat., p. 42. Tryon, Man. Conch., II, p. 127, pi. 38, fig. 457.

Muie.v falcatus. Sowerby, Thes. Conch., IV, p. 44, pi. 394, fig. 149. Dunker, Ind.

Moll., p. 6. Lischke, Jap. Meeresconch., II, p. 30. Tokunaga, Foss. Env. Tokyo,

p. 4, pi. I, fig. 1. Schrenck, Moll. Anmrl. u. d. nord-jap. Meeres, p. 410.

This characteristic shell already described by Tokunaga from

Shinagawa is more or less variable in shape. The number of varices

is usually five to seven, but rarely four. The spines born on the

shoulders of the varices are sometimes long and acute, sometimes

short and blunt.

Fossil occurrence.—Shito (frequent), Tega. Shinagawa in

Musashi.

Living.—Northern, Central and Western Japan.

78. Oeinebra spectata, Yokoyama.

Pi. III. Fig. 5.

Shell pyriform. Spire short. Body-whorl very large, occupy-

ing about four-fifths the total height of the shell. Whorls about

seven, shouldered. Shoulders angulate, the surface above the shoul-

ders being flat and nearly horizontal, below flat and vertical. The

sculpture consists of longitudinal varices and spiral threads. Varices

twelve on the penultimate whorl, thirteen on the preceding one

and only eight on the last, straight, rib-like, rounded, somewhat

narrower than interspaces, spiny at shoulders. Spiral threads very

flat, weak, distinct only below the shoulders where they number

three on the penultimate whorl and the preceding one with an in-

terstitial thread in the former. Of these three threads, the upper-

most is just on the shoulder and the lowest near the lower suture,

while the middle one is just midway between the two. The spines

of the body-whorl are first directed upward and then somewhat in-

ward, hollow and canal-like, the opening being at the anterior side.
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Tiie body-whorl tapers quickly d >wnward and is furnished on its

lateral surface with numerous, close, unequal spiral threads which

are scaly where crossed by incremental lines. Aperture oval,

thickened, uneven at margin and with some blunt tubercles at

some distance from it. Canal long, straight, clo-ed.

Several specimens. The largest measures 30 millim. in

height, and 16 millim. in diameter.

Fossil occurrence.—Otake. Shisui, Shito.

Living.—Central Japan.

Genus U.4PAXA, Schumacher.

79. Havana bezoar, JAnn'e* var. thomasiana, Crosse.

pi. ni. Fig. 6.

Rapana bezoar car. thomasiana. Pilsbry, Cat. Mai-. Moll, Jap., p. 44.

Rapana bezoar. Lis^hke, Jap. Mesressoucb., I, p. 51. Brauiis, Geol. Env. Tokio, p.51.

Tokuuaga, Foss. Env. Tokyo, p. 5.

Rapana thomasiana. Crosse, Jour, de Concb., vol. IX, pp. 178, 268, pi. IX, X.

Rapana bezoar car. japonica. Duuker, Ind. Moll., p. 42.

Pi/rtila bezoar var. japonica. Duuker, Moll. Jap
, p. 4.

This is a very frequent fossil in the neighbourhood of Tokyo.

But all the specimens hitherto found belong to a smoother form

without any strong spiral ribs, known under the name of var.

tJtonia.-i'iana.

Fossil occurrence.—Otake, Kioroshi, Shisui. Tega, Shito.

Oji. Tabata and Shinagawa in Musashi.

Living.—Northern. Central and Western Japan.

Genus PtRPlRA, Bruguiere.

so. Purpura heyseana, Duuker.

PI. III. Fig. 7.

Purpura heyseana. Duuker, Ind. Moll., p. 40, pi. XIII, figs. 10, 11. Pilsbrv, Catalogue,

p. 44.

Dunker founded his species on a single specimen of a young
shell. The adult shells have the spire a little more elevated than
in Dunker* s figure.
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As a fossil, a single mutilated example was found with the

greater part of the spire lacking. It is about 25 millim. in dia-

meter.

Fossil occurrence.—Shito.

Living.—Central Japan.

Family Triton idae.

Genus TRITOX, Moutfort.

81. Triton femtilirattts, Lischke.

PI. III. Fig. 8.

Triton teniiiliratus. Lischke, Jap. Meeresconch., Ill, p. 30, pi. II, figs. 18, 19. Trvon,

Mau. Conch., Ill, p. 22, pi. XII, fig. 105.

Tritonium teniiiliratum. Pilsbry, Cat., p. 47.

An adult and a young specimen.

The shell is fusiform with large body-whorl. The whorls are

generally more or less angulate a little above the middle. The
surface above the angle is flat and gently sloping, while below it i

more or less vertical and somewhat contracted toward the lower

suture. The varices number three on the last two whorls with the

fourth one at the boundary between the penultimate whorl and the

one preceding it. Between the varices there are many close longi-

tudinal threads, some of which are coarser than others and often

assume the appearance of small ribs. Spiral threads about eight

on the penultimate whorl, three above the angle, one upon it and

usually double (divided into two by an impressed line), and the

rest on the vertical wall and unequal in size. The body-whorl

possesses many spiral threads, of which the three above the angle

are equal-sized, while those below the same are alternately large

and small, although sometimes there are two smaller ones be-

tween the [larger. Periphery rounded, Aperture obovate. Outer

lip with a varix without and sulcate within. The canal in our

specimens is broken, but it is evidently long, narrow, and some-

what bent. Height about 36 millim. Diameter 13.5 millim.

Fossil occurrence.—Shito.

Living.—Central and Western Japan.

s
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Genus PRIEXE, H. et A. Adams.

82. Priene oregonensis, (Redfield).

Prime oregonensis. Pilsbry, Catal., p. 47. A. Adams in Proc. Zool. Soc. Loncl... 1864,

vol. VII, p. IOC.

Tiitm, oregonensis. Beclfiekl, Ami. Lye. Nat. Hist. New York, 1846, vol. IV, p. 165,

pi. XI, fig. 2 ab. Kiister hi Syst. Concb.Cab. Mart. u. Cbem., p. 247, pi. 66, fig. 2.

Tiitonivm oregonense. Martins,. Ma). Blatt., XIX, 1872, p. 30.

Tritonivm cancellatum. Scbrenck, Moll. Annul, p. 431.

Triton {Piiene) orerjonemis. Yokoyama, Foss. Miura Penin., p. 64. pi. III. figs. 19, 20.

Only some fragments.

Fossil occurrence.—Sbito. Lower Musashino of Kamakura,

Yokosuka and Koshiba.

Living.—Northern Japan. Alaska, Oregon, Chile, Strait of

Magellan.

Family Cassididae.

Genus CASSIS, Lamarck.

S3. Cassis strioafa, (Gmelin).

PL HI. Fig. 9.

Cassis strigata. Danker, Ind. Moll., p. 65. Pilsbry, Cat., p. 48. Tryon, Man. Concb.,

YII, p. 276, pi. 7, fig. 85. Peeve, ConcL. Icon., Y, fig. 26.

Cassis undata. Kiister in Mart. n. Cbem. Syst. Concb. Cab., Ill, part 1, p. £9, pi. 52,

figs. 1,2.

Bvccinum strigatum. Gmelin, Linne, Syst. Xat. ed. 13, p. 3477.

Cassis zebra. Lamarck, Anim. sans Yert.l X, p. 28.

( )f the four examples obtained, two are entirely devoid of

varices. The spiral grooves of the bcdy-whcrl in one of the speci-

mens are only distinct on the lower two-thirds of the surface. The
largest specimen measures Co millim. in height, while the figured

one is not quite 60 millim. high.

Fossil occurrence.—Otake, Tega.

Living.—Central and Western Japan.
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Family Doliidae.

Genus DOLIUMT, Lamarck.

84. Dolhun luteostotnum, Krister.

PI. III. Fig. 10.

Doliam lateostomum. Kiisfcer in Syst. Concb. Cab., vol. Ill, part 1, B, p. 66, pi. 58, fig.

2. Liscbke, Jap. Meeresconcb., I, p. 63, II, p. 57. Pilsbry, Catal., p. 49. Brauus

Geol. Euv. Tokio, p. 60. Tokuuaga, Foss. Eav. Tokyo, p. 17, pi. I. fig. 33. Yoko-

'

yama, Foss. Miura Penin., p. 66, pi. IV, fig. 2.

Doliam jiponicum. Danker, Nov. Concb., p. 104, pi. 35, fig. 36.

Dolinm variegatum. Scbreuck, Moll. Amurl., p. 403.

Very frequent at some of the localities.

Fossil occurrence.— Ofcake, Kioroshi, Shisui, Tega and Shito.

Sliiuagawa in Musashi. L )\ver Musashino of Miyata, Yokosuka

and Naganuma.

Living.—Northern, Central and Western Japan. Indian

Ocean (Kuster).

Family Cypraeidae.

Genus ERATO, Eisso.

85. FJrato eaUosa, A. Adams et Reeve.

Pi. III. Fig. n.

Erato callosa. Adams and Reeve, Zool. Voy. Sainaraug, p. 25, pi. 10, fig. 32. Sowerby,

Tbes. Concb., Ill, p. 82, pi. 219, figs. 35-37. Liscbke, Jap. Meeresconcb., II, p. 68.

Danker, Moll. Jap., p. 9. Ind. Moll., p. 56. Tryon, Man. Concb., V, p. 9, pi. 4, figs.

38, 39. Pilsbry, Cat., p. 52. Tokuuaga, Foss. Euv. Tokyo, p. 10, pi. I, fig. 12.

This shell is characterized by A. Adams and Reeve as follows:

"Shell pyriform, strong, thickly enamelled, callous; spire subobtuse

columella excavated, outer lip distinctly denticulate
'

A few specimens of an Erato obtained agree very well with

the above description and are, therefore, to be assigned to the same

species.

In Sowerby' s Thesaurus Conchyliorum there is a species
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called Erato lachryma Gray (vol. Ill, pi. 21'.), figs. 4, 5, 6) described

also from Japan. It is said to have " the crenulations of the outer

lip not very perceptible," but in shape it is hardly distinguishable

from Erato calbsa. Moreover, the specimens of the latter have

occasionally the denticnlations indistinct. Therefore it is possible

that the two forms belong to the same species.

Tokunaga's figure of Erato callosa must be said to be not quite

correct.

Fossil occurrence.—Otake (rare). Shito (not rare). Shinagawa.

Living.—Central and Western Japan. China.

Family Strombidae.

Genus STKOMBIS, Linne.

S6. Stt'otnhits japonic its, Reeve.

PI. III. Fig. 12.

Strombus japonicus. Eeeve, Conch. Icon., fig. 42. Lischke, Jap. Meeresconch., I, p. 30,

pi. V, fig. 7. Tryou, Man. Conch., YII, p. 115, pi. 5, fig. 48. Pilsbry, Cat., p. 55.

Strombus vittatus Linne, iar. Danker, Index Moll., p. 95.

Two specimens, one of which is young. The adult specimen

agrees quite well with the figure of Lischke, except in the upward

prolongation of the expanded outer lip which in the present speci-

men does not go up higher than the shoulder of the body-whorl,

while in Lischke' s figure it goes much higher, reaching the third

whorl from the last.

The younger specimen which is about 20millim. high has the

outer lip thin and not expanded, the shell thereby assuming the

appearance of a Hemifusus. Such is also the case with young

specimens of the living shell.

Fossil occurrence.—Otake.

Living.—Central and Western Japan. Bonins or Ogasawara-

jima.
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Family Cerithiidae.

Genus CERITHIUM, Adanson.

87. Cerithiutn, (fJlava) kochi, Philippi.

PI. III. Fig. 13.

Cerithium kochi. Philippi, Abbild. u. Beschr., Ill, Ceritbium, p. 2 (14), p]. I, fig. 3.

Lischke, Jap. Meeresconcb., I, p. 76, III, p. 49. Tokunaga, Foss. Env. Tokio, p.

24, pi. I, fig. 49.

Cerithium (Vei-tagus) kochi. Tryon, Man. Concb., IX, pi. 28, figs. 48, 49.

Vertagus kochii. Dunker, Ind. Moll., p. 108.

Clava kochi. Pilsbry, Cat., p. 56.

Two specimens of a narrowly turrete shell. The whorls are

flat and ornamented with seven close, flat, spiral ribs which are

alternately large and small. The uppermost rib which is a small-

er one is often rather indistinct, being close to the suture. The

larger ribs are all tuberculate, while the smaller are either smooth

or only indistinctly tuberculate. Columella-fold single, weak, and

oblique, but towards the interior high and strong. Height 35

millim. Diameter 10 millim.

Fossil occurrence.—Otake. Shinagawa in Musasbi.

Living.—Central and Western Japan. East Coast of Africa.

Genus POTAM1DES, Brongniart.

88. Polatnitles (Tymimnotoiios) flu t'iatills,

(Postiez et Michand).

Potamid.es (Tympanotonos) fluviatilis. Pilsbry, Cat., p. 57. Tokunaga, Foss. Env. Tokyo,

p. 25, pi. I, fig. 52. Yokoyama, Foss. Mima Penin., p. 68, pi. IV, fig. 14.

Potamides fluviatilis. Liscbke, Jap. Meeresconcb., I, p. 76, IT, p. 69.

Tympanotomy fluviatilis. Dunker, Ind. Moll., p. 110.

Cerithium fluviatile. Postiez et Midland, Cat, Moll. Douai, p. 3(;3, pi. 31, figs. 19, 20.

Sowerby, Tbes. Concb., IT, p. 891, pi. 186, figs. 295, 298.

Potamides cf. incisii.s. Tokunaga, Foss. Env. Tokyo, p. 26, pi. I, fig. 53.

This shell is characterized by flat whorls on which there are

three flat distant ribs. These ribs are furnished with tubercles

which form longitudinal rows linked together by a thread.
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Fossil occurrence.—Otake (rather frequent). Tabata. Lower

Musashino of Yokosuka.

Living.—Central and Western Japan. Philippines. Indian

Ocean.

«M>. Potamides (Batillaria) zonalis, Bruguiere.

Potamides (Butillaria) zonalis. Pilsbry, Catalogue, p. 67.

Potamides (Lampania) zonalis. Tryou, Man. Conch. IX. p. 167, pi. 34, tigs. 3, 4, pi. 35.

fig. 14. Tokunaga, Foss. Env. Tokyo, p. 25.

Lampania zonalis. Liscke, Jap. Meerescouch., I, p. 73. pi. VI, figs. 15, 16, II, p. 69.

Duuker, Inch Moll., p. 109.

Like the living shell described by Lischke, the fossil one too

has longitudinally plicate and spirally striate whorls. The longi-

tudinal plicae which number eleven on the penultimate whorl are

somewhat oblique and are usually severed into two, sometimes into

three, tubercles by spiral grooves. The peristome is continuous

except at the anterior end where it is cut by a deep canal. The

outer lip is markedly produced near this canal.

Several examples, 'though more or less broken.

Fossil occurrence.—Otake, Kamenari. Oji and Tabata.

Living.—Northern, Central and Western Japan. Hongkong.

Australia.

90. Potainitles (BatMaria) multifortnitt, (Lischke.)

Potamides (BatMaria) multiformis. Pilsbry, Catalogue, p. 57. Yokoyama, Foss. Miura

Penin., p. 69, pi. IV, fig. 9.

Lampania multiformis. Lischke, Jap. Meeresconch., I, p. 74, pi. VII, figs. 1-10, II, p.

69. Duuker Intl. Moll
, p. 109. Tryou, Man. Couch., IX, p. 167, pi. 35, fig. 13, pi.

34, fig. 6, 8.

Lampania zonalis. Brauns, Geol, Euv. Tokio, p. 52, pi. II, fig. 12. (uou L. zonalis

Brng.).

The typical form of this shell is characterized by its short

shape, a specimen from Kamenari being such a one. Among those

from Semata, however, there are also more slender forms which

may be considered as a variety.

What Brauns described as Lampania zo?ialis from Surugadai,

Tokyo is evidently this variety, his figure clearly showing it.
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Fossil occurrence.—Kamenari, Shito (not rare). Surugadai

(Tokyo) and Dokwanyama in Musashi. Lower Musashino of Yo-
kosuka/

Living.—Northern, Central and Western Japan.

Family Cerilhiopsidae.

Genus CERITHIOPSIS, Forbes et Hanley.

91. Cerithiopsis noflosocosttitus, Yokoyama.

PL III. Fig. 14.

Shell small, turrete. Whorls about thirteen, the first three

embryonal, smooth and rounded, the succeeding flat, shouldered,

with a narrow sloping shelf above the shoulder and somewhat
contracted near the lower suture where there is a suprasutural

spiral thread. The sculpture consists of longitudinal riblets,

sixteen or seventeen on the penultimate whorl, straight, ver-

tical, usually made up of two nodules placed one above the other

and linked together by a low ridge. Of these two nodules the

lower may become obsolete, in which case the whorls appear to be

furnished with a single spiral row of nodules at the shoulder. In-

terspaces equal to, or slightly broader than riblets, and furnished

with a few faint spiral striae. Periphery angulate, with the

suprasutural thread elevated and sharp. Below the peripheral

thread there is a second angle marked by a thread and quite obtuse.

Base flat, smooth or with faint spiral lines. Aperture squarish.

Canal short, narrow, a little bent. Height 6.5 millim. Diameter

'2 millim.

Of the three specimens obtained, one has a single spiral row

of nodules on lower whorls.

Fossil occurrence.—Shito.

fi2. Cet'ithiopsis (Seila) trisuleatus, Yokoyama.

PI. III. Fig. 15.

Shell small, subulate. Whorls about seventeen, the first two

smooth and rounded, the succeeding flat in the upper third and



yj Art. 1.— Bi. Yokoyama:

Bomewhat convex in the lower two-thirds, spirally grooved; grooves

three, dividing the surface of the whorls into four parts of which

the upper three are nearly equal in breadth, while the lowest is a

little narrower. Periphery subangulate. Base with two spiral

grooves near the periphery. Aperture rhomboidal. Outer lip thin

Canal short, narrow, bent sideward as well as backward. Height

11.5 millini. Diameter 2.5 millim.

In one of the specimens, which are not at all rare, the upper

portion of the spire is slightly curved, and in young ones the whorls

may be all nearly flat.

Fossil occurrence.—Shito.

Family Triforidae.

Genus TKIFORIS, Deshayes.

9$. Tt'ifovis ofsuensis, Yokoyama.

PL III. Fig. 16.

Tnforis otsuensis. Yokoyama, Foss. Miura Peniu., p. 69, p]. IV, fig. 11.

This species which I founded on a single specimen from the

Lower Musashino of Yokosuka is represented by four specimens,

in two of which the apex is not preserved. The whorls number

about twelve, the first three being embryonal. The middle spiral

rib of the body-whorl which is equal in size to the other two in the

specimens of Yokosuka is in the present ones always more or less

weak, as on the preceding whorls. The aperture is a rounded

square. Height about 5.5 millim. Diameter 1.5 millim.

Fossil occurrence.—Shito. Lower Musashino of Yokosuka.

Living.—Central Japan.

94. Triforis wnuttigyraia, Yokoyama.

PI. V. Fig. 5.

A single specimen of a small, subulate, subcylindric shell with

the apex a little broken, but still with eighteen whorls preserved.

lt> height is 13 millim. and its diameter 2.8 millim. The whorls

are fiat and triseriately granose with interspaces narrower than the



Fossils from the Upper Musashino of Kazusa and Shiinosa. 75

grains which are round, close, more or less contiguous either direct-

ly or by a short prolongation sent off from their lateral sides. These
grains are also linked vertically by a short, somewhat oblique riblet.

On the last part of the body-whorl there is an interstitial spiral

thread also granose at the extreme end (near the aperture). Aper-

ture squarely rhombic. Canal bent sideward and also backward.

Fossil occurrence.—Shito.

Family Trichotropid^.

Geuus TRICHOTROPIS, Broderip et Sowerby.

95. Trichotroitis nniearinafa, Broderip et Sowerby.

pi. xnr. Fig. 11.

Trichotropis unicarinata. Sowerby, Thes. Conch , III, p. 323, p]. 285, fig. 10. Danker,

Index Moll., p. 105, pi. I, figs. 11, 12. Tryon, Man. Conch., IX, p. 44, pi. 7, fig.

56. Pilshry, Cat., p. 59. Tokunaga, Foss. Env. Tokyo, p. 20, pi. I, fig. 38.

Triclwtropis coronata. Brauns. Geo]. Env. Tokio, p. 34 (not T. cnronata Gould).

This is a very characteristic shell easily recognized by its

tabularly shouldered whorls with an elevated and crenulate keel

on the shoulder, a large umbilicus surrounded by a sharp and

elevated margin, ovate aperture and a very short straight canal.

The sculpture is almost absent save some faint spiral striae or

threads sometimes visible on the bod}'-whorl below the shoulder.

Fossil occurrence.—Shito (frequent). Oji and Shinagawa in

Musashi.

Living.—Northern to Western Japan.

Family Vermetidae.

Genus THYI.ACODES, Guttard.

<M>. Tlttjlacodes inert usae, Pilsbry.

PI. ITI. Fi£. 17.

Thylacodes medusae. Pilsbry, Proc. Acad. Nat. Sci. Phil., 1891, p. 471, pis. 17, 18.

Catalogue, p. 59, pis IV, V. Yokoyama, Foss. Miura Penin., p. 71, pi. IV, fig. 7.

Only a single fragment.

Fossil occurrence.—Otake. Lower Musashino of Miyata and

Yokosuka.
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Living.— Central to Southern Japan.

Family Caecidae.

Genus CAECUM, Fleming.

«)7, CiBeum ritreuttt, Carpenter.

PL III. Fig. 18.

Caecum vitreum. Carpenter, Monogr. Caecidae, Proc. Zool. Soc. Loud., 1858, p. 432,

spec. 29. A. Adams, Ann. Mag. Nat. Hist., 1868, p. 364. Tryon, Man. Conch.,

VIII, p. 215, pi. 66, fig. 54.

A single specimen of a small arched smooth shell, 2 millim. in

length and about 0.5 millim. in diameter. The tube is somewhat

larger near the anterior end where it is more sharply curved than

in the other parts.

A shell like this, having neither characteristic form nor

markings is extremely difficult to determine, especially when it is

a fossil. But as the presence of this species in the Japanese waters

has been already noted by A. Adams, I believe, I am justified in

assigning this to the same species.

Fossil occurrence.—Shito.

Living.—Central and Western Japan.

Family Melaniidae.

Genus IWTEIiANIA, Lamarck.

98. Melanin niponica, Smith.

PL IV. Pig. 1.

Melanin niponica. Smith, Descript. Some New Spec. Land a. Freshw. Shells a. Rem.
on Other Spec, found in Japan, Quart. Journ. Conchol., I, p. 118 (1876). Kobelt,

Fauna Moll. Extramar. Japon., p. 131, pi. 19, figs. 5-7, 10-14.

Two decollated specimens, both with the upper whorls broken,

The whorls grow rather rapidly and are ornamented with slightly

curved longitudinal costae. numbering sixteen on the penultimate

whorl and crossed by distant spiral cords (six on the penultimate),

the intersection-points being tubercular. On the base there are

only spiral cords, the longitudinal costae ending at the periphery.
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The specimens belong to the so-called short forms of the

species like fig. 6 of Kobelt.

Fossil occurrence.—Otake. Tega.

Living.—Central Japan (both in lakes and near sea-coasts).

Family Solariidae.

Genus SOLARIUM, Lamarck.

99. Solatium (Philippia) eingulum, Kiener.

PL III. Fig. 19.

Solarium (Philippia) cingulum. Sowerby, Tbes. Conch., Ill, Solarium, p. 237, pi. 253

(IV), figs. 55, 56. Tryon, Man. Conch., IX, p. 15 pi. V, figs. 63, 64.

Solarium cingulum. Kiener, Coq. viv., Solarium, p. 6, 6a. Pilsbry, Cat., p. 65.

Shell conical. Whorls five, very little convex, spirally

striate and with two suprasutural cords, the lower of which is at

the suture and stronger than the upper which is immediately

above. Base somewhat convex with a spiral cord below, and close

to the corded periphery, and also several spiral striae on the whole

surface. Umbilicus about one-fourth the shell-diameter, with

margin broadly crenate and divided into two unequal parts by a

deep, narrow, spiral groove, the inner being broader than the

outer. Aperture triangular with sides somewhat curved. Height

12 millim. Diameter 19 millim. Diameter of umbilicus 5 millim.

Fossil occurrence.—Shito (rare).

Living.—Central Japan. Bonin Islands. Philippines. South

Sea.

lOO. Solarium (Philippia) pseadoperspeefirum, (Brocclii).

PL III. Fig. 20,

Solarium {Philippia) psendoperspectivum. Tryon, Man. Conch., IX, p. 15, pi. 5, figs.

67, 68.

Solarium perspectivum. Weinkauff, Moll. Mittelra., p. 260. Sowerby, Thes. Conch., III.

Solarium, p. 235, pi. 254 (V), figs. 83, 84. Sacco, Moll. Terr. Tort. Piem. et Lig.,

pt. 12, p. 48, pi. I, figs. 60-65.

Trochus pseudoperspectivus. Brocchi, Conch. Foss. Subap., II, p. 359, pi. V, fig. 18.

Three examples, one of which, though the smallest, is excel-

lently preserved.
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Shell flatly conical. Whorls five, slightly convex to nearly

flat, spirally banded both above and below the suture. The infra-

BUtural band or cord is single, followed by a sulcus, while the

suprasutural one is double, having a groove in the middle. A nar-

rower groove is also found just above the band. Incremental lines

very conspicuous, regular, looking like striae and causing the band

to appear crenulate. Periphery angular, formed by the lower half

of the double band. Base somewhat convex with the peripheral

portion flattened and with two spiral grooves of which the one

next to the periphery is the broadest. The base is ornamented

with incremental striae radiating from the umbilicus which is

comparatively small with margin coarsely crenate and encircled

by a deep spiral impressed line. Aperture trapezoidal. Height

7 millim. Diameter 14 millim. Umbilical diameter 3.5 millim.

The largest specimen is 21 millim. in diameter.

Very probably this is only one form of Solarium pseudoperspec-

tivum of the Mediterranean which has separated into several

varieties. Comparing the Japanese fossil with the figures and

descriptions of the above species given by Sacco, it seems to come

nearest to a variety called suptrastriatula (fig. 65 of Sacco).

Fossil occurrence.—Shito. Pliocene of Italy.

Living.—Central Japan (hitherto not mentioned in coneholo-

gical works relating to Japan, but a specimen is at hand brought

from Awa (Boshu). Mediterranean.

Genus TORINIA, Gray.

lOl. TorIn ia elegantnla, Yokoyania.

PL IV. Fig. 2.

Shell small, almost discoidal, with spire very low. Whorls

four, flat, ornamented with six unequal spiral threads of which the

uppermost (subsutural) and the two lowest are stronger than the

others, and of the two lowest the upper is somewhat stronger

than the lower. Crossing these threads are incremental striae which

ai>- close and elevated with a bead at the point of intersection.

Periphery formed by a cord and angulate. Base angulate in the
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middle, also with a cord at the angle; the surface between this

angle and the periphery is flat with spiral threads en it. while that

between the same and the umbilical margin is somewhat convex
and furnished with two spiral threads. All these threads together

with the angle-cords are crossed by incremental striae, the points

of intersection being bead-like. Umbilicus large with margin
crenate. Aperture quadratic. Height 1.5 millim. Diameter of

shell 3.5 millim. Diameter of umbilicus 1.2 millim.

A single specimen.

Fossil occurrence.—Shito.

Family Rissoidae.

Genus KISSOA, Freminville.

120. Risson (Citiffula) plebejft, Yokoyama.

PI. IV. Fig. 3.

Shell small, turrete. Whorls about nine, the first three

embryonal and very small, the succeeding more or less angulate at

about one-third distance from the lower suture, the surface both

above and below the angle being a little convex. Sometimes the

angle may be rather indistinct in which case the whorls appear

strongly convex. The sculpture consists of very faint spiral striae

only visible with a magnifier under a good reflection of light.

Periphery rounded. Base abruptly narrowed, convex, smooth.

Aperture ovate. Inner lip covered with a thin glaze. Outer lip

thin, sharp. Height 5 millim. Diameter '2 millim.

The specimens are frequent, but none of them lias the outer

lip perfect, owing to its thin and fragile nature.

Fossil occurrence.— Shito.

Genus RISSOIXA, d'Orbigny.

103. Itissoina |
JLoevehiella) atamahiaiut, Yokoyama.

PL IV. Fig. 4.

Shell small, ovately fusiform, rather solid. Whorls six. the

first two smooth and rounded, the succeeding somewhat convex.
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longitudinally plicate. Plicae straight, vertical, blunt, narrower

than interspaces, about twenty in number, very weak on the

penultimate whorl and almost obsolete on the ultimate, which

latter is higher than the spire. Base spirally striate. Periphery

broadly rounded. Aperture ovately semilunar, pointed behind,

rounded in front, with peristome continuous. Height 4.5 millim.

J >iameter 1.8 millim.

Fossil occurrence.—Otake (frequent).

Genus FJEXJEIXA, A. Adams.

104. Fenella septentrionalis, (Tokuuaga).

PL IV. Fig. 5, 6.

Rissoa septentrionalis. Tokuuaga, Foss. Euv. Tokyo, p. 26, pi. I, fig. 55.

Shell small, turriculate, pupoidal. Whorls nine, the first two

smooth and rounded, the remaining convex, usually with two

prominent spiral cords, the one on the upper and the other on the

lower half of the whorl, making its surface often subangulate at

these places. Besides these two cords, there are also two spiral

threads less prominent than the cords and situated just above and

below the suture. Sometimes there is a third thread between the

cords. These cords and threads may sometimes become nearly

equal in size on the body-whorl. The longitudinal sculpture consists

of rigid, vertical, distant riblets nearly equal in size to the cords.

The riblets, however, are often indistinct and obsolete. Intersec-

tion-points of spiral and longitudinal sculptures more or less

tubercular. Periphery rounded with a spiral thread on it, which

is a continuation of the suprasutural one of the preceding whorls.

Base convex with several spiral threads. Umbilicus sometimes

furnished with a small narrow chink. Aperture oval, bluntly

angulate behind.

The shells are very variable in shape, some being long and

slender (height 4.9 millim and diameter 1.4 millim.). while others

are short and more pyramidal (height 2.6 millim. and diameter

1.2 millim.). These, however, are connected by intermediate

forms. In several specimens, one of the upper whorls is specially
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large, which is generally the case with the whorl preceding the
penultimate. The subsutural chestnut band found in the living

specimens is often preserved also in the fossil ones. Rather rare.

Fossil occurrence.—Otake, Tega. Tabata (according to Toku-
naga).

Living.—Central Japan.

Family Skeneidae.

Genus SKENEA, Fleming.

105» Skenea nipponiea, Yokoyama.

PI. IV. Fig. 7.

Skenea nipponica. Yokoyama, Foss. Miura Penin., p. 75, pi. V. fig. 1.

Two specimens, one of which is somewhat larger than that

described from the Lower Musashino, being 2.2 millim. in diameter.

Fossil occurrence. — Shisui, Tega. Lower Musashino of

Yokosuka.

Living.—Central Japan.

lOtt* Skenea planorboides, Yokoyama.

PI. IV. Fig. 8.

Shell small, thin, almost discoidal, broadly umbilicated,

Whorls four and a half, rapidly growing, smooth, convex, separated

by deep sutures. Periphery roundly angulate. Base somewhat

convex. Umbilical margin angulate. Umbilical wall nearly ver-

tical. Aperture roundly triangular, one of the angles being in the

middle portion of the outer lip at the extreme end of the periphery.

A single specimen which is 2.5 millim. in height and 4.5 millim.

in diameter.

This species is closely akin to Skenea planorbis Fabr. (Tryon,

Man. Conch., IX, pi. 60, fig. 100) of northern seas from which it

is distinguished by its angulate periphery.

The living specimens of this shell obtained in the Sea of Saga-

mi (Central Japan) are milk-white and translucent, and ornamented

with very fine spiral striae which are almost obliterated in the

fossil.



go Art. 1.—M. Yokoyauia ;

Fossil occurrence.—Shito.'

Living.—Cen tral Japan

.

Family Capulidae.

Genus CAPUI/US, Montfort.

107* Capulus badius, Dunker.

PI. IV. Fig. 9.

Capulus badius. Dunker, Index Moll., p. 124, pi. XIH, figs. 15-17. Pilsbry, Catalogue,

p. 69. Tryon, Man. Conch., vol. VIII, p. 132, pi. 39, figs. 77, 78.

A single specimen.

The thick capuliform shell is laterally somewhat compressed

with the spirally coiled vertex extending beyond the anterior mar-

gin of the aperture. The position of the vertex is not quite in the

median line of the shell owing to a distortion by pressure. Surface

radiately costellate. Aperture ovate and posteriorly dilated.

Fossil occurrence.—Kamenari.

Living.—Western Japan.

Genus CAI.YPTR/EA, Lamarck.

108. Calyptnea mammi/aris, (Broderip).

Cah/ptnm mummilaris. Tryon, Man. Conch., VIII, p. 120, pi. 34, figs. 64-75, 78-81.

Yokoyama, Foss. Miura Penin., p. 75, pi. IV, fig. 5.

Trochita nummularis. Sowerby, Thes. Conch., V, p. 65, pi. 450, figs. 69-71.

Many examples, but all below JO millim. in diameter.

Fossil occurrence.—Shito. Lower Musashino of Miyata.

Living.—West Coast of America from Puget Sound down to

the Strait of Magellan.

Genus CREPIDULA, Lamarck.

lOi). Crepidula graitdis, Middendorff.

PI. IV. Fig. io.

Grepidula grandis. Middendorff, Beitr. zu einer Malak. Ross., II, p. 101, pi. XI, figs. 8-

10. Scbrenck, Moll. Amurl. u. d. nordjap. Meeres, p. 382. Dnnker, Ind. Moll., p.

123, pi. VI, figs. 1, 2. Pilsbry, Catalogue, p. 70.
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A single worn specimen with the longer diameter of the ellip-

tical aperture about 35 millim. It agrees well with the figures

and descriptions given in the works above mentioned.

Tryon considers this species as identical with Orepidida dilatatq

Lam. (Man. Conch., IX. p. 127) which lives along the west coast

of America from Alaska down to Patagonia.

Fossil occurrence.—Shito.

Living.—Northern, Central and Western Japan. Behring

Sea.

Family Naticidae.

Genus XATICA, Adanson.

HO. Nation jant/iostoma, Deshayes

Xatica janthostoma. Desbayes, Revue ZooL, p. 361. Pbilippi in Syst. ConcL. Cab.

Mart. u. Cbenm., II, part 1, Natica and Amaura, p. 53, p]. VIII, fig. 8. Liscbke,

Jap. Meeresconcb., I, p. 81. Dunker, Index Moll., p. 61. Pilsbry, Cat., p. 71.

Yokoyavna, Foss. Miura Penin., p. 77, pL V, figs. 3, 4.

Xatica clausa. Tokunaga, Foss. Env. Tokyo, p. 17, pi. I, fig. 31.

Xatica clausa var. janthostoma. Middendorff, Mai. Ross., II, p. 209. Scbrenck, Moll.

Amur], u. d. nordjap. Meeres, p. 373. Tryon, Man. Conch., VIII, p. 31, pi. 19, fig.

89.

Very frequent.

Fossil occurrence.—Otake (numerous). Shisui (do). Tega,

Shito (abundant). Shinagawa, Oji and Tabata in Musashi. Lower

Musashino of Miyata, Yokosuka. Kamakura. Koshiba and Naga-

numa.

Living.—Northern and Central Japan. Kamchatka.

Genus POLIXICES, Montfort.

111. JPoliniees poivisianus, (Recluz).

PL IV. Fig. 12.

Polinices pmoisianm. Pilsbry, Catalogue, p. 72.

Natiea powisiana. Recluz, Proc. Zool. Soc. London, 1843, p. 210. Pbilippi in Syst.

Concb. Cab. Mart. u. Cbem., II, part 1. 46, pi. VII, fig. 4.

Xatica {Mamma) powisiana. Tryon, Man. Concb., VIII, p. 42, pi. 15, fig. 42, pi. 19,

fig. 92, pi. 20, figs. 99, lo i.

Vber powisianum. Dunker, Ind. Moll., p. 62.



oa Art. 1.—M. Yokoyama :

Characterized by the large umbilicus which in form of a deep

and broad channel surrounds the callous process of the columella,

the so-called funiculum, in a semicircle.

Fossil occurrence.—Otake (rare).

Living.—Central and Western Japan. Philippines. Moluccas.

112. JPoliniees (Neverita) ampla, (Philippi).

Polinices {Neverita) ampla. Pilsbry, Catalogue, p. 72. Yokoyama, Foss. Miura Penin.,

p. 78. pi. Y, figs. 5, 6.

Natica ampla. Philippi, Zeitscbr. Malak. 1845, p. 156. Tokunaga, Foss. Env. Tokyo,

p. 18, pi. I, fig. 32.

Natica (Neverita) ampla. Tryon, Mau. Conch., VIII, p. 32, pi. 10, figs. 81-83, 85, 86,

pi. l,figs. 91-95, pi. 12, fig. 6.

Neverita resicalis. Dunker, Ind. Moll., p. Gl.

Natica bicolor. Schrenck (non Philippi), Moll. Amurl. u. d. nonljap. Meeres, p. 878.

Natica rohusta. Danker, Moll. Jap., p. 13, pi. II, fig. 24.

Natica lamarcidana. Brauns, Geol. Env. Tokio, p. 30. Lischke, Jap. Meeresconch., I,

p. 80.

Natica papyracea. Tokunaga, Foss. Env. Tokyo, p. 19, pi. I. fig. 33.

The specimens of this species are usually thick-shelled, but

now and then there are thin-shelled ones which Tokunaga separated

under the name of Natica papyracea Bush. But as it is quite

certain that the latter i> only an abnormal form of the former, such

a separation is unnecessary. Whether Natica papyracea of Bush

belongs to the same species or not, I am now unable to decide.

Fossil occurrence. — Otake (numerous), Shisui, Kioroshi,

Kamenari. Tega. Shito (numerous). Shinagawa and Tabata in

Musashi. Lower Musashino of Miyata. Yokosuka and Naganuma.

Living.—Northern and Central Japan- China, Australia,

Indian Ocean.

Genus SIGARETIS, Lamarck.

113. Sifiaretus (h.unatieiita) papilla, (Gmelin).

PI. V. Fig. 8.

Sigaretus {Eunaticina) papilla. Pilshry, Catalogue, p. 73. Tryon, Man. Conch., VIII,

p. 58, pi. 25, figs. 78, 79, 87, 88.

Sigaretua papilla. Lischke, Jap. Meersconch., Ill, p. 54.

Naticina papilla. Danker, Ind. Moll., p. 63.
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Natica papilla. Philippi iu Syst. Conch. Cab. Mart. u. Chem., II. pt, 1, p- 36, pi. IV,

fig. 18.

Xerita papilla. Gmelin, Syst. Nat. ed. 13, p. 3675.

A longly oval shell, rather thin and consisting of only lour

whorls and a half which grow very rapidly and are covered with

numerons spiral grooves. Umbilicus narrow. Aperture ovate or

pear-shaped.

Fossil occurrence.—Shito (rare), Otake (do), Shisui, Kamenari

and Tega. Shinagawa in Musashi.

Living.—Central and Western Japan. Philippines and

Moluccas.

11-1. Sigarettts (FJunaticina) oblongus, Reeve.

PI. IV. Fig-. 11.

Sigaretus (Eunaticina) oblongus. Tryon, Man. Conch., VIII, p. 58, pi. 25, fig. 83.

This species is distinguished from the foregoing only by its

sculpture which consists not of spiral grooves but of spiral striations.

Tryon doubts whether it is really a distinct specie-, an opinion

with which I quite concur.

Several specimens were obtained, some of which, however,

are apparently quite smooth on the surface.

Fossil occurrence.—Shito.

Living.—Habitat unknown.

Family Scalariidae.

Genus SCAL4RI.4, Lamarck.

115. Seaiaria aurita, Sowerby.

Pi. IV. Fig. 13.

Seaiaria aurita. Sowerby, Thes. Conch., I, Seaiaria, p. 92, pi. XXXIII, fig. 62. Tryon,

Man. Conch., IX, p. 59, pi. 12, fig. 84. Dimker, Inch Moll., p. 67.

Scala aurita. Pilsbry, Cat., p. 75.

Shell moderately thick, turriculate, Whorls nine, the first

two smooth and rounded, the succeeding convex with distant

decumbent varices which are mostly thin, thirteen on the body-

whorl, the last one being situated at the outer margin of the aper-
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ture. In one of the specimens, there are three broad varices on

the whole shell, two on the body-whorl and one at the end of the

penultimate. Umbilicus open, narrow. The three spiral chestnut-

bands found on the body-whorl of recent specimens can still be

: also on the fossil. The largest example measures 11 millim.

in height and 5 millim. in diameter.

Fossil occurrence.—Otake (rare) and Kioroshi (do).

Living.—Central Japan.

116. Scalaria maculosa, A. Adams et Reeve.

P]. IV. Fig-. 14.

Scalaria maculosa. A. Adams and Eeeve, Toy. Samarang, p. 51, pi. XI, fig. 14. Tryon,.

Man. Conch., IX, p. 59, pi. 12, fig. 86.

A. Adams and Eeeve give the diagnosis of this species as

follows :

'

' Shell longfy turrete, hardly umbilicate. Whorls ten, round-

ed, smooth, polished. Ribs annular, subdistant, thin, broader and

flexuous near the suture. Colour bluish white with dark spots

(two between annular ribs).

"

There are several specimens of this nice shell which measure

up to 20 millim. in height and 9 millim. in diameter. The ribs

number nine on the ultimate as well as on the penultimate whorl.

In one specimen the original dark dots are preserved as brown ones

placed one above the other.

Fossil occurrence.—Otake (not rare).

Living.
—

"Western Japan (according to Iwakawa). China Sea.

117. Scalaria a&utnana, Yokoyama.

PJ. IV. Fig. 15.

Shell turriculate. Whorls many (about ten ?), very convex,

-itudinally costellate and spirally striate. Costelke about seven-

on the body-whorl, thin, lamellar, erect, aculeate at shoulders,

rally equal in size in young specimens, though in adult ones

son,,. ] li;ly grow larger and become varix-like. Spiral striae found
only between the costellae; many, equidistant, with one or more
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finer ones between. Aperture subcircular, surrounded by a broad

peristome. Umbilicus imperforate.

Many specimens, all of which, however, lack the apex. The
one with eight whorls is 11 millim. in height and 4 millim. in

diameter. A large specimen with only three whorls preserved and

measuring 7 millim. in diameter shows three or four costellae on

each whorl stronger than others.

Specimens from Oji where they are quite frequent show the

lamellar costellae higher and more prominent and the shoulder-

spines more acute.

This species is closely related to Fcalaria eximia Adams and

Reeve (Voy. Samarang, p. 51, pi. XI, fig. 16), but longer.

Fossil occurrence.—Otake (rare), Tega (do), Shito (do) Oji.

in Musashi.

Living.—Central Japan (Sagami).

118. Sealwrim kazasensis, Yokoyaiua.

Pi. IV. Fig. 16.

Shell small, turriculate. Whorls many (about eight ?), con-

vex, longitudinally costellate and spirally striate. Costellae rather

thick, lamellar, straight, equal, about twenty on the body-whorl.

Spiral striae between costellae fine, equal, distant. Aperture

subcircular, surrounded by a somewhat broad peristome. Height

9 millim. Diameter o,5 millim.

This species resembles the preceding, but is shorter and

without the shoulder-spine on the costellae which are also some-

what greater in number.

Fossil occurrence.—Shito (rare).

Living.—Central Japan (Sagami).

119. Sealaria yutnahawai, Yckoyama.

PI. IV. Fig. 17.

Shell small, ovately turrete. Whorls convex, with rather

thick, lamellar, erect, equal riblets aculeate at shoulders and num-
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bering thirteen on the body-whorl. Spaces beiween riblets finely

and indistinctly spirally striate. Aperture subcircular with a broad

peristome. Height 5.5 millim. Diameter- ) millii

A -ingle specimen lacking the apex. The number of whorls

is to be about eight. The apical angle of the shell is about 35'.

This species looks like Scalaria denticulate Sow. (The-.

Conch., I. pi. 32. rigs. 2-3. 26) from the Philippines which, howe-

ver, has a less number of riblets.

Fossil occurrence.—Otake.

Living.—Central Japan.

120. Scalaria conjaticta, Y koyaraa.

PI. IV. Fig. 13.

Shell turriculate. Whorls convex, longitudinally costellate.

Costellae lamellar, erect, low. equal, about twenty-five on the

body-whorl, occasionally continuous from one whorl to the other.

Interspaces smooth. Aperture subcircular, surrounded by a some-

what broad peristome. Height about 13 millim. Diameter 4.5

millim.

A single -pecimen lacking the apex. The whorls preserved

are eight in number.

A very small specimen only 4 millim. high from Shito seems

to be a young of this species. The number of whorls is -even.

Fossil occurrence.—Tega, Shito(?)

121. Scalaria snbfron<licula, Yokoyama.

PI. IV. Fig. 19.

Shell turriculate. many-whorled. Whorls convex, with al out

fourteen longitudinal, somewhat oblique, lamellar, equal riblets

at shoulder-. Interspace- between riblets -. oth.

Aperture roundly elliptical.

A -ingle specimen lacking the apex. The whorls pre-erved

are eight, measuring 2" millim. in height and 7 millim. in

diameter.

This specie- i- very much like Scalaria frondictUa W
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Moll., I, Univalves, p. 92, pi. VIII, fig. 16) of the Coralline Crag

of England in which, however, the ribs are less in number (gener-

ally twelve).

Fossil occurrence.—Shito.

122. Scftiaria pictureita, Yokoyarna.

PI. IV. Fig. 20.

Shell turriculate. Whorls about twelve, the first two smooth,

the succeeding convex, longitudinally finely costellate and spirally

striate. Costellae very fine, filiform, much narrower than inter-

spaces, about sixty on the body-whorl. Spiral striae equally fine,

found only on the lower three-fifths of the whorl-, about eight in

number on the penultimate, quite as distant a? the riblets them-

selves and crossing them, so that the surface appears cancellated.

Periphery angulate. Aperture suborbicular. Base somewhat

•convex, with longitudinal striae only.

Two specimens. The larger seems to be worn. It .shows the

riblets obtuse and the spiral striae nearly obsolete. Its height is

20 millim. with the diameter 5.5 millim. The figured specimen is

the smaller one wThich is 13 millim. in height and 5 millim. in

diameter.

This species has some resemblance to Scalaria <cahtrrima

Micht. (Bellardi et Sacco, Moll. Piem., IX, p. 57. pi. II. figs. 45-

47) of the Italian Pliocene, although different in details.

What Tokunaga figured as Scalaria acuminata Sow. (Foss.

Env. Tokyo, pi. I, fig. 37) seems to be this species. Sowerby's

species, however, is more slender and has no spiral striae.

Fossil occurrence.—Shito. Oji in Husashi.

Living.—Central Japan.

Family Eulimidae.

Genus E111,1*1A, Risso.

123. Eulitna (L,eio.sfraea) unicineta, Yokoysoia.

PI. IV. Fig. 21.

Shell small, subulate, polished. Whorls about ten, somewhat

-convex, separated by indistinct sutures, with an inter-titial impress-
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ed spiral line a little below the suture, perfectly smooth elsewhere.

I
'>< id v- whorl very large, a trifle higher than one-half the shell-height.

Periphery broadly rounded. Aperture elongated, acute behind,

rounded in front. Inner lip with a narrow reflexed margin cover-

ing lower two-thirds of it. Height 6 millim. Diameter 1.5

millim. Length of aperture 2.5 millim.

This species looks somewhat like Eulima psila Watson (Chal-

lenger Gastr., pi. 35, fig. l)from the West Indies which, however.

has no spiral line below the suture, and moreover, has the body-

whorl as well as aperture comparatively shorter.

Fossil occurrence.—Otake (rare), Shito (do).

124. Eutittta (JLeiostraea) tokuuaf/ai, Yokoyarna.

PI. IV. Fig. 22.

Shell small, subulate, polished. Apical portion sometimes

slightly curved sidewise. Whorls about eleven, flat, smooth, with

sutures indistinct. Body-whorl shorter than one-half the height of

the shell. Periphery broadly rounded. Aperture ovately conic,

acute behind, rounded in front. Inner as well as outer lip very

obtusely angulate in the middle. Height 6 millim. Diameter

1.5 millim. Length of aperture L5 millim.

The living shells which can be compared with the present are

Eulima acerrima Watson (Challenger Gastr.. pi. 36, fig. 1) and

Eulima sarissa Watson (loc, cit.. pi. 36, fig. 2). The former, how-

ever, has the shape of the body- whorl as well as of the aperture

different, while the latter is in general more subulate in form.

Fossil occurrence.—Otake (frequent), Tege.

123. Eulima (Leiostraea) </labi'oi<7es, Yokojaiua.

PI. IV. Fig-. 23.

Shell small, high-pyramidal. Apex blunt. Whorls about

nine, nearly flat, with more or less distinct sutures. Body-whorl
a little lower than one-half the shell-height. Periphery rounded.

Base rather abruptly narrowed. Aperture ovate, pointed behind,

somewhat produced and rounded in front. Margin of inner lip
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reflexed outward. Height 6.5 millim. Diameter 2 millim. There
is also a specimen which measures 3 millim. in diameter, but lack-

ing a greater part of the spire.

This species is not unlike Eutlima glabra Jeffreys (Tryon, Man.
Conch., VIII, pi. 69, fig. 61), a form living in the Atlantic. But
the shape of the aperture is different.

Fossil occurrence.—Shito (rare).

120. Eulima (Leiostraea) Krishna, Yokoyama.

PI. IV. Fig. 24.

Shell very small, pyramidal. Apex obtuse, with the upper

part of the spire somewhat curved. Whorls six, nearly flat,

smooth, with sutures more or less indistinct, Body-whorl a little

higher than half the shell-height. Periphery sharply rounded.

Aperture ovate, posteriorly pointed, anteriorly somewhat produced

and bluntly pointed. A single example present measures 1.7

millim. in height and 0.6 millim. in diameter.

This shell looks like EuUma yokoshensis Yok. (Foss. Miura

Penin., p. 70, pi. V, fig, 7) from Yokosuka, but is smaller and less

acute.

Fossil occurrence.—Shito.

Family Pyramidellidae.

Genus PYIUMIDELLA, Lamarck.

127. Pyramidella (Tiberia) pulchella, (A. Adams).

PI. V. Fig. 6.

Pyramidella (Tiberia) pulchella. Dall and Bartsch, Notes on Jap., Indopac. a. Ainer.

Pyramidellidae, Proc. U. B. Nat. Mns., vol. XXX, p. 323, pi. XXY, %. 4.

Pyramidella pulchella. Tryon, Man. Conch., VIII. p. 301, pi. 72, fig. 75. Pilsbry,

Cat. Mar. Moll. Jap., p. 79.

Obeliscus pidehellus. A. Adams, Proc. Zool. Boc. London, 1862, p. 232. Sowerby,

Thes. Conch., II, p. 807, pi. 171, tig. 20. Danker, Index Moll., p. 74.

A longly conical pyramidal shell with flat whorls shouldered

at the summit, and when fresh, ornamented with a spiral chestnut
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band just at the lower sutures which appeareon the body-whorl at

the subangulate periphery. Aperture subovate. Outer lip thin.

Columella straight, biplicate with the posterior fold larger. The

largest specimen measures 13 millim. in height. The diameter

.somewhat varies according as the specimen belongs to a broader or

narrower form. In the former it is a little over (36%), and in

the latter a little less (30%) than one-third the shell-height.

The chestnut band is also more or less preserved in all the

fossil specimens.

Fossil occurrence.—Otake (frequent), Tega, Kamenari. Oji,

Tabata and- Dokwanyama in Musashi.

Living.—Central and Western Japan.

12N. PyramideUa (.Agatha) virgo (AtJatns), var.

brevis Yokoyarna.

PI. V. Fig. 3.

Dall and Bartsch give the description of Pyramidella rirgo in

their " Japanese, Indopacific and American Pyramidellidae." p.

335 as follows :

''Shell elongate-conic, subturrited, milk-white. Nuclear

whorls two, small, well rounded, obliquely about one-half im-

mersed in the first post-nuclear whorl. Post-nuclear whorls rather

high between the sutures, inflated, well rounded, shouldered,

marked by irregular lines of growth which lend the surface a some-

what uneven appearance and many fine, closely placed, wavy spiral

striations
; sutures strongly marked. Periphery of the last whorl

with a faint suggestion of an angulation. Base prolonged, gently

rounded, marked like the spaces between the sutures. Aperture

elongate-ovate, posterior angle obtuse, somewhat effuse at the

junction of the lip and columella ; outer lip thin without internal

"iirations; columella short, curved, with a very strong, acute, ob-

lique fold near its insertion which fuses directly and is continuous

with the anterior reflected portion of the columella
;
parietal wall

covered by a very thin callus."

Numerous specimens. But they are invariably more or less
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shorter than the specimen figured by Dall and Bartsch (loc. cit. pi.

XVIII. fig. 2). The number of post-nuclear whorls is about seven,

and not ten as the authors say.

The largest example measures 13 millim. in height with the

diameter varying from 4.3 millim. to 4.9 millim. (Dall gives:

Length 13.7 millim. Diameter 4.4 millim.).

Fossil occurrence.—Otake, Shisui, Kamenari, Tega, Shito.

Shinagawa, Oji, Tabata and Dokwanyama in Musashi.

Living.—Central Japan.

139. PyramidelIa (Syrnota) einnamomea, (A. Adams ).

PI. Y. Pig. 2.

Pyramidella (Symola) cinnamomea. Dall and Bartsch, Notes on Jap., Indopac. and

Ainer. Pyramidellidae, p. 332, pi. XXVI, fig. 1.

Pyramidella (Eltisa) cinnamomea. Pilsbry, Cat., p. 82.

Elvsa cinnamomea. A. Adams, Proc. Zool. Soc. London, 1862, p. 237.

A single specimen. A long slender apically blunt shell with

about eight post-nuclear whorls which are perfectly flat and ap-

parently smooth. Periphery and base rounded. Aperture ovate,

pointed behind. Columella-fold indistinct. Height 4.8 millim.

Diameter 1.3 millim.

The specimen agrees quite well with the figure and the de-

scription of the above species, save in the absence of minute spiral

striations which are said to be found in the living one examined by

Dall and Bartsch.

Fossil occurrence.—Otake.

Living.—Western Japan.

ISO. Pyramidella (Iphiaita) mira, Yokoyama.

PI. IV. Fig. 25.

Shell medium-sized, slender. Terek a-\ike. Whorls many

(eleven preserved), slightly convex, separated by well-marked

somewhat channel-like sutures, very finely spirally striate (only

visible writh a lens). Periphery rounded. Base abruptly narrow-

ed, convex. Aperture subquadrate with a strong oblique columella-

fold. Height about 15 millim. Diameter 3 millim.
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Two specimens both broken at apex. In a fresh state the

shell seems to have been provided with a coloured band close to

the lower suture.

A close ally of this species is PyramideUa ten iscripta Lke.

(Dall and Bartsch, Notes on Jap. Pyram. already cited, p. 334, pi.

XXVI, fig. 3) which Lischke himself has described as Obeliscus

tenuiscriptus (Jap. Meeresconch.. Ill, pp. 58, 59, pi. Ill, figs. 7, 8).

But the present species is more slender, has the body-whorl more

rounded, the columella-fold more oblique and the antero-inner

-corner of the aperture more obtuse.

Fossil occurrence.—Shito. Oji in Musashi.

131. Pyramidella (Iphiana) sira, Yokoyarna.

PI. IV. Fig. 26.

Shell medium-sized, subulate. Nuclear whorls helicoid, stan-

ding on edge but partly immersed in the first post-nuclear whorl,

Post-nuclear whorls about eight in number with surface slightly

convex, somewhat shouldered at the summit so that the sutures

appear subchannelled, finely spirally striate, the striae usually

visible only with a lens. Periphery rounded. Base convex.

Aperture partly broken but seems to have been longly subquadrate.

Columella-fold very oblique. Height 8 millim. Diameter 1.8

millim. A single specimen.

Fossil occurrence.—Shito.

132. PyramideUa (Acfaeopyramis) eoeimia, (Lischke).

PI. VI. Fig. 1.

PyramideUa (Actaeopyramis) eximia. Dall and Bartsch, Jap., Indopac. a. Arneric.

Pyramid., p. 327, pi. XXIII, fig. 1. Pilsbry, Cat., p. Si.

PyramideUa eximia. Tokunaga, Foss. Euv. Tokyo, p. 23, pi. I. fig. 46.

Monoptygma eximium. Lischke, Jap. Meeresconch., Ill, p. 59, pi. Ill, figs. 4-6.

Momoptygnta pancticulata. Brawns, Geol. Env. Tokio, p, 31.

This is a large species with many somewhat convex, spirally

incised whorls shouldered at the summit. Spiral striations about

seven on the penultimate, and about twelve on the ultimate whorl

including those of the base. Columella fold only weakly indicated.
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The largest example measures 25 millim. in height and 7

millim. in diameter.

Fossil occurrence.—Otake (frequent), Shisui (do), Tega, Shito

(do). Oji in Musashi.

Living.—Central and Western Japan.

Genus Odostomia, Fleming.

133. Odostomia (Odostomia) sublimpidft, Yokoyaraa.

Odostomia (Odotomia) sublimpida. Yokoyama, Foss. Miura Peniu., p. 82, pi. V, fig. 13.

A single specimen. It is a little larger and broader than the
one described from the Lower Musashino. Height 3.5 millim.

Diameter 1.8 millim.

Fossil occurrence.—Otake. Oji in Musashi. Lower Musashino
of Miyata.

134. Odostomia (Odostomia) yoi'donis, Yokoyama.

PI. IV. Fig. 27.

Shell small, elongately ovate. Post-nuclear whorls five or six,

slightly convex, somewhat shouldered near the upper suture with

a narrow sloping shelf above the shoulder which shows only a faint

suggestion of angulation, covered with almost microscopic spiral

striae. Incremental lines also very fine. Body-whorl large,

nearly as high as the spire or a little higher. Periphery rounded.

Base convex. Aperture ovate, pointed behind and rounded in

front. Inner lip with a thin narrow coating of glaze- Columella-

fold strong, oblique. Height 5 millim. Diameter 2.5 millim.

This shell is characterized by its more or less subtabulated

form.

What Tokunaga described from Oji as Odostomia plana Gould

(Foss. Env. Tokyo, p. 22) may possibly be this species, as it is

quite common at that place. But Gould's species whose habitat

is given as Hongkong seems to be quite different.

Fossil occurrence.—Otake (frequent), Shisui, Kioroshi, Tega,

Shito. Oji in Musashi.

Living.—Central Japan.
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135. Odostomia {Odostomia) sltimosensis, Yokoyama.

PI. IV. Fig. 28.

Shell small, elongate-conic. Post-nuclear whorl- six, slightly

convex, somewhat shouldered at the summit so that the sutures

appear sul (channelled, smooth. Body-whorl about as high as spire.

Periphery subangulate. Aperture longly ovate, acute behind,

produced and sharply rounded in front. Columella-fold strong,

oblique. Height 5 millim. Diameter 2 millim. Rare.

This shell resembles Odostomia limpida Dall and Bartsch (Notes

on Jap., Indopac. a. Araer. Pyamidellidae, p. 346. pi. XXVI. Fig.

7) living in our seas; but the fossil is somewhat more slender.

Fossil occurrence.—Otake, Kioroshi.

Living.—Central Japan.

136. Otlostotnia (Odostomia) limpida, Dall et Bartsch.

PI. XIV. Fig. 1.

Odostomia {Odostomia) limpida. Dall and Bartscb, Notes on Jap., Indopac. a. Ameiv

Pyram
, p. 364, pi. XXV, fig. 7.

A. small elongate-conic shell with the nuclear whorls to a

greater part obliquely immersed in the first post-nuclear one. Post-

nuclear whorls about five, only slightly convex, smooth. Bod}r -

whorl a trifle longer than one-half the shell-height. Periphery

feebly angulate. Aperture subovate, with posterior angle acute and

anterior end somewhat produced and rounded. Columella with a

distinct lamellar fold. Height 3 millim. Diameter 1.5 millim.

Fossil occurrence.—Shito. Otake.

Living.—Western Japan.

137. Odostomia (Odostomia) desimana, Dall et Bartsch.

PI. V. Fig. 7.

Odostomia {Odostomia) desimana. Dall and Bartsch, Jap., Indopac. a. Amer. Pyram.,.

Proc. U. S. Nat. Mus., XXX, p. 362, pi. XXV, fig. 3, pi. XXVI, fig. 2.

Odostomia lactea. Dunker, Moll. Jap., p. 17, pi. II, fig. 4. Pilsbry, Catalogue, p. 84.

Shell small, elongate-conic. Nuclear whorls almost completely

immersed in the first post-nuclear one. Post-nuclear whorls about
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six in a specimen 5.5 millim. high, slightly convex and apparently
smooth, though with a strong lens fine spiral lines are visible.

Periphery rounded. Aperture subovate, acute behind, produced
and rounded in front. Columella-fold strong and oblique.

Dall and Bartsch figure a young as well as an adult specimen
in which the anterior end of the aperture is somewhat different.

Such a difference, though not so strong, is also found in our fossil.

Perfect specimens do not exceed 5.5 millim. in height with
diameter 2 millim. But there is an imperfect one with the last

three whorls preserved. It is 6 millim. in height and 3 millim. in

diameter.

Fossil occurrence.—Otake (rare), Tega (do), Shito (not very

rare).

Living.—Central and Western Japan.

138. Odostotnia (Odostotnia) kteah'iensis, Yokoyama.

PI. IV. Fig. 29.

Shell small, elongate-conic. Post-nuclear whorls five, smooth,

only a little convex and shouldered at the summit, so that the shell

appears subtabulated. Body-whorl a little higher than one-half

the height of the shell. Periphery broadhy rounded, Base convex,

Aperture ovate, pointed behind, a little produced and rounded

in front. Lamellar plait distinct, oblique. Height 4 millim.

Diameter 1.8 millim. A few specimens

Fossil occurrence.—Tega.

139. Odosttmiia (Odosfomia) venusta, Yokoyama.

PI. IV. Fig. 30.

Shell small, elongate-oval. Post-nuclear whorls about four,

somewhat convex, shouldered at the summit. Body-whorl very

large, the height being more than double that of the spire. Peri-

phery very broadly rounded. Aperture longly ovate, acute behind,

much produced and rounded in front. Columella-fold very strong

and oblique, its anterior portion forming the inner peristome of the
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anterior part of the aperture. Outer lip thin and simple. Umbi-

licus closed. Height 4 millim. Diameter 2 millim.

A. Adams describes a species found living at Awashima under

the name of Odostomia ovoidea (Ann. Mag. Nat. Hist., 1860 p.

416) which seems to resemble the present fossil in form. But he

says that the aperture is oblong and the fold small.

Fossil occurrence.—Otake, Shisui, Kioroshi, Shito (rather

frequent). Oji in Musashi.

140. Odostomia {0€lostomia) toneana, Yokoyama.

PI. IV. Fig. 31.

Shell small, ovate-conic, rather solid. Post-nuclear whorls

about five, smooth, convex with sutures very distinct. Body-

whorl very large, a little higher than spire. Periphery rounded.

Base convex. Aperture ovate, acute behind, produced and

rounded in front. Columella-fold very strong, oblique, its

anterior elongation forming the inner peristome of the anterior

part of the aperture. Height 4 millim., of which the body-whorl

seen from the apertural side occupies '2.(5 millim. Diameter 2

millim.

In shape this species is like Odostomia culta Dall and Bartsch

(Notes on Pyramidellidie before quoted, p. 361, pi. XXVI, fig.

9), but it is shorter and has the whorls more convex.

Fossil occurrence.—Otake, Tega (not rare). Oji in Musashi.

141. Odostomia (Oflostomia) subooeia, Yokoyama.

PI. IV. Fig. 32.

A single specimen.

Shell small, ovate-conic. Whorls few, post-nuclear four,

slightly convex, smooth. Sutures well marked. Body-whorl a

little shorter than two-thirds the height of the shell. Aperture

ovate, pointed behind, produced and rounded in front. Fold

oblique, strong. Height 3 millim. Diameter 1.4 millim.

This shell is extremely like Odostomia oxia Watson (Challenger

Gastr., p. 484, pi. XXXI, fig. 4) from North-East Australia, and
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if not for the faint spiral lines said to be found in the latter, I

would unite the two.

Fossil occurrence.—Otake.

Living.—Central Japan.

142. Odostomia (Odetfa) neofeliac, Yokoyania.

PI. IV. Fig. 33.

Shell small, ovate-conic. Whorls about rive and a half, of

which one and a half are nuclear. Post-nuclear ones convex,

shouldered a little below the sutures giving the shell a tabulated

appearance, spirally ribbed. . Ribs flatly rounded, a trifle broader

than the interspaces which are finely longitudinally striate, three

on the first post-nuclear whorl, four on the next one, six on the

penultimate and more than ten on the ultimate. Of the four ribs

of the second post-nuclear whorl, the uppermost is much narrower

than the others. Of the six ribs of the penultimate whorl, the

uppermost is very faint and close to the suture, the next one

rather distinct, but weak, the succeeding three larger and nearly

equal in size, while the lowest one is somewhat weaker, though

strong when compared with the second. On the body-whorl, the

first subsutural rib is very weak, the next one somewhat stronger,

the following still stronger and nearly equal in size, though they

again diminish in size and get closer toward the caudal end of the

shell. Periphery rounded. Base convex. Umbilicus open.

Aperture oval, with posterior corner blunt and anterior rounded.

Tooth weak but distinct, on the some level as the umbilical hole,

the peristome anterior to it being a little reflexed outward.

Height 3.2 millim. Diameter 1.6 millim. Height of body-whorl

seen from apertural side 1.6 millim.

The species is closely related to Odostomia felix Ball and

Kartsch (Notes on Pyramidellidee before cited, p. 358, pi. XXI,

fig. 2) now living in Japan. But the latter has fewer fibs

and the umbilicus closed.

Fossil occurrence.—Shisui (very rare). Oji in Musashi.

Living,—Central Japan.
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14S. Odosfomia (JEffUina) tnarielloides, Yokoyama.

PI. IV. Fig. 34.

Shell small, ovate-conic. Post-nuclear whorls five, nearly-

flat, somewhat shouldered at the summit, so that the shell appears

more or less tabulated, longitudinally costulate. Costulse numerous,

broadlv rounded, close, broader than interspaces, somewhat

oblique and flexuous, the lower end being more posterior than the

upper. Body-whorl somewhat higher than spire. Periphery

subangulate. bounded below by arpuncticulate spiral groove which

is on the same level as the suture of the last part of the body-whorl.

Below this groove there are still a few more grooves of the same

nature. Base abruptly narrowed. Aperture ovate, posteriori}7

pointed, anteriorly produced and rounded, with the margin some-

what reflexed outward. Outer lip thin, sharp. Columella-tooth

weak, but distinct. Height 4 millim. Diameter 1.8 millim.

This shell resembles Odostomia marietta Pall and Bartsch (Notes

on Pyram., p. 354, pi. XXII fig. 4) in which, however, the apex

is truncate and the costulse oblique in the opposite sense, that is

to say, with the lower end more anterior than the upper.

Fossil occurrence.—Otake (rare), Tega (do). Oji in Musashi.

Genus TIRBOMLLA, Bisso.

144. Turhonitla (PfycJteulitnella) misel/a, Yokoyama.

PI. IV. Pig. 36.

Shell small, elongate-conic. Nuclear whorls standing on edge

at the summit. Post-nuclear whorls about- seven only slightly

convex, longitudinally plicate. Plica? about sixteen on the whorl

preceding the penultimate, flattened, with narrower interspace.-,

very weak and faint on the penultimate and obsolete on the body-

whorl, so that the latter appears quite smooth. Periphery rounded.

Aperture ovate, acute behind. Outer lip thin. Height 3.6 millim.

Diameter 1.2 millim. A single specimen.

Fossil occurrence*—Otake. Tega.
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145. Tttrbonilla (Clietnnitzia) imbana, Yokoyama.

PI. IV. Fig. 35.

Shell small, elongate-conic, gradually tapering posteriorly.

Nuclear whorls helicoid, standing on edge at the summit. Post-

nuclear whorls about nine, somewhat convex, separated by deep

sutures, longitudinally plicate. Plica? twenty on the penultimate

whorls, very obtuse, slightly curved, oblique, the lower end being

more anterior than the upper. Interspaces between plica? very

narrow, much narrower than plica? themselves which are free at

both ends. Periphery somewhat angulate. Base abruptly

narrowed, with only faint indications of plica?. Aperture suit-

quadrate, obtuse behind. Height 5 millim. Diameter 1.5 millim.

Rare.

This is somewhat like TurboniUa dunkeri Clessin (Dall and

Bartsch, Pyramidellida? loc. cit, p. 336, pi. XX, fig. 3) in which,

however, the interspaces between the plica? are wider and the

plica? fuse with one another at the periphery.

Fossil occurrence.—Shisui (rare), Tega (do). Shito (do).

Oji in Musashi.

Living.—Central Japan.

146. TurbonilIa (Mormuia) pnucieostulata, Tokunaga.

PI. IV. Fig. 37.

TurboniUa pancioostulata. Tokunaga, Foss. Eiiv. Tokyo, p. 22.

Tokunaga in the above work gives neither the description nor

the figure of this species, but simply says that it is like TurboniUa

elegantissima Mont,, the only difference being in the number of

whorls and ribs. The following description is based on the speci-

mens left by him in the museum of the the Imperial University

of Tokyo.

Shell medium-sized, elongate-conic. Nuclear whorls helicoid,

standing on edge at the summit. Post-nuclear whorls eleven

or twelve, flatly convex, longitudinally costellate and finely

spirally striate. Costella? rounded, about twenty on the penultimate
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whorl, slightly curved and oblique, the lower end being more-

forward than the upper, with broader interspaces, fused with one

another at the lower suture. Occasionally two or three costella?

unite together to form a broad flat varix. Spiral striations very

faint, visible only on interspaces which are provided at the lower

end with a transverse pit. Periphery bluntly angulate. Base

abruptly narrowed, with only faint indications of costellse, besides

a few feeble spiral threads. Aperture squarish, the inner lip

being bent into an angle somewhat greater than a right angle

Outer lip thin, nearly straight. Anterior margin of the aperture

broadly rounded. Height 11. § millim. Diameter '3.2 millim.

Fossil occurrence.—Otake, Shito. Oji in Musashi (frequent).

147. Tuvhoiiitla (Mormuln?) serobieiilata, Yokoyama.

PI. IV. Fig. 38.

Shell medium-sized, elongate-conic. Nuclear whorls three

with the axis at right angles to that of the shell. Post-nuclear

whorls about fourteen, moderately convex, longitudinally costel-

late. Costellae blunt, generally straight though rarely somewhat

flexuous or curved, nearly vertical, slightly narrower than inter-

spaces, separate above, fused below at the suture, with a pit at the

lower end of each interspace, occasionally forming a broad flat

varix (by fusion of two or three costellae). The number of costellae

is about twenty-three on the body-whorl on which they end at the

subangulate periphery which is marked by a spiral cord formed by

the fusion of the lower ends of the costellae. Base only with

coarse lines of growth, rather flat, the convexity being very slight.

Sutures deep. Aperture subquadrate. Inner lip bent at an obtuse

angle in the middle. Outer lip thin. Height 11 millim. Diameter

2 millim.

This shell is like the preceding, but the whorls are more-

numerous and have no spiral striations.

Fossil occurrence.—Otake (rare). Oji in Musashi.

Living.—Central Japan.
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148. Tttrbonilla {Chetnnitxia) kidoensis, Yokoyan a.

PI. IV. Fig. 39.

Shell rather small, elongate-conic. Nuclear whorls decollated.

Post-nuclear whorls many (ten ?), convex, longitudinally costellate.

Costella? numerous, about twenty-eight on the body-whorl, obtuse,

slightly oblique and somewhat flexuous, broader than interspaces,

ending at the rounded periphery of the body-whorl. Base convex,

smooth. Aperture subquadrate, the inner lip being bent at an
angle which is a little greater than a right angle. Height 11

millim. (?) Diameter 2.5 millim. A single specimen.

Fossil occurrence.—Tega.

Living.—Central Japan.

149. TurhoniUa (Chetnnitzia) teganutnana, Yokoyaina.

PI. IV. Fig. 40.

Shell rather small, elongate-conic. Nuclear whorls standing

on edge at the summit, post-nuclear whorls about eight, nearly

flat, somewhat shouldered at the upper margin, longitudinally

costellate. Costellae rounded, broader than interspaces, neariy

straight, slightly oblique with the upper end more forward than

the lower, about twenty on the penultimate, nearly obsolete on

the body-whorl. Periphery rounded. Base convex, smooth.

Aperture pear-shaped, the posterior angle being a little less than a

right angle, while the angle in the middle of the inner lip is much
greater. Height 6,5 millim. Diameter 2 millim.

Two specimens. In the smaller one (only 4.5 millim. high)

the number of post-nuclear whorls are seven and the costella? are

also distinct on the body-wrhorl, but they vanish near the periphery.

Fossil occurrence.—Tega.

Living.—Central Japan.

150. TitrboniUa (Vhetntiitzia) sentatana, Yokoyama.

PI. IV. Fig. 41.

Shell small, elongate-conic. Nuclear whorls standing on edge

at the summit. Post-nuclear whorls six, a little convex, longitudi-
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nally ribbed. Ribs broad, flatly rounded, separated by much

narrower interspaces, slightly flexuous and oblique, about sixteen

on the body-whorl in which they end at the periphery without

fusing with one another. Periphery subangulate. Base convex,

smooth. Aperture subquadrate, the inner lip bending in the

middle at a broad angle. Height 4 millim. Diameter 1.3 millim.

Rare.

Fossil occurrence.—Shito.

151. Turbonilla (Pyrgolampros) planicoafata, Yokoyama.

PI. V. Fig. 11.

Shell small, elongate-conic. Nuclear whorls two, smooth,

rounded, standing on edge at the summit. Post-nuclear whorls

about nine, moderately convex, straight, nearly vertical, twenty-

one on the penultimate and twenty-three on the ultimate whorl,

separated by much narrower interspaces which are finely spirally

striate. On the body-whorl the costella? continue a little into the

convex base and then vanish, leaving the place near the umbilicus

smooth. Periphery rounded. Aperture oval, the bending of the

inner lip in its middle being slight. Height 7.3 millim. Diameter

2 millim. A single specimen.

This species is still living, and the shell, when fresh, is

ornamented with two chestnut spiral bands, the one in the middle

of the whorls and the other near the lower suture. In the fossil

the upper band is distinctly preserved.

Fossil occurrence.—Shisui.

Living.—Centra] Japan.

152. Turbonilla (Strioturbonilla) sayamiana, Yokoyama.

PI. V. Fig. 12.

Shell small to medium-sized, elongate-conic. Nuclear whorls

one and a half, immersed to a greater part in the first post-nuclear

whorl. Post-nuclear whorls nine, flat, somewhat shouldered at the

summit and contracted near the lower suture. The sculpture con-

sists of longitudinal costelke and spiral threads and striae. Costelke
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numerous (over thirty on the body-whorl), weak, obtuse, flexuous,

oblique, wider than interspaces, very indistinct on the last part of

the body-whorl, united a little above the lower suture by a spiral

thread followed below by a suprasutural spiral one. Just above

the upper thread there is a faint impressed spiral line crossing the

costellse. Intervals between costellse furnished with very fine spiral

striations intersecting growth-lines. Periphery obtusely angulate.

Base convex, with fine spiral line cutting those of growth. Umbilicus

with a small chink. Aperture ovate, somewhat pointed behind,

produced and rounded in front. Inner lip bent in the middle at a

very broad angle. Outer lip thin. Height 8 millim. Diameter

2. 5 millim.

Fossil occurrence.—Rarely at Otake.

Living.—Central Japan.

153. Turhonilla (Strioturbonilla) paeiflea, Yokoyarua.

PI. V. Fig. 13.

Shell small, elongate-conic. Nuclear whorls standing on edge

at the summit. Post-nuclear whorls eight, somewhat convex,

longitudinally costellate. Costellse flatly rounded, very slightly

curved or sometimes even a little flexuous, somewhat oblique,

about eighteen on the body-whorl. Interspaces very narrow, much

narrower than costellse themselves, very finely spirally striate.

Periphery subangulate, the costellse ending at this place. Base

convex, smooth. Aperture subquadrate. Inner lip oblique in the

upper half, vertical in the lower. Outer lip nearly vertical.

Anterior margin of the aperture rounded. Height 9.5 millim.

Diameter 1.2 millim. Rare.

Fossil occurrence.—Shito.

Living.—Central Japan.

154. Turhonilla (Cingulhia) triarata, Pilsbry.

PL V. Fig. 14.

Txtrbonitla (Cingidina) triarata. Pilsbry, New Jap. Mar. Moll., Gastr., Proc. Acad.

.Nat. Sci. Philad., Jan. 1904, p. 31, pi. V, fig. 48.
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A slender shell with flat whorls (post-nuclear thirteen) orna-

mented with three spiral grooves. Sutures channelled. The

largest specimen measures nearly 8 millim. in height and 2 millim.

in diameter. Not rare.

Fossil occurrence.—Otake, Shisui.

Living.—Western Japan.

155. Turbonilla (Careliopsis ?) ohtteura, Yokoyama.

PI. V. Fig. 15.

A -ingle specimen.

Shell small, elongate-conic. Nuclear whorls standing on edge

at the summit. Post-nuclear whorls six, convex, very finely

spirally striate, the stria? crossing the growth-lines and giving the

surface a reticulate appearance which, Jiowever, can only be seen

with a strong lens. Body-wThorl comparatively large, about one-

fifth the shell-height. Peripheiy rounded. Aperture ovate,

produced and rounded in front. Inner lip describing a broad

curve. < >uter lip fractured. Height 5 millim. Diameter 1.5

millim.

Fossil occurrence.—Shi to.

156. Turbonilla (C'areliopsis?) any itlifern, Yokoyama.

PI. V. Fig. 16.

Shell small, elongate-conic. Whorls about ten, of which one

and a half are nuclear and smooth. Post-nuclear whorls angulate

in the middle, the angle becoming gradually obtuse as the whorls

grow, on the penultimate and ultimate wdiorls almost obsolete,

so that they look quite convex. Spirally striate; stria? about ten,

close, separated only by fine impressed lines. Periphery angulate.

Base flatly convex, smooth. Aperture subquadrate, the inner lip

being bent at an angle a little greater than a right angle. Outer

lip thin. Height 6 millim. Diameter 1.8 millim. Only two

specimens, one of which lacks the body-whorl.

Fossil occurrence.—Shito.



Fossils from the Upper Musashino of Kazusa and Shimosa. \QJ

Family Turbinidae.

Genus TURBO, Limie.

157. Turbo (Jlffrmorosfotua) f/rantitafus, Grmelio.

PI. V. Fig. 10.

Turbo (Mwmorostoma) granulosus. Pilsbry, Catalogue, p. 89.

Turbo granulatus. Lischke, Jap. Meeresconch., I, p. 87. Tokunaga, Foss. Env. Tokyo,

p. 28, pi. I, fig. 59.

Turbo coronatus var. granulata. Tryon, Man. Couch., vol. X, p. 27, pi. 46, fig. 18.

lamella granulata var. minor. Duuker, Ind. Moll., p. 128.

Patting aside the question whether Turbo granulatus is an

independent species or merely a variety of Turbo coronatus Gin. as

asserted by some, a single specimen obtained is a depressed-

turbinate shell with about five whorls ornamented with a spiral

series of nodules and granules of which the sub-and supra-sutural

series are the most prominent. On the body-whorl there are four

such prominent series; the uppermost is subsutural. the next

is in the continuation of the suprasutural of the penultimate

whorl, the third is at the periphery and the fourth is somewhat

below the periphery on the base, the place where, the last three

are present being more or less angulate. Umbilicus open.

Fossil occurrance.—Xarita near Otake.

Living.—Central and Western Japan. China. Indian Ocean.

Genus Leptothyra, Carpented.

15S. Jjeptothifi'ti imi'tntresceiis, (Dunkar).

Leptothyra pwpurezeem. Pilsbry, Catalogue, p. 90. Tryou, Man. Conch., X, p. 251, pi,

69, fig. 24. Yokoyama, Foss. Mima Peuiu., p. 86, pi. v, fig. 22.

Collonia jnirjmrescens. Duuker Ind. Moll., p. 129, pi. XII, figs. 1—3.

This shell already described by me from the Lower Musashino

of Miyata is very numerous wherever it is found. Yet even the

largest specimen is not larger than that found in the above forma-

tion, being only about 11 millim. in height and diameter.

Fossil occurrence.—Otake, Shisui. Tega, Shito (most nume-

rous). Lower Musashino of Miyata.

Living.—Japan (Dunker)
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159. JLeptothyra pygmaza, Yokoyama.

PL V. Fig. 17.

Shell small, turbinate. Whorls four, rapidly granting, shoulder-

ed, the surface above the shoulder a little sloping" and below an-

gulate in the middle. The sculpture consists of spiral threads

which are commonly alternately large and small. The shoulders

are marked with a large thread above which, that is to say. on the

sloping shelf, there are two larger ones. The angle below the

shoulder is also marked with a coarse thread. On the body-whorl,

between the shoulder and the angle, there is another coarse thread,-

though somewhat weaker, and between the latter and the angulate

periphery there is also a similar one. Between the coarser threads

there is generally found a weaker one as stated above. The base is

flatly convex with several spiral threads. Growth-lines generally

distinct between the threads and looking like minute striations.

Umbilicus perforate, rather small but deep. Aperture circular.

Height and diameter 4 millim.

Fossil occurrence.—Tega (frequent).

Living.—Central Japan.

1<»0. Lieitfotlttji'a erassiiirata, Yokoyama.

PI. V. Fig. 22.

Shell small, turbinate. Whorls about four, angulate in the

middle with the surface above the angle flat and gently sloping,

below vertical, spirally ornamented with threads and cords which

are altogether five on the penultimate whorl, one at the angle and

two both above and below the same, the two above being weaker

than the other three. On the body-whorl there is another strong

cord at the periphery which makes it angulate. The spaces be-

tween the cords are longitudinally finely striated by incremental

lines. Base abruptly narrowed, rather flattened, with several spiral

threads which gradually diminish in size toward the narrowly

perforate umbilicus. Aperture circular. Height and diameter 3.5

millim.
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Fossil occurrence.—Tega (rare)

Living.—Central Japan.

Family Trochidae.

Genus TKOCHUS, Linne,

161. Troehus spinigera, Yokoyama.

PL V. Fig. 18.

Shell small, conical. Whorls about six, slightly convex,,

furnished with unequal spiral threads set with numerous, close,

pointed, spine-like tubercles. Each whorl has two main threads

which divide it into three nearly equal parts with a finer thread

on each. Periphery angulate, with a smooth thread on it. Base

flattened, spirally grooved; grooves several, the outermost the

broadest, the other ones being more like impressed lines, although

the innermost one or two are somewhat stronger. Aperture (outer

lip fractured) roundly quadrate. Height 5 millim. Diameter

4 millim.

A single specimen, but very characteristic by its spinose-

tubercles.

Fossil occurrence.—Shito.

Genus MINOLTA, A. Adams.

162. Minolta tasmanica, Tenison-Woods.

PI. V. Fig. 19.

Minolta tasmanica. Tryon, Man. Concb., XI, p. 263, pi. 61, figs. 38—40.

Margarita (Minolta) tasmanica. Tenison-Woods, Proc. Roy. Soc. Tasm., 1876, p.

143 (1877)

Shell small, thin, depressed, with a low-conoidal spire. Whorls

about five, terraced above, convex below. Terraces horizontal,

flat or even somewhat concave, with very fine spiral lines. Convex

surface spirally striate ; stria? equal, close, six on the penultimate

whorl. Periphery rounded. Base convex with several close

spiral striae. Umbilicus open, with walls funnel-like and outer

margin rounded. The walls may be very steep or not; in the first
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-case the hole at the bottom is comparatively large, while in

the second it is comparatively small. Aperture subcircular.

Columella-lip covered with a thin callus. Outer lip thin. Height

3.5 millim. Diameter of shell 4.5 millim. Diameter of umbilical

margin about 1.5 millim.

A few specimens, all of which are smaller than those described

by Tryon aud Tenison-Woods.

Fossil occurrence.—Otake, Shito.

Living.—Tasmania.

Genus SOL.AKIEIXA, Woods.

163. Solariella philippensis, Watson.

PI. V. Fig. 21.

Solariella philippensis. Watson, Challenger Gastr., p. 73, pi. VI, fig. 10.

Shell small, turbinate-conie, thin. Whorls about five, sharply

angulate a little above the middle. Surface above the angle flat,

nearly horizontal or a little sloping, below very steep, flat or very

slightly convex. The sculpture consists generally of two spiral

threads, the one forming the angle and the other situated near the

lower suture. Between these two, there are often one or two fainter

threads which sometimes may become rather coarse. Besides the

spiral threads, oblique lines of growth are everywhere conspicuous,

giving the shell a longitudinally striated appearance. Periphery

angulate with a thread upon it, striated by the above mentioned

lines of growth. Base slightly convex, with a lew spiral threads

either on the whole surface or only near the large open umbilicus.

Umbilical margin bluntly angulate. Umbilical wall very steep

and ornamented with spiral striae crossed by lines of growth.

Bottom-hole tolerably large. Aperture subcircular, with peristome

discontinuous. Outer lip thin. Height and Diameter 4 millim.

The original colour of the shell is preserved in many specimens.

On the terrace above, there are several lathe-shaped dark purplish

blotches in a spiral row. Such blotches are also found on the
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steep lateral surface near the suture. On the base there is a row
of rectangular patches of the same colour.

Specimens are all smaller than those described by Watson.
Fossil occurrence.—Otake (not rare), Tega (rare), Shito (do).

•Oji (numerous).

Living.—Central Japan. Off Port Phillip, South Australia.

1U4. Solai'iella angulata, (Tokunaga).

Pi. V. Fig. 20.

Trochus (Minolta) aiujulatus. Tokuuaga, Foss. Env. Tokyo, p. 36, pi. II, fig. 5.

Shell medium-sized, turbinate-conic, rather thin. Whorls

about six, shouldered; shoulders furnished with a spiral cord, the

surface above the cord being slightly excavated (a character not

distinct in younger whorls); below somewhat convex with four

narrow spiral grooves. These grooves make the interspaces look

like broad flattish spiral cords of which the third from above is some

what broader and more elevated than the others. Lines of growth

elevated and prominent on the younger whorls, looking like long-

itudinal striations. On the body-whorl these lines are not so

prominent, though quite coarse. Periphery rounded. Base convex

with several inequidistant spiral grooves. Umbilical margin round-

ed. Umbilical wall with several spiral grooves, the spaces being

convex, cord-like and often made crenate by coarse lines of growth.

Aperture circular with thin continuous peristome. Height 11

miliim. Diameter 12 millim.

The original colour of the shell is present on many specimens

as brown longitudinal streaks.

Fossil occurrence.—Shito (very frequent). Oji in Musashi.

Genus TURCICA, A. Adams.

165. Turcica imperialis, A. Adams.

PI. V. Fig. 23.

Turcica imperialis. A. Adams, Proc. Zool, Soc. Loncl., 1863, p. 507. Pilsbry, Catalogue,

p. 98, in Tryon's Man. Conch., XT, p. 414, pi. G3, figs. 30, 31. Yokoyama,

Foss. Minra Peniu., 10. 91, pi. V. fig. 31.
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Trochus imperials. Lischke, Jap. Meeresconcli., IIT, p. 67, pi. IV, figs. 5,0. Tokunaga,

Foss. Env. Tokyo, p. 28 pi. I, fig. 60.

Trochus adamsiamm. Schreuck. Moll. Aimu-1. u. cl. nordjap. Meeres, p. 358, pi. XYI,

fig. 3.

A few specimen-.

Fossil occurrence.—Shito. Shinagawa in Miftashi. Lower

Musashino of Miyata.

Living.—Northern, Central and Western Japan.

Genus CAIXIOSTO.HA, Swainson.

ltfti. Calliostoma tiniemn (Danker), va>\

stiinaaawensis, Tokunaga.

PI. V. Fig. 25.

Trochus (Calliostoma) shinagawemis. Tokunaga, Foss. Env. Tokyo, p. 29, pi. II, fig. 4.

Shell turbinate-conic, pretty solid. Whorls eight, first two

nuclear, smooth and rounded. Post-nuclear whorls shouldered a

little above the middle; surface above shoulder flat, somewhat

sloping, below steep with a slight angulation a little above the

middle. Sculpture: Shoulders a£ well as angles with a coarse

spiral cord on them; flat surfaces with spiral threads which are

mostly alternately large and small. Of the larger threads, the sub-

sutural one is coarse, somewhat weaker than, or nearly as strong

as, the shoulder-cord, consisting of a series of more or less trans-

versely elongated grains. The coarser threads found on the shelf

above may likewise become granulate, especially on the older

whorls. Body-whorl angulate, with a strong cord on the angle.

Base convex, with many unequal spiral threads which are often

made graniferous by incremental lines. Umbilicus closed, though

in some specimens it is excavated. Aperture roundly quadrate,

the breadth being a little greater than the height. Outer lip thin.

Height 21 millim. Diameter 22 millim. In younger specimens,

the cords as well as the threads are much sharper and all granulate.

The figure given by Tokunaga is that of such a specimen.

Tokunaga considered this as a new species, but it is so closely

allied to Calliostoma unicum Dunker (Moll. Jap., p. 23, pi. Ill, fig.
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3) living in Northern to Western Japan that it can not be considered

as more than a variety. The chief difference of the fossil is in

the angulation of the whorls being sharp and distinct, while it is

less sharp or even indistinct in the living form. Besides, the fossil

shows on its base spiral threads instead of distant spiral grooves.

Fossil occurrence.—Otake (frequent), Shisui, Tega, Shito

(frequent). Shinagawa (rare).

Genus BASILISKA, Watson.

107. Basilissa ? latviuscula, Yokoyama.

PI. V. Fig. 24.

Shell thin, turbinate-conic Whorls about six of which the first

two are nuclear and rounded. Post-nuclear whorls convex, with

two faint angulations dividing the surface into three nearly equal

parts. Each angulation marked by a tine spiral stria. Surface

between angulations very finely spirally striate, the stria? being

visible only with a magnifier. Periphery sharply angulate and

somewhat projecting above the general surface of the body-whorl.

Base convex with very fine spiral lines. Umbilicus provided with

a chink. Aperture irregularly and roundly four-sided. Outer lip

very thin. Height 8 millim. Diameter 7 millim.

A single specimen. The nuclear whorls are coloured dark

brown, while the remaining part is dirty light green. These colours-

may be the remains of some original coloration.

Fossil occurrence.—Shito.

Genus USIBONIUfll, Link.

16S. Untbonium giganteum, (Lesson).

Umbonium giganteum. Pilsbry in Tryon's Man. Conch., XI, p. 454, pi. 58, figs. 17-19-

Catalogue, p. 100. Danker, Ind. Moll., p. 134. Yokoyama, Foss. Miura Peuin.,

p. 94, pi., VI, fig. 5.

Ttotella gigantea. Lesson, Illustr. de Zool., tome 17, 1831. Kiener, Spec, et Icon.

Coq. Viv., p. 16, PI. 3, fig. 7. Sowerby, Tbes. Conch., V, p. 136, pi. 472, figs.

15, 16.

Globulus giganteus. Lischke, Jap. Meeresconcb., Ill, p. 63.
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A single specimen, but readily recognized by its smooth

whorls.

Fossil occurrence.—Tega. Lower Musashino of Naganuma.

Living.—Central and Western Japan.

169. Umboniutn eostatutn, (Valenciennes).

Umbonium costatum. Pilsbry in Tryon's Man. Conch., XI, p. 454, pi. 59, figs. 34, 35.

Danker, Ind. Moll., p. 134. Yokoyama, Foss. Miura Penin., p. 95, pi. VI, fig. 6.

Eotella costata. Valenciennes in Kiener's Spec, et Icon. Coq. Viv., p. 10, pi. II, fig. 2.

Globulus costatus. Lischke, Jap. Meeresconchylien, I, p. 91. Schrenck, Moll. Amurl.

u. d. nordjap. Meeres, p. 367.

Many specimens of which one is nearly as large as the preced-

ing species.

Pilsbry in his Catalogue p. 101 mentions Umbonium superbum

Gould as a mere variety of Umbonium costatum. I should go a step

further and make no distinction between the two, as it is impos-

sible to distinguish them when they are present in numerous

specimens. Pilsbry himself says that the only difference is in size,

but even this character fails to be applicable in many cases.

I leave the question open as to whether Umbonium moniliferum

Lam. which is often like U. superbum is a good species or not.

Fossil occurrence.—Otake (frequent), Shisui (do), Kioroshi,

Tega, Shito. Lower Musashino of Naganuma.

Living.—Northern, Central and Western Japan.

Family Cyclostrematidae.

Genus CYCLOSTREM

A

, Marryatt.

170. Cyclostrema stillicidiattun, Yokoyama.

PI. V. Fig. 26.

Shell small, depressed-globose, thick. Whorls three, smooth,

rounded. Body-whorl with a blunt keel a little below the upper

suture, the surface between being shallowly excavate. Periphery

rounded. Base convex, with distinct lines of growth. Umbilicus

open, large, with margin bluntly angulate and wall nearly vertical.

Aperture oval, with the longer axis slightly oblique, sharply round-
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-ed behind, broadly in front.- Peristome continuous, thick. Height

25 millim. Diameter 2 millim. A single specimen.

This is somewhat like Cyclostrema sulcatum, Watson (Chal-

lenger Gastr.
,
pi. VIII, fig. 11) which, however, has the umbilicus

much larger.

Fossil occurrence.—Shito.

Family Stomatellidae.

Genus STOMATELLA, Lamarck.

171. Stmnatella lyratn, Pilsbry.

PI. VI. Pig. 2.

Stomatella lyrata. Pilsbry in Tryon's Man. Conch., XII., p. 12, pi. 2, figs. 3-5.

Catalogue, p. 104.

A depressed-globose shell with a short spire and three convex,

rapidly growing whorls. The sculpture consists of distant spiral

threads with interspaces latticed by oblique raised stria?.

OnJy three specimens, the largest measuring 6 millim. in

height and 8.5 millim. in diameter.

Fossil occurrence.—Otake. Tega.

Living.—Northern. Central and Western Japan.

Family Fissurellidae.

Genus MACROSCHIS.ua, Swainson.

172. Macroschistna sinensis, A. Adams, var. brevis, Yokoyama.

p]. VI. Pig. 3.

Shell oblong with the length a little less than twice the

breadth. Lateral margins straight (or very slightly concave),

parallel. Anterior margin rounded, posterior also in general round-

ed, but truncated in its middle portion. Anterior slope somewhat

convex and a little longer than half the length of the shell. Lateral

slopes straight and flat. Posterior slope very short, a trifle longer

than the eroded portion behind the hole, broad and shallowly ex-

cavated like a gutter. Hole wedge-shaped with nearly straight
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sides, very narrow in front, gradually becoming broader toward

behind where it is broadly rounded, having the length a little

greater than one-third that of the shell. Peristome horizontal

laterally, curved up both in front and behind, less so in the former

than in the latter.

Two specimens. The larger shows the following dimensions:

Length 15.5 millim. ; breadth 8 millim. ; height 4.2 millim. ; length

of hole 5.5 millim. By comparing it with the typical specimens of

this species (Pilsbry's Cat., p. 107 and Tryoir s Man. Conch., XII,

p. 190. pi. 59, figs. 56-59), the shell is somewhat shorter, and in

outline more like 3Iacroschisma lischkei Pilsbry (Cat.
, p. 108, pi. VI,

figs. 1-5) which, however, differs from the fossil in many minor

points.

Fossil occurrence.—Otake, Tega. Lower Musashino of Yoko-

suka (typical form).

Living.—The typical form of the species lives in Central Japan,

China, and Singapore.

Genus PUNtTURELLA, Lowe.

17S. Panet itveila nob His, (A. Adams).

PI. VI. Pig. 4.

PuuctureUa nobilis. Pilsbry, Catalogue, p. 109. In Tryon's Man. Concb., XII, p. 231,

pi. 63, figs. 34-37.

Cemoria nobilis, A. Adams in Sowerby's Tbes. Concb., Ill, p. 208, figs. 6-9. Sowerby in

Eeeve's Concb. Icon., XIX, fig. 6. Dunker, Index Moll., p. 154.

A. Adams gives the description of this species as follows:

"Elevated-conical, vertex acuminate, inclined, acute; radiating

ribs strong, equidistant; interstices concentrically striated. Fissure

narrow, lanceolate. Margin deeply crenulated. Resembling

Cemoria cucullata Gould, but with the ribs stronger, wider apart

and equal; the apex moreover is considerably more elevated and

acute."

Two specimens, the larger of which is only a fragment. The

other which is 7 millim. long, 6 millim. broad and 5 millim. high,

has about nineteen radiating ribs between which there is always a

weaker interstitial not attaining the apex.
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Fossil occurrence.—Shito.

Living.—Northern Japan.

Genus ElIARGINi'Li, Lamarck.

174. Kmtwf/iiiula vadososinufita, Yokoyarna.

PI. VI. Pig. 5.

Shell low-conic, thick, the apex recurved, situated at a little

less than the posterior third of the length of the shell. Sculpture

-consisting of numerous riblets latticed by elevated lines of growth.

Riblets unequal especially on the posterior slope where they are

alternately large and small. The riblets of the anterior portion of

the shell are more equal, although occasionally with a line thread

between. Aperture somewhat elongate-oval, tapering in front.

Slit very shallow, looking like a slight notch. Slit-fasciole a little

elevated, ornamented with raised lamellae. Height 8 millim. Length

23 millim. Breadth 15 millim. Rare.

This shell is like Subemarginula in having the slit shallow,

-but the slit-band is elevated and distinct as in Emaryinula.

Fossil occurrence.—Shito.

Family Patellidae.

Genus HELCIOMSCITS, Dall.

175. HeleioniscHS pallid us, (Gould).

Eelcwniscas pallidas. Pilsbry in Tryon's Man. Conch ,
XIII, p. 183, pi. 67, figs. 9, 10.

Catalogue, p. 112. Yokoyarna, Foss Minra Penin., p. 101, pi. VI, figs. 16.17.

Patella pallida. Gould, Proc. Bost. Soc. Nat. Hist., VII, p. 162. Dunker, Ind. Moll.,

p. 156. Lischke, Jap. Meeresconcb., I, p. 112.

Patella lamanonii. Schrenck, Moll. d. Amurl. u. d. nordjap. Meeres, p. 303, pi. XIV,

figs. 6-9.

A single specimen. This species has already been described

from the Lower Musashino in my work above quoted.

Fossil occurrence.—Shito. Lower Musashino of Miyata and

Koshiba.

Living.—Northern and Central Japan.
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Class SCAPHOPODA.

Family Dentalinidae.

Genus DEXTAL.IIIM, Linne.

176. Dentalium tveintiauffii, Dunker.

PI. VI. Fig. 6.

Dentalium neinkauffii. Dunker, Incl. Moll
, p. 153, pi. V, fig. 1. Pilsbry, Catalogue,

p. 116. In Tryon's Man. Couch., XVII, p. 40, pi. II, fig. 26. Yokoyama, Foss.

Miura Penin., p. 102, pi. VI, fig. 19-21.

Dentalium cf. weinkauffii. Tokunaga, Foss. Env. Tokyo, p. 33, pi. II, fig. 16.

The ribs which are present only on the apical portion of the

shell are often unequal, being then alternately large and small.

Specimens are very frequent at some places, as at Otake and

Shito.

Fossil occurrence.—Otake, Shisui, Kioroshi, Tega, Shito.

Shinagawa in Musashi. Lower Musashino of Naganuma, Koshiba,

Kanagawa, and Miyata.

Living.—Central Japan.

177. Dentaliiun octoffonutn, Lamarck.

Dentalium octogonum. Lamarck, Anim. saus Vert., V, p. 344. Lischke, Jap. Meeres-

conch , II, p. 103, III, p. 75, pi. V, figs. 1-3. Dunker, Ind. Moll., p. 153. Schrenck,

Moll. Amurl. u. d. nordjap. Meeres, p. 381. Brauns, Geol. Env. Tokio, p. 95.

Tokunaga, Foss. Env. Tokyo, p. 33, pi. II, fig. 15. Yokoyama, Foss. Miura

Penin., p. 103, pi. VI, figs. 22-24.

This Dentalium already known by the names of D. octangula-

tum, D. hexagonum and D. sexcostatum is represented by a few

fragments which are either six-, eight-, or nine-sided. The angles

are ribbed in some specimens, having several finer riblets between.

Fossil occurrence.—Otake and Shito. Oji and Shinagawa.

Lower Musashino of Miyata, Yokosuka and Naganuma.

Living.—Northern, Central and Western Japan. China, Aus-
tralia, Ceylon.
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178. Dentalium eclocnse, Tokunaga.

Dentalium edoense. Tokunaga, Foss. Env. Tokyo, p. 34. pi. II, fig. 17. Yokoyarna,

Foss. Miura Penin., p. 103, pi. VI, fig. 28.

This apparently smooth-shelled form is very frequent at some

places, although mostly in fragments.

Fossil occurrence.—Otake, Shisui, Tega, Shito. Oji and

Shinagawa in Musashi. Lower Musashino of Miyata, Yokosuka

and Naganuma.

Living.—Central and Western Japan.

179. Dentalium {JFustiaria) nipponicitm, Yokoyarna.

PI. VI. Fig. 7.

Shell rather small, slightly curved, pretty rapidly growing

smooth, circular in section, provided with a deep narrow slit not

quite straight and often with the sides not strictly parallel, some

parts swelling in breadth. Posterior opening narrowed, longly ovate.

The specimens, though numerous, are more or less broken

at the larger end. The largest measures 27 millim. in length, and

3 millim. in diameter (larger end) with the slit 4 millim. in length.

Fossil occurrence.—Shito.

Class LAMELLIBRANCHIATA.

Order Teleodesmacea.

Family Pholadidae.

Genus PHOLiS, Linne.

180. Pholas fragilis, Sowerby.

Pholas fragilis. Sowerby, Tbes. Conck., vol. II, p. 488, 1 . 108, figs. 92, 93. Lisckke,

Jap. Meeresconch., I, p. 143. Yokoyarna, Foss. Miura Penin., p. 104, pi. VI,

fig. 29.

Barnea fragilis. Dunker, Ind. Moll., p. 170.

A right valve not quite perfect. Its anterior end is obtusely

pointed.

Fossil occurrence.—Otake. Lower Musashino of Yokosuka.

Living.—Northern and Western Japan. Philippine-
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Genus JOUANNETIA, Desmoulins.

181. JTouannetia hatnakurensis, Yokoyama.

PI. VI. Pig. 10.

A single fractured right valve which, however, agrees

exactly with a living shell picked up on the coast of Kamakura.

Shell small, roughly four-sided in outline, with surface

divided into two parts by a mesial groove. The anterior half is

very convex with the dorsal margin very short and slightly

concave, and the ventral margin steeply ascending, almost twice

as long as the dorsal, and at first straight, but excavated near the

upper end, so that the front border of the shell becomes pointed,

though blunt at apex. The sculpture consists of concentric and

radiating riblets. The radiating riblets are unequal, rather distant,

about ten in number, alternately large and small in the middle

portion of the surface and quite absent in a small space immedia-

tely bordering the mesial groove. The concentric riblets are close,

rounded and going over the radiating ones, giving them a crenate

appearance. The margin is also crenate. The dorsal margin of

the posterior half of the shell is double the length of that of the

anterior half, scarcely convex, sloping, the meeting point with the

ascending, somewhat modulatory ventral margin being subtrun-

cate. Margin smooth.

The fossil specimen is only 4.5millim. in length and 3.6

millim. in height, while a recent one from Kamakura is 7.6 millim

by 5.2 millim.

Allied to Jouannetia japonica Yokoyama (Fossils from Miura

Peninsula, p. 105, pi. VII. Fig. 5) from the Lower Musashino

which, however, shows a coarser sculpture.

Fossil occurrence.—Shito.

Li ving.—Cen tral Japan

.
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Family Saxicavidae.

Genus PAXOPE, Menard.11

1S2. Patiope yenei'osa (Gould).

PI. VI. Fig. 14, 15.

iPanopasa genewsa. Gould, Proc. Bost. Soc. Nat. Hist., vol. Ill, p. 215. Wilke's

Expedition, p. 385, pi. XXXIV, fig. 507. Otia Conch., p. 165. Brauns, Geol. Env.

Tokio, p. 36, pi. Ill, fig. 14. Tokunaga, Foss. Env. Tokyo, p. 38. Dall, Tert.

Fauna Florida, pt. IV, p. 830. Arnold, Pal. £ Strat. Mar. Plioc. a. Pleist. San

Pedro, California, p. 182.

Glycimeris ijenerosa. H. and A. Adams, Gen. Piec. Moll., p. 350. Gabb, Pal. Cal., II,

89. Keep, West Coast Shells, p. 209, fig. 178. Pilsbry, Cat. Mar. Moll. Jap.,

p. 117.

This shell excellently figured by Brauns in his work above

cited is very variable in shape as wel] as in thickness. The
typical form is rather thin-shelled, nearly equilateral, transversely

oblong, anteriorly rounded, posteriorly subtruncate, with the

proportion . of length to height equal to about 10 to 6.6 on an

average. But there is also a more elongated arcuate form

characterized by a thick and solid shell with the length nearly

twice the height.

Dall in his ., Tertiary Fauna of Florida'* p. 831, mentions

two varieties of the species which he calls solida and globosa, of

which var. solida seems to correspond to our longer form, although

I can not assert it with certainty, as he does not give figures of his

so-called varieties.

In our plate, the typical as well as the longer form is figured.

Fossil occurrence in Japan.—Otake (frequent), Tega. Semata.

Also Oji and Shinagawa-

Fossil occurrence in America.—Miocene, Pliocene and

Pleistocene of California.

Living.—Northern Japan. West Coast of X. America from

Puget Sound to San Diego.

1) Often -written erroneously Panopai (Zittel's Text-book of Palaeontology edited by

Eastman 1913, p. 500).
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Genus SAXICAVA, Fleuriau de Bellevue.

183. Saasicava orietttalis, Yokoyama.

Sascicava orientalis. Yokoyama, Foss. Miura Penin., p. 106, pi. VII, fig. 2, 3.

A left valve much larger than the specimens hitherto-

obtained, but not quite perfect. The general shape and the thin

state of the shell are, however, alike.

Fossil occurrence.—Shito. Lower Musashino of Yokosuka.

Family Corbulidae-

Genus CORBULA, Bruguiere.

1S4. Corbula erythrodon, Lamarck.

PI. VI. Figs. 8, 9.

Corbula ei-ythrodon. Lamarck, Anim. sans Vert., VI, p. 138. Liscbke, Jap. Meeres-

conch., I, p. 136. Dunker, Incl. Moll., p. 176. Pilsbry, Catalogue, p. 117.

Eeeve, Conch. Icon., Corbula, pi. I, fig. 4.

This species is easily recognized by its thick, ovate, nearly

equilateral, carinated shell which is concentrically grooved on the

surface. A perfect specimen with both valves preserved measures

25 millim. in length, 14 millim. in height and 9 millim. in

thickness.

Together with the typical specimens, there occur several

which are rather thin-shelled, but without any marked difference

in shape. Such thin-shelled ones occur also among the living,

the two being bridged over by intermediate forms.

Fossil occurrence.—Otake (rare). Kioroshi (do).

Living.—Central and Western Japan.

185. Corbula vetiusta, Gould.

Corbula venusta. Gould, Bost. Soc. Nat. Hist., vol. VIII, p. 25. Otia Concbologica,

p. 164. Scbrenck, Moll. Amnrl. u. d. nordjap. Meeres, p. 505, pi. XXV, figs.

1-4. Dunker, Index Moll., p. 177. Tokunaga, Foss. Env. Tokyo, p. 39, pi. II,

fig. 22. Yokoyama, Foss. Miura Penin., p. 107, pi. VII, figs. 4-6. Pilsbry,

Catalogue, p. 117.

This species which is now living in Northern Japan is

frequent at some localities.
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Fossil occurrence.—Otake, Shisui, Kamenari, Tega, Shito.

Oji in Musashi. Lower Musashino of Miyata, Yokosuka, Koshiba

and Naganuma.

1S6. Corbula frequens, Yokoyama.

PI. VI. Fig. 16, 17.

Shell rather thick and solid, triangular in outline, moderately

swollen, inequivalve, subequilateral, anterior side a little longer

than posterior, anterior margin broadly rounded, posterior obliquely

truncate (the obliquity being very variable; when it is very great,

the truncation becomes indistinct and the posterior end appears

more or less beaked), ventral margin arcuate. Surface with rough

lines of growth making it more or less concentrically undulate.

A blunt keel runs from the beak to the postero-ventral corner of

the shell. Tooth of the right valve strung and triangular, that of

the left smaller and divide o two lobes by a groove running

longitudinally. Pallial line distinct, with sinus very shallow.

Anterior muscular impression elongated, with the lower half

broader than the upper, posterior ovate.

The following are some of the measurements:

Length. Height. Depth.

Eight valve (very obliquely truncate). 31.4 millim. 23.2 millim. 9.4millim

„ (less „ „ ). 22.8 „ 16.8 „ 6.5 „

„ (least „ „ ). 22.1 „ 16.3 „ 7.5 „

Left „ (very obliquely „ ). 22.6 „ 17.2 „ 6.7 „

Although the outline is rather variable, the proportion of

length to height is tolerably constant, being 10 to 7.3-7.6.

Fossil occurrence.—Otake, Shisui, Tega, Shito (abundant).

1ST. Cot'bula pustulosa, Yokoyama.

PJ. VI. Fig. 18.

Shell moderately thick, transversely ovate, inequivalve,

nearly inequilateral, the beaks being only a little in front of the

middle; anterior margin more or less rounded, posterior obliquely
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subtruncate, postero-dorsal convex, antero-dorsal straight, ventral

broadly arcuate; postero- ventral corner bluntly pointed. Surface

with a blunt edge running from beak to postero-ventral angle,

smooth in general, though incremental lines are more or less

rough. Tooth of right valve triangular, with a large fossa behind

it. Pallial line rather indistinct. Anterior muscular impression

elongated and pear-shaped, posterior more rounded, though with

a short pointed process above. The interior of the shell is marked

with irregularly distributed pits which may be due to the formation

of pearls.

In general outline this shell resembles the preceding, but it is

thinner, less triangular, and always provided with the pits above

mentioned which are absent in the other species described in this

paper.

The following are some of the measurements:

Length. Height. Depth.

Eight valve 17.9 rnillim. 12.6 uiiDim. 5.3 niillim.

17.5 „

Left „ 14.3 „

15.3 „

Fossil occurrence.— Otake (rare), Shisui (do).

lss. Oorbula setnafeiisis, Yokoyama.

PI. VI. Pigs. 19, 20.

Shell rather thin, moderately ventricose, transversely oblong,

nearly equilateral. Right valve a little longer than left, rounded at

both ends, but more sharply so behind, while the left valve has the

posterior border obliquely subtruncate. Surface with faint

radiating striae near the ventral border. An obtuse edge runs

from the beak to the postero-ventral angle, and in the left valve

there is a shallow depression running from the beak to the antero-

ventral corner. Pallial line indistinct. Anterior muscular

impression elongated, posterior more triangular.

The measurements of three valves are as follows:

12.0 „ 4.4

y.2 „ 4.0

10.0 „ 4.3
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Length. Height. Depth.
Left valve 14.3 millim. 10.2 inillim. 4.1 millim

Eight „ 9-3 „ 6.0 „ 5S.1 „

>> >> 7,5 „ 5.2 „ 1.9 „

Fossil occurrence-—Shito (rare).

189. Coi'bula pyyitima, Yokoyama.

PL \II. Figs. 4, 5.

Several specimens, but mostly right valves.

Shell small, thick, swollen, high triangular, somewhat oblique,

.

inequivalve, inequilateral; anterior side a little longer than

posterior, anterior border rounded, posterior truncate, postero-

ventral angle roundly angular, ventral border broadly arcuate.

Surface ornamented with regular concentric grooves. Beaks

inflated, with an obtuse edge running to postero-ventral corner.

Anterior muscular impression curved and pear-shaped, posterior

ovate. Pallial line very shallowly indented, the sinus looking

only like a broad crescent.

A specimen with both valves perfect measures 4.3 millim. in

length, 3.6 millim. in height and 2.7 millim. in thickness.

Some of the specimens have the surface rather smooth, a

phenomenon probably due to friction.

Fossil occurrence.—Otake (rather frequent), Kioroshi, Tega.

1«)0. Coi'bula substriata, Yokoyama.

PI. VH. Fig. 3.

A single right valve. It is small, thick, ventricose, subqua-

drate, inequilateral, with anterior side shorter than posterior,

rounded in front and quite truncate behind. The postero-dorsai

angle is obtuse, while the postero-ventral is roundly right-angled.

Ventral margin broadly arcuate. Surface with coarse irregular

concentric grooves. Beaks large and swollen, a sharp edge

running from them to the postero-ventral corner with a second

but weaker one near the hinge-margin. Between these edges the

surface is somewhat excavated. Tooth bluntly pointed. Pallial

line distinct, simple. Length 4 millim. Height 3.6 millim.

Depth 2 millim.
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This shell looks like Corbula striata Walther and Boys

(Wood, Crag Moll., II, Bivalves, p. 274, pi. XXX, fig. 3) from

the English Crag, although more quadrate in shape.

Fossil occurrence.—Shito.

Family Myacidae.

Genus CRYPIOMYA, Conrad.

191. Cvyptomya busoettsis, Yokoyaina.

PI. VII. Figs. 1, 2.

Shell small, thin, transversely elliptical, convex, nearly

equilateral, rounded in front, obliquely truncate behind, the trun-

cated border forming tolerably sharp angles both above and below.

Antero-dorsal margin arched, postero-dorsal nearly straight,

ventral broadly arcuate. Surface smooth, with beaks small, a

sharp edge running from them to the postero-ventral corner,

behind which the surface is slightly concave. Left valve with a

triangular ligamental spoon and a tooth behind it. Anterior

muscular impression elongated-fusiform, somewhat bent in the

middle, posterior short-fusiform. Pallial line simple.

Specimens are rare. The largest we have is a left valve 18.5

millim. in length, 11 millim. in height and 3 millim. in depth.

The next largest is a right valve 17.5 millim. in length, 11 millim.

in height and 3.5 millim. in depth.

This species is closely akin to Cryptomya elliptica Adams
(Dunker, Ind. Moll., p. 178, pi. VII, figs. 17-19), but lacks the

radial striations of the latter.

Fossil occurrence.—Otake, Kamenari. Oji in Musashi.

Living.—Central Japan.

Family Mactridae.

Genus MACTRA, Linne.

102. Jftactt'a sulcataria, Deshayes.

pi. vn. Pig. 6.

Mactra sulcataria. Deshayes, Proc. Zool. Soc. London, 1855, p. 15. Reeve, Conch.

Icon., Mactra, sp. 5. Schrenck, Moll. Amurl. u. d. nordjap. Meeres, p. 570, pi.
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XXIII, figs. 1, 2. Liscbke, Jap. Meeresconch., I, p. 133. Pilsbry, Cat., p.

118. Tokunaga, Foss. Env. Tokyo, p. 40, pi. II, fig. 26.

Trigonella sxtlcataria. Dunker, Ind. Moll., p. 182.

This rather thin-shelled species is easily recognized b}7 its

ovately triangular shape, longer than high, somewhat equilateral

and with both extremities rounded, posterior somewhat more

sharply than anterior. Convexity moderate. The surface is

concentrically but unequally grooved. Lunula and area hardly

developed.

The shell attains a large size, the largest in our collection

being 78 millim. in length and 67 millim. in height.

Fossil occurrence.—Otake (in thousands), Kamenari

(frequent), Kioroshi (do), Shisui (do), Tega (do), Shito. Oji and

Shinagawa in Musashi.

Living.—Northern to Western Japan. North China. Possiet

Bay (near Vladivostok).

193. Mactra vetteriformis, Deshayes.

M% tra veneriformis. Deshayes, Proc. Zool, Soc. London, 1853, p. 15. Reeve, Conch.

Icon., Mactra, pi. IX, fig. 78. Lischke, Jap. Meeresconch., I, p. 133, II, p. 121,

pi. IX, figs. 7, 8. Brauns, Geol. Env. Tokio, p. 38, pi. IV, fig. 17. Tokunaga, Foss.

Env. Tokyo, p. 40. Yokoyarna, Foss. Miura Penin., p. 109, pi. VIII, fig. 10.

Trigonella veneriformis. Dunker, Ind. Moll., p. 182.

This shell, which is found in thousands in the seas near Tokyo,

is represented only by two specimens, a left and a right valve.

Its rarity as a fossil in general is quite noteworthy. When
compared with the preceding species, it is usually somewhat

smaller, but higher and more inflated. .

Fossil occurrence.—Otake, Tega. Lower Musashino of

Yokosuka.

Living.—Northern to Western Japan.

164. Mactra ovalina, Lamarck.

PI. VII. Fig. 12, 13.

Mactra ovalina. Lamarck, Hist. Nat., 2d. Ed., VI, p. 104. Keeve, Conch. Icon.,

Mactra, pi. XIV, fig. 66. Mart. Chemn. Syst. Conch. Cab., Mactra, p. 69, pi.

XXV, figs. 1, la, pi. XXVIII, fig. 3.
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The shell is thin, flat, transversely oval, inequilateral with

the posterior end somewhat gaping. The area is distinct, bounded

in each valve by a sharp edge running from beak to postero-

ventral corner. Within the area there is an obtuse ridge dividing

the surface into two longitudinal, somewhat concave parts. Lu-

nula present, but indistinct. Beaks very small, approaching.

Surface only concentrically striate. Ligamental pit triangular.

Pallial sinus large and deep, elliptical, reaching somewhat be-

yond the beak.

The largest specimen is a broken right valve 43 millim. in

height. The length, if perfect, would be about 63 millim. The

largest perfect right valve obtained measures 32 millim. in length,

20.6 millim. in height and 5.4 millim. in depth, while the largest

left measures 31.7 millim. in length, 20.8 millim. in height and

5.7 millim. in depth. Rare at all the localities.

Fossil occurrence.—Otake, Shisui, Tega. Oji in Musashi.

Living.—Central Japan. Puget Sound in Washington.

195. UHaetra dunkeri, Yokoyama.

PI. VII. Fig. 7, 8.

Shell small, rather thin, moderately convex, triangular in

general outline, somewhat longer than high, subequilateral,

anterior end sharply rounded, posterior bluntly pointed, antero-

dorsal border broadly arched, postero-dorsal very convex, some-

what angulate in the middle so as to make the shell appear ob-

liquely subtruncate behind, ventral broadly arcuate. Surface

smooth bluntly cannated. Pallial sinus moderately deep, finger-

like.

This shell stands in form between Mactra straminea (Ind.

Moll, p. 183, pi. VII, figs. 5, 6) and 31. crossei (Ibid. p. 183, pi.

VII, figs. 1-4) of Dunker, being more triangular than the former

and higher than the latter. Moreover, it is generally smaller.

The fossil specimens, which are pretty frequent, do not attain

more than 7 millim. in length, while the living found in the Sea

of Sagami are somewhat larger. There is a left valve measuring
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11.3 millim. in length, 10.2 millim. in height and 3 millim. in

depth. It is coloured pinkish, especially near the beak.

Fossil occurrence.—Shisui (frequent), Tega.

Living.—Central Japan.

lftfi. Mactra saeJialhteiisis, Schrenck var. imperialis, Yokoyama.

PI. VII. Fig. 9, 10.

Mactra sachalinensis. Tokunaga, Foss. Env. Tokyo, p. 39, pi. II, fig. 25.

Shell large, thick, tumid, triangular, anterior side shorter than

posterior, rounded at both ends though generally more sharply

behind than in front, postero-dorsal slope either straight or only a

little arched, ventral margin broadly curved with the anterior half

sometimes less curved or even nearly straight, postero-ventral and

antero-ventral corners generally indistinctly and obtusely angulate.

Surface with very unequal and irregular concentric grooves-

Beaks comparatively small, very obtuse, with indistinct edges

running both to postero-ventral and antero-ventral corners near

which they become more or less distinct. Ligamental pit triangu-

lar, protruding downward far out of the hinge-margin. Anterior

muscular impression fig-shaped, posterior more squarely oval.

Pallial sinus deep, tongue-shaped.

There is a considerable variation in the shape of the shell,

some being more ovate than others.

The figured specimens are very large ones, if not the largest.

The right valve (fig. 10) measures 119 millim. in length, 90.5

millim. in height and 33 millim. in depth, while the left (fig. 9)

which is more triangular in shape is 111 millim. in length, 86,5

millim. in height and 33 millim. in depth. There is also a

broken right valve 110 millim. in height.

Tokunaga identified this shell with the above named species

of Schrenck. But there are several well-marked distinctions

between the two. The fossil shell is more triangular in outline,

with the anterior muscular impression shorter and the ligamental

pit larger and more protruding downward. The pallial sinus,

too, is perhaps a little deeper (Tokunaga figures it as if pointed,



T qq Art. 1.—M. Tokoyauia :

which is an error). On these accounts, I separate the fossil as

a variety of the living shell.

Fossil occurrence.—Otake (frequent), Shisui, Shito. Oji and

Tabata in Masashi.

Genus SPISUtA, Gray.

197. Spisnla grayana, (Schrenck).

PI. VIII. Fig. 1, 2.

Spisula (jrayana. Pilsbry, Cat., p. 119.

Mactra (Spisula) (jrayana. Schrenck, Moll. Amurl. u. d. nordjap. Meeres, p. 572.

Mactra ovalis. Eeeve, Coach. Icon., Mactra, pi. IX, fig. 36.

Mactra ponderosa. Philippi, Abbild., I, Mactra, p. 1 (165), pi. I, fig, 1.

A rather thin, flatly convex, triangular shell with the

anterior side a little longer than the posterior. Both ends

rounded, much more sharply in front than behind. Surface

smooth, only with lines of growth. Pallial sinus deep, finger-

like, subtruncate or rounded at end.

The following are the measurements of the two valves

figured

:

Length. Height. Depth.

Right valve 63.0millirn. 45.2 rnillirn. 11.9 millim.

Left „ 52.5 „ 38.3 „ 9.3 „

Fossil occurrence.—Shito (frequent).

Living.—Northern Japan. Okhotsk Sea. Behring Sea.

Massachusetts.

198. Spisula hemardi Pilsbry.

PI. VIII. Fig. 3, 4.

Spisula {Oxyperas) bemardi. Pilsbry, New Jap. Mar. Moll., Pelecypoda, Proc. Acad.

Nat. Sci. Phil., July, 1904, p. 550, pi. XXXIX, figs. 4-6.

A. transversely elongated triangular shell almost twice as

long as high. Surface concentrically grooved, although smooth
near the beaks. Lateral teeth normally crenulate.
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Although the shell is generally moderately thick, there are

occasionally thin shelled specimens among the younger one-.

Fossil occurrence.—Shito (not rare), Kioroshi.

Living.—Western Japan.

Genus RAETA, Gray.

199. Raeta yokohainensis, Pilsbry.

PI. YIII. Fig. 5, 6.

Raeta yokohamensis. Pilsbry, Catalogue, p. 119, pi. Ill, figs. 4, 5.

A thin, fragile, white, swollen shell ovately triangular in

shape, compressed, bluntly pointed and a little gaping behind,

with the surface concentrically corrugated.

Fossil occurrence.—Otake (rather frequent), Tega (frequent).

Shisui, Kamenari. Oji in Musashi.

Living.—Central Japan (Tokyo Bay).

200. Raeta pellicula, (Deshayes)

PI. IX. Fig. 6.

B teta pellicula. Pilsbry, Cat. Mar. Moll. Jap., p. 119.

Mactra pellicula. Deshayes, Proc. Zool. Soc. Land., 1854, p. 68. Eeeve, Conch. Icon.,

Mactra, pi. XXI, fig. 124.

An imperfect left valve swollen and rounded in front, some-

what flattened and truncate behind. The thin shell shows

concentric furrows on the surface. It is 23 (?) millim. long, 18.5

millim. high and 6 millim. deep.

Fossil occurrence.—Otake.

Living.—Japan (according to Reeve).

201. Raeta elliptica, Yokoyama.

PI. VIH. Fig. 7.

Shell thin, fragile, transversely ovately elliptical, inflated,

somewhat flattened near the posterior end, with posterior side a

little shorter than anterior, rounded at both ends, though some-
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times rather subtrancate behind. Anterior and posterior margins

more or less straight, going over into lateral margins without any

angulation; ventral margin arcuate, slightly gaping behind. Surface

mure or less concentrically corrugated, especially s< toward lateral

margins, somewhat flattened or even excavated a little behind the

middle. Pallial line and sinus generally indistinct, the latter large

but -hallow and rounded.

The largest right valve measures 18.2 millim. in length. 13

millim. in height, 4. 1 millim. in depth, while the largest left

measures 14.6 millim. in length, 10 millim. in height and 3

millim. in depth.

This shell seems to have been more or less hyaline when

fresh, as some of the specimens show such a character and are

translucent.

Fossil occurrence.—Tega (very frequent), Kamenari, Kioroshi.

S03. Raeta tmiynifica, Yokoyama.

PI. VIII. Fig. 12, 13.

Shell comparatively large, thin, inquilateral. anterior side

somewhat shorter than posterior, transversely oval, swollen and

broadly rounded in front, compressed and quickly narrowed

behind, with the end truncate and a little gaping. Surface with

numerous irregular concentric plications. Main teeth rather

small, two in the left valve and one in the right, the posterior one

in the former being somewhat deltoid in shape. Posterior lateral

tooth very long. Pallial sinus very large and deep, horizontal,

finger-like.

A single shell with both valves perfect. Length 42.5 millim.

of which about 20 millim. belong to the anterior side. Height 37

millim. Thickness 25.5 millim.

This species is somewhat like Raeta anatinoides (Reeve) shown

in Conch. Icon., Mactra, pi. XXI, fig. 123 from an unknown
locality, which, however, is more pointed behind.

Fossil occurrence.—Tega (Kizaki).
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Genus TRESIS, Gray.

203. Tt'esus nuttali (Conrad).

PI. VIII. Pig. 8.

TresOs nuttali. Dunker, Ind. Moll., p. 184. Pilsbry, Cat., p. 120. Tokunaga, Foss.

Env. Tokyo, p. 42. Arnold, Pal. a. Strat. San Pedro, California, p. 178.

Lutraria nuttali. Conrad, Jour. Acad. Nat. Sci. Phi]., vol. VII, 1837, p. 235, pi. XVIII

fig. 1. Liscbke, Jap. Meeresconcb., I, p. 136. Brauns, Geol Env. Tokio, p. 38,

pi. IV, fig. 6.

Lutraria maxima. MiddendorfT, Mai. Pioss., Ill, p. 66, pi. XIX, figs. 1-4. Reeve,

Conch. Icon., Lutraria, pi. V, fig. 18. Non L. maxima Jonas.

This large shell excellently figured by Brauns is frequent both

living and fossil in the neighbourhood of Tokyo.

Although comparatively thin-shelled in general, some of the

fossil specimens are rather thick and attain the length of 165

millim. with the height of 120 millim.

Fossil occurrence in Japan.—Otake (quite frequent), Shisui,

Tega, Shito (frequent). Oji and Shinagawa in Musashi.

Fossil occurrence in America.—Pliocene and Pleistocene of

San Pedro, California.

Living.—Northern, Central and Western Japan. Alaska to

San Diego on the west coast of America.

Genus 1,1 TKAKIA, Lamarck.

394. iJutraria tnaacima, Jonas.

PI. VIII, Figs. 9, 10.

Lutraria maxima. Jonas, Zeitscbr. f. Malak., 1844, p. 34 (non L. maxima Midd.).

Pieeve, Conch. Icon., Lutraria, pi. Ill, fig. 11. Liscbke, Jap. Meeresconcb., I, p.

138. Pilsbry, Cat., p. 120.

Characterized by a transversely elongate -oblong, compressed,

very inequilateral shell more than twice as long as high. The

surface is smooth.

This shell is somewhat like Lutraria ovalis Tokunaga (Foss.

Env. Tokyo, p. 41, pi. II, fig. 28) from Shinagawa which is

possibly identical with Lutraria sieboldi Reeve (no. 15 of his Conch.

Icon.), but it is decidedly longer.
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Length. Height. Depth.

Left valve 126.7 millim. 61.2 millim. 13.2 milliin.

Eight „ 127.2 „ 64.3 „ 13.5 „

Fossil occurrence.—Otake (frequent), Kioroshi, Shito.

Living.—Western Japan.

Family Solenidae.

Genus SOUEN, Linne.

205. Solen f/rantlis, Danker.

PI. IX. Fig. 1.

Solen yrandis. Dauker, Nov. Conch., II, p. 71, pi. XXIV, fig. 5. Iiicl. Moll., p. 172.

Lischke, Jap. Meeresconch., I, p. 141. Mart. u. Chem., Syst. Conch. Cab.,

XI, part 3, Solenacese, p. 18, pi. VII, fig. 1. Pilsbry, Cat., p. 190.

This splendid shell is either straightly truncate or slightly

concave in front, while it is rounded behind. The length is 4.3-4.4

times the height. The largest specimen obtained measures 135

millim. in length. 30 millim. in height and 18.5 millim in

thickness.

Brauns in his "' Geology of the Environs of Tokio "
(p. 56)

says that this species is very frequent at Oji, but as not a single

specimen has since been found, it i> very likely that he mistook

the next species for it.

Fossil occurrence.—Otake (very frequent), Tega.

Living.—Western Japan. Philippines.

20<». Solen ki'u.senstefnii. Schrenck.

PI. IX. Fig. 5.

Solen krusensternii. Schrenck, Moll. Amurl. XL cl. nordjap. Meeres, p. 594, pi. XXV,
figs. 9-12. Pilsbry, Catalogue, p. 190. Tokunaga, Foss. Env. Tokyo, p. 36, pi.

II, fig. 19.

Ensis krusensternii. Duuker, Ind. Moll., p. 173.

Although smaller in size than the preceding, this species is

comparatively longer, and also somewhat longer than the living

specimens. Schrenck >ay> that the length is about four times and
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a half the height. But in the fossil specimens the length is gene-

rally five times the height or even a little greater. The upper

margin (hinge-margin) is often somewhat concave, though it is

usually straight.

The fos>il specimens are generally somewhat smaller than

the living, the largest measuring 80 millim. in length and 15

millim. in height.

Fossil occurrence.—Otake (very frequent), Shisui(do), Kame-
nari, Tega, Shito, (very frequent). Oji, Tabata and Shinagawa in

Musashi.

Living.—Northern Japan.*

Genus SILHU A, Muhlfeld.

207. Siliqua pulchella, (Dunker).

PI. IX. Fig 7.

Siliqua pulchella. Pilsbry, Catalogue, p. 121.

Anlus pulchelhis. Danker, Zeitschrift far Malakol., 1852, p. 58. Nov. Conch., pt. II,.

p. 20, pi. VI, tigs. 4, 5. Ind. Moll., p. 174. Lischke, Jap. Meeresconch., II, p.

124.

Machara pulchella. Clessin, Mart. u. Chem Syst. Conch. Cab., vol. XI, pt. 3, Solenacea,

p. 65. pi. XX, fig. 6.

The shell is thin, fragile, transversely much elongated,

subelliptical, very inequilateral, smooth (in fresh state with fine

radiating lines except on the posterior surface), with a strong inner

rib which runs from the beak to the ventral margin.

Most of the specimens have the length a little greater than

three times the height, but there is one from Tega which is shorter,

the length being not quite three times the height. It is probably

due to variation.

Fossil occurrence.—Otake (pretty frequent), Tega.

Living.—Central and Western Japan.

* Pilsbry mentions Akashi as one of the habitats of S. krusenstemii (Catalogue, p. 190)

on he authority of Stearns. But it is evidently a mistake for Akkeshi (Northern Japan).
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Genus SOUECURTU8, Blainville.

20s. Solecurtus divarieaius, (Lischke).

Solecurtm divaricatus. Clessin in Mart. u. Cliem. Syst. Conch. Cab., XI, pt. 3, p. 87,

pi. 21, fig. 4. Yokoyama, l-'oss. Miura Penin., p. 112, pi. VII, tig. 14.

Mocha divaricate. Lischke, Jap. Meeresconch., I, p. 142, pi. X, figs. 1, 2. Toknnaga,

Foss. Env. Tokyo, p. 36, pi. II, fig. 20.

Sokcurtw {Mocha) divaricatus. Pilsbry, Cat., p. 121.

This shell first described and figured by Lischke is pretty

frequent as a fossil. It is readily recognized by its transversely

elongato-oblong form with distant, impressed, radiating lines on

the surface.

Fossil occurrence.—Otake (pretty frequent), Tega, Shito.

Oji m Musashi. Lower Musashino of Yokosuka.

Living.—Central and Western Japan.

Genus DONAX, Lhme.

209. ttotiaoc hitvoratliatiis, Reeve.

PL IX. Pig. 8, 9.

Donax introradiatus. Eeeve, Couch. Icon., Donax, pi. IX, fig. 65. Bonier in Syst.

Conch. Cab., X, part 3, p. 75, pi. XIII, figs. 5-8.

A very young shell with both valves perfect. It is charac-

terized by radiating stria? which are also visible from inside. In

the anterior half of the shell, these stria? are rather indistinct.

The posterior slope of the shell-margin is convex, with a somewhat

wing-like projection. Ventral margin crenulate within. Length

4.2 millim. Height 31 millim. Thickness 2.4 millim.

Fossil occurrence.—Tega.

Living.—Central Japan.

Family Psammobiidae.

Genus PSASOIOBIA, Lamarck.

210. Psatmiiobia ka&usensis, Yokoyama.

PI. IX. Fig. 4.

Two left valves which, however, are quite characteristic.
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Shell moderately large, rather thin, transversely oblong, pretty

tumid, inequilateral, posterior side somewhat more than one and
a half times the length of the anterior, rounded in front, obliquely

subtruncate behind, antero-and postero-dorsal margins nearly

straight and somewhat sloping. Surface with rude lines of growth,

pretty uniformly convex except near the postero-dorsal margin

where it is somewhat flattened. Beaks small. Teeth two, obliquely

directed backward, with the posterior more so than the anterior

which is thick and short while the posterior is thin and long.

Muscular impressions more or less irregularly ovate, with the

posterior broader than the anterior. Pallial sinus large, finger-like,

horizontal and deep, reaching almost to below the beak.

The larger of the two specimens measures 80 millim. in length.

45 millim. in height and 13.5 millim. in depth.

This species closely resembles Psammobia maxima Desh.

(Reeve, Conch. Icon., Psammobia. sp. 4) from. Panama which,

howTever, is more quadrate and more compressed.

Fossil occurrence.—Shito.

Genus SOI-ETEIXINA, Blainville.

211. Soletellina violaeea, Lamarck.

PI. IX. Figs. 13, 14.

Soletellina violaeea. Lamarck, Hist. Nat., Ed. II, vol. VI, p. 60. Delessert, Recueil,

pi. II, fig. 5. Liscbke, Jap. Meeresconcb., vol. I, p. 131. Pilsbry, Cat , p. 122.

Soletellina cumingiana. Desbayes, MSS. in Mus. Cuming. Reeve, Concb. Icon.,

Soletellina, pi. I, flg. 4.

Psammobia violaeea. Desbayes, in Encycl. Metb. Yers., Ill, p. 852. Pbilippi, Abbikl.,

I, p. 97. Psammobia, I, fig. 2.

Solenotellina violaeea. Danker, Moll. Inil., p. 187.

This transversely oblong flat shell rounded in trout and

somewhat obliquely truncate behind is very numerous at some

localities. The violet tint of the living shell is more or less pre-

served also in the fossil. It must here be remarked that the fossil

specimens are somewhat shorter than the living figured by Reeve,

the length being not quite double the height.
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The largest specimens at hand are left valves, one of which'

measures 56 millim. in length and 31 millim. in height, while

another with the same length shows the height of :>5 millim.

Fossil occurrence.—Northern to Western Japan. Philippines.

Moluccas.

212. Soletellitut olivacea, Jay.

PI. VII. Fig. 11. PI. IX. Fig. 17.

Soletellina olivacea. Jay, Report on Shells coll. by Jap. Exped. of Commodore Perry,

1856, p. 292, pi. I, figs. 8, 9. Lischke, Jap. Meeresconch., I, p. 131, III, p. 98,

pi. VIII, figs. 7-12. Pilsbry, Cat., p. 122.

Solenotellina olivacea. Dunker, Ind. Moll., p. 188.

Soletellina japonica. Debeaux, Jour, de Couch., II, pp. 245, 254. Reeve, Couch.

Icou., Soletelliua, pi. IV, fig. 16.

This shell is shorter and more oval than the preceding. The

right valve is almost flat, while the left is somewhat convex.

Fossil occurrence.—Otake (frequent), Shisui, Shito (very

frequent).

Living.—Northern to. Western Japan- North China

(Cheefoo).

Family Tellinidae.

Genus TELLIIVA Liime.

213. Tellina jedoensis, Lischke.

PI. IX. Fig. 15, 16.

Tellina jedoensis. Lischke, Jap. Meerescouch., vol. Ill, p. 92, pi. IX, figs. 1-3.

Dunker, Ind. Moll., p. 190. Pilsbry, Catalogue, p. 124. Brauns, Geol. Env.

Tokio, p. 39. Tokunaga, Foss. Env. Tokyo, p. 43, pi. II, fig. 31.

Lischke describes this little species as follows:

"Shell oblong, rather thin, swollen in front, compressed

behind. The anterior side is considerably longer than the poste-

rior, the fold being pretty strongly marked. The dorsal margin is

straight, passing gradually into the well-rounded anterior margin
which also gradually goes over into the ventral; the latter runs at

first almost straight or only slightly curved, and then ascends
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somewhat upward, making an obtuse angle with the steeply des-

cending, broadly curved posterior margin. The sculpture consists of

fine incremental lines and some still finer radiating ones which

can only be distinguished with a magnifier. The hinge has two

cardinal teeth in each valve and two laterals in the right. Of the-

cardinal teeth, the posterior one in the right valve and the

anterior in the left are strong, directed upward and split, while the

other is oblique, narrow and simple. The lateral teeth are thin

and distant from the beaks. The pallia! sinus is ver}T large,

almost reaching the anterior muscular impression, its lower border

coinciding with the mantle-line for its whole length
"

The fossil specimens agree quite well with this, Lischke's

species.

Fossil occurrence.—Otake (rare), Tega. (rather frequent).

Oji in Musashi.

Living.— Central and Western Japan-

214. TeUina venulosa, Schrenck.

PI. X. Fig. l.

Tellina venulosa. Schrenck, Moll. Amurl. u. d. nordjap. Meeres, p. 556, pi. XX, figs.

2-5. Danker, Lad. Moll., p. 192. Pilsbry, Cat., p. 124.

A moderately thick, compressed, broadly triangular shell with

the length a little more than one and a half times the height.

The posterior lateral teeth are absent, while the anterior is single.

The largest specimen attains the length of 100.5 millim.

Fossil occurrence.—Otake (frequent), Kioroshi, Tega, Shito-

(frequent).

Living.—Northern Japan. Sea of Okhotsk.

21.1. Tellina nithinta, Dunker.

PI. VIII. Fig. 11.

TeUina nitiduUi. Danker, Moll. Jap., p. 27, pi. Ill, tig. 14. Liscbke, Jap. Meeres-

concb., I, p. 129, II, p. 113, pi. X, tigs. 10. 11. Branus, Geol. Env. Tokio, p. 39.

Tokanaga, Foss. Env. Tokyo, p. 42, pi. II. figs. 3u abc. Yokoyarna, Foss. Miura

Penin., p. 112, pi. VII, fig. 15.
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This thin-shelled species already described by Brauns and

Tokunaga from the environs of Tokyo and by me from the Lower

Musashino of the Miura Peninsula is very frequent at some places.

Fossil occurrence.—Otake (frequent), Kamenari, Shisui

(frequent), Tega, Shito (very frequent). Oji and Shinagawa in

Musashi. Lower Musashino of Miyata and Naganuma*

Living.—Central and Western Japan-

21«. Tellina alternate*, Say vtir. vhibana, Yokoyarua.

PI. X. Figs. 5, 6.

Shell rather thin, compressed, transversely elongated, almost

twice as long as high, a little inequilateral with posterior side

somewhat shorter than anterior, rounded in front, obliquely

subtruncate behind. Antero-and postero-dorsal margins nearly

straight; ventral margin broadly arched. Surface concentrically

grooved; grooves rather fine, pretty regular, although often

indistinct through friction. Also fine discontinuous and irregular

radiating lines present. A keel runs from the beak to the

postero-ventral corner, behind which there is a very shallow

depression. Pallial sinus large, deep and oblong. Anterior main

tooth in left valve and posterior main tooth in right valve bifid.

Lateral teeth two, one in front and one behind. Rather frequent.

The largest example is a right valve measuring 49.4 millim. in

length. 26. 6 millim. in height and 4.8 millim. in depth. The
largest left measures 45.4 millim. in length. 27 millim. in height

.iiid 4.5 millim. in depth.

This shell still living near our coast agrees quite well with

Tellina aUernata Say (Philippi, Abbild.. vol. II, p. 23. pi. Ill,

fig. 1 and Syst. Conch. Cab., Tellina, pi. XXV, figs. 10-15) from

the east coast of the United States in form, the only difference

being the shallower pallial sinus and the absence of radiating lines

in the latter. Therefore I deem it expedient to treat the Japanese
form as a variety of the American.

Fossil occurrence,—Otake. Kamenari, Shito.

Living.—Central Japan.
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217. Tellina ojiensis, Tokunaga.

Tellina ojiensis. Tokunaga, Foss. Env. Tokyo, p. 44, pi. II, fig. 34. Yokoyama, Foss.

Miura Penin., p. 113, pi. VII, figs. 16, 17.

A right and a left valve. The former measures 16 millim. in

length, 11.5 millim. in height and 3 millim. in depth, the latter

10. 5 millim. in length, 7.6 millim. in height and 1.5 millim. in

depth.

Fossil occurrence.—Otake. Oji in Musashi. Lower Musa-
shino of Miyata.

Living.—Northern and Central Japan.

21 8. Tellina ntiyatensis, Yokoyama.

Tellina miyatensis. Yokoyama, Foss. Miura Penin., p. 115, pi. VII, fig. 18.

This small transversely elongated shell already described by
me from the Lower Musashino is widely distributed in the Uppeiv

Fossil occurrence.—Otake (very mumerous), Kioroshi,

Kamenari, Tega, Shito. Oji in Musashi. Lower Musashino of

Miyata.

219. Tellina delta, Yokoyama.

PI. X. Figs. 8-10.

Shell small, rather thick, ovately and obliquely trigonal,

moderately convex, nearly equivalve, strongly inequilateral with

posterior side twice as long as anterior, rounded at both ends

though more sharply in front than behind. Antero-and

postero-dorsal margins nearly straight, meeting at an angle of

about 110° at the beak; ventral margin broadly arcuate. Surface

uniformly convex and furnished with close, regular, concentric

furrows. Cardinal teeth two in each valve, the anterior in the

left and the posterior in the right being larger. Lateral teeth two,

one on each side of the cardinal ones. Pallial sinus large, with

the upper border obliquely ascending and terminating near the-

anterior muscular impression with a blunt end. •

The shell does not attain more than 8 millim. in length, 6.5

millim. in height and 3.2 millim. in thickness.
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Fossil occurrence.—Otake (very common), Kioroshi, Kame-

nari, Tega (frequent).

Living.—Central Japan (Sea of Sagami).

Genus MACOMA, Leach.

220. Macoma praeteacta, (Martens).

PI. X. Figs. 2, 3.

Tellina praetexta. Martens, Arm. Mag. Nat. Hist., XVI, p. 430. Lisclike, Jap.

Meeresconcb., vol. I, p. 130, vol. II, p. 113, pi. X, fig. 14. Dunker, Lid. Moll.,

p. 190. Pilsbry, Cat., p. 125.

This shell somewhat resembling Tellina nitidula Dkr. in

shape as well as in its thin state is more triangular with the ventral

margin more ascending behind, so that the end appears somewhat

rostrate. The posterior fold is also more distinct than in Dunker'

s

species. The lateral teeth are wholly wanting. The posterior

main tooth of the right valve is thick and bifid.

The largest specimen obtained is 31 millim. in length, 20.5

millim. in height and 7.6 millim. in thickness.

Fossil occurrence.—Otake, Shisui, Tega, Shito (rather rare at

all these localities). Dokwanyama in Alusashi.

Living.—Central and Western Japan.

221. Macotna nipponica, (Tokunaga).

Macoma nipponica. Yokoyama, Foss. Miura Penin., p. 117, pi. VIII, figs. 3, 4.

Tellina nipponica. Tokunaga, Foss. Env. Tokyo, p. 44, pi. II, fig. 36.

A full description of this species is given in my work above

quoted.

Fossil occurrence.—Otake (not rare), Tega, Kamenari, Shisui,

Shito (very common). Oji and Tabata in Musashi.

Living.—Northern Japan.

222. Macoma inquinata, (Deshayes).

Macoma inquinata. Pilsbry, Cat., p. 124. Arnold, Pal. Strat. Mar. Plioc. Pleistoc.

San Pedro, p. 162, pi. XVI, fig. 4. Yokoyama, Foss. Miura Penin., p. 117, pi.

VIII, figs. 1, 2.
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Tellina inqitinata. Deshayes, Proc. Zool. Soc. LoncL, 1854, p. 357. Romer in Syst.

Conch. Cab., vol. X, part 4, p. 227, pi. 44, figs. 1-4. Dunker, Ind. Moll., p. 190.

Tellina inqitinata var. incongrua. Lischke, Jap. Meeresconch., vol. II, p. 117, pi. X,

figs. 12, 13.

Tellina incongrua. Martens, Ann. Mag. Nat. Hist., Series III, vol. 16, p. 430. Romer
in Syst. Conch. Cab., X. pt. 4, p. 225, pi. 43, fig. 11-13.

Only a small left valve.

Fossil occurrence in Japan.—Kioroshi. Lower Musashino
of Yokosuka and Miyata.

Fossil occurrence in America.—Pliocene and Pleistocene of

San Pedro, California.

Living.—Northern, Central and Western Japan. Sea of

Okhotsk. West coast of America from Alaska to San Diego in

California.

223. Macoma dissimilis, (Martens).

PI. X. Fig. 4.

Macoma dissimilis. Pilsbry, Cat., p. 125. Yokoyama, Foss. Miura Penin., p. 116, pi.

VII, figs. 19, 20.

Macoma nasuta. Tokunaga, Foss. Env. Tokyo, p. 45, pi. II, fig. 2.

Tellina dissimilis. Martens, Ann. Mag., Series III, vol. XVI, p. 430.

Tellina nasuta. Brauns, Geol. Env. Tokio, p. 39.

Tellina nasuta var. dissimilis. Lischke, Jap. Meeresconch., II, p. 115, pi. IX, figs.

15-17.

A few examples.

Fossil occurrence.—Otake, Tega. Oji (quite abundant),

Tabata (many) and Shinagawa in Musashi. Lower Musashino of

Miyata and Yokosuka.

Living.—Central Japan.

224. Macoma secta, (Conrad).

PI. XL Fig. 1.

Macoma secta. Pilsbry, Cat., p. 125. Arnold, Pal. Strat. Mar. Plioc. Pleistoc. San

Pedro, p. 164, pi. XVI, fig. 5.

Tellina secta. Conrad, Jour. Acad. Nat. Sci. Philad., VII, 1837, p. 257. Philippi,

Abbild., II, p. 22, pi. IV, fig. 2. Reeve, Conch. Icon., Tellina, pi. II, fig. 5.

Lischke, Jap. Meeresconch., II, p. 173.
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The shell is comparatively large, though thin. It is trian-

gular, compressed, rounded in front and bluntly angulate behind.

The height is about three-fourths of the length. Surface smooth.

Growth-lines distinct.

The examples are all left valves. The largest measures 58.7

millim. in length and 43.8 millim. in height.

Fossil occurrence in Japan.—Otake (rather rare). Tega.

Fossil occurrence in America.—Pliocene and Pleistocene of

San Pedro, California.

Living.—Central and Western Japan. California (Bodega Bay

to San Diego).

Family Veneridae.

Genus DOS1XIA, Scopoli.

225. Dosinia troseheli, Lischke.

Dosinia troseheli. Lischke, Jap. Meeresconch., Ill, p. 89, pi. VIII, figs. 1-3. Dunker,

Iucl. Moll., p. 203. Yokoyama, Foss. Miura Penin., p. 119, pi. YIII, figs. 5,6.

Dosinia exoleta. Brauns, Geol. Env. Tokio, p. 41, pi. VI, fig. 22. Tokunaga, Foss.

Env. Tokyo, p. 47.

This shell so scarce in the Lower Musashino is of a wide

distribution in the Upper. That Lischke' s species is distinct from

its European ally, Dosinia exoleta L. . was explained in my work

above cited.

Fossil occurrence.—Otake, Shisui, Kamenari, Kioroshi, Tega,

Shito. Oji (quite numerous), Tabata, Dokwanyama and Shina-

gawa in Musashi. Lower Musashino of Miyata and Naganuma.

Living.—Central and Western Japan.

226. Dosinia bilunulata, Gray.

PI. X. Figs. 12, 13.

Dosinia bilunulata. Gray, Analyst. Quart. Jour., 1838, pars 24, p. 309. Reeve,

Conch. Icon., Dosinia, sp. 22. Pibiner, Monogr. Dosinia in Nov. Conch., p. 83,

pi. XVI, fig. 1. Lischke, Jap. Meeresconch., II, p. 172. Ill, p. 90. Dunker, Ind.

Mull., p. 203. Pilshry, Cat., p. 126.
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A large and splendid species easily recognized by its double
lunula, one within the other. There are two valves, a right
and a left. The former is 83.3millim. long, 82.3 millim. high
and 15.7 millim. deep, while the latter is 74.1millim. long,

72.6millim. high and 14.2 millim. deep.

Fossil occurrence.—Otake.

Living.—Central Japan.

Genus Cyclina, Deshayes.

227. Cyclina chinensis, (Chernmtz).

Cyclina chinensis. Deshayes, Traite Element., I, pt. 2, p. 626, pi. 14, fi»s. 20-22.

Pfeiffer in Syst. Conch. Cab., XI, pt. 1, p. Ill, pi. II, fig. 5, pi. XXVIII, fig. 1.

Lischke, Jap. Meeresconch., I, p. 126. Brauns, Geol. Env. Tokio, p. 53.

Tokunaga, Foss. Env. Tokyo, p. 48. Yokoyanm, Foss. Miura Penin., p. 119, pi.

XI, figs, 7, 8.

Venus chinensis. Chemnitz, Conch. Cab., X, p. 356, pi. 171, fig. 1663.

Only two right valves.

Fossil occurrence.—Otake, Tega. Tabatain Musashi. Lower
Musashino of Yokosuka.

Living.—Northern, Central and Western Japan. China Sea.

Cochin China.

Genus Lucinopsis, Forbes et Hartley.

228. JLucinopsis divaricata, Lischke.

PI. X. Fig. 7.

Lucinopsis dhariata. Lischke, Jap. Meeresconch., Ill, p. 90, pi. VII, figs. 12-14.

A single left valve. It is rather thin, tolerably inflated,

circular in general outline and nearly equilateral. Of the three

main teeth, the middle one is very thick and bifid. The surface-

sculpture has been obliterated by friction. Pallial sinus deep,

ascending, triangular. Length 11.5millim. Height 10.9 millim.

Depth 3.3 millim.

Fossil occurrence.—Shito.

Living.—Central and Western Japan.
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(leims MERETBIX, Lamarck.

'229. Jleretrioc tnerefrix, (Lirme).

PI. XJ. Tig. 4.

Meretrix meretrix. Pilsbry, Catalogue, p. 126. Rbmer, in Malak. Blatter, p. 45,

Monogr. Venus, p. 27, pi. 8, fig. 1.

Cytherea meretrix. Linne, Syst. Nat., Ed. 10, p. 686. Lischke, Jap. Meeresconch, I, p.

122, II, p. 108. Dunker, Incl. Moll. p. 199. Pfeiffer in Syst. Concb. Cab., vol.

XI, pt. 1, p. 15, pi. Ill, figs, 4-9. Brauns, Geol. Env. Tokio, p. 53. Tokunaga,

Foss. Env. Tokyo, p. 47, pi. Ill, fig. 5.

Venus (Meretrix) meretrix. Scbrenck, Moll. Amurl. u. d. nordjap. Meeres, p. 545.

This well known tumid triangular shell, so common in the

seas around Japan, has already been described by Brauns and

Tokunaga from the fossil layers near Tokyo.

The specimen figured is a large left valve about 84 millim. in

length, 68 millim. in height and 25 millim, in depth. It is markedly

triangular with the curvature of the ventral margin rather small.

Fossil occurrence.—Otake (rather frequent), Kamenari,

Kioroshi, Tega (frequent). Shinagawa in Musashi.

Living.—Northern, Central and Western Japan. Philippines.

Moluccas. Indian Ocean.

230. Meretrix (Uallista) chinensis, (Chemnitz).

PI. XI. Fig. 5.

Meretrix (Callista) chinensis. Pilsbry, Catalogue, p. 127. Yokoyama, Foss. Mima

Penin., p. 120, pi. VIII, figs. 9, 10.

Cytherea chinensis. Pfeiffer in Mart. Chenin. Syst. Concb. Cab., XI, pt, 1, p. 31, X,

fig. 2. Liscbke, Jap. Meeresconcb., I, p. 122. Tokunaga, Foss. Env. Tokyo, p.

46, pi. Ill, fig. 4.

Catena diinensis. Dunker, Ind. Moll., p. 200.

Venus chinemis. Cbemnitz, Concb. Cab., XI, p. 227, pi. 202, fig. 1976.

Specimens are quite frequent, The largest is from Shito,

measuring 120 millim. in length and 85 millim. in height.

Fossil occurrence.—Otake (common), Tega, Kamenari, Shisui,

Shito (rather frequent). Oji and Shinagawa in Musashi. Lower

Musashino of Naganuma.

Living.—Northern, Central and Western Japan. China Sea.

Australia.
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Genus SIXETTA, Link.

231. Sunetta excavata (Hanley).

PI. XI. Figs. 6, 7, 8.

Sunetta excavata. Adams, Gen. Rec. Moll., II, p. 428. Pfeiffer, Syst. Conch. Cab., XI,

pt. 1, p. 83, pi. XXIX, fig. 4. Danker, Inch Moll. p. 201. Pilsbry, Cat., p. 127.

Cytherea excavata. Hanley, Proc. Zool. Soc. Loud., 1842, p. 123, Descript. Cat., p.

109, pi. 15, fig. 19.

Meroe excavata. Sowerby, Thes. Conch., II, p. 610, pi. 126, figs. 13, 14. Reeve, Conch.

Icon., Meroe, pi. Ill, fig. 11. Lischke, Jap. Meeresconch., II, p. 110.

Sunetta menstrualis. Rotner, Monogr. Venus, II, p. 13, pi. IV, fig. 2. Pfeiffer, Syst.

Conch. Cab., XII, pt. 1, p. 85, pi. XXIX, figs. 10, 11, 12. Pilsbry, Cat,, p. 127.

Ci/therea menstrualis. Menke, Moll. Xov. Holl., sp. 43. Philippi, Abbild., II, p. 96, no.

3, Cytherea, pi. IV, fig. 3.

Meroe menstrualis. Sowerby, Thes. Conch., II, p. 742, no. 8, pi. 163, fig. 17. Reeve,

Conch, Icon , Meroe, pi. Ill, fig. 9.

Meroe matjnijica. Reeve, Conch. Icon., Meroe, pi. I, fig. 2.

Lischke unites the two species of Sunetta excavata Hanley and

Sunetta menstrualis Menke into one, and quite rightly. I have a

few large specimens which are typical Sunetta menstrualis and

many small ones which can he assigned to S. excavata. The

former are up to 57 millim. in length, roundly oval in form,

compressed and rounded at hoth ends, the anterior more sharply

than the posterior, while the latter are more oblong or elliptical

in shape, with the posterior end mostly truncate or subtruncate

and smaller in size, usually being less than 20 miliim. in length.

But on examining the young specimens of the living shell, I was

convinced that the form gradually passes from the one into the

other, so that there is no reason for separating the two.

Pfeiffer in " Systematisches Conchylien-Cabinet " above cited

mentions the fine radiating lines of Sunetta menstrualis as one of the

distinctions from the other species, but as such lines are very

indistinct in young specimens, they can not be of much value in

distinguishing the two.

The largest left valve measures 57.1 millim. in length, 47.2

millim. in height and 10.5 millim. in depth, while the largest

right measures 54.3 millim. in length, 45 millim. in height and

9.5 millim. in depth.
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Fossil occurrence.—Otake (numerous), Kioroshi, Kamenari

(frequent), Tega.

Living.—Northern, Central and Western Japan. South

Australia.

Genus VENUS, Linne

232. Venus (Jttereenaria) sthnpsoni, Gould.

PI. XL Pigs. 11, 12.

Venus (Mercenaria) stirnpsoni. Gould, Otia Concb., p. 169. Brauns, Geol. Env. Tokio,

p. 40, pi. V, fig. 21. Schrenck, Moll. Arnurl. u. d. nordjap. Meeres, p. 604.

Venus stimpsoni. Tokunaga, Foss. Env. Tokyo, p. 46.

Shell solid, rather compressed, ovately" triangular, broader

than high, bluntly angular behind, very inequilateral, the beaks

being near the anterior margin. Surface ornamented with thin,

erect, concentric lamellae. Lunula deep, well bounded, longly

cordate. Area very long, rather distinctly bounded, taking nearly

the whole length of the postero-dorsal slope of the shell. Of the

three strong main teeth, the middle one in the left valve is bifid,

while in the right the middle as well as the posterior are bifid.

Pallial sinus small, shallow, triangular. The inner margin of the

shell is finely crenulate, though Gould calls it simple.

The largest specimen obtained is a left valve measuring 95

millim. in length, 80 millim in height and 23 millim. in depth.

Fossil occurrence.—Otake (frequent), Shisui (do), Shito (do).

Oji in Musashi.

Living.—Northern to Western Japan.

233. VenUs Jedoensis, Lischke.

Venus jedoemis. Lischke, Jap. Meeresconcb., Ill, p. 84, pi. VII, figs. 1-9. Dunker, Ind-

Moll., p. 196. Pilsbry, Cat., p. 127. Yokoyama, Foss. Miura Penin., p. 120, pi.

VIII, figs. 9, 10.

This shell fully described by Lischke is readily known by

its rather thick, tumid, transversely and shortly oval, inequilateral

form with radiating ribs crossed by concentric lines of growth.

Lunula cordate bounded by distinct grooves. Inner margin

crenulate. Pallial sinus moderately deep, narrowing towards its.
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end which is bluntly pointed. Of the three main teeth, the middle
in the left valve and the middle and the posterior in the right are

bifid.

The young specimens of this species are more rounded in out-

line than the adult.

Fossil occurrence.—Otake (not rare), Kioroshi, Tega. Lower
Musashino of Miyata and Yokosuka.

Living.—Northern, Central and Western Japan.

234. Venus neastartoides, Yokoyama.

PI. XI. Figs. 9, 10.

Shell small, thick, rather compressed, triangular. Anterior

side only a little longer than posterior. Anterior end sharply

rounded. Antero-dorsal margin nearly straight, sloping. Postero-

dorsal and posterior margins together forming a broad curve.

Postero-ventral corner obtusely angulate. Surface smooth, only

with lines of growth. Beaks small, pointed, curved in. Teeth

three in each valve with the middle one thickest. No lunula.

Inner margin smooth. Pallial sinus shallow, triangular, blunt at

end. The largest»right valve measures 20.3 millim. in length, 15.6

millirn. in height and 5 millim. in depth, while the largest left

measures 19.4 millim, in length, 14.0 millim. in height and 4.3

millim. in depth.

The compressed state of this shell reminds us of the genus

Ast'/He, but as the name astartoides is already used by Beck,

neastartoides was chosen as the specific name.

Fossil occurrence.—Otake (frequent), Kamenari (do), Tega

(do), Kioroshi (most frequent), Shito (rare).

Living.—Central Japan.

Genus CHIONE, Megerle von Miihlfeldt.

235. Chione isabellitia, (Philippi).

Chione isabellitia. Desbayes, Couch. Brit. Mas., I, p. 124, uo. 17. Danker, Index Moll.,

p. 198. Yokoyama, Foss. Miura Penin., p. 121, pi. VIII, fig. 13.



Venus isaheHiaa. Philippi, Ztitschr. f. Malak., p. 188, no. 65. Abbild., Ill, p. 83, no.

5. Venus, pi. X, fig. 5. Pfeiffer in Syst. Concb. Cab., XL pt. 1, p. 194, pi. 25,

fig- 9.

Venus foliacea. Tokunaga, Foss. Env. Tokyo, p. 46, pi. Ill, fig. 3, ( non V. foliacea

Phil).

Tokunaga mistook this shell for Chione foliacea Phil, which

has the inner margin crenulate and not smooth as in the present

species. The shape is also somewhat different, the height being

somewhat greater in Chione isabelUna.

Fossil occurrence.—Otake (rare), Shisui. Tega. Oji and

Shinagawa in Musashi. Lower Musashino of Naganuma.

Living.—Japan (according to Dunker). China Sea.

236. Cliione tuindnttensis, Smith.

PI. XL Figs. 2, 3.

Venus (Chione) mindanensis. Smith, Challenger Eeport, Lamellibr., p. 130, pi. III,.

figs. 4, 4 b.

The shell is small, rather thin, moderately convex, inequi-

lateral, subquadrate in outline, the four sides being formed by the

postero-dorsal, posterior, anterior and ventral margins, of which

the first is the shortest and the last the longest. The antero-dorsal

and anterior margins together form a curved line, while the

posterior is only slightly arched, meeting with the ventral usually

in a rounded right angle. The surface has a blunt edge running

from the beak to the postero-ventral corner, the part behind which
is slightly depressed in the middle. The sculpture consists of

radiating riblets and concentric lamellae. The former are rounded

and generally furnished with an interstitial one which is either

indistinct or obsolete near the beaks, while the latter are elevated,

variable in number, and at unequal distances from one another.

Lunula longly ovate, distinctly bordered by groovesand ornamented
with a few radiating riblets. Shell-margin finely crenulate. Teeth

three in each valve, the middle one being the strongest. As to

the laterals, there is only one in the anterior part of the right

valve, which is thin and rudimentary. Pallial sinus very shallow,

broader than deep, narrowed at end.
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Length. Height. Depth.
Eight valve 9.2 millim. 7.8 millim. 2.6 millim.

Left „ 8.1 „ 7.3 „ 2.3 „

This shell has not yet been reported from Japanese waters.

Fossil occurrence.—Shito (very common).

Living.—Off Mindanao of the Philippines at the depth of 82
fathoms.

Genus VEXERIPIS, Lamarck.

237. Vene»'upis setnipurptrrea, (Dunker).

PI. XII. Figs. 1, 2.

Yenerupis semipurjmrea. Pilsbry, Catal., p. 129.

Hupellaria semipurpurea. Dunker, Ind. Moll. p. 208.

This shell which is more or less variable in outline may be

described somewrhat as follows:

Shell usually rather thin, convex, transversely elongated,

oblong, inequilateral, rounded in front, more or less truncate

behind. Dorsal margin more or less straight and mostly parallel

with ventral margin. Surface with a blunt edge running from

beaks to postero-ventral corner. The sculpture consists of numer-

ous, close, flexuous, radiating riblets crossed by rude lines of

^growth. Of the three teeth present in each valve, the middle

one is thick and bifid. Pallial sinus deep, reaching the middle of

the valves, with the upper border horizontal and the lower oblique,

so that the end becomes bluntly pointed.

The variability of the shell lies in its length (sometimes

double, sometimes not quite one and a half times the height), in

the degree of the parallel state of the dorsal margin with the ventral

as well as of the inequilateral state and depth, in the shape of

the anterior end (rarely truncate), etc.

The living specimens of this shell are coloured purplish in the

hinder part, while the remaining parts are more or less white.

Dunker in describing this species did not give any figure.

The following are some of the measurements:
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Length. Height. Depth.

Left valve. 39.2 millim. 22.2 millim 9.6 millim,

)> 5)
29.5 „ 16.9 „ 6.3 „

Eight „ 34.0 „ 18.8 „ 8.6 „

!l 5> 34.8 „ 20.9 „ 8.2 „

Fossil occurrence.—Otake (rather rare), Narita, Kamenari.

Living.—Northern, Central and Western Japan.

Genus TAPES, Megerle von Miihlfeldt.

23S. Tapes euglyptus, (Philippi).

PL XIL Pig. 8.

Tapes euglyptus. Lischke, Jap. Meeresconcb., vol. I, 119, III, p. 80, pi. V, figs. 8-10.

Dunker, Ind. Moll., p. 206. Pilsbry, Catal., p, 129. Tokunaga, Foss. Env.

Tokyo, p. 50, pi. Ill, fig. 8.

Venus euglypta. Pbilippi, Abbild., Ill, p. 76, pi. VII, fig. 3.

A fragment of a left valve. Yet the coarse concentric grooves

as well as the general outline leave no doubt of its being the above

named species.

Fossil occurrence.—Kioroshi. Shinagawa in Musashi.

Living.—Central and Western Japan.

239. Tapes philippinat'uin, (Adams et Eeeve).

Tapes philippinarum. Lischke, Jap. Meeresconcbylien, I, p. 115, II, p. 108, III, p. 78.

. Pilsbry, Cat., p. 130. Yokoyama, Foss. Miura Penin., p. 125, pi. IX. fig. 6.

Venus philippinarum. Adams and Reeve, Voy. Samarang, Moll., p. 79, pi. XXII, fig.

10.

Venus decussata. Scbreuck, Moll. Aniurl. u. d. nordjap. Meeres, p. 533.

Tapes decussatus. Brauns, Geol. Env. Tokio, p. 53.

This shell which is closely akin to the following is represented

by a few examples.

Fossil occurrence.—Otake, Shito. Tabata and Dokwanyama
in Musashi. Lower Musashino of Yokosuka.'

Living.—Northern, Central and Western Japan. Philippines.

Indian Ocean.



F .ssils from the Upper Musashino of Kazusa and Sbiinosa.
] 53

240. Tapes varief/afus, Him ley.

Tapes variegatus. Sowerby, Thes. Conch., II, p. 696, pi. 151. figs. 183-138. Liscbke,

Jap. Meeresconch., I, p. 118, II, p. 108, III, p. 79. Dunker, Ind. Moll., p. 209.

Pilsbry, Cat., p. 130. Yokoyama, Foss. Miura Penin., p. 125, pi. IX, figs. 4,5.

Very frequent at some localities.

This species is distinguished from the foregoing by its longer

and less inflated shell, The radiating riblets of the surface are

similar in both. The size attained by fossil specimens is moderate.

The largest left valve is 52.5 millim. long. 35.3 millim. high and

12.5 millim. deep.

Fossil occurrence.—Otake (very frequent), Tega (do). Kioro-

shi, Kamenari. Shisui. Lower Musashino of Miyata.

Living.—Central and Western Japan. Philippines.

Genus SAXIDOJIIS, Conrad.

241. Saxidotnus pwpuratus, (Sowerby).

PL XII. Fig. 9.

Saxidonius purpuratus. Deshayes in Cat. Conch. Brit. Mils., p. 138. Lischke, Jap.

Meeresconch., vol. I, p. 127. Dunker, Ind. Moll., p. 206. Brauns, Geol. Env.

Tokio, p. 40, pi. V, fig. 20. Yokoyama, Foss. Miura Penin., p. 127, pi. IX, fig. 8.

Sa.vidonuts nuttali. Conrad, Jour. Acad. Sci., Phil , 1887, VII, p. 249, pi. XX, fig. 12.

Schrenck, Moll. Amurl. u. d. nordjap. Meeres, p. 253. Tokunaga, Foss. Env.

Tokyo, p. 45.

Several splendid examples from several localities.

Fossil occurrence.—Otake, Shisui, Kioroshi, Shito. Oji and

Shinagawa in Musashi. Lower Musashino of Yokosuka.

Living.—Northern, Central and Western Japan. Ogasawara-

jima or Bonin Islands. Indian Ocean. Sitka, California, Chile.

Family Cardiidae.

Genus CARDItM, Linne.

242. C'twdiuiti bureJiarrli, Danker.

PI. XII. Fig; 3.

Cardiitm burchardi. Dunker, Ind. Moll., p. 210, pi. XVIII, figs. 4-6. Pilsbry, Catalogue,

p. 181.
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Two right valves and one left.

The shell is somewhat obliquely ovate, higher than longr

moderately convex and ornamented with straight, rounded,

radiating ribs separated from one another by deep narrow grooves

and numbering a little over forty. The ribs found near the extreme

end of the flattened posterior surface are accompanied by fine

riblets which are roughly crenate, or even spiny, toward their

lower ends.

The larger of the two right valves is 63. 3 millim. in height,

59.7 millim. in length and 20.5 millim. in depth, while the

smaller has the posterior and postero-dorsal margins more arched

and is comparatively higher and less deep, being 20. 8 millim. in

height 20.6 millim. in length and 5.6 millim. in depth. The

left valve is 37 millim. in height, 36 millim. in length and 11.5

millim. in depth.

Fossil occurrence.—Kamenari, Tega.

Living.—Central and Western Japan.

243. (Jarditun caiifomiense, Deshayes.

Cardium califomiense. Deshayes, Revue Zool., p. 1. Soc. Cuvierienue, p. 360. Mid-

dendorff, Sib. Reise, Meeresmollusken, p. 218, pi. XIX, figs. 6-11. Mai. Ross., Ill,

p. 40, pi. XY, figs. 23-25. Scbrenck, Moll. Amurl. u. d. nordjap, Meeres, p. 514.

Lischke, Jap. Meeresconch., I, p. 144, III, p. 125. Brauns, Geol. Env. Tokio, p.

42. Yokoyama, Foss. Miura Peuiu., p. 127, pi, IX, fig. 10.

The specimens, though numerous, are mostly small. But

there is a broken right valve from Shisui measuring 40 millim. in

height.

Fossil occurrence.—Otake (frequent), Shisui, Tega, Shito

(frequent). Oji and Shinagawa. Lower Musashino of Miyata and

Yokosuka.

Living.—Northern, Central and Western Japan. Behring

Sea. British Columbia. California.

244. Cnrdium tnutieunt, Reeve.

PL XII. Fig. 7.

Cardium muticum. Reeve, Couch. Icon., Cardium, pi. YI, fig. 32. Lischke, Jap..
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Meeresconcli., I, p. 144. Brauns, Geol. Env. Tokio, p. 42. Tokunaga, Foss. Env.

Tokyo, p. 50, pi. Ill, fig. 10. Dunker, Ind. Moll., p. 212. Pilsbry, Catalogue, p.

181. Yokoyama, Foss. Miura Penin., p. 128, pi. IX, fig. 11.

Cardium jajponicum. Dunker, Moll. Jap., p. 28, pi. Ill, fig. 16.

Cardium papyracenm. Homer in Syst. Conch. Cab., X, pt. 2, p. 78, pi. Ill, fig. 4, pi.

XII, figs. 19, 20.

The figured specimen is a large right valve 83.5 millim. in

length and 72.5 millim. in height.

Fossil occurrence.—Otake (common), Shisui, Kamenari,

Tega (frequent). Oji and Shinagawa. Lower Musashino of Miya-

ta, Yokosuka and Naganuma.

Living.—Northern, Central and Western Japan. Philippines.

East Indies.

215. Card turn modest tint, Adams et Reeve.

Cardium modestum. Adams and Eeeve, Voy. Samarang, Zoology, p. 77, pi. XXII,

fig. 6. Dunker, Ind. Moll., p. 211. Pilsbry, Catal., p. 181. Yokoyama, Foss.

Miura Penin., p. 128, pi. IX, figs. 12, 13.

This shell frequent in the Lower Musashino of Koshiba is

rare in the LTpper.

Living.—Central Japan.

246. Cardium braunsi, Tokunaga.

PI. XIII. Fig. 2.

Cardium braumi. Tokunaga, Foss. Env. Tokyo, p. 51, pi. Ill, fig, 11, Yokoyama,

Foss. Miura Penin., p. 129, pi. X, fig. 1.

That this species is akin to Cardium tuberculatum L. and

Cardium nuttali Reeve has already been mentioned in my work

above cited. The specimens which are rather rare are more or

less decorticated on the surface. The largest specimen obtained

is a right valve measuring about 91 millim. in length and height,

and 34 millim. in depth. The ribs number twenty-four on an aver-

age and are made crenate near the ventral margin by rude lines of

growth, a character which brings the species closer to the species

of Reeve as well as of Linne.

Fossil occurrence.—Otake, Tega. Shito. Oji in MusashL

Lower Musashino of Mivata.



Height. Depth.

•24.4 millim. 8.6 roilliin.

•21.7 „ 7.5 „

25.2 „ 10.1 „

23.7 „ 8.8 „

i /» Art. 1.—M. Yokoyarna
:

247. Cartliutn tokttnafjai, Yokoyama.

PL XII. Figs. 4, 5, 6.

Shell rather thin, tolerably inflated, suborbicular, a little

broader than high, anterior border somewhat more broadly round-

ed than posterior, slightly inequilateral and oblique. The sculpture

consists of about twenty-four broad, elevated, rather flatly topped,

finely and indistinctly crenate ribs separated by somewhat broader

and deep valleys. Beaks small, approaching. Inner margin

coarsely crenate-

The following are some of the measurements of isolated

valve- :

Length.

Left valve 26.9 inillirn.

'23.0 „

Right „ 28.9 „

,, ,, 25.5 ,,

The surface in most specimens is more or less decorticated,

the crenate character of the ribs being most marked in such. As

to the shape, there is some variation. In some examples both

anterior and posterior ends are equally rounded, while in others the

posterior is subtruncate. Fig. 4 represents a right valve with such

a subtruncate posterior end. It is ovate in shape and somewhat

different in appearance from the typical form. I believe it is only

an abnormal one, but should it prove to be constant in character I

would propose for it the name of var. ovata. The specimen meas-

ures 30 millim. in length, 26.5 millim. in height and 10. 5 millim.

in depth. The ribs number twenty-three and are to a greater

part decorticated.

The typical form of the species is allied to Cardium sinense

Sowerby (Syst. Conch. Cab. Mart. Chem., Cardium. p. 73, pi.

XII, figs. 11, 12) in which, however, the lunula as well as the

area are well developed.

Tokunaga in his "Fossils from the Environs of Tokyo'*

seems to have mistaken this shell for Cardium californiense Desh.,

as can be judged from his figure (pi. Ill, fig. 9). The two species
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are indeed somewhat alike, but a closer examination shows that

Cardium californiense is flatter and longer.

Fossil occurrence.— Otake (numerous), Shito, Shisui, Tega.

Oji (very frequent).

Family Leptonidae.

Genus MONTACUTA, Turton.

24S. Montaettta japonic•«, Yokoyarna.

PI. IX. Pigs. 2, 3.

Shell very small, rather thin, moderately inflated, transversely

oval, very inequilateral with anterior side only about half as long

as posterior. Anterior dorsal margin steeply sloping, slightly ex-

cavated, meeting nearly at a right angle with posterior dorsal which

is less steep and somewhat convex. Anterior and posterior ends

rounded, the former a little more sharply than the latter. Surface

only with lines of growth. Beaks small, pointed. Muscular and

pallial impressions distinct. Length 3. 5 millim. Height 3. 1 millim.

Depth of each valve about 1.1 millim.

This species closely resembles Montacuta bidentata Mont.

(Wood, Crag Moll., Biv., p. 126, pi. XII, fig. 17) of the English

Crag, which is still living in the British seas. The English

species, however, is larger and more rhombic in outline, with the

dorsal and ventral margins subparallel.

Fossil occurrence.—Otake, Shisui, Shito. Oji (numerous).

Living.—Central Japan.

249. Montacuta oblongata, Yokoyarna.

PI. XIH Pigs. 9, 10.

Shell very small, thin, compressed, transversely oblong,

very inequilateral, rounded at both ends, a little more sharply in.

front than behind. Dorsal and ventral margins subparallel.

Surface smooth. Beaks small and pointed, with an obtuse keel

running to postero-ventral corner. Left valve with two diverging

teeth which are very distinct. Length 4.5 millim. Height 3.1

millim. Depth of each valve about 1.0 millim. Very rare.
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In shape this shell is much like Montacuta (?) donacina Wood,

var. (Crag Moll., Bivalves, p. 131, pi. XI, fig. 3 a.) from the

English Coralline Crag.

Fossil occurrence.—Shito. Oji in Musashi.

250. JLontaeuttt ? yataahatvai, Yokoyaraa.

PI. IX. Fig. 10.

A few right valves.

The shell is very small, rather thin, compressed, transversely

oblong, with the anterior border more sharply rounded than the

posterior, and somewhat inequilateral, the anterior side being a

little shorter than the posterior. The ventral margin is generally

only slightly arched or straight or even concave, being as a whole

subparallel with the very broadly arched dorsal margin. Surface

with very faint radiating lines, only visible with a magnifier. Hinge

with two diverging teeth and a triangular vacancy between.

One of the specimens measures 4.5 millim. in length, 32

millim. in height, and 0.9 millim. in depth, while another measures

3.6 millim. in length, 2.7 millim. in height and 0.6 millim. in

depth.

The shell resembles in form the right valve of Kellia suborbi-

cularis Mont, figured in Wood's Crag Mollusca (Bivalves, pi. XII,

fig. 8 b), though the hinge is quite different.

Fossil occurrence.—Shisui.

Genus THYASIRA, Leach.

251. Thyasirft trif/onata, Yokoyarna.

PI. IX. Figs. 11, 12.

Shell small, rather thin, ovately triangular, moderately
swollen, very inequilateral, posterior side being about two and a
half times as long as anterior, sharply rounded in front, bluntly
pointed behind. Antero-dorsal margin concave, postero-dorsal
broadly convex, ventral strongly arcuate. Beaks small but con-
spicuous, bent forward. Surface with a weak posterior flexure,
the furrow being very broad and shallow. The sculpture consists
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of concentric stride with fine radiating lines. Lunula ovate, deep

and sunken. Muscular as well as pallial impressions obsolete.

One left and two right valves. The former measures 4.7

millim. in length, 3.9 millim. in height, and 1.3 millim. in depth,

while one of the latter measures 5.3 millim. in length, 4.9 millim.

in height and 1.9 millim. in depth.

Fossil occurrence.—Shito.

Family Diplodontidae.

Genus DIPLODONTA, Broun.

252. Diplodonta usta, Gould.

PI. XIII. Fig. 3.

Diplodonta usta. Pilsbry, Catalogue, p. 133. Yamakawa, On Diplodonta usta Gld.

(Japanese), Journ. Geol. Soc. Tokyo, 1909, vol. XVI, p. 482, pi. XIV, figs. 1-10.

Yokoyarua, Foss. Miura Penin
, p. 130, pi. IX, figs. 14, 15. 16.

JSIysia (Felania) usta. Gould, Otia Conch., p. 170.

ISIysia pacifica. Tokunaga, Foss. Env. Tokyo, p. 53.

Diplodonta trigonula. Brauns, Geol. Env. Tokio, p. 44, pi. VI, ffg. 25 (non D. trigonula

Broun).

This shell has already been described in nry work above

cited. The specimens are very frequent, much more so than in

the Miura Peninsula. There is some variation in form.

Fossil occurrence.—Otake (very frequent), Shisui (do), Ki-

oroshi, Tega, Shito (very frequent). Oji in Musashi. Lower

Musashino of Miyata.

Living.—Northern and Central Japan.

25S. Diplodonta japonica, Pilsbry.

Diplodonta japonica. Pilsbry, Catalogue, p. 132, pi. Ill, figs. 6, 7. Yokoyarua, Foss.

Miura Penin., p. 131, pi. X, fig. 4.

This shell so rare in the Lower Musashino is quite common

in the Upper.

Fossil occurrence.—Otake. Kioroshi, Kamenari. Lower Mu-

sashino of Naganuma
Living.—Central Japan.
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254. Diplodonta setniaspera, Philippi.

PL XIV. Fig. 2.

Diplodonta setniaspera. Philippi, Archiv. f. Naturgesch., I, 1836, p. 225, pi. VII, fiig. 2.

Danker, Ind. Moll., p. 48. Yokoyama, Foss. Miura Penin., p. 131
,
pi. X, tigs. 2,3.

Mysia of. setniaspera. Tokunaga, Foss. Env. Tokyo, p. 53, pi. Ill, fig. 13.

This species which resembles the preceding in outline is

thinner, flatter and grows larger with beaks smaller and less

swollen. There is a large right valve measuring 34.4 in length.

The figured specimen is also a comparatively large one measuring

29.5 millim. in length, 27.2 millim. in height and 10 millim. in

depth. Rather frequent.

Fossil occurrence.—Otake, Shisui, Tega, Shito. Oji in Mu-

sashi. Lower Musashino of Miyata and Koshiba.

Living.—Central and Western Japan. West Indies. Ma-

zatlan. Patagonia.

Family Lucinidae.

Genus LUCINA, Bruguiere.

255. Jjttchia pisidium, Dunker.

Lucina pisidium. Dunker, Moll. Jap., p. 28, pi. Ill, fig. 9. Ind. Moll., p. 216.

Liscbke, Jap. Meeresconch., vol. II, p. 133. Pilsbry, Cat., p. 133. Yokoyama,

Foss. Miura Penin., p. 132, pi. X, fig. 6.

Lucina parvula. Gould, Otia, Conch., p. 174.

Rather rare,

Fossil occurrence.—Otake, Shisui, Tega. Oji. Lower Musashi-

no of Miyata, Yokosuka and Naganuma,

Living,—Northern, Central, Western and Southern Japan,

New South Wales.

256. Liue-ina borealis, (Linne).

/ ucina borealis. Forbes and Hanley, Brit. Moll., II, p. 46, pi. 35, fig. 5. Wood, Crag

Moll., Biv., p. 139, pi. XII, fig. 1. Nyst, Conch. Tert. de la Belgique, p. 176, pi.

XIX, fig. 2. Braunp, Geol. Env. Tokio, p. 44. Tokunaga, Foss. Env. Tokyo,

p. 52. Yokoyama, Foss. Miura Penin., p. 133, pi. X, fig. 7.

Venus borealis. Linne, Syst. Nat., ed. 12, p. 1134.
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This well known Altantic shell not mentioned in any work
relating to the recent conch ology of Japan hitherto published is

frequently met with living in the seas near Sagami (Central Japan).

The fossil specimens are also common in the Upper Musashino as

already pointed out by Brauns and Tokunaga.

Fossil occurrence in Japan.—Otake (common), Tega, Shisui,

Shito. Oji, Tabata and Shinagawa. Lower Musashino of Miyata,

Yokosuka and Naganuma.

Fossil occurrence in Europe.— Pliocene and Glacial of Eng-

land. Pliocene of Belgium and Italy. Miocene of Austria, Poland,

Switzerland, Russia, etc.

Living.—Central Japan. Atlantic from Iceland to the Medi-

terranean Sea.

257. Liucina contraria, Dunker.

Lucina contraria. Dunker, Incl. Moll., p. 215, pi. XIII, figs. 12, 13, 14. Yokoyania,

Foss. Miura Peniu., p. 134, pi. X, fig. 8.

Lasita striata. Tokunaga, Foss. Env. Tokyo, p. 53, pi. Ill, fig. 14.

What Brauns described as Lascea rubra Mont, in his "Geology

of the Environs of Tokio " p. 43, without giving any figure, seems

to be this species.

Fossil occurrence.—Otake (common), Kioroshi, Kamenari,

Tega (frequent). Oji and Shinagawa in Musashi. Lower Musashi-

no of Miyata.

Living.—Central Japan.

Family Chamidae.

Genus CHAMA, Linne.

258. Cliania setnipurpurata, Lischke.

PI. XIII. Fig. 5.

Chama semipurpurata. Lischke, Jap. Meeresconch., II, p. 180, pi. VIII, fig. 1.

Pilsbry, Catalogue, p. 134. Yokoyama, Foss. Miura Penin., p. 136, pi. X, figs.

13, 14.

A single upper and a single lower valve of two young indivi-

duals.
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The lower valve is nearly elliptical in outline, with coarse

corrugated concentric laminae on the free portion of the shell. The

inner margin is.finely crenulate up to near the beak at the anterior

side. Length 19 millim. Height 25 millim.

The upper valve is suboval in form and very small, only 4.1

millim. in length and 2.7 millim. in height. The sculpture

consists of coarse concentric laminae which in the lower two-thirds

of the surface give out tubiform processes or spines.

Fossil occurrence.—Otake, Shito. Lower Musashino of Miyata.

Living.—Central to Southern Japan.

Family Carditidae.

Genus VENERICARDIA, Lamarck.

359. Venericardia cipangoana, Yokoyama.

PI. XIIL .Fig. 4.

Venericardia cipangoana. Yokoyama, Foss. Miura Peniu., p. 137, pi. XI, Fig. 2.

Venericardia con^ressa. Yokoyama, Verst. a. d. jap. Kreide, Palseontographica,

XXXVI, p. 196, pi. XXV, fig. 4.

A full description of this species was given in my work on the

fossils of the Lower Musashino above cited.

The figured specimen is a large left valve from Otake, 34.2

millim. in length, 28.7 millim. in height and 9.7 millim. in depth.

Fossil occurrence.— Otake, Kioroshi. (common), Shisui,

pamenari, Tega, Shito (very common). Lower Musashino of

Miyata and Naganuma. Miocene(?) of Poronai in the Hokkaido.

Living.—Central and Western Japan.

260. Venericardia ferrugiiiea, (Adams).

Venericardia ferr uginea. Yokoyama, Foss. Miura Penin,, p. 139, pi. XI, figs. 3, 4.

Cardita ferruginea. Clessin, in Syst. Couch. Cab. Mart. Chemu., pt. 1, p. 17, pi. VI,

fig. 11. Pilsbry, Cat., p. 135.

Cardita rotunda. Tokunaga, Foss. Euv. Tokyo, p. 55, pi. Ill, fig. 17.

Fossil occurrence.—Otake, Kamenari, Shito (very common).

Oji and Shinagawa. Lower Musashino of Miyata, Yokosuka,

Koshiba and Naganuma.

Living.—Northern Japan.
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261. Vetiericartlia foneona, Yokoyaina.

PI. XIII. Figs. 6, 7.

Shell very small, thick, triangularly ovate, moderately
convex, somewhat oblique and inequilateral with anterior Bide

shorter than posterior, rounded in front and behind. Antero-
and postero-dorsal margins straight, meeting each other at

somewhat less than a right angle, so that the beaks appear
pointed. Surface radiately ribbed; ribs about thirteen in number,
flatly rounded, separated by very narrow valleys, crenulate. Inner
margin coarsely crenate. Lunula longly ovate, distinct, smooth.

Main teeth accompanied by an anterior lateral. Length 2.2

rnillim. Height 2.1 millim. Thickness 1.7 millim.

Fossil occurrence.—Otake, Tega, Shito (numerous). Oji.

Family Astarlidae.

Genus ASTARTE, Sowerby.

263. JLstarfe borealis, (Chemnitz);

PL X. Pig. n.

Astarte borealis. Forbes, Mem. Geol. Surv., to]. I, p. 413, 1846. Wood, Crag Moll

,

Biv., p. 175, pi. XYI, figs. Sa-d.

Astarte corrugata. Loven, Ind. Moll. Scand., p. 37. Middendorff, Beitr. z. Make.
Boss., Ill, p. 46, pi. XVII, figs. 4-9.

Astarte arctica. Moller, Ind. Moll. Green]., p. 19. Forbes and Hanley, Hist. Brit.

Moll., I, p. 461, pi. XIX, fig. 7.

Venus borealis. Chernnitz, Conch. Cab., vol. VII, pi. XXXIY, fig. 42.

A single left valve which, however, undoubtedly belongs to

the species above named. It is thick, much compressed, broadly

ovate, somewhat longer than high, rounded in front, truncate

behind. The surface is smooth and has an indistinct flattened

carina behind. Inner margin smooth. Length 15.3 millim. Height

14. 1 millim. Depth 2.9 millim. In shape it comes closest to what

Middendorff calls var. lactea (loc. cit.
,
pi. XVII, rigs. 8, 9).

Fossil occurrence in Japan.—Shito.

Fossil occurrence in Europe.—English Crag.

Living.—Northern Japan (Kurile Islands). Behring Strait.

Britain (deep water). Arctic seas.
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26». AVstarte hakodatensis, Yokoyama.

Astarte hakodatensis. Yokoyama, Foss. Miura Peniii., p. 140, pi. XI, figs. 5, 6.

This species is smaller and higher in form than the preceding.

Its description is found in my work above mentioned.

Fossil occurrence.—Shito.

living.—Northern Japan.

Family Crassatellidae.

Genus CKASSATEIXA, Lamarck.

364. Crass€iteUa oblonaata, Yokoyama.

Crassatella oblongata. Yokoyama, Foss. Miura Penin., p. 142, pi. XI, figs. 8, 9.

A few young specimens which are somewhat flatter and more

coarsely grooved on the surface than the adult ones. The largest

obtained is a right valve, 9 millim. long, 6.5 millim. high and 2

millim. deep, with concentric grooves about seventeen in number.

Fossil occurrence.—Shito. Lower Musashino of Miyata and

Koshiba.

265. Crftssatella nana, Adams et Reeve.

PL xni. Fig. 8.

Crassatella nana. Adams and Eeeve, Yoy. Bamarang. Moll
, p. 81, pi. XXIII, fig. 2.

A single right valve. Shell thick, strongly compressed,

subequilateral, somewhat pentagonal in outline, longer than high,

rounded in front, truncate behind. Postero-dorsal margin straight,

sloping, gradually passing into posterior margin with a curve;

ventral margin broadly arcuate with inner side crenulate and

postero-ventral corner obtusely angulate. Surface with concentric

furrows. Beaks small, pointed, with an obtuse edge running to

postero-ventral corner. Main teeth two, oblique with lower ends

towards front and a triangular ligamentai pit behind; anterior

lateral tooth distinct, elongated. Anterior muscular impression

somewhat pear-shaped, posterior more rounded. Length 15

millim. Height 12.1 millim. Depth 3 millim.
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This shell resembles the preceding in general outline; but

it is larger, flatter and smooth on the surface.

Fossil occurrence.—Kioroshi.

Living.—Eastern seas (according to Adams and Reeve).

266. C'rassatella heteroylynta, (Pilsbry).

Crassatetta heteroglypta. Yokoyama, Foss. Minra Penin., p. 141, pi. XI, figs. 10, 11.

Crassatellites heteroglypta. Pilsbry, Cat., p. 135.

Crassatella japonica. Sowerby, Jour. Linn. Soc, XX, p. 399, pi. 25, fig. 19.

A single right valve.

Fossil occurrence.—Kioroshi. Lower Musashino of Miyata

and Naganuma.

Living.—Central and Western Japan.

Family Cyrenidae.

Genus (OKBICIIL4, Muhlfeldt.

267. Corbicula sand aiformis, Yokoyama.

PI. XIII. Figs. 14, 15.

Shell thick, roundly triangular, about as high as long, a little

inequilateral, moderately tumid. Anterior border rounded,

posterior subtruncate, forming an obtuse angle with broadly curved

ventral border; antero-dursal meeting with postero-dorsal at an

angle which is nearly a right angle; ventral less arched in posterior

half than in anterior. Surface with a very blunt posterior carina

and ornamented throughout with rude, unequal, concentric

grooves. Beaks rather large, swollen, prominent. Lunula lan-

ceolate, bounded by a fine impressed line on both sides.

The following are some of the measurements of the normal

form

:

Length. Height. Depth.

Left valve 26.7 millim. 26.5 millim. 9.0 millim.

„ „ 28$ „ 29.3 „ 9.5 „

Eight,, 31.5 „ 31.5 „ 9.9 „

Besides, there are also forms which are either shorter or

longer. One of the latter measures 21 millim. in length, 19.6

imillim. in height and 6.7 millim! in depth, while one of the former
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measures 32 millim. in length. 33.5 millim. in height and 10.5

millim. in depth.

This shell is closely allied to Corblcula apndai Reinhardt

(Kobelt, Fauna Moll. Extramar. Jap., p. 153, pi. 20, fig. 3) from

which it differs by the presence of a posterior carina.

Fossil occurrence.—Otake. Kamenari, Shito (common).

Living.—Central Japan (coast of Kazusa).

2GS. Corbicula hohelti, Yokoyaina.

PI. X1IL Figs. 18. 19.

Three left valves. The shell is decidedly longer (lower) than

the preceding with 1 teaks smaller and less swollen. The outline is

ovato-trigonal, more or less rounded in front and truncate be-

hind. The angle at which the antero- and postero-dorsal margins

would meet, when produced, is somewhat greater than a right

angle. Convexity of shell moderate. Surface with rude lines of

growth which make it unequally grooved.

The measurements of the three valves are as follows:

Length. Height. Depth.

29.4 millim. (10) 27.0 millim. (9.0) 8.8 miUim (2.9)

22.8 „ (10) 20.5 „ (8.9) 7.1 „ (3.1)

13.1 „ (10) 11.8 „ (9.0) 3.7 „ (2.9)

The nearest ally of this species seems to be Corblcula pexata

Prime (Kobelt, loc. cit, p. 157, pi. 20, fig. 2) in which, however,

the beaks are more tumid.

Fossil occurrence.—Shito. Otake.

Living.—Central Japan.

Family Pleurophoridae.

Genus CORALLIOPHAGA, Blainville.

269. Coralliopltaf/a eoralliophaga, (Chemnitz).

PI. XIV. Pig. 5.

Coralliophaga eoralliophaga. Pilsbry, Cat., p. 136. H. and A. Adams, Genera of

Recent Mollusca, II, p. 439, pi. 109, figs. 6, 6a.

Coralliophaga Hthophagella. Dunker, Ind. Moll., p. 209.
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Cypricardia coralliophaga. Lischke, Jap. Meeresconch., II, p. 140.

Chama coralliopharia. Chemnitz, Conch. Cab., X, p. 359, pi. 172, figs. 1673, 1674.

Only a single right valve, 38 millim. in length, 19 millim. in

height and 6. 3 millim. in depth. It is characterized by a transversely

elongated, more or less rectangular or oblong form with beaks

near the anterior border and two main teeth accompanied by a

posterior lateral. These teeth are more or less horizontal in

position. The radiating riblets found in living specimens are not

seen in the fossil, a result of friction.

On examining the recent specimens, there is a great varia-

tion in shape. The younger ones are generally shorter and

often more oblong than the adult.

Fossil occurrence.—Shito.

Living.—Central and Western Japan. South Sea. Red Sea.

West Indies.

Genus TRAPEZIUM, Miihlfeldt.

270. Trapezium tiipponieum, Yokoyama.

PL XIII. Fig. 17.

Shell rather thick, transversely elongated, trapezoidal, swollen,

very inequilateral, with anterior margin rounded, posterior trun-

cate, ventral somewhat excavated, postero-dorsal sloping and meeting

with posterior at an obtuse angle. Surface with a shallow median

depression, and coarsely concentrically corrugated. A rounded

edge runs from beak to postero-ventral corner. Area lanceolate,

bounded by an elevated, rather blunt and irregular ridge on both

sides. Beaks large, swollen. Main teeth two in each valve, oblique

;

posterior lateral single.

One right and three left valves. The former measures 27.5

millim. in length, 18 millim. in height and 8.6 millim. in depth,

while the largest of the latter measures 11.2 millim. in length, 8.

1

millim. in height and 4.3 millim. in depth.

Fossil occurrence.—Otake, Shito.

Living.—Central and Western Japan.



igg Art. 1.—M. Yokoyama :

371. Trapezium reutricostim, Yokoyama.

PL XIII, Fig. 1.

Shell thick, somewhat higher than long, very inequilateral,

much swollen, sharply rounded in front, truncate behind, with

ventral margin only slightly arched. Beak very large, swollen,

curved forward as well as inward, with two blunt edges, one

running to postero-ventral and the other to antero-ventral corner.

Space between these two edges flattened. The sculpture consists

only of coarse lines of growth. Behind the beak there is a lan-

ceolate area-like space bounded by a blunt ridge in each valve

with three longitudinal ribs on it. Pallia! line simple.

There is only a single left valve with a large part of the beak

broken- The hinge is worn by friction, but so much is certain

that there is at least one prominent main tooth. The posterior

lateral is indistinct. It is 18.5. millim. long, 20 millim. high and

10 millim. deep.

Fossil occurrence.—Otake.

272. Trapezium liraftitit, (Reeve).

PL Xni. Fig. 16.

Trapezium liratvm. Pilsbry, Catalogue, p. 136.

Ct/pricardia Hrata. Reeve, Conch. Icon., I. CypricarJia, spec. 1,

Shell moderately thick, rather tumid, transversely elongated,

strongly inequilateral, sharply rounded in front, truncate behind.

Dorsal and ventral margins nearly straight and parallel. A flat

ridge runs from the beak to the rounded postero-ventral corner.

Surface with a shallow median depression and rugose concentric

folds or ridges. Area lanceolete, hounded by a ridge on each side.

Main- teeth two, horizontal; laterals indistinct. Pallia] line simple.

Only a left valve. 20.5 millim. in length, 12 millim. in height

and 5.3 millim. in depth.

Fossil occurrence.—Otake.

Living.—Central Japan.
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Order Anomalodesmacea.

Family Cuspidariidae.

Genus CUSPIOAHIA, Nardo

273. Cuspidaria lif/ula, Yokoyama.

PL XIV. Figs. 3, 4.

Shell small, thin, moderately convex, transversely piriform,

somewhat inequilateral with anterior side a little shorter than

posterior, rounded in front, rostrate and truncate behind. Antero-

dorsal margin slightly concave, ventral broadly convex except

near posterior end where it is somewhat convex. Surface convex

in general, being rather compressed on]}* in the rostrum. Beaks

very small, directed backward. A long lamellar tooth is present

both in front of, and behind, the beaks, parallel with the

hinge;margin. Sculpture present only on the area formed by a

keel running from each beak to postero-ventral corner, consisting

of fine concentric striae crossed and cut by fine impressed lines.

The following are the measurements:

Length. Height. . Depth.

Eight valve 6.4 millim. 3.6 millim. 1.5 millim.

Left „ (5.1 .. 4.0 1.4 „

Fossil occurrence.—Shito (rare).

Family Lyonsiidae.

Genus 1YONSIA, Turton.

274. Lyonsia prtetetints, Dunker.

PI. XIV. Figs. 9, 10.

Lyonsiu pmtenuis. Dunker, Intl. Moll., p. 180, pi. VII, fig. 12. Pilsbry, Cat., p. 137.

The shell in very thin and fragile, transversely ovate, rather

gibbous, rounded in front, produced and obliquely truncate behind,

and ornamented with radiating costulae on the surface.

Only three isolated valves, more or less fractured. The least

imperfect is a right valve, 14.7 millim. long, 9.3 millim. high

and 3 millim. deep.
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Fossil occurrence.—Otake.

Living.—Western Japan.

Genus ENTODESMA, Philippi.

275. Entoflesma naviculoides, Yokoyama.

PI. VI. Fig. 11.

.V single left valve which is moderate in thickness, quadrately

oblong, much longer than high, ventricose, strongly inequilateral,

rounded in front, Bubtruncate behind. Ventral margin somewhat

excavated, subparallel with equally excavated dorsal margin. Beak

swollen. Surface much worn, apparently only with rude lines of

growth. Teeth absent. Pallial line distinct with a shallow notch.

Length 58 millim. Height 35 millim. Depth 14.6 miliim.

The shell is extremely like Entodesma navicula Ad. et Rve.

(Zool. Samarang, p. 83, pi. 23, fig. 11) and E. truncatissima

Pilsbry (Catalogue p. 137, pi. III. figs. 11, 12) both of which,

however, are described as thin and fragile. But it is not altogether

impossible that this fossil may turn out to be an abnormally

thick-shelled form of either of the above species.

Fossil occurrence.—Shito.

Family Myochamidae.

Gemis MYODOUA, Gray,

276. Myoflorii fluetuosa, Gould.

PI. XIV. Figs. 6, 7.

Myodora fluctuosa. Gould, Otia Couch., p. 161. Smith, Proc. Zool. Soc. London, 1880,

p. 583. Brauns, Geol. Env. Tokio, p. 37. Tokuuaga, Foss. Env. Tokyo, p . 39, pL

II, fig. 24. Pilsbry, Catal., p. 138.

The shell is generally of a moderate thickness, though some-

times rather thin. It is triangular in .outline, somewhat longer

than high, and somewhat inequilateral with the anterior side longer

than the posterior. Beaks -mall, pointed, directed backward.

The antero-dorsal margin is slightly convex and passes insensibly

into the rounded anterior, while the postero-dorsal is somewhat

concave and makes an obtuse angle with the truncate p cs
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the ventral is broadly arched. The valves are very unequal; while

the right is moderately convex, the left is either flat or somewhat
concave. Moreover, the right valve has a blunt posterior keel on
the surface. The sculpture is the same in both valves, consisting

of coarse concentric undulations. Behind the beaks there is an
elongated areal excavation bounded by more or less distinct edges.

The anterior muscular impression is longly pear-shaped and curved

inward, while the posterior is ovate and upright. Pallial sinus

shallow, rounded, somewhat ascending. Length 17.2 millim.

Height 14.3 millim. Thickness 5.4 millim.

The variation in form lies chiefly in the degree of rotundity of

the anterior end.

Fossil occurrence.—Otake (common), Tega (rather common).

Shisui, Kamenari, Kioroshi, Shito (very common). Oji and

Shinagawa

Living.—Western Japan.

277. Myodora reeriana, Smith.

PI. XIV. Figs. 8, 11.

Myodora reeriana. Pilsbry, New Jap. Mar. Moll., Pelecyp., Proc. Acad. Nat. Sci. Phil.,

July 1904, p, 558, pi. XLI, figs. 7-10. Yokoyama, Foss. Miura Penin., p. 143
;
pi.

XI,"figs. 12, 13.

Thia species has already been described by me from the

Lower Musashino in the work above cited.

Fossil occurrence.—Otake, Shisui, Shito (rather common.)

Lower Musashino of Miyata and Koshiba.

Living.—Western Japan. China.

Family Thraciidae.

Genus THRiCIA, Leach.

278. Tliracia papyraeea, (Poli).

PI: XIV. Fig. 12.

Thracia papyraeea. Homes, Foss. Moll. Tert. Beck. v. Wien, II, p. 49, pi. Y, fig. 3.

Wood, Crag Moll., Biv. Suppl., p. 156. Nyst. Conch. Terr. Tert. Belg., d. 215,

pi. XXVII, fig. 6.

Odoncincta papyraeea. Da Costa, Cat. Syst. Test. Sicil., p. 23, pi. II, figs. 1-4.

Tel) ina papyraeea. Poli, Test, Utr. Sicil., I, p. 43, pi. XV, figs. 14-18.
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Thracia phcmolina. Philippi, Eumn. Moll. Sicil., I, p. 19, pi. I, fig. 7,11, p. 16.

Wood, Crag Moll, Biv., p. 200, pL XXVI, fig. 2 abc

Two right valves and a broken left.

The -hell is subquadrate, transverse, thin, convex, with the

anterior side a little longer than the posterior, rounded in front

and truncate behind. The dorsal margin is onlv -lightly arched

and subparallel with the straight ventral. The surface has a

posterior carina which is distinct in spite of being rather blunt.

The sculpture consists merely of rough lines of growth. Pallial

sinus large, deep, rounded.

The larger of the two right valves is 17.4 millim. long, 10.5

millim. high and 4 millim. deep. It looks quite like the specimen

figured by Wood in his Crag Mollusca above cited.

Fossil occurrence in Japan.—Otake, Kamenari.

Fossil occurrence in Europe.—Pliocene of England, Belgium

and Italy; Miocene of Austria.

Living.—Norway, British seas. Mediterranean Sea.

279. Thracia transinowtatia, Yokoyama.

PI. XIV. Figs. 13, 14.

Shell small, thin, inequi valve with right valve convex and

left rather compressed, transversely elongated, subquadrate, inequi-

lateral with anterior side a little louger than posterior, rounded in

front, truncate behind. Antero-dorsal margin slightly excavated,

postero-dorsal straight, ventral very little arched. A distinct,

though not very sharp, posterior carina is present, behind which
the surface is somewhat depressed in the middle. The sculpture is

absent save lines of growth. Beaks small, pointed, bent back-

ward. Pallial sinus deep, rounded at end and reaching almost the

middle of the shell.

The following are the measurements.

Length. Height. Depth.

Left valve 9.9 millim. o.O millim. 1.1 millim

55 55 8.4 „ 4.0 „ 1-0 „

Rigfefc „ 10.0 „ 5.4 „ '2.0 „

55 8J „ 4.3 „ 1.8 „
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Fossil occurrence.— Otake, Kamenari, Tega, Shito (frequent).

Oji in Musashi.

Living.—Central Japan.

280. Thraeia sentatuna, Yokoyama.

PI. XIV. Figs. 17, 18,

Shell small, thin, longer than high, roundly pentagonal, rather

compressed, inequilateral with anterior side a little longer than

posterior, rounded in front, truncate behind. Antero-and postero-

dorsal margins almost straight and sloping, ventral very little con-

vex, postero-ventral corner roundly angulate. Surface smooth,

with an obtuse posterior keel. Beaks small, pointed, directed

backward. Lunula longly ovate, bounded on both sides by a blunt

edge. Pallial sinus large, deep, broadly rounded, not reaching the

middle of the shell. Examples are rare. One of the left valves

measures 6.1 millim. in length, 4 millim. in height, and 1.3 millim.

in depth, while one of the right measures 6.6 millim. in length,

4.8 millim. in height and 1.7 millim. in depth.

This shell looks like a young Thraeia papyracea, but the

beaks are smaller and more pointed, and the outline is more pen-

tagonal.

Fossil occurrence.—Shito.

Family Poromyidae,

Genus POROMYA, Forbes.

281. Parotnya flescuosa, Yokoyama.

PI. XIV. Figs. 15, 16.

Shell small, thin, convex, triangularly ovate, longer than

high, inequilateral with anterior side somewhat shorter than pos-

terior, rounded in front, somewhat obliquely subtruncate behind,

with ventral margin broadly convex. Surface with a blunt posterior

carina and a shallow depression in front of it, The sculpture con-

sists of minute granules arranged more or less radially and most

distinct on the hinderand ventral parts, those on the other parts being

often obliterated by friction. Lunula ovate, distinct. Hinge: In
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-the left valve there are two diverging eminences, with a triangular

ligamental pit behind, divided into two parts by a median

ridge* the right valve has but one tooth. Pallial sinus shallow,

-crescentiform. Not rare.

The following are the measurements:

Length. Height. Depth.

Left valve 12.5 millim. 9.3 millim 4.0 millim.

!> JJ
10.2 „ 7.4 „ 3.o „

Eight „ 10.3 „ 7.6 „ 3.0 „

5> >1
n.o „ 8.2 „ 3.3 „

Fossil occurrence.—Shito.

Family Modiolidae.

Genus MODIOLI, Lamarck.

2S2. Modiola barbata, (Linne).

PI. XIV, Pig. 19.

Modiola barbata. Forbes and Hanley, Brit. Moll., II, p. 190, pi. XLIV, tig. 4. Pils-

bry, Catal., p. 140. Wood, Crag Moll., Biv., p, 58, pi. VIII, fig. 2.

Mytilus barbatvs. Linne, Syst. Nat., Ed. 12, p. 1156. Jeffreys, Brit. Conch., II, p. 114.

Only young shells. The largest is a left valve still preserv-

ing a little of the original reddish brown colour. It is ovately

triangular in outline and obtusely pointed at the smaller and, with

the ventral margin somewhat excavated. The other specimens

which are all younger have a more posteriorly expanded shape,

though, compared with the Crag form, the posterior expansion

.as well as the ventral excavation is less. Anyhow there is a great

variation in outline as is evident on examining the specimens of

the recent shell.

The greatest extension of the largest specimen above referred

to is 11.8 millim., while the dimension across where it is greatest

is 6.3 millim. The depth is 2. 8 millim. There is also a smaller

'left valve 7.1 millim. long, 4.8 millim. broad and 2 millim. deep.

Fossil occurrence in Japan.—Tega (very rare), Otake (do),

, Shito (rare). Qji in Musashi.
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Fossil occurrence in Europe.—English Crag.

Living.—Northern, Central and Western Japan. Britain.

Mediterranean.

2S3. Modtola modiolus, Linne.

^lodiola modiolus. Linne, Syst. Nat., Ed. 10, p. 706. Lischke, Jap. Meeresconck, I,

p. 156, II, p. 147, III, 109. Dunker, Ind. Moll., p. 222. Tokunaga, Foss. Env.
Tokyo, p. 63. Yokoyama, Foss. Miura Penin., p. 145, pi. XI, fig. 21. Wood,
Crag Moll., Biv., p. 57, pi. VIII, fig. 1. Nyst, Conch. Terr. Tert. Belg., p. 163,

pi. XVII, fig. 5.

Specimens are all fragmentary, though of a large size.

Fossil occurrence in Japan.—Shito (rare). Lower Musashino
of Miyata.

Fossil occurrence in Europe.—English Crag; Pliocene of

Belgium and Italy.

Living.—Northern, Central and Western Japan. North

Pacific. North Atlantic.

GenusLlTHOPHAGA, Bolten.

284. Ljithophayti zitteliana, Dunker.

PI. XVII. Fig. 14.

Lithojjhaga zitteliana. Dunker, Ind. Moll., p. 226, pi. XIV, figs. 1, 2, 8, 9. Pilsbry,

Cat., p. 140.

A transversely elongated subcylindrical shell, elliptical in

cross-section, rounded at both ends, though posteriorly somewhat

more expanded. The surface has only lines of growth.

A few small fragments.

Fossil occurrence.—Otake. Tabata in Musashi.

Living.—Western Japan.

Genus CREXELL4, Brown.

2S5. Qrenella divarictita, Yokoyania.

PI. XV. Figs. 10, 11.

Shell minute, thin, translucent, longitudinally elongated,

roundly oblong, tumid, subequilateral. Anterior and posterior

margins broadlv rounded, the former perhaps a little more sharply.
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Surface with radiately divergent striae, the divergent character

being most conspicuous on the anterior as well as on the posterior

slope; striae fine, tolerably dense, .with an interstitial one towards

the ventral margin and cut by fine concentric lines of growth,

whereby they become more or less crenulate, though not always

distinct. Inner margin of shell crenulate all around. Beaks

small, though somewhat inflated.

One of the left valves measures about 2 millim. in length, 2.5

millim. in height and 1 millim. in depth.

A. Adams described several species of Crenella from the Japan

Sea in the " Annals and Magazines of Natural History " of 1862,

without giving any figure. But none agrees exactly with the

present one, though it seems to be closely allied to what he called

Crenella spectabilis.

Compared with Crenella decussata Mont. (Forbes and Hanley,

British Moll., IV, pi. 45, fig. 2) which lives in the Corea Strait,

the fossil form has the cardinal margin more rounded and the

beaks less pointed, approaching in these respects Crenella elegans

Desh. of the Paris Basin (Descrip. Anim. sans Vert., Atlas, pi. 76,

figs. 6-9) in which, however, the rounded nature of the cardinal

margin is still greater.

Fossil occurrence.—Shito (not rare). Oji.

Living.—Central Japan.

Family Anomiidae.

Genus ANOMIA, Liime.

286. A notnia nipponensis, Yokoyama.

Anemia nipponensis. Yokoyama, Foss. Miura Penin., p. 146, pi. XI, figs. 18, 19.

This species still living in Japan has already been described

in my work above cited. It is much like Anomia laqueata Reeve,

though more equilateral and generally provided with more

prominent radiating wrinkles which, however, are almost

obsolete in some specimens. The colour of the living shell is dull
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reddish to light copper in the upper valve, and whitish to bluish

or even greenish in the lower.

Fossil occurrence.—Otake, Kioroshi (frequent), Kamenari.

Tega, Shito (very frequent). Oji, Tabata and Shinagawa in

Musashi. Lower Musashino of Miyata, Yokosuka and Naganuma.
Living.—Northern, Central and Western Japan.

2S7. Anotnia lunula, Yokoyama.

PI. XIV. Figs. 22, 23.

Shell thin, subcircular, with lower or right valve only a little

convex and upper or left more or less flat. Surface either quite

smooth or radiately and sinuously striated near the margin.

The size of the shell is usually below 20 millim. in diameter,

though it is sometimes twice as large.

Fossil occurrence.—Otake (not rare), Kioroshi, Shito.

2S8. Anotnia sentatana, Yokoyama.

PI. XIV. Figs. 20, 21.

Only a few left valves. Shell small, rather thin, roundly

elliptical, usually higher than long, swollen, ornamented with

many, close, sinuous, granulated, radiating riblets wrhich increase

in number towards the shell-margin either by bifurcation or by

the intercalation of new ones between.

The largest example measures 9.6 millim. in length, 10.7

millim. in height and 4. 1 millim. deep.

Fossil occurrence.—Shito.

Family Limidae.

Genus LIMA, Bruguiere.

2S9. Lima anf/ulafa, Sowerby.

Lima angulata. Sowerby, Thes. Conch., I. p. 86, pi. XXIII, figs. 39, 40. Yokoyama,

Foss. Miura Penin., p. 148, pi. XII, fig. 12.

Lima basilanica. Adams and Reeve, Yoy. Samarang, Zool., p. 75, XXI, fig. 6.

Lima hakodatensis. Tokunaga, Foss. Env. Tokyo, p. 64, pi. Ill, fig. 26.
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Several examples, though mostly damaged on account of the

thin and fragile state of the shell.

Fossil occurrence.—Otake, Shisui, Tega, Shito (rather

common). Shinagawa. Lower Musashino of Naganuma.

Fossil occurrence.—Neogene of New Zealand.

Living.—Northern and Central Japan. Philippines. New
South Wales. Panama. Bay of Caracas.

290. Lima subauriculata (Montagu).

Lima subauriculata. Yokoyama, Foss. Miura Peuin., p. 150, pi. XII, fig. 10.

Lima auriculata. Weinkauff, Conch. Mittelm., II, p. 245, uo. 7. Forbes and

Hanley, Hist. Brit. Moll., II, p. 263, pi. LIII, fig. 45. Wood, Crag. Moll., Biv.,

p. 47. pi. VII, fig. 3. Homes, Moll. Tert. Beck. Wien, II, p. 389, pi. LIV, fig. 6.

Nyst, Conch. Terr. Tert. Belg., p. 158, pi. XVIII, fig. 3.

Pecten subaiiricuhttiis. Montagu, Test. Brit., Suppl., p. 65, pi. XXIX, fig. 2.

Specimens are quite frequent. The largest obtained is a left

valve 8 millim. high, 4. 7 millim. long and 2.3millim. deep.

The next largest is a right valve 7.6 millim. high, 4.4 millim.

long and 2.4 millim. deep. There seems to be a slight variation

in shape. The radiating costellae are distinct only in the median

line of the shell toward the ventral margin.

Fossil occurrence in Japan.—Otake, Shisui, Tega, Shito

(very common). Oji. Lower Musashino of Miyata.

Fossil occurrence in Europe.—Pliocene of England, Belgium

and Italy. Miocene of France, Austria, Hungary, etc.

Living.—Mediterranean Sea, Britain, Norway, Greenland.

291. IAitui qunntoensis, Yokoyama.

Lima quantoensis. Yokoyama, Foss. Miura Penin., p. 150, pi. XII, fig. 11.

This shell first described by me from the Lower Musashino is

represented by several specimens which, however, are all young.

Fossil occurrence.—Shito. Lower Musashino of Koshiba.

Living.—Central Japan.
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292. TAtna rulf/atufa, Yokoyama.

PI. XYir. Figs. 18, 19.

A right and a left valve.

The shell is closely related to the preceding in its general

shape. It is rather thin, moderately convex and obliquely ovate.

with all the margins rounded except the antero-dursal which is

straight or somewhat excavated. The ears are small, especially

the anterior. Lunula short-lanceolate in outline, deep, orna-

mented with a few longitudinal riblets. The surface is covered

with radiating ribs which number about twenty-two and are flattish

and broader than, or about as broad as, the interspaces. The right

valve is 15.3 millim. long. 18,5 millim. high and 4.7 millim. deep.

while the left is 14.1 millim. long, 15.9 millim. high and 4.1

millim. deep.

The distinctions of this species from the foregoing are the less

number of ribs, a somewhat natter shell and the subangulate form

of the antero-ventral corner.

Fossil occurrence.—Shito.

Family Spondylidae.

Genus Spoiulyltts, Linne.

293. Spondylus eruentus, Lischke.

PI. XIV. Fig. 24.

Spondylus eruentus. Lischke, Jap. Meerescouch., I. p. 172, pi. XII
;
figs. 1-5. Danker,

Iud. Moll., p. 246. Pilsbry, Cat., p. 143.

A single upper valve of a young individual. It is irregularhy

roundish, tolerably compressed and ornamented with distant

radiating ribs which are mostly crenate or granular near the

hinge-margin and foliaceous or spiny in the ventral. Between

these ribs there are also several interstitial riblets. The diameter

of the shell is a little greater than 12 millim.

Living.—Central and Western Japan.
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Genus PtlCATUIiA, Lamarck.

294. Pticatula cuneuta, Dunker.

PL XIV. Fig. 25.

Plicatida cuneata. Dunker, Malak. BL, vol. 24, p. 73. Index Moll., p. 246, pi. XI,

fig. 3.

A much worn right valve, 12.8 millim. long, 15.4millim.

high and 2.6 millim. deep. It is thick, cuneate in shape and has

eight strong, flattened, radiating ribs with narrower interspaces.

The ribs seem to have been lamellar when fresh.

Fossil occurrence.—Kamenari.

Living.—Central and Western Japan.

Family Pectinidae.

Genus PECTEN, Mriller.

295. Pecten, squatnatus, (Gmelin).

Pecten squamatus. Sowerby, Thes. Conch., I, Pecten, p. 70, pi. XIII, figs. 57, 58.

Eeeve, Conch. Icon., Pecten, sp. 82. Dunker, Inch Moll., p. 240, pi. XI, fig. 14.

Kiister, in Syst. Conch. Cab., VII, pt. 2, Spondylus and Pecten, p. 118, pi.

XXXII, fig. 4. Yokoyama, Foss. Miura Penin., p. 151., pi. XIV, figs. 3, 4.

Ostrea squamata. Gmelin, Syst. Nat., Ed. 13, p. 3329.

A few right valves of young individuals. The}' are flattish

with a long anterior ear and ornamented with unequal radiating

ribs whose interspaces are also unequal. The scales on the ribs

are almost wholly worn away by friction.

Fossil occurrence.—Otake, Tega. Lower Musashino of

Naganuma.

Living.—Central and Western Japan. Philippines.

296. Pecten Uetus, Gould.

PL XIV. Figs. 26.

n lotus. Gould, Otia Conch., p. 177. Lischke, Jap. Meeresconch., I, p. 169, pi.

XII, figs. 6, 7, II, p. 157. Dunker, Ind. Moll., p. 241. Schrenck, Moll. Amurl.

u. d. nordjap. Meeres, p. G03. Brauns, Geol. Env. Tokio, p. 57. Tokunaga,

Foss. Env. Tokyo, p. 65, pi. V, fig. 2. Yokoyama, Foss. Miura Penin., p. 152,

pi. XIV, figs. 1, 2.
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Very frequent at some localities. The largest obtained has

a height of 90 millim.

Fossil occurrence.—Otake, Shito (very common), Tega.

Shinagawa and Oji (frequent). Lower Musashino of Miyata,

Yoko3uka and Naganuma
Living.—Northern. Central and Western Japan.

297. Peeten subplicatitx, S >werby.

PI. XV. Fig. 3.

Pecten subplieatus. Sowerby, Thes. Couch., I, p. 64, pi. XIII, fig. 37, pi. XIV. figs.

72, 73, 81. Mart, u Cliem., Syst. Conchyl. Cab., YII, Pectinacea, p. 157, pi. 44,

figs, 3-5. Danker, Ind. Moll., p. 242.

The right valve of a young individual. It has rive radiating

folds with a weak one on each side of them. The folds as well as

the valleys are radially striated. Length 20.5 millim. Height

22.5 millim. Depth 4 millim.

Fossil occurrence.—Kioroshi.

Living.—Western Japan. Philippines. Moluccas.

29S. Peeten erassirostafits, Lowerby,

Pecten erameostcctua. Pilsbry, Cat., p. 143. Danker, Ind. Moll., p. 239, pi. XIII, fig.

28. Liscbke, Jap. Meeresconch., I, p. 168. Sowerby, Thes. Conch., I, p. 75, pi.

XV, fig. Ill, pi. XVII, fig. 152. Yokoyama, Foss. Miura. Penin., p. 153, pi.

XII, fig. 7.

Pecten nobilis. Reeve, Conch. Icon., Pecten, pi. I. rig. 3.

A single left valve belonging to a young individual.

Fossil occurrence.—Shito. Lower Musashino of Naganuma.

Living.—Central to Southern Japan.

299. 1'eeten vesiett/osus, Danker.

Pecten vesiculosiis. Dunker. Inch Moll., p. 241, pi. XI, fig. 1. Yokoyama, Foss. Miura

Penin., p. 154, pi. XIII, tigs. 11, 12, 13.

Very frequent, hut most of the specimens are water-worn and

lack the ear-.

Fossil occurrence.—Shito. Lower Musashino of Koshiba.

Living.—Central Japan.
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SOO. Pecten infuseostafua, Yokoyaiua.

Pecten intuscustatiis. Yokoyama, Foss. Miura Penin., p. 15G, pi. XIII, figs. 9, 10.

This small shell already described from the Lower Musashino

lias the outer surface concentrically striated, while within there are

coarse distant radiating riblets near the margin.

Fossil occurrence.—Shito (not rare). Lower Musashino of

Miyata and Koshiba.

SOI. Pecten tokyoensis, Tokunaga.

Pecten tokyoensis. Tokunaga, Foss. Env. Tokyo, p. G8, pi. V, figs. 1-10. Yokoyama,

Foss. Miura Penin., p. 158, pi. XIV, figs. 7, 8.

Pecten plies,. Brauns, Geol. Env. Tokio, p. 48, (non Linne).

There are many large specimens, the largest being more than

160 millim. high.

Fossil occurrence.—Otake, Shito (very frequent). Oji

(frequent) and Shinagawa. Lower Musashino of Miyata,

Yokosuka and Naganuma.

S02. Pecten tissoti, Bernardi.

PI. XV. Figs. 1, 2.

Pecten tissoti. Pilsbry, Cat., p. 144. Bernardi in Jour. d. Conch., VII, 1859, p. 91,

pi. I, fig. 2. Kobelt in Syst. Conch. Cab., VII, part 2, Spondylus and Pecten, p.

143, pi. XL, fig. 5.

A small neat Pecten circular in form and tolerably swollen,

with the anterior ear larger than the posterior. About twenty

radiating ribs accompanied by a smaller one on both sides

ornament the surface. Crossing these ribs, there are fine

concentric lamellae which are most distinct in interspaces where

there are one or two radiating striae. Inner margin crenate.

< Inly three valves of which two are right. The larger of the

right valves measures 16.8 millim. in height, 16 millim. in breadth

and 6.2 millim. in depth.

Fossil occurrence.—Shito.

Living.—Japan (according to Dunker).
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303. Pecten laqueatus, Sowerby.

Pecten laqueatus. Sowerby, Thes. Couch., I, p. 46, pi. XY, fig. 101. Lischke, Jap.

Meeresconcb., I, p. 167, II, p. 157, pi. XII, figs. 1, 2. Schrenck, Moll. Amurl. u.

d. nordjap. Meeres, p. 482. Brauns, Geol. Env. Tokio, p. 48. Toknnaga, Foss.

Env. Tokyo, p. 64. Yokoyama, Foss. Miura Penin., p. 160, pi. XIY, figs. 9, 10.

Very frequent.

Fossil occurrence,—Otake, Shisui, Kioroshi, Kamenari,

Tega, Shito. Oji and Shinagawa. Lower Musashino of Miyata

and Yokosuka.

Living.—Northern, Central and Western Japan.

304. Pecten eoceavatus, Anton.

PI. XV. Figs. 6, 7.

Pecten excavatus. Anton, Verzeicbniss, p. 19, no. 710. Philippi, Abbild. u. Bescbr.,

I, Pecten, p. 201, pi. II, fig. 1.

Vola excavata. Dunker, Index Moll., p. 243. Pilsbry, Cat., p. 145.

Pecten sinensis. Sowerby, Thes. Conch., I, p. 48, pi. XYI, figs. 120, 121, 134.

This shell which resembles the preceding is smaller and

characterized by its valves being very unequal, more unequal than

in the latter, for its left valve is markedly concave instead of being

flat or only slightly concave, The right valve on the contrary

is strongly convex, more so than in Pecten laqueatus. The ears

are nearly equal, so that the shell appears to be almost equilateral.

The radiating ribs of the convex valve are broad and flattened

with lateral edges subangular and interspaces much narrower.

The number of ribs is over ten, but it is difficult to give them

exactly, for. besides the main ribs, there are one or more much

weaker ones on both extremities of the shell, and also those in

the middle portion often show a tendency to split. Near the

beaks the ribs are almost obsolete, so that the surface becomes

more or less smooth, Incremental lines very distinct. On the

concave valve the ribs are narrower than the interspaces, with

concentric growth-lines often somewhat lamellated. "When

lamellae are absent, the concave valve is often difficult to

distinguish from that of Pecten laqueatus.
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The specimens are all young, the largest being only 22 millim.

both in height and length.

Fossil occurrence.—Otake (not rare), Tega, Shito. Oji and

Shinagawa.

Living.—Northern and Central Japan. China Sea.

305. Peeten tenuicostulatus, Yokoyama.

PI. XVII. Pig. 15.

Three left valves.

Shell small, thin, flatly convex, nearly circular, almost

equilateral. Surface with weak, rounded, scaly, radiating riblets

which are rather distant, more or less unequal and at unequal

distances from one another; interspaces much broader with one or

more interstitial riblets. The number of main ribs is not constant,

but usually about twenty or a little more. Ears somewhat

unequal with anterior larger than posterior.

The largest specimen measures 8.9 millim. both in length and

height and 1.5 millim. in depth.

Fossil occurrence.—Shito.

Family Ostreidae.

Genus OSTBEA, Linne.

306. Ostrea yigas, Thunberg.

Ostrea <ji<jas. Thunberg, Kongl. Vetensk. Akad. uya Hancll., XIV, 1793, p. 140, pi.

VI. tigs. 1-3. Pilsbry, Cat., p. 145. Tokunaga, Foss. Env. Tokyo, p. 68, pi. IV,

fig. 5. Brauns, Geol. Env. Tokio; pp. 48, 51, 55. Yokoyama, Foss. Miura

Penin, p. 162, pi. XV, figs. 1, 2.

Ostrea laperoum. Scbrenck, Moll. Amurl. u. d. nordjap. Meeres, p. 475, pi. XIX.

The elongated as well as the ovate form in numerous exam-
ples. Some are rather thin-shelled and even provided with some
longitudinal folds.

Fossil occurrence.—Otake, Shisui, Kamenari, Kioroshi,

Tega, Shito. Oji and Shinagawa. Lower Musashino of Yokosuka
and Koshiba.

Living.—Northern, Central and Western Japan. Coast of

.Manchuria and Shantung in China.
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SOT. Ostrea rtenselatnellosa, Lischke.

Ostrea denselamellosa. Lischke, Jap. Meeresconch., I, p. 79, p]. XLII, pi. IV, fig. 1.

Brauns, Geol. Env. Tokio, p. 58. Pilsbry, Cat., p. 146. Tokunaga, Foss. Env.
Tokyo, p. 68, pi. IV, fig. 6. Yokoyama, Foss. Miura Penin., p. 162, pi. XVI,
fig. 6.

A few but good specimens of the lower valve.

Fossil occurrence.—Otake, Tega. Oji and Shinagawa. Lower
Musashino of Yokosuka.

Liviug.—Northern, Central, Western and Southern Japan.

SOS. Ostvea inusashiana, Yokoyama.

Pi. XV. Fig. 5.

Ostrea mitsashiana. Yokoyama, Foss. Miura Penin., p. 163, pi. XVI, figs. 1-5. -

A few specimens. The shell is thin and usually more or less

longiy ovate, with the lower valve strongly convex.

Fossil occurrence.—Otake. Shito. Lower Musashino of Yoko-
suka and Koshiba.

• Family Pinnidae.

(

r

t -ims PINNA, Linne.

309. Pinna Japonica , Hanley.

PI. XV. Fig. 8.

Pinna japonica. Hanley, Proc. Zool. Soc. 1858. p. 136. Eeeve, Concb. Icon., fig.

47. Kiister in Syst. Concliyl. Cab., VIII, pt. 1, p. 72, pi. 24, fig. 3, pi. 29, fig. 1.

Pilsbry, Cat., p. 147.

Only a fragment belonging to the beak-portion. It is, however.

easily recognized by its thin shell, distant radiating costulae and

concentric corrugations as the above named species.

Fossil occurrence.—Shito. Oji in Musashi.

Living.—Central and Western Japan.

Family Arcidae.

Genus ARC.l, Lamarck.

310. A-t'ca kobeltiana, Pilsbry.

Area hobeltiana. Pilsbry, Now Jap. Mar. Moll., Pelec, Proc. Acad. Nat. Sci. Phil.,
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July, 1904, p. 559, pi. XI, figs. 16-19. Yokoyama, Foss. Miura Penin., p. 163,

pl. XYII, fig. 4.

Area ocellata. Kobelt in Syst. Couch. Cab., vol. VIII, p. 87, pl. 24, figs. 1-4 (non

Eeeve). Pilsbry, Cat., p. 148.

Area rectangularis. Tokuuaga, Foss. Env. Tokyo, p. 61, pl. Ill, fij 28.

This shell has already been described from the Lower Musa-

shino.

Fossil occurrence.—Otake, Shito (frequent). Lower Musa-

shino of Miyata, Yokosuka, Kanazawa and Koshiba.

Living.—Northern and Central Japan.

311. Area symmetrica, Reeve.

Area symmetrica. Eeeve, Conch. Icon., Area, sp. 117. Yokoyama, Foss, Miura Penin.,

p. 166, pl. XVII, figs. 7, 8.

A few isolated valves much worn by friction.

Fossil occurrence.—Otake. Lower Musashino of Yokosuka
and Xaganuma.

Living.—Central and Western Japan. Philippines. Indian

Ocean.

312. Area (Anomalocarrfia) fjranosa, Linne.

Pl. XV. Fig. 4.

Area (Anomalocardia) granom. Pilsbry, Cat., p. 149. Kobelt in Syst. Conch. Cab.,

YIII, pt. 2, p. 38, pl. Ill, fig. 7.

Area granosa. Linne, Syst. Nat., Ed. 12, p. 1142. Eeeve, Conch. Icon., Area, spec.

15. Lischke, Jap. Meeresconch., I, p. 145. Tokunaga, Foss. Env. Tokyo, p. 59,

pl. Ill, fig. 20.

Anomalocardia ijranosa. Dunker, Intl. Moll., p. 233.

Isolated valves from several localities which are not quite full-

grown. The largest is only 55 millim. in length. This species is

easily recognized by its thick, solid, swollen, somewhat oblique

shell ornamented with coarse granular radiating ribs whose number
in the fossil is seventeen or eighteen. It is here to be remarked
that the fossil specimens are a little more oblique and the postero-

ventral corner more produced than that represented in the figure of

Kobelt.
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Fossil occurrence.—Otake, Shisui, Kamenari, Tega, Shito.

Tokunaga mentions this species from Tabata. Takigashira near

Yokohama according to Brauns.

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

Indian Ocean.

313. Area (Alnomaloearrf ia) inflata, Reeve.

PI. XV. Fig. 9.

Area (Anomalocardia) inflata. Pilsbry, Cat. p. 149. Kobelt in Syst. Conch. Cab.,

YIII, pt. 2, p. 80, pi. X, figs. 1, 2.

Area inflata. Reeve, Conch. Icon.,. Area, sp. 30. Yokoyama, Foss. Mima Peniu., p.

167, pi. XVII, fig. 9.

Area broughtonii. Schrenck, Moll. Amurl. a. <1. norcljap. Meeres, p. 575, pi. 24, figs.

1-3.

Area tenuis. Tokunaga, Foss. Env. Tokyo, p. 58, pi. IV, fig. 1.

Some specimens are quite thin-shelled which induced Toku-

naga to establish a new species winch he called A. tenuis. The

largest attains a length of more than 110 millim.

Fossil occurrence.—Otake, Shisui (frequent). Shito. Oji,

Tabata and Shinagawa. Lower Musashino of Naganuma.

Living.—Northern, Central and Western Japan. Philippines.

314. Area (Seapharea) suberetiata, Lifelike.

PI. XV. Fig. 12.

Area {Seapharea) svberenata. Kobelt in Syst. Concb. Cab., VIII, pt, 2, p. 47, pi. XIII,

figs. 5, G. Pilsbry, Cat., p. 149. Yarnakawa, Fossil Seapharea of the Neigh-

bourhood of Tokyo, Jour. Geol. Soc. Tokyo, 1912, vol. XVIII, no. 219, p. G. pi.

Ill, IV, figs. 1-12.

Area sitberenata. Lischke, Jap. Meereseonch., I, p. 146, pi. IX, figs. 1-3.

Seapharea suhcrenata. Dunker, Inch Moll., p. 234.

Area kagoshimensis. Tokunaga, Foss. Env. Tokyo, p. 59, pi. Ill, fig. 21.

Distinguished from the preceding species by a less number of

radiating ribs (twenty-eight to thirty-six. while in A. inflata

usually over forty) and their subcrenate nature which in the left

valve is seen on all the ribs anterior to the posterior carina, and
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on the right only on those near the anterior end of the shell. A
fuller account is found in the work of Yamakawa above cited.

Fossil occurrence.—Otake (very common). Kioroshi, Kame-

nari, Shisui (common), Tega (very frequent), Shito (rare). Oji.

Living.—Central. Western and Southern Japan.

Genus PECTUNCULUS, Lamarck.

315. JPectuneulus alboliueafus, Lischke.

PI. XVII. Pigs. 1, 2, 3.

Pcetitneitlus albolineatus. Lisclike, Jap. Meeresconcb., Ill, p. 108, pi. IX, tigs. 11, 12.

Danker, Intl. Moll., p. 23G. Brauns, Geol. Env. Tokio, p. 45. Tokvmaga, Foss.

Env. Tokyo, p. 61. Pilsbry, Cat., p. 150.

Lischke who first described this species had only young shells

of a more or less circular form whose length was below 40 millim.

But there are specimens which are 80 millim. long. Such full-

grown ones are not circular, but decidedly somewhat obliquely

round-squarish, the antero-dorsal corner in front and postero-ventral

corner behind being most produced. Such a squarish form we

can also find among the young shells in which, if not both corners,

at least the antero-dorsal corner is more or less produced. From

this it is quite certain that there is a great variation in the outline

of the shell. The surface ornamention consists of white radiating

lines and fine dots.

The fossil specimens which I deem as belonging to this species

are a few isolated valves which are quite grown. They are also in

general roundly squarish, but the posterior margin is a little more

rounded than in the recent shell, so that the protrusion of the

postero-ventral corner is not so obvious. One of the left valves

measures 08. 6 millim. in length, 59.5 millim. in height and 17.3

millim. in depth, while one of the right measures 68 millim. in

length, 50.5 millim. in height and 17.2 millim. in depth.

The surface-dots are obliterated in the fossil and the white

radiating lines are present as impressed ones with several finer

interstitials between.
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Fossil occurrence.—Otake. Oji.

Living.—Central Japan.

316. Pectuneulus vestitus, Dunker.

PL XVI. Figs. 1, 2, 3.

Peetunculus vestitus. Dunker, Ind. Moll
, p. 236, pi. XVI, figs. 7, 8. Pilsbry, Cat., p.

150.

Peetunculus. rotundas. Dunker, Ind. Moll., p, 286, pi. XVI, figs. 7. 8. Pilsbry, Cat.,

p. 150. Yokoyaina, Foss. Miura Penin., p. 167, pi. XVII, figs. 10, 11.

This species shows a great variation in the outline of the shell.

The normal form is a rounded oval, slightly oblique, somewhat
longer than high and with the beak-portion narrowed. What
Dunker gives in his figure (pi. XVI, figs. 7,8) is a less rotund form

with the length somewhat greater than in the normal type.

Young examples of this shell which can be collected in hundreds

at some localities are more circular in form, and it is quite certain

that Dunker' s Peetunculus rotundus is a species founded on such

examples. It is here to be noted that among the adult ones there

are often forms which possess the more produced and subtruncate

posterior end.

The surface in recent specimens is ornamented with white

radiating lines as in the preceding species, which are present in the

fossil as impressed lines with finer ones between. But the dots of

the latter seem to be absent. Therefore the young circular form

of the preceding species, when the dots are obliterated, is difficult

to distinguish from the present.

The largest specimen in our collection is a right valve 76

millim. long and 68.5 millim. high.

Fossil occurrence.—Otake (numerous), Kioroshi (do), Kame-

nari, Tega (numerous). Tabata and Shinagawa. Lower Musashino

of Miyata and Naganuma.

Living.—Central Japan.

S17. Peetunculus yessoensis, Sowerby.

PI. XVI. Fig. 6, 7.

Peetunculus yessoensis. Sowerby, Descr. Fourt, New Shells fr. China, Jap. a. Andam.
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I,]., Proc. Zool. Soc. Loncl., 1886, p. 570, pi. XXVIII, fig. 19. Pilsbry, Cat., p.

150. Yokoyama, Foss. Miura Penin., p. 168, pi. XVIII, figs. 1, 2.

The characteristic feature of this shell usually consists in the

postero-dorsal margin being a little longer than the antero-dorsal,

whereby the rounded or, as is sometimes the case, subangulate

corner between the former and the posterior margin becomes more

or less conspicuous. But it is here to be remarked that this chara-

cter is not always obvious, especially in young specimens, so that

the distinction from Pectunculus vestitus sometimes becomes very

difficult, or even impossible.

The largest specimen obtained measures 65 millim. both in

length and height.

Fossil occurrence.—Otake (frequent), Shisui, Kioroshi, Tega,

Kamehari; Shito (very common). Lower Musashino of Miyata.

Living.—Northern Japan.

318. Pectunculus pilsbryi, Yokoyama.

PI. XVI. Pigs. 8, 9.

Pectvncidus pilsbryi. Yokoyama, Foss. Miura Penin., p. 170, pi. XVIII, fig. 8.

This small oblique Pectunculus is generally characterized by

the subangulate posterior end and the fine, close, unequal, radia-

ting riblets which cover the whole surface. The posterior end,

however, may sometimes be subtruncate or so produced as to

assume a rostrate appearance as shown in the figure. The granulate

nature of the riblets are not always distinct.

The largest example attains a length of 25 millim. and a

height of 23 millim. The depth of a valve of such specimens is

about 7 millim.

Fossil occurrence.—Shito (very common). Lower Musashino

of Miyata (rare).

Living.—Central Japan.

311). Pectunculus yatnalutwai, Yokoyania.

PI. XVL Figs. 4, 5.

A right and a left valve. Both are flattened (right valve being

30.5 millim. long, 28 millim. high and 6 millim. deep), oblique
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and oval with the sharper end at the posterior ventral corner.

Antero- and postero-dorsal margins insensibly passing respectively

into anterior and posterior ends which are both rounded, with the

latter much more sharply than the former. Ventral margin broadly

arcuate, crenate within. Ligamental area comparatively narrow,

triangular, with two series of several straight grooves, the one

parallel to the anterior and the other parallel to the posterior side of

the area, which meet at an obtuse angle below the beak. Beaks

small. Surface with fine, straight, radiating, impressed lines.

A shell quite like this fossil was found living on the coast of

Awa (Boshu) with the posterior dorsal slope sometimes more

straight, so that the posterior end appears more angulate. The

surface is coloured brownish yellow with white radiating lines like

those of Pectunculus albolineatus and P. vestitus. Although it is a

little more convex than our fossil, there is no doubt of its being

the same speceis.

Fossil occurrence.—Shito.

Living.—Central Japan.

Family Parallelodontidae.

Genus PAKALLELODON, Meek et Worthen.

320. Parallelodon obliquatus, Yokoyama.

Parallelodon obliquatus. Yokoyama, Foss. Miura Penin., p. 170, pi. XVIII, figs. 9-11

Only a single left valve.

Fossil occurrence.—Shito. Lower Musashino of Miyata,

Yokosuka and Koshiba.

Living.—Northern and Central Japan.

Genus CUCUIXA.RIA, Deshayes.

321. Cucullaria oriental-is, Yokoyama.

PI. XVH. Figs. 8, 9.

A few isolated right valves.

Shell very small,, rather thick, moderately convex, trans-

versely elongated, narrowed in front, gradually dilated behind,

strongly inequilateral, with posterior side four times as long as
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anterior. Anterior and posterior ends rounded, the former passing

insensibly into ventral margin, while the latter is oblique and forms

a rounded angle with the same. Hinge nearly straight, with three

or four short oblique teeth in front and about seven almost sub-

horizontal teeth behind, the space between being either smooth or

provided with a few indistinct granules. Area very narrowly

triangular. Surface with an obtuse posterior carina and a broad

mesial depression which makes ventral margin straight or even

somewhat excavated. The sculpture consists of subequal radiating

ribs which are flatly rounded, broader than interspaces and number

a little more than thirty; some of these ribs show a narrow longi-

tudinal groove and a tendency to split. Occasionally some inter-

spaces are unusually broad in which case there is usually an inter-

stitial riblet, though only near the margin. Length 5.1 millim.

Height 3 millim. Depth 1 millim.

The occurrence of this shell is quite noteworthy, as related

forms have hitherto been found only in the Eocene, for example,

Cuculhria aldrlchi Dall (Tert. Fauna Florida, IV. pi. 32, fig. 10)

in the Eocene of Florida and Cucullarla gracilis Desh (Anim sans

Vert., I, pi. 69, figs. 22—24) in the Paris Basin.

Fossil occurrence.—Shito.

Family Limopsidae.

Genus MMOPSIS. Sasso.

323. Litnopsis ti'oodivardi, A. Adams.

PI. XVII. Fig. 5.

Limoj)sis woodwardi. Adams, Proc. Zool. Soc. Lontl., 1862, p. 231. Dunker, Iud.

Moll., p. 237, pi. XVI, figs. 5, 6. Pilsbry, Catal., p. 150. Tokunaga, Foss. Env.

Tokyo, p. 62.

Shell thick, convex, roundly ovate, about as long as high,

somewhat oblique, rounded in front, rounded or obliquely sub-

truncate behind. Surface with numerous, rounded, radiating

riblets alternately large and small, separated by broader interspaces

and crossed by incremental lines which make them somewhat
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granular. Hinge curved, with oblique lamellar teeth ten to four-

teen on each side of the ligamental pit which is triangular and pro-

vided in some with two diverging ridges and a few transverse striae.

Beaks small, pointed. Inner margin flattened and smooth.

There is some variation in form, the height being sometimes

a little less, sometimes a little greater than the length. The con-

vexity is also somewhat variable.

The largest specimen obtained is a left valve. 17.3 millim.

long. 17.5 millim. high and 5.4 millim. deep.

Smith in his Challenger Lamellibranchiata (p. 256) unites

Limopsis woodwardi with Reeve's Limopsis cancellata which lives in

Northern Australia. Torres Strait. Singapore, etc. But at present

I am not in a position to utter any opinion on it.

Fossil occurrence.—Otake. Tega. Oji (common) and Sbina-

gawa.

Living.—Central Japan.

323. Limopsis ci'enata, A. Adams.

Limopsis crenata. A. Adams, Descript. Liinopsis of Cuming. Coll., Proc. Zool. Soc.

Land., 1862, p. 230. Yokoyama, Foss, Miura. Penin., p. 173, pi. XVIII, figs.

17, 18.

A few isolated valves.

Fnssil occurrence.—Otake. Lower Musashino of Miyata.

Kamakura. Kanazawa. and Koshiba.

Living.—Northern. Central and Western Japan.

324. Limoiisis azumana, Yokoyama.

Limopsis azumana. Yokoyama, Foss. Miura Penin., p. 174. pi. XVIII, figs. 12-21

.

More frequent than the preceding species.

Fossil occurrence.—Shito, Otake. Lower Musashino of Mi-

yata and Koshiba.

325. Limopsis adamsiaiia, Yokoyama.

Limopsis adamsiana. Yokoyama, Foss. Miura Penin., p. 175, pi. XIX, figs. 1, '1.

The species founded on two right valves from the Lower

Musashino is somewhat frequent in the Upper. The left valves



11)4
Art. 1.—M. Yokovama :

which were found in the latter have nearly the same shape as the

right. As to the surface- sculpture, most of the specimens are

water-worn and smooth, hut in one or two unequal concentric

striae are visible which are crossed by very fine, rather indistinct,

radiating lines.

The largest of the left valves is 6.4 millim. long, 5.8 millim.

high and 1.9 millim. deep.

Fossil occurrence.—Shito. Lower Musashino of Miyata and

Koshiba.

326. Edmopsia areolata, Yokoyama.

PI. XVn. Figs. 6, 7.

Shell small, thick, compressed, obliquely short-oblong, inequi-

lateral, rounded both in front and behind, though somewhat more

sharply in the former than in the latter. Surface with fine im-

pressed radiating lines interrupted by unequal concentric grooves.

Beaks small and rounded. Hinge bent with teeth thick, lamellar

to tubercular, about six in anterior row, somewhat less in posterior,

rapidly diminishing in size in both rows from the middle to

both sides. Ligamental pit broadly triangular. A deep narrow

escutcheon is present just above and behind the posterior row

of teeth whereby the hinge-margin behind the teeth is somewhat

pushed inward. Beaks small, pointed. Fine radiating lines

present just within the pallial line. Inner margin flattened and

smooth.

The measurements of four isolated valves are as follows:

Length. Height. Depth.

Left valve 15.0 millim. 14.0 millim 3.3 millim.

>j j> 13.8 „ 12.5 „ 2.4 „

Right „ 12.5 „ 12.2 „ 2.4 „

>> >> 11.0 „ 12.4 „ 2.3 „

This shell is easily recognized by its shortly oblong shape

and the deep escutcheon behind the beak.

Fossil occurrence.—Shito (rare).
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327. JLimopsis uipponica, Yokoyama.

PL XVII, Pigs. 16, 17.

Shell very small, moderately thick, longitudinally oblong,

somewhat oblique, convex. Anterior and posterior margins only

a little curved and subparallel; ventral rounded. Surface radiately

striated; striae many, nearly straight, subequal, with equal or

broader interspaces and cut by incremental lines, the points of

intersection being more or less grain-like. Hinge-line about as long

as shell-length, with about three teeth in front of ligamental pit

and about five behind. Beaks small, pushed a little forward. Inner

surface with tine radiating lines within the pallial line. Inner

margin flattened and smooth. Length 2.9 millim. Height 3.5

millim. Depth of each valve 1.3 millim.

Fossil occurrence.—Kioroshi (very rare), Shito (do).

Family Ledidae.

Genus LEDA, Schumacher.

328. Lietla confusa, Hanly.

PL XVII. Pig. 4.

Leila confusa. Hanley in Sowerby's Thes. Concb., Ill, Nuculiclse, p. 119, pi. 228. fig.

85. Lischke, Jap. Meeresconcb., Ill, p. 109. Dunker, Incl. Moll., p. 238.

Brauns, Geol. Euv. Tokio, p. 45. Pilsbry, Cat., p. 56.

Hanley describes this shell as follows:
'

' Beaked-oval, convex or subventricose with a shining ash-

coloured epidermis, closely, regularly, and concentrically grooved

throughout (the dorsal areas excepted); sulci shelving in front,

their intervals converted into flattened costal on the umboes and

towards the umbonal ridge which latter is neither elevated nor

defined in front, Sides equal, or very nearly so : Anterior extremity

rounded; posterior side rather abruptly beaked, the tip, which is

either in the middle or just above it, upturned and sharply angular.

Front dorsal slope very slight, convex with a sudden terminal

retusion. Hinder dorsal slope moderate, at first straightish or

plano-convex, eventually rather suddenly incurved. Ventral margin
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much rising at both ends, arcuated (at the least in front), devoid

of retusion. Dorsal areas large pouting, lanceolate; escutcheon

carinately defined, sublongitudinally grooved; lunule, impressly

defined, its sulci finer. Interior bluish white, the front edge, in

adult example, most minutely crenulated ; hinge-margin broad, its

teeth rather numerous on both sides. Cartilage-pit small, tri-

angular."

Although in our specimens the fine crenulations of the inner-

side of the front edge are not visible, still there is not the least

doubt of their belonging to Hanley's species.

The largest example is a right valve measuring 20 millim. in

length, 10.8 millim. in height and 3.5 millim. in depth. It is

therefore somewhat larger than the one shown in Hand's figure.

Fossil occurrence.—Shisui (rare). Kamenari, Tega (not rare),

Shito (do). Oji and Shinagawa.

Living-—Central Japan. China sea.

329. lieda ramsayi. Smith.

Leda ramsayi. Smith, Beport on Lamellibranchiata, Challeng. Exp., p. 241, pi. XX,

fig. 3, 3a. Yokoyaina, Foss. Miura Penin., p. 176, pi. XIX, fig. 3.

Three left valves, one of which attains 9.4 millm. in length, 5.4

millim. in height and 1.7 millim. in depth. Just as in the Lower

Musashino, the specimens are very rare.

Fossil occurrence.—Shito. Lower Musashino. of Miyata and

Koshiba.

Living.—Off Sydney, New South Wales, in 950 fathoms

(Smith). Also Northern Japan (?)

Genus YOiDIA, Moller.

330. Yoletifi notabilis, Yokoyaina.

PI. XVII. Fig. 10.

Yoldia arctica. Brauns, Geol. Env. Tokio, p. 47. p. YI, fig. 29.

Yoldia lanceolata. Tokunaga, Foss. Env. Tokyo, p. 57, pi. Ill, fig. 18.

The shell is thin, compressed, transversely elongated, rounded
in front, rostrated and pointed behind, inequilateral, the anterior

side being much longer than the posterior (about 1.8 times as
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long). The front dorsal margin is at first somewhat ascending and

then very gradually descending, very little arched and going over

into the rounded front end. The hinder dorsal margin is sloping,

at rirst straight, but eventually becomes concave, meeting with the

convexly ascending posterior margin at about a right angle. The

ventral margin is broadly convex, ascending at both ends. The

surface is subconcentrically grooved, with grooves narrow, so that

the interspaces appear as broad flat ribs. These grooves and ribs,

however, are somewhat oblique and not quite parallel with the

ventral margin, so that those situated near it end at its posterior

half. Teeth numerous, lamellar, outwardly bent in the middle,

not quite thirty in number in the anterior and about half as many
in the posterior row. Ligamental pit triangular, broader than high,

and with a somewhat concave base. Lunula not developed. Area

lanceolate, bounded by a sharp carina on both sides and with a

high, elevated, very steep carina in the median line, whose lateral

faces show only fine sublongitudinal striations. Anterior muscular

impression larger than posterior, ovate in shape: posterior trans-

versely oval, bounded within by a strong rounded ridge descending

vertically from below the posterior end of the ligamental pit. Sinus

large, rounded. The largest specimen is a right valve 36 millim.

in length (anterior side 23 millim.), 1&6 millim. in height and 41

millim. in depth.

Brauns and Tokunaga took this sbell for Yoldia lanceolata Sow.

(Y. arctica Br. et Sow.) to which, indeed, it has a great resem-

blance. But the sculpture is quite different in the two. In the

present species it consist- of subconcentric grooves, while in Y.

lanceolata of much more oblique striae which vanish toward the

posterior end of the shell. Moreover, the Japanese fossil is some-

what more inequilateral, with the posterior end a little sharper.

Anyhow it is very interesting that a species much like Yoldia

lanceolata was found in the Upper Musashino, as all the living

form- of Yoldia are hitherto either arctic or at least boreal. Y.

lanceolata itself being reported also from Kamchatka and Strait of

Tartary.

Fossil occurrence.—Shisui (very rare). < Make (do). Oji.
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Family Nuculida?.

Genus MUCUI«A, Lamarck.

331. Nucula insif/nis, Gould.

Xucula insignis. Gould, Otia Concli., p. 175. Tokuuaga, Foss. Euv. Tokyo, p. 56.

Yokoyama, Foss. Mima Peum., p. 170. pi. XIX, figs. 7, 8.

Several specimens, the largest being 20 miliim. in length.

Fossil occurrence.—Otake, Shisui, Shito. Oji, Tabata and

Shinagawa. Lower Musashino of Koshiba.

Living.—Northern Japan.

Phylum Molluscoidea.

Class BRACHI0P0DA.

Family Terebratulidae.

Genus TEREBRATEIXA, d'Orbigny.

332. TerebrateUu coreanica, Adams et Eeeve.

Terebiatella coreanica. Davidsou, Mouogr. Eec. Brach., p. 81, pi. XIII, figs. 3-9. Dall,

Airier. Jour. Couch., VI, p. 121. Duuker. Lid. Moll., p. 252. Pilsbry, Cat., p.

151. Yokoyarua, Foss. Miura Peum., p. 184, pi. XIX, figs. 25, 28.

Terebratula coreanica. Adams aud Pieeve. Yoy. Samarang, Zool., p. 71, pi. XXI, fig.

3. Schreuck, Moll. Amurl. u. d. uordjap. Meeres, p. 168. Liscbke, Jap. Meeres-

couch., I, p. 181.

This is a well known living sheli in Japan. As stated by

Davidson, its outline is very variable. In general, the breadth is

somewhat less than the height or length, but there are specimens in

which the height is much greater than the breadth. As to the

mesial depression of the dorsal valve, it is here to be remarked that

it is either very shallow or absent in which latter case the place is

only flattish.

The largest of the perfect specimens is 36. 5 miliim. in height,

but tli ere is an isolated dorsal valve nearly as high, therefore the

corresponding ventral must have been over 40 miliim. in height.

Fossil occurrence.—Shito (frequent). Lower Musashino of

Miyata.

Living.— Northern. Central and Western Japan.
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333. Terebratella pulvinata, (Grould).

Terebratella pulvinata. Davidson, Monogr. Eec. Brack., p. 90. pi. XVI, fig. lb. Dall.

Amer. Jour. Concb., VI, p. 117. Yokoyama, Foss. Mima Penin., p. 185, pi. XIX,
fig. 26.

Terebratida (Waldheimia) pidvinata. Gould, Otia Concb., pp. 97, 255.

A few specimens which are all smaller than the one
figured by Davidson. The largest measures 13.5 millim. in height,

125 millim. in breadth and 6 millim. in thickness. The frontal

edge of one of the specimens is a little more sharply rounded than

in the others, a variation which must be admitted in a group of

animals like the Brachiopods.

Fossil occurrence.—Shito. Lower Musashino of Miyata.

Living.—Puget Sound, Washington.

Genus EUDESIA, King.

334. Idudesia grayi, (Davidson).

PI. XVII. Figs. 11, 12.

Evdesia grayi. Pilsbry, CataJ., p. 152.

Waldheimia grayi. Davidson, Monogr. Rec. Bracb., p. 54, pi. X, figs. 1-4. Dunker,

Ind. Mob., p. 252. Brauns, Geol. Env. Tokio, p. 58. Tokunaga, Foss. Env.

Tokyo, p. 69, pi. IV, fig. 8.

Terebratida {Waldheimia) grayi. Sclirencls
-

., Moll. Amurl. u. d. nordjap. Meeres, p. 465.

A few isolated valves.

This shell is very variable in outline. The ventral valve

which is very convex ma}T be " squarely pentagonal " as Davidson

says, or longitudinally oval. The dorsal valve which is only little

convex and somewhat depressed in the middle is usually subtrian-

gularly semicircular. Both valves are furnished with strong,

angular, radiating ribs which often bifurcate. The strongest ribs

are in the middle of the valves.

Fossil occurrence.—Shito. Shinagawa.

Living.—Northern, Central and Western Japan. California.
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Family Rhynchonellidae.

Genus KHYNCHOVEI.LA, Fischer.

335. Khtjnchonetla paittaeea, (Cheiniritz)

ear. woodtvardi, (Adams).

PI. XVH. Fig. 13.
•

Rhynchonella psittacea var. uoodwardi. Davidson, Monogr. Rec. Brach., p. 168, pi.

XXIV, figs. 12. 13. Pilsbry, Cat., p. 153.

Rhynchonella u-oodwanli, Adams, Ann. Mag. Nat. Hist., 3d Ser., vol. XI, p. 100.

One perfect specimen and a few isolated valves.

The shell is somewhat triangular in outline, globose, broadest

in the middle and laterally rounded. From the typical form of R.

psittacea it is distinguished by the absence of radiating lines, the

smaller and less curved beaks and the rounded ventral margin

produced in the middle. The perfect specimen measures 22.3

millim. in height, 22 millim. in breadth and 16.5 millim. in thick-

ness. It is therefore somewhat larger than that figured by David-

son in his monograph.

Fossil occurrence—Shito.

Living.—Northern and Western Japan.
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Acteeon giganteus Dkr 23

Actseopyrauiis exiinius Lke 94

Agatha virgo Ad. var. brevis Yok. ... 92

Amycla burchardi (Dkr.) 60

„ varians Dkr 62

Ancilla hinoinotoensis Yok 48

„ montrouzieri Sow 48

Anonialocardia granosa (L.) 186

inflata (Rve.) 187

Anomia laqneata Rve 176

lunula Yok 177

„ nipponensis Yok 176

„ seruatensis Yok 177

Area broughtonii Schr 187

„ granosa (L.) 186

„ inflata Rve 187

„ kagoshirnensis Tok 187

„ kobeltiana Pils . . . 185

„ ocellata Kob 186

,, rectangularis Tok 186

„ subcrenata Lke 187

,, symmetrica Rve 186

„ tenuis Tok. 187

Astarte arctica Moll 163

„ borealis (Chem.) 163

„ corrugata Liv 163

„ hakodatensis Yok 164

Atilia burchardi (Dkr.) 59

„ masakadoi Yok 62

„ praecursor Yok 61

„ niveomarginata Sm 61

„ turriculata Yok 61

Aulus pulchellus Dkr 135

Barnea fragilis Dkr 119

Basilissa leeviuscula Yok 113

Batillaria multiformis (Lke.) 72

„ zonalis (Brug.) 72

Bela pyramidal is Stroem 45

„ recticostnlata Yok 44

„ rugulata Tros. var. schneideri

Harm 44

Buccinulus fratereulus Dkr 22

„ strigosus (Gld.) 22

Buccinum fusoides Rve 55

„ spadiceuui Rve 55

Buccinum strigatum Gm 68

„ trochnlus Rve 56

Bulla angustata Ad 26

„ cylindracea Penn 27

„ multiarata Yok 29

„ ovula Sow 29

,, vernicosa Gld 29

Bnllia perryi Jay 57

Caecum vitreum Carp 76

Calliostoma shinagawensis Tok 112

„ unicum Dkr 112

Callista chinensis (Chem.) 146

Calyptrsea mammilaris (Brod.) 82

Cancellaria asperella Lke. var. reeviana

Cr 46

„ elegans Sow 46

,, nodulil'era Sow 45

„ reeviana Crosse 46

„ spengleriana Desh 45

Capulus badius Dkr • 82

Cardita ferruginea (Ad.) 162

rotunda Tok 162

Cardium braunsi Tok 155

„ burchardi Dkr 153

„ californiense Desh 154

„ iaponicum Dkr 155

,, modestum Ad. et Rve 155

„ muticum Rve 154

„ nuttali Rve 155

n papyraceutu Rom 155

„ sinense Sow 156

,; tokuuagai Yok 156

„ tuberculatum L 155

Careliopsis angulifera Yok 106

„ obscura Yok 106

Cassis strigata (Gm.) 68

undata Kust ^8

„ zebra Lam 68

Cemoria cucullata Gld H6

nobilisAd 11{>

Cerithiopsis nodosocostatus Yok 73

,,
trisulcatus Yok 73

Cerithium kochi Phil 7i

Chama coralliophaga (Chem.) 167

„ semipurpurata Lke 161
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Chemnitzia inibana Yi k 101

„ kidoensis Yok 103

„ sematana Yok 103

„ teganumana Yok 103

Chione isabellina (Phil.) 149

,, rnindanensis Sm 150

Chrysodomns arthriticus (Yal.) .... 53

,. despecta Lin 53

,. pericoehlion Schr 53

,. sclirencki Yok 53

Cingula plebeja Yok 79

triarata Pils 105

Clava kochi (Phil.) 71

Collonia purpurescens Dkr 107

Colurnbella aurantiaca Dall 62

„ burchardi I>kr 59

„ dunkeri Tryon 62

lischkei Sm 60

„ masakadoi Yok 62

„ niveornarginata Sui .... 61

„ praecursor Yok 61

,, smithi Yok 60

., turrieulata Yok 61

Coralliophaga coralliophaga (Chem.). . . 166

lithophagella Dkr. ... 166

Coralliophila pacbyrhaphe (Sm. 1

. ... 63

Corbicula kobelti Yok 166

„ pexata Pr 166

saudai Eeinh 166

„ sandaiformis \'ok 165

Corbula erythrodon Lam 122

„ frequens Yok 123

„ pustulosa Yok 123

,, pygmsea Yok 125

„ seinatensis Yok 123

striata Waltb 126

„ substriata Yok 125

venusta G-ld 122

Crassatella heteroglypta (Pils.) 165

„ japonica Sow 165

nana Ad. et. Eve 164

oblongata Yok 164

Crassatellites heteroglypta Pils 165

Crenella decussata Mont 176

„ divarieata Y"ok 175

elegana Deab 176

„ speetabilis Ad 176

Crepidula dilatata Lam 83

grandis Midd 82

Cryptomya busoenais Yok 126

Cryptornya elliptica Ad 126

Cucullaria aldrichi Doll 191

„ gracilis Dt sh 191

„ oriental is Yok 191

Cuspidaria ligula Yok 169

Cyclina cbinensis (Chein.) 145

Cyclostrema stillicidiatn n Yok 114

„ sulcatum Wat 115

Cylichna musasbiensis Tok 27

Cy|3ricardia coralliophaga (Chem.). . . . 167

lirata Rve 168

Cythara oyuana Yok 43

,, rugosolabiata Yok 42

Cytherea cbinensis (Chem.) 146

„ excavata Havl 147

„ menstrualis Mke 147

„ meretrix Tj 146

Dentalium edoense Tok 119

„ hexagonnm Gld 118

„ nipponicum Yok 119

octangulatum Don 118

„ octogonam Lam 118

„ sexcostatum Sow 118

„ weinkauffi Dkr 118

Diplodonla japonica Pils 159

„ seiniaapera Phil 160

„ trigonula Br 159

usta Gld 159

Dolium japonicum Dkr 69

„ luteostomum Kiist 69

„ variegatum Schr 69

Donax introradiatus Bve 136

Dosinia bilunulata Gray 144

„ exoleta Br 144

„ troscheli Lke 144

Drillia glabriuscula Yok 40

principalis Pils 39

subauriformis Sm 40

Eburna japonica Bve 57

Egilina marielloides Yok 100

Elnsa cinnamomea Ad 93

Emarginula vadososinuata Yok 117

Ensis krusensternii (Schr.) 134

Ento esma navicula Ad. et R 170

„ naviculoides Yok 170

„ mm atissima Pils 170

Erato callosa Ad. et Bve 69

„ lachrvma Grav 70
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Eudesia grayi (Dav.) 199

Eulima acerrinia Wat 90

glabra Jeffr 91

glabroides Yok 90

krislma Yok 90

psila Wats 90

sarissa Wat 90

tokunagai Yok 90

unicineta Yok 89

Eunaticina oblonga Eve 85

papilla (Gm.) 84

Felania usta Gld 159

Fenella sept^ntrionalis (Tok.) 80

Fustiaria nipponica Yok 119

Fusus arthriticus Yal 54

„ eoreanious Sui 52

„ ineonstaiis Lke 51

kelletii Fori 56

„ niponicus Sm 52

„ j>achyrhaphe Sui 63

„ perplexns Ad 51

„ suboblitus Pils 52

Genotia ogurana Yok 38

„ pseudopannus Yok 37

Globulus costatus ( Val.) 114

„ gigantens (Les.i 113

Glyoiineris generosus (Gld.) 121

Helcionisous pallidus (Gld.i 117

Hima festiva (Pow.) 53

„ fraterculus (Dkr.) 59

japonioa (Ad.) 58

Iphiana mira Yok.

,. siva Yok. .

Jouannetia japonica Yok 120

,, kamakurensis Yok 120

Kellia subjrV'ioularis Mont 158

Lainpania multiformis (Lke.) 72

zonalis (Brug.) 72

Lasfea rubra Mont 161

striata Tok 161

Leda confusa Hani 195

., ramsayi Sm 196

Leiostraoa glabroides Yok 90

Leiostraca krisbna Yok

„ tokunagai Yok

„ unicineta Yok
Leptotbyra crassilirata Yok

„ purpurescens Dkr

„ pygmaea Yok
Leucotina gigantea (Dkr.)

Lima angulata Sow
auriculata Wein
basilanica Ad. et. Eve
bakodatensis Tok

quantoensis Yok

subauriculata (Mont.)

vulgatula Yok

Limopsis adauisiana Yok

„ areolata Yok

„ azuuiana Yok

„ cancellata Kve

„ crenata Ad
,, nipponica Yok

„ woodwardi Ad
Litbopbaga zitteliana Dkr

Lucina borealis (L.)

„ contraria Dkr

„ parTula Gld. ........
„ pisidium Dkr

Lucinopsis divaricata Lke

Lunella granulata Gm. var. minor Dkr.

Lutraria maxima Jon

Mid

„ nuttali Dkr

Lyonsia praetenuis Dkr

Macba divaricata Lke

Machaera pulcbella CI

Macoma dissimilis (Mart.)

„ inquinata (Desh)

„ nasuta (Conr.)

„ nipponica (TckJ

„ praetexta (Mart.). . .,

„ secta (Conr.)

Macroscbisma sinensis Ad. var. brevis

Yok

Mactra crossi Dkr

dunkeriYok
grayana Scbr

ovalina Lam
ovalis Eve

pellicula Desh

ponderosa Phil

91
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Mactm sachalinensis Schr. var. imperialis 129

„ strauiinea Dkr 128

„ sulcataria Desh 126

„ veneriformis Desh 126

Mangilia deshayesii Dkr 41

fukuchiana Yok 42

„ ojiensis iTok.).' 41

„ oyuaua Tok 43

,, rugosolabiata Yok 41

Margarita tasruanica Ten. W 109

Marginella cotaiuago Yok 49

„ ininuta Pfr 49

„ ovulum Sow 49

„ perovulum Yok 49

Marinorostoina granulata Gm 107

Melania niponica Sin 76

Mercenaria stimpsoni Gld 148

Meroe excavata (Haul.) 147

„ inagnifiea Rve 147

„ i enstrualis (Mke.) 147

Meretrix chinensis (Cheui.) 146

,, meretrix (L.) 146

Minolia angulata Tok 112

1 asinanica T.W 109

Mitra albina Adams 50

„ hondana Yok 50

,, pirula Yok 51

Mitrella burchardi (Dkr.) 59

„ dunkeri Tr 62

Modiola barbata (L.) 174

„ modiolus L 175

Moerchiella inanzakiana Yok 79

Monoptygma eximia Lke 94

„ puncticulata Gld 94

Montacuta biden.ta.ta Mont 157

„ donacina Wood 158

„ japonica Yok 157

„ oblongata Yok 157

„ yainakawai Yok 158

Mormula paucicostulata iTok.) 101

„ scrobiculata Yok 102

Mn rex falcatus Sow 65

Myodora fluctuosa GM 170

„ reeviana Sm 171

Mysia picifica Tok 159

aff. semiaspera (Phil.) 160

„ usta(Gld.) 159

Mytilus barbata L 174

Nassa festiva Powis 58

Nassa japonica Ad 58

lirata Dkr 58

„ tenuis Sm 58

Natica bicolor Schr 84

„ clausa Br. et. S w 83

janthostoma Desb 83

„ lamarckiana Reel 84

„ papyracea Bush 84

„ powisiana (Reel.) 83

„ robusta Dkr 84

Xaticina papilla (Gm.) 84

Neptunea arthritica (Yal.) 53

„ despecta L 54

„ spadieea Rve 55

., trochulus (Rve.) 56

Nerita papilla Gm 85

Neverita anipla (Phil.) 84

„ vesicalis Dkr 84

Xucula insignis Ad 198

Obeliscus pulchellus Ad 91

„ tenuiseriptus Lke 94

Ocinebra f'alcata (Sow.) 65

„ spectata Yok 65

Odetta suboxia Yok 98

Odoncincta papyracea (Poli ) 171

Odostomia culta D. et. B 98

„ desimana D. et B 93

felix D. et B 99

„ gordonis Yok 95

„ kizakiensis Yok 97

lactea Dkr 96

limpida D. et B 96

mariella D. et B 100

„ marielloides Yok 100

neofelix Yok 99

„ oxia Wats 98

„ plana Gould 95

„ shimosensis Yok 96

., sublimpida Y'ok 95

,, suboxia Y<jk 98

,, toneana Y'ok 98

„ venusta Yok 97

Oligotoma pannus (Bast.) 38

< <liva fortunei (Ad.) 47

Olivella ccmsobrina Lke 47

„ tabula Mar 47

fortunei Ad 47

„ fulgurata Ad 47

spreta Gld 16
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Olivella spretoidee Yok 47

Ustrea denstlamellosa Lke 185

„ gigas Thunb 184

,. laperousii Sclir 184

„ musasbiana Yok 185

„ squaniata Gin 180

Oxyperas bernardi Pils 130

Panopa?a generosa (Gld.) 121

Panope generosa (Gld.) 121

Parallel odon obliquatns Yok 191

Parasipbo kroyeri (Moll) 55
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„ i antans Yok 36
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„ t-xeavatus An 183
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lffitusGld 180
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plica L 182
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„ subauriculatus Mont 178
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pilsbryi Yok 190
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„ yessoensis.Sow 189
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sealpta Ad 27

takatensis Yok 28
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,. psendoperspeetivum (Br.) . . 77

Pholas fragilis Sow 119
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Pleuzotoniadeshayesii (Dkr.) 41

„ ojiensis Tok 41

Plevtrotorna principalis (Pils.) 39
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„ vertebrata Sm 37
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Plicatula cuneata Dkr 180

i

Pol inices ampla (Phil.) 34
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j

Poroinya flexucsa Yok 173
Potamides fluviatilis P. et M 71

h cf. incisus H. et J 7l

» zonalis Brug 72
Priene oregonensis (Redf.). ...... 68

,
Psainmobia kazusensis Yok 136
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Pt cbeulimella mi sella Yok 100
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,. virgo Ad. var. brevis Yok. . 92
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pellicula (Desh.) 131

„ yokohamensis Pils 131

Rapana bezoar L 66
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>, „ „ » japonica Dkr. . . 66

„ thomasiana Crosse 66

Retusa globosa Yam 25

„ minima Yam 25

„ truncata Yam 25

Rhyncbonella psittacea Cb. var. wood-

wardi Ad 200

„ woodwardi Ad 200

Ringicula arctata Gld 30

doliaris Gld 30

„ musashinoensis Yok 30

Rissoa plebeja Yok 79

„ septentrionalis Yok 80

Rissoina manzakiana Yok 79

Rotella costata Val 114

„ gigantea Less, 113

Rupellaria semipurpurta Dkr 151

Saxicava orientalis Yok 122
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Saxi dermis nuttali Conr 153

purpuratus (Sow.) 153

Seala aurita (Sow.) 85

Sealaria aurita Sow 85

„ acuminata Tok 89

azuinana Yok 86

conjnncta Yok 88

denticulata Sow 87
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frondicula Wood 88

,, kazusensis Yok 87
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„ scaberrima Micht 89
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Scapharca suberenata (Lke. '
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„ stearnsii Pils 56

„ trochulus (Rve.) 56
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Solariella philippensis Wat. 110
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Solen grandis Dkr 134

„ krusensternii Schr 134

Solenotellina violacea (Desh.) 137

Solefcellina cumingiana Desh 137

„ japonica Deb 138

, olivacea Jay 138

„ violacea Lam 137

Solidnla clathrata Yok 24

„ fratercula Dkr 22

„ strigosa (Gld.) 22

Spisula bernardi Pils 130

grayana (Scbr.) 130

Spondylus cruentus Lke 179

Stomatella lyrata Pils 115

Strioturbonilla pacifica Yok 105

„ sagamiana Yok 104

Strombus japonicus E re 70

vittatus L 70

Sunetta excavata (Ilanl.) 147

menstrualis (Mke.) 147

Syrnola einnamomea (Ad.) 93

Tapes englypfcuH (Phi].) 152

„ philippinarum (Ad. et EveJ. . . . 152

„ variegatus Hani 153

Tellina akernata Say var. cbibana Yok. 140

delta Yok 141

„ incongrua Mart 143

„ inquinata Desb 142

,, jedoensis Lke 138

„ miyatensis Yok 141

,, nasuta Conr 143

„ nipponica Tok 142

nitidula Dkr 139

„ ojiensis Tok 141

„ papyracea Toki 171

„ praitexta Mart 142

„ secta Conr 142

„ venulosa Schr 139

Terebra alveolata Eds 31

chibana Yok 32

,, gotoensis Sm 31

„ granulosa Sm 33

hedleyi Pils 31

„ latisulcata Yok 34

„ lischkeana Dkr 30

„ pustulosa Sm 33

„ quadriarata Yok 34

„ recticostata Yok 32

„ smithi Yok 33

„ suavidea Yok 35

„ tsuboiana Yok 35

Terebratella coreanica A. et E 198

„ pulvinata Dav 199

Terebratula grayi Dav 199

pulvinata Gld 199

Thracia papyracea (Poli) 171

phaseolina Phil 172

„ sematana Yok 173

,, transmontana Yok 172

Thyasira trigonata Yok 158

Thylacodes medusae Pils 75



INDEX. Vll

Tiberia pulchella (Ad.) 91

Torinia elegantula Yok 78

Tornatella gigantea (Dkr.) 23

strigosa (Gld.) 22

Tornatina exilis Dkr 24

,, longispirata Yam 24

Trapezium liratuni (Rve) 168

„ nipponicnm Yok 167

„ ventricosum Yok 168

Tresus nuttali (Conr.) 133

Trichotropis coronata Br 75

„ unicarinata Br. et Sow. . . 75

Triforis ruultigyrata Yok 74

„ otsuensis Yok 74

Trigonella sulcataria (Desh.) 126

„ veneriforniis (Desh.) 126

Triton oregonensis Redf 68

„ tenuiliratus Lki 67

Tritoniuin arthritieuru (VaU 54

„ cancellaturn Schr 68

„ fraterculum. (Dkr.) 59

„ oregonense Bedf. 68

„ perryi (Jay) 57

„ tenuiliratum (Lke. ) 67

Trochita mammilaris (Broad.) 82

Trochus adamsianus Schr Ill

„ angulatus Tok Ill

„ imperialis Ad Ill

„ pseudoperspectivnru (BrA ... 77

„ shinagawensis Tok 112

„ spinigora Yok 109

Trophon elavatus Sars 64

„ pachyrhaphe (Sui.i 63

„ subclavatus Yok 64

Turbo coronatns Gin 107

„ granulatus Gld 107

Turbonilla angulifera Yok 106

„ dunkeri Cless. 101

„ elegantissima Mont 101

„ Lmbana Yok 101

„ kidoensis Yok 103

inisella Yok 100

„ obscura Yok 106

„ pacifica Yok 105

„ paucicostulata Yok 101

,. planicostata Yok 104

„ eagamiana Yok 104

Turbonilla scrubiculata Yok 102

„ sematana Yok 103

teganumana Yok 103

„ triarata Pils 105

Turcica imperialis Ad Ill

Tympanotonos fluviatilis P. et M. . . . 71

Typhis arcuatus Hds. 64

„ japonicus Ad 64

Tiber powisianum (Pow.). ....... 83

Umbonium costatum Yal 114

„ gigautei\m (Less.) 113

„ moniliferum Lam 114

„ superbum Gld 114

Venericardia cipangoana Tot 162

,, compressa Yok 1*32

„ ferruginea (Ad.) 162

„ toneana Yok 163

Venerupis semipurpurea (Dkr.) 151

Venus borealis Chem 163

L. 160

„ chinensis Chem 145

„ decussata Schr 152

euglypta Phil 152

foliacea Phil 150

isabellina Phil 150

Venus jedoensis Lke 148

„ meretrix L 146

„ neastartoides Yok 149

„ philippinarum Ad. et Eve. . . . 152

„ stimpsoni Gld 148

Vertagus kochii (Phil. 1 71

Vola excavata (Ant.) 183

Voluta megaspira Sow 50

Volutharpa perryi (Jay). 57

Volvula acuminata Brug 27

acuta d'Orb 27

„ acutaeformis Yok 26

angustata (Ad.) 26

„ minuta Bush 26

oxytata Bush 27

Waldheimia grayi Dav 199

Yoldia arctica Br 196

„ lanceolata Sow 196

notabilisYok 196



Vlll

ADDENDA.

On page 1G7, to the description of Trapezium nipponicum, the following lines

should be added

:

Two small left valves shorn) in figs. 12 and IS, plate VI, seem to he the young forms

of this sj>ccics. They are comparatively longer, with the surface-keel very sharp and more

or less spiny.

Published July 7th, 1922.
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Plate [.

fig. 1. Solidula strigosa Gould, a. Surface enlarged to show punctured lines.

(Hake. P. 22

Fig. 2. Solidula clathrata Yok. Shito P. 23.

Fig. 3. Leucotina gigantea Dkr. Otake. P. 23.

Fig. 4. Tornatina exilis Dkr. a. Apical view. Otake. P. 24.

Fig. 5. Tornatina longispirata Yam. Shito. P. 24.

Fig. 6. Retusa globosa Yam. a. Apical view. Otake. P. 25.

Fig. 7. Retusa truncata Yam. a. Apical view. Otake. P. 25.

Fig. 8. Yolvula angustata Ad. var. a. Apical view. Otake. P. 26.

Fig. 9. Volvula acutaeformis Yok. Shito. P. 2G.

Fig. 10. Cyliclma musashiensis Tok. Otake. P. 27.

Fig. 11. Philine scalpta Ad. Shisui. P. 27.

Fig. 12. Philine soalpta Ad. (?) Kioroshi. P. 28.

Fig. 13. Philine pygmaea Yok. Otake. P 28.

Fig. 14 Bulla multiarata Yok. 14a. Surface enlarged. Shito. P. 29.

Fig. 15. Bulla ovula Sow. Shisui. P. 29.

Fig. 16, 17. Ringicula musashinoensis Yok. 16. Normal form. Shito. 17. Smooth

form.' Otake. P. 30.

Fig. 18. Terebra gotoensis Smith. 18a. Surface enlarged. Otake. P. 31.

Fig. 19. Terebra hedleyi Pils. a. Upper whorls enlarged, b. Lower whorls enlarged.

Otake. P. 31.

F
F

F

F
F

F

F
F

F
F
F

20. Terebra chibana Yok. Otake. P. 32.

21. Terebra smithi Yok. Otake. P. 33.

22. Terebra quadriarata Yok. 22a. Whorls enlarged. Shito. P. 34.

g. 23. Terebra latisulcata Yok. a. Surface enlarged. Shito. P. 34.

g. 24. Terebra suavidica Y
r

ok. Shisui. P. 35.

g. 25. Parviterebra raritans Yok. Otake. P. 36.

g. 26. Pleurotoma vertebrata Smith, a shows the slit. Shito. P. 37.

g. 27, 28. Genotia pseudopannus Yok. 27. Otake. 28. Var. sematecsis. Shito. P. 37.

g. 29. Genotia ogurana Yok. a shows the shallow lip-notch. Otaka. P. 38.

g. 30. Drillia subauriformis Smith, a shows lip-notch. Kamenari. P. 40.

g. 31, 32. Drillia glabriuseula Yok. 3 la, 32a show lip-notch. 32. Var. brevis. Shito.

P. 40.

Fig. 33. Mangilia ojiensis Tok. a shows lip-notch. Shito. P. 41.

Fig. 34. Mangilia fukuchiana Yok. a shows lip-notch. Otake. P. 42.

Fig. 35. Mangilia (Cythara) rugoso labiata Yok. a shows lip-notch. Otake.

Fig 36. Mangilia (Cythara) oyuana Yok. Shisui. P. 43.

Fig. 37. Bela rugulata Tros. var. sclmeideri Harm. Otake. P. 44.

Fig. 38. Bela recticostulata Yok. a shows lip-notch. Shito. P. 44.
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Plate II.

Fig. 1. CanceUaria nodulifera Sow. Shito. P. 45.

Fig. 2. Cancellaria asperelJa Lam. var. reeviana Cr. Otake. P. 46.

Fig. 3. Olivella fortunei Ad. 3a. Basal portion of the shell. Shisui. P. 47.

Fig. 4. Olivella spretoides Yok. Shito. P. 47.

Fig. 5. Ancilla hinoinotoensis Yok. a. Lateral view (from left). Shito. P. 48.

Fig. 6. Marginella cotaiungo Yok. a. Apical view. Shito. P. 49.

Fig. 7. Marginella perovulum Yok. a. Apical view Shito. P. 49.

Fig- 8. Mitra hondana Yok. Shito. P. 50.

Fig. 9. Mitra pirnla Yok. Shito. P. 51.

Fig. 10. Fusus coreanicus Smith. Shito. P. 52.

Fig. 11. Fusus niponicus Smith, a. Surface sculpture enlarged. Shito. P. 52.

Fig. 12. Chrysodomus arthriticus Val. Otake. P. 53.

Fig. 13. Chrysodomus schrencki Yok. Shito. P. 54.

Fig. 14. Sipho (Parasipho) nipponicus Yok. Otake. P. 55.

Figs. 15, 16, 17. Siphonalia troclmlus Eve. Shito. P. 56.

Fig. 18. „ „ „ Otake. P. 56.

Fig. 19. Volutharpa perryi Jay. Shito P. 57.

Fig. 20. Eburna japouica Rve. Otake. P. 57.

Fig. 21. Nassa (Hima) fratercuhis Dkr. Otake. P. 59.

Fig 22. Columhella (Atilia) turricnlata Yok. Otake. P. 61.

Fig. 23. Columhella (Atilia) masakadoi Yok. Otake. P. 62.

Fig. 24. Cohunbella (Atilia) smithi Yok. Otake. P. 61.

Fig. 25. Columhella (Atilia) praecui-sor Yok. Shito. P. 61.

Fig. 26. Columhella Mitrella dunkeri Tryon. Slender form. Shito. P. 62.
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Plate III.

Fig. 1. Trophon pachyrbaphe Smith. Tega. P. 63.

Fig. 2. Trophon subclavatus Yok. Shito. P. 64.

Fig. 3. Typhis arcnatus Hinds. Shits. P. 64.

Fig. 4. Oeinebra falcata Sow. Shito. P. 65.

Fig. 5. Ocinebra spectata Yok. Otake. P. 65.

Fig. 6. Eapana bezoar L. var. thomasiana Crosse, i nat. Size. Otake. P. 66.

Fig. 7. Purpura heyseana Dkr. Shito. P. 66.

Fig. 8. Triton tenuiliratus Lke. Shito. P. 67.

Fig. 9. Cassis strigata Gin. Otake. P. 68.

Fig. 10. Dolium luteostomum Kiist. Tega. P. 69.

Fig. 11. Erato callosa Ad. et Eve. a. Apical view. Otake. P. 69.

Fig. 12. Strombus japonicns Eve. Otake. P. 70.

Fig. 13. Ceritbimn (Clava) kochi Phil. Otake. P. 71.

Fig. 14. Cerithiopsis nodoso-costatus Yok. Shito. P. 73.

Fig. 15. Cerithiopsis trisulcatus Yok. Shito. P. 73.

Fig. 16. Triforis otsuensis Yok. Shito. P. 74.

Fig. 17. Thylacodes medusae Pils. Shito. P. 75.

Fig. 18. Caecum vitreum Carp. Shito. P. 76.

Fig. 19. Solarium cingulum Kien. Shito. P. 77.

Fig. 20. Solarium pseudoperspectivum Broc. Shito. P. 77.
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Plate IV.

Fig. 1. Melania niponica Smitb. Otake. P. 76.

Fig. 2. Tovinia elegantula Yok. Shito. P. 78.

Fig. 3. Rissoa (Cingula) plebeja Yok. Shito. P. 79.

Fig. 4. Eissoina (Moerchiella) roanzakiana. Otake. P. 79.

Figs. 5, 6. Fenella septentrionalis Tok. 5. Otake. Vertical ribs indistinct. 6. Tega.

P. 80.

Fig. 7. Skenea nipponica Yok. Tega. P. 81.

Fig. 8. Skenea planorboides Yok. Shito. P. 81.

Fig. 9. Capulns badius Dank. a. Side-view. Kamenari. P. 82.

Fig. 10. Crepidula grandis Midd. Shito. P. 82.

Fig. 11. Sigaretus (Eunaticina) oblongus Eve. Shito. P. 85.

Fig. 12. Polinices powishmus Eecl. Otake. P. 88.

Fig. 13. Scalaria aurita Sow. Otake. P. 85.

Fig. 14. Scalaria maculosa Ad. Otake. P. 86.

Fig. 15. Scalaria azumana Yok. Shito. P. 86.

Fig. 16. Scalaria kazusensis Yok. Shito. P. 87.

Fig. 17. Scalaria yamakawai Yok. Otake. P. 87.

Fig. 18. Scalaria conjuncta Yok. Tega. P. 88.

Fig. 19. Scalaria subfrondicula Yok. Shito. P. 88.

Fig. 20. Scalaria picturata Yok. Shito. P. 89.

Fig. 21. Eulima (Leiostraca) unicincta Yok. Otake. P. 89.

Fig. 22. Eulima (Leiostraca) tokunagai Yok. Otake. P. 90.

Fig. 23. Eulima (Leiostraca) glabroides Yok. Shito. P. 90.

Fig. 24. Eulima (Leiostraca) krishna Yok. Shito. P. 91.

Fig. 25. Pyramidella (Iphiana) mira Yok. Shito. P. 93.

Fig. 26. Pyramidella (Iphiana) siva Yok. Shito. P. 94.

Fig. 27. Odostomia (Odostomia) gordonis Yok. Otake. P. 95.

Fig. 28. Odostomia (Odostomia) shimosensis Yok. Otake. P. 96.

Fig. 29. Odostomia (Odostomia) kizakiensis Yok. Tega. P. 97.

Fig. 30. Odostomia (Odostomia) venusta Yok. Shito. P. 97.

Fig. 31. Odostomia (Odostomia) toneana Yok. Otake. P. 98.

Fig. 32. Odostomia (Odostomia) suboxia Yok. Otake. P. 98.

Fig. 33. Odostomia (Odetta) neofelix Yok. Shisui. P. 99.

Fig. 34. Odostomia (Egilina) marielloides Yok. Tega. P. 100.

Fig. 35. Turbonilla (Chemnitzia) imbana Yok. Shisui. P. 101.

Fig. 36. Turbonilla (Ptycheulimella) misella. Yok. Otake. P. 100.

Fig. 37. Turbonilla (Mormula) paucicostulata Tok. Shito. P. 101.

Fig. 38. Turbonilla (Mormula) scrobiculata Yok. Otake. P. 102.

Fig. 39. Turbonilla (Chemnitzia) kidoensis Yok. Tega. P. 103.

Fig. 40. Turbonilla (Chemnitzia) teganumana Yok. Tega. P. 103.

Fig. 41. Turbonilla (Chemnitzia) sematana Yok. Shito. P. 103.
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Plate V.

Fig. 1. Sipbonalia kellettii Forbes (somewhat reduced). Shito. P. 56.

Fig. 2. Pyramidella (Syrnola) cinnamomea Ad. Otake. P.

3. Pyramidella (Agatha) virgo Ad. var. brevis Yok. Otake. P. 92.

Fig. 4. Philine takatensis Yok. a (the lowest of the three figs., not shaded). Front-

view. Shito. P. 28.

5. Triforis multigyrata Yok. Shito. P. 74.

Fig. 6. Pyramidella (Tiberia) pulchella Ad. Otake. P. 91.

Fig. 7. Odostomia desimana Dall et Bartsch. Shito. P. 97.

Fig. 8. Sigaretns (Eunaticina) papilla Gmel. Shisui. P. 84.

Fig. 9. Sigaretus (Eunaticina) oblongus Pveeve. Shito. P. 85.

Fig. 10. Turbo (Maruiorostoma) granulatus Gmel. Narita. P. 107.

Fig. 11. Turbonilla (Pyrgolampros) planicostata Yok. Shisui. P. 104.

Fig. 12. Turbonilla (Strioturhonilla) sagamiana Yok. Otake. P. 104.

Fig. 13. Turbonilla (Strioturhonilla) pacifica Yok. Shito. P. 105.

Fig. 14. Turbonilla (Cingulina i triarata Pils. Shisui. P. 105.

Fig. 15. Turbonilla (Careliopsis) obscura Yok. a. Spiral sculpture (growth-lines not

showm. Shito. P. 106.

Fig. 16. Turbonilla (Careliopsis) angulifera Yok. Shito. P. 106.

Fig. 17. Leptothyra pygmaea Yok. Tega. P. 108.

Fig. 18. Trochus spinigera Yok. Shito. P. 109.

Fig. 19. Minolia tasmaniea Tenison et Wood. Otake. P. 109.

Fig. 20. Solariella angulata Tok. Shito. P. 111.

Fig. 21. Solariella philippensis "Wat. Otake. P. 110.

Fig. 22. Leptothyra crassilirata Yok. Tega. P. 108.

Fig. 23. Turcica imperialis Ad. Shito. P. 111.

Fig. 24. BasilissA ? laeviuscula Yok. Shito. P. 113.

Fig. 25. Calliostoma unieum Dkr. var. shinagawensis Tok. Otake. P. 112.

Fig. 26. Cyclostrema stillicidiatum Yok. Shito. P. 114.
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Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Figs. 8,9

Plate VI.

Pyramidella (Aetaeopyramis) eximia Lke. Otake. P. 94.

Stomatella lyrata Pils. Otake. P. 115.

Macroschisma sinensis Ad. var. laevis Yok. Otake. P« 115.

Puncturella nobilis Ad. Shito. P. 116.

Emargiuula vadososinuata Yok. Shito. P. 117.

Dentaliuin weinkauffii Dkr. Otake. P. 118. (The concave side should have

been drawn with a more uniform curve).

Dentaliuin (Fustiaria) nipponicum Yok. Shito. P. 119.

Corbula erythrodon Lam. £ nat. size. 8. Eight valve. 9. Left valve.

Otake. P. 122.

Fig. 10. Jouannetia kamakurensis Yok. Shito. P. 120.

Fig. 11. Entodesma naviculoides Yok. Shito. P. 170.

Figs. 12, 18. Trapezium nipponicum Yok. (very young specimens)?. Shito. P. 27(J.

Figs. 14
;
15. Panope generosa Gld. Left valves. 14. Normal form. Tega. 15.

Elongated form, f nat. size. Otake. P. 121.

Figs. 10, 17. Corbula frequens Yok. 16. Left valve. 17. Right valve. Shito. P.

123.

Fig. 18. Corbula pustulosa Yok. Eight valve. Otake. P. 123.

Figs. 19, 20. Corbula sematensis Yok. 19. Eight valve. 20. Left valve. Shito. P.

124.
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Plate VII.

Figs. 1, 2. Cryptomya busoensis Yok. 1. Right valve. 2. Left valve, a shows depth.

Otake. P. 126.

Fig. 3. Corbula substriata Yok. Eight valve. Shito. P. 125.

Figs. 4, 5. Corbula pygrnaea Yok. 4. Right valve, a shows depth. 5. Left valve

Tega. P. 125.

Fig. 6. Mactra sulcataria Desh. Shito. P. 126.

Figs. 7, 8. Mactra duukeri Yok. 7. Right valve. 8. Left valve. Shito. P. 128.

Figs. 9, 10. Mactra sachalinensis Schr. var. imperialis Yok. f nat. size. 9. Broad

and triangular form. Shito. 10. Higher and more ovate form. Otake.

P. 129.

Fig. 11. Soletellina olivacea Jay. Left valve. Shito. P. 138.

Fig. 12, 13. Mactra ovalina Lam. 12. Left valve. Otake. 13. Right valve. Tega.

P. 127.
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Plate VIII.

Figs. 1, 2. Spisula grayana ScLr. Sbito. P. 130.

Figs. 3, 4. Spisula bernardi Pils. Kioroshi. P. 130.

Figs. 5, 6. Eaeta yokobamensis Pils. Otake. P. 131.

Fig. 7. Eaeta elliptica Yok. Tega. P. 131.

Fig. 8. Tresus nuttaji Com. | nat, size. Otake. P. 133.

Figs. 9, 10. Lutraria maxima Jon. f nat. size. Otake. P. 133.

Fig. 11. Tellina nitidula Dkr. Shisui. P. 139.

Figs. 12, 13. Eaeta magnifiea Yok. Tega. P. 132.
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Plate IX.

Fig. 1. Soleu grandis Dkr. Left valve. Otake. P. 134.

Figs. 2, 3. Montacuta japonica Yok. 2. Left valve. 3. Eight valve. Otake. P.

157.

Fig. 4. Psauiniobia kazusensis Yok. Left valve. Shito. P. 136.

Fig. 5. Soleu krasenaterni. Sehrenck. Eight valve. Otake. P. 134.

Fig. 6. Eaeta pellicula Desh. Left valve. Otake. P. 131.

Fig. 7. Siliqua pulchella Dkr. Eight valve. Otake. P. 135.

Figs. 8, 9. Donax introvadiatus Eeeve. 8. Left valve. 9. Eight valve. Tega.

P. 136.

Fig. 10. Montacuta yamakawai Yok. Eight valve. Shisui. P. 158.

Figs. 11, 12. Thyasira trigonata Yok. 11. Eight valve. 12. Left valve. Shito.

P. 158.

Figs. 13, 14. Soletellina violacea Lam. 13. Eight valve. 14. Left valve. Otake.

P. 137.

Figs. 15, 16. Tellina jedoensis Lischke. 15. Left valve. 16. Eight valve. Tega.

P. 138.

Fig. 17. Soletellena olivacea Jay. Eight valve. Shito. P. 138.
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Plate X.

Fig. 1. Tellina venulosa Sehrenck. Left valve. Otake. P. 139.

Figs. 2, 3. Macoina praetexta Mait. 2. Eight valve. 3. L ;t valve. SLisui.

P. 142.

Fig. 4. Macoina dissimilis Mart. Left valve. Otake. P. 143.

Figs. 5, 6. Tellina alternata Say var. chibana Yok. 5. Left valve from Otake. 0.

Right valve from Kamenari. P. 140.

Fig. 7. Lucinopsis divaricata Lischke. Left valve, a shows depth. Shito. P. 145.

Figs. 8, 9, 10. Tellina delta Yok. 8. Plight valve. 9. Left valve. 10. Seen from

beak-side. Otake. P. 141.

Fig. 11. Astarte borealis Chein. Lelt valve. Somewhat enlarged (XI'). a. In-

side, b. Outside. Shito. P. 163.

Figs. 12, 13. Dosinia bilunulata Gray. 12. Left valve. 13. Plight valve. Otake.

P. 144.
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Plate XI.

Fig. 1. Macoma secta Conrad. Lei't valve. Otake. 1'. 143.

Figs. 2,3. Chione mindanensis Smith. 2. Right valve. 3. Loft valve. Bhito.

P. 150.

Fig. 4. Meretrix meretrix Linne. Left valve. Otake. P. 140.

Fig. 5. Meretrix (Callista) chinensis Chem. Right valve. Shito. P. 140.

Figs. 0, 7, 8. Suiietta excavata Hairiey. ah. Left valve from Kioroshi, formerly

considered to be a different species under the name of S. ruenstrualis

Menke. 7. A young left valve from Otake (typical S. excavata). 8. A

young right valve of menstrualis-type from Otake. P. 147.

Figs. 9, 10. Venus neastartoides Yok. Kioroshi. 9 ab. left valve. 10. Right

valve. P. 149.

Figs. 11, 12. Venus stimpsoni Gould. Otake. 11. Left valve. 12. Right valve.

P. 148.
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Plate XII.

Figs. 1, 2. Veuerupis sernipurpurea Dkr. 1. Left valve. 2. Right valve (a form

more truncate both in front and behind). Otake. P. 151.

Fig. 3. Gardium burchardi Dkr. Eight valve. Otake. P. 1-

Figs. 4, 5, 6. Gardium tokunagai Yok. 4. Yar. ovata. Shisni. 5, 6. Typical

forms. Otake. P. 156.

Fig. 7. Cardinm muticnm. Peeve. Right valve. Otake. P. 154.

Fig. 8. Tapes euglyphis Phil. Left valve. Kioroshi. P. 152.

Fig. 9. Saxidomus pnrpnratas Sow. Right valve. Otake. P. 153.
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Plate XIII.

Fig. 1 a b. Trapezium ventricosum Yok. Left valve. Otake. P. 108.

Fig. 2. Cardium braunsi Tok. Right valve. Otake. P. 155.

Fig. 3. Diplodonta usta Gld. Left valve. Otake. P. 159.

Fig. 4. Venericardia cipangoana Yok. Left valve. Otake. P. 162.

Fig. 5. Cbama semipurpurata Lke. Convex valve. Otake. P. 161.

Figs. 6, 7. Venericardia toneana Yok. 6. Left valve. 7. Right valve. Shito.

Enlarged about 4 times. P. 163.

Fig. 8. Crassatella nana Ad. et Eve. Plight valve. Kioroshi. P. 164.

Figs. 9, 10. Montacuta oblongata Yok. 9. Left valve. 10. Right valve. Drawn
after Oji specimens, those from Kazusa and Shimosa being too imperfect

for figuring. P. 157.

Fig. 11. Tricbotropis unicarinata Brod. Shito. P. 75.

Figs. 12, 13. Terebra tsuboiana Yok. 12. Kiorosbi. 13. A living shell from

Sagami Sea for comparison, the sculpture being more distinct. P. 35.

Figs. 14, 15. Corbicula sandaiformis Yok. 14. Left valve. 15. Right valve. Shito.

P. 165.

Fig. 16. Trapezium liiatum Reeve. Left valve. Otake. P. 168.

Fig. 17. Trapezium nipponicum Yok. Eight valve. Otake. P. 167. The left

valves shown in figs. 12 and 13 of plate VI may be the young forms of

this species.

Figs. 18, 19. Corbicula kobelti Yok. 18. Right valve. 19. Left valve. Shito. P.

166.
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Plate XIV.

Fig. 1. Odostomia limpida Dull. Otake. P. 96.

Fig. 2. Diplodonta semiaspera Phil. Right valve. Shisui. P. 160.

Figs. 3, 4. Onspidaria ligala Yok. 3. Left valve. 4. Right valve. Shito. P. 169.

Fig. 5. Goralliophaga coralliophaga Chem. Right valve. Shito. P. 166.

Figs. 6, 7. Myodora fluctuosa Gld. 6. Left valve. 7. Right valve. Otake. P.

170.

Figs. 8, 11. Myodora reeviana Smith. 8. Right valve, a. Front view. 11. Left

valve, a. Shows depth. Shito. P. 171.

Figs. 9,10. Lyonsia praetennis Dkr. 9. Right valve. 10. Left valve. Otake. P.

169.

Figs. 12. Thracia papyracea Poli. Right valve, a. Shows depth. Otake. P. 171.

Figs. 13, 14. Thracia trausniontana Yok. 13. Right valve, a. Shows depth. 14.

Left valve. Shito. P. 172.

Figs. 15,16. Poromya flexuosa Yok. 15. Left valve, a. Shows depth. 16. Right

valve. Shito. P. 173.

Figs. 17, 18. Thracia sematana Yok. 17. Right valve, a. Shows depth.' 18. Left

valve. Shito. P. 173.

Fig. 19. Modiola barbata L. Right valve. Tega. P. 174.

Figs. 20, 21. Anoraia sematana Yok. Somewhat enlarged (-§-). Convex valves.

Shito. P. 177.

Figs. 22, 23. Aaomia lunula Yok. |. 22. Flat valve. 23. Convex valve. Otake.

P. 177.

Fig. 24. Spondylns cruentns Lke. 4-- Upper valve. Otake. P. 179.

Fig. 25. Plicatula cuneata Dkr. J-.
Right valve. Kamenari. P. 180.

Fig. 26. Pecten laetus Gld. Shito. P. 180.
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Plate XV.

Figs. 1, 2. Pecteu tissoti Bern. 1 . Right valve. 2. Left valve. Bhito. P. 182.

Fig. 3. Pecten subplicatus Sow. Right valve. Kioroshi. P. 1

Fig. 4. Area (Anomalocardia) granosa L. Left valve. Shisui. P. 186.

Fig. 5. Ostrea musashiana Yok. Lower valve. Sbito. P. 185.

Figs. 6, 7. Pecteu excavatus Ant. 6. Flat valve. 7. Convex valve. Sbito. P. 183.

Fig. 8. Pinna japonica Hani. Fragment of a beak-portion. Sbito. P. 185.

Fig. 9. Area (Anomalocardia) inflata Rve. Left valve. Otake. P. 187.

Figs. 10,11. Crenella divaricata Yok. 10. Left valve, a shows deptb. 11. Eight

valve. Sbito. P. 175.

Fig. 12. Area (Scapbarca) sabcrenata Lke. Left valve. Otake. P. 187.
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Plate XVI.

Figs. 1, 2. Pectuncnlus vestitus Dkr. Adult specimens from Otake. 1. Right

valve. 2. Left valve. P. 189.

Fig. 3. Do. Young right valve from Tega. P. 189.

Figs. 4, 5. Pectuncnlus yamakawai Yok. 4. Eight valve. 5. Left valve. Shito.

P. 190.

Figs. 6, 7. Pectuncnlus yessoensis Sow. 6. Left valve. 7. Eight valve. Shito.

P. 189.

Figs. 8, 9. Pectuncnlus pilsbryi Yok. 8. Left valve. 9. Eight valve. Shito. P.

190.
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Plate XVII.

Figs. 1,2,3. Pectunculus albolineatus Lke. Otake 1, 3. Left valves. 2. Eight

valve. P. 188.

Fig. 4. Lela confnsa Hani. Left valve. Tega. P. 195.

Fig. 5. Limopsis woodwardi Ad. Left valve. Tega. P. 192.

Figs. 6, 7. Limopsis areolata Yok. Shito. 6. Left valve. 7. Plight valve. P.

194.

Figs. 8, 9. Cucullaria orieutalis Yok. Sbito. 8. Plight valve. 9. Left valve. P.

191.

Fig. 10. Yoldia notabilis Yok. Eight valve. Otake. P. 196.

Figs. 11, 12. Eudesia grayi Dav. Shito. 11. Ventral valve. 12. Dorsal valve. P.

199.

Figs. 13. Ehynchonella psittacea Chem. var. woodwardi Ad. a. Dorsal view. b.

Ventral view. P. 200.

Fig. 14. Lithophaga zitteliana Dkr. Otake. Fragment of a right valve. P. 175.

Fig. 15. Pecten tenuicostulatus Yok. Sbito. Left valve. P. 184.

Figs. 16, 17. Limopsis nipponica Yok. 16. Left valve. 17. Eight valve. Kiorosbi.

P. 195.

Figs. 18, 19. Lima vulgatula Yok. Sbito. 18. Eight valve. 19. Left valve. P.

179.
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