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Introduction.

The peninsula of Miura which bounds the Uraga Strait, the
entrance to Tokyo Bay, on the west and is a little over 20
- kilometres from north to south and 4 to 12 kilometres from east
to west 1s, geographically speaking, a low hilly country rarely
attaining a height over 200 metres above the level of the sea.”

This hilly country gradually diminishes in height towards the
north, and not far south of Yokohama, passes into the great plain
of Tokyo, the most extensive and also one of the most populous
in the whole empire, but which, until some five centuries ago,
was in greater part a wilderness known under the name of _
Musashino” and with but a sparse population.

Geologically, the hilly peninsula as well as the plain is made
up of very young focrmations which are in part undoubtedly
Pliocene and in part either Pliocene or Pleistocene.

1) There are only three peaks which are over 200 m. in height. They are Ogusuyama
(242 m.), Futagoyama (228 m,) and Hatakeyama (208 m.).

2) From Musashi, the name of the province in which the plain is situated, and No, a
grass-grown, uncultivated field. ’ :
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The formation which constitutes the plain” is divisible into
two quite distinct series, the upper which is subfterial and the
lower which is marine. The upper or subaerial series is made up
of a brown loam, an altered . volcanic ash, wholly devoid of stra-
tification and of organic remains, extending in the south as far as
beyond Sugita, a sea-side village about 8 kilometres south of
Yokohama. The thickness varies according to places, but may

attain up to 6 metres. '

The lower or marine series is several hundred metres in
thickness.? Tt consists of repeated alternations of different kinds
of terrigenous rocks such as clays, sands and gravels which in the
lower portion of the series change into shales, sandstones and
conglomerates. These rocks are everywhere more or less tufaceous,
that is to say, containing materials ejected from volecanoes, but at
the same time very rich in organic remains, which are mostly -
Mollusca, but sometimes plants, worms, echinoderms, mammals,
etc. Among the mammals, an elephant called Elephas namadicus
Fale. 6t Caut. first described from the Narbada bed of India® is
perhaps the most important. ‘ ' -

"The strata of this marine series are quite or neally horizontal
in the plain, though inclined and tilted in the peninsula. Brauns, )
" who studied these layers some thirty-nine years ago, believed the
presence of a line of unconformability mostly due to the denudation
of the layer-surface, not only between the loam and the marine
series, but also in the uppermost part of the latter itself. And as
he took the shell-layers found just below this lower so-called line
of uncenformability for Pliocene, he called all the layers lying
“above it Diluvial, whereby the loam received the name of Upper

1) The geology of the plain is found in the works of Epnunp NAUMANN (das jetzige -
Tokio, Peterm. Geogr. Mittei!., 1879, vol. 25) and Davip Brauns (Geology of the Environs of
Tokio,.Mem. Sci. Departm., Univ. Tokie, No. 4, 1881).

2) A boring was once driven in Tokyo to depth of over 400 metres without reaching the
Dbottom of the Iorma.tlon (Report of the Earthquake Investigating Committee, No. 45, Tokyo.
Japanese). .

3) Taken by many European authors for Pleistocens, while Oshorn Of America considers
it to be Upper Pliocene (Age of Mammals, p. 355).

4) Geology of the Environs of Tokio before cited, p. 6.
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Diluvial and the clays, sands and gravels immediately below it
that of Lower Diluvial.

Tokunaga,” who examined these layers much later and more
“extensively than Brauns, denies the presence of the lower line of
unconformability altogether, und moreover considers the shell
layers which Brauns believed to bhe Pliocene as Diluvial or -
. Pleistocene.  As far as-theabove said lower line of unconformability
is concerned, I am of the same opinion as Tokunaga. But as
tegards the upper one to which Tokunaga makes no reference, I
perfectly concur with Brauns, only with this modification that the
line is often not only indistinct, but entirely absent, the-loam and
‘the underlying marine beds being perfectly conformable with each
other. And this is, I believe, due to the deposition of loam
having taken place soon after the elevation of the marine beds
.Qbove the sea; in that case, we may assume that the surface of
the newly risen land in many .places had not been sufficiently
gnawed by water previous to the-deposition of loam so as to give
rise to the so-called line of unconformability. And such places
we have reason.to expect most numerous near the sea-side and
also in the littoral regions. In fact, the loam is often underlaid
by clayey layers somewhat different in colour froni it.” These, I
believe, are nothing more than the same-loam which has deposited
1n places where there was more or less water. |

The marine series being very thick -and containing fossils
almost throughout are probably divisible into many horizons.
But such divisions being at present impossible owing to the lack
of materials, I divide the whole series into only two parts, the
upper and the Tower. The wupper part is represented by the strata
exposed in the plain, including the shell layers of Oji, Tabata,
Shinagawa, etc., places lying in the immediate neighbourhood of
Tokyo. Remains of Elephas namadicus are not uncommon in this

1) Fossils from the Environs of Tokyo (Journ. Coll. Sci., Imp. Univ. Tokyo, 1906, Vol.
XXI, Art. 2) p. 92, » : : 7
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part. The lower part is typically developed in the peninsula of
Miura. Here again the Mollusca form the most important fossil,
though in one place, Yokosuka a lower jaw of Elephas namadicus™
has also been discovered. ‘

The position of the line of demarcation between the two parts.
is at present uncertain, for, geologically, the whole marine series.
is a single complex of layers conformably superposed one upon
another, and palaeontologically, the fossils found in the inter-
mediate place have not yet been fully examined. But, if that.
line should ever be drawn, I think it will be somewhere near
Yokohama, perhaps a little south of it. Be the position as it
may, it is quite evident that the layers exposed in the: Miura
Peninsula. occupy a lower position than those of the plain, for the-
latter which are nearly horizontal in the neighbourhood of Tokyo
gradually dip to north as we proceed southweud and already at.
Sugita, Naganuma, etc., the angle is about 5. And southward
from these places the angle grows slowly but constantly, so that
near Yokosuka it is already 20° to 30°, while in the southern half
of the Miura Peninsula, the layers after maLmU several folds finally
dip south with very steep angles.? )

Concerning the geological age of the upper part of the marine
series, opinions are divided. Brauns, as before mentioned,
pronounced it to be Pliocene, while Tokunaga, Yabe® and others.
consider it to be Pleistocene. As to myself, I am not able at
present to forward any opinion on it, as I have not yet thoroughly
studied its fossil contents.* Under such circumstances, 1 deem it
most expedient not to call the formation by age, -that is to say,

1) E. Naumanw. Uber die foss11en Elephanten der Vorzeit. Palaeotographica Bd.
XXVIML, Heft 1, 1881, p. 28.

2) About the geology of the peninsula, see S. YosHIWARA’S Tokyo Inan Miura Hanto
Chishitsu Ron (Geology of South of Tokyo and of the Miura Peninsula), Jour. Geol. Soc.
Tokyo, 1902, Vol. IX.

3) H. Yase. A New Pleistocene Fauna from Tokyo. Geol. Mag., Dec. V, Vol. VIII,
London, 1911.

4) The treatment of these fossils will appear in a future paper.
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“the Pliocene formation or the Pleistocene formation, as has often

hitherto been.done, but by some name which has no relation to
it. On this account I here propose. the name of Musashino
Formation for the whole marine series. Then its upper part will
be the Upper Musashino and its lower part the Lower Musashino.,
The fossils described below are those of the latter.

General Remarks on'the Mollusea of the

Lower Musashino.

- .Th e-fossils—-which - form - th e--subject of--the.-present--paper,
though partly collected by Dr. Tokunaga and myself, were to a
- greater part' brought together by the late-Gordon Yamakawa" who
showed great zeal in the study of palaeontology, but who un-
fortunately died in 1910, while still a student in the university of
Tokyo.. » _
The localities in whlch the fossils were found are twenty- .
eight in number. These I prov1s1onally group into six zones
which, beginning from above, are as follows:

1. Naganuma Zone.—Comprising four localities: Naganuma,
Bugita, Iijima and Kikkosan. T - :
2. Koshiba Zone.—Comprising two localities: Koshiba and
‘Ofuna. ‘ '

3. Kanazawa Zone. —CompnsmOr three lomhtles Kanazawa,
Teramae and Nojima.

4.  Kamakura Zone.—Comprising. foul loeahtles Kamakura,
Kewaizaka, Urago and a place between Uragd and Enokido.

5. Yokosuka Zone.—Comprising three localities: Yokosuka,
Otsu and a place between Shioiri and Sakamoto.

6. Meyata Zone. —Comp1 1sing, besides Motowada and Nagal,
five localities (Mukébatake, Iwaiguchi, Jinya-ato, Matsubara-no-

1) Several, though short, papers were written by this lamented youth on the fossils of
the Upper Musashino. They appeared in the Journal of the Geological Society of Tokyo, the
most important being those on Opisthobranchiata and on Pteropoda.
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Fuchi and Yamagayado) in Kami-Miyata and four localities (Maru-
yama-no- S%La Harashita, Matsubara and Motoyashllu) in Shimo-
Miyata. )

The number of species collected in the above-named places
amounts to 238 in all, as will be seen from the foregoing table:

A glance at the table is sufficient to show that we have here
a fauna which has lived in a shallow sea. The Ilithological
character of the fossil-bearing rock in some places also points to -
the same conclusion, for example, as at Koshiba where it is partly
a conglomerate. :

Among the species ‘Lbove enumerated, there are 3 which are
not well determined. But, even if we deduct these 3, there still
remain 235 species, a number which, T believe, is enough to give
quite a fair idea of the general character of the entire fauna.

In the first place, what is very important in the fauna from
the geological point of view is the percentage of the extinct forms’
against the living. The number of those forms which are hitherto
not known to be living amounts to 88 species or about 37% of the
whole fauna. This is.a percentage which is considerably greater
than that ascertained in the Mollusca of the Upper Musashino.”
And among the living, there are still 7 species which have not yet
been found in Japanese waters. They are the following:

" 1. Volvula acuminate (Brug.). Habitat: Suez, Atlantic.

2. Mitra ebenus Lam. Habitat: Atlantic (incl. Mediter-
ranean). ‘

3. Calyptreea mamillaris Brod. Habitat: West Coast of
America. ' o

_ 4.  Lima subauriculate Mont. Habitat: Atlantic (Greenland
to Mediterranean). C
5. Pecten tigerrinus (Mall.). Habitat: Atlantic (Norway to
France). ' '

6. Leda ramsays Smith. Habitat: New South Wales.

1) Toruxaea in his “ Fossils from the environs of Tokyo ” p. 95 says that there are at
least 10 extinct species among 165 which he enumerated, though I think the real mumber
is soméwhat greater.
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7. [Terebratella pulmmta Gould Habitat: Puget Sound in
Washington. -

If we add these 7 to the above the total number of forms not
yet known as living either in the whole world or in the Japanese
waters becomes 95 which is about 4097 of the whole fauna.
Naturally, there is a great possibility of future discoveries reducing
these numbers. But as the Japanese Molluscan fauna is already
pretty well known, a great' reduction in them is hardly to be
expected. 1 think, the above percentage will not fall far below
one-third of the whole fauna, in which case the fauna is to be
ascribed to the Pliocene, and not to its upper-most part but some-
what lower, somewhere near the Red Crag of Newbourne, Eng-
land '(Newbournian) which is considered as an equivalent of the

- Amstelien of the Netherlands.

A comparison of the Japanese fossil fauna with that of foreign
countries is at present of little value, as the species in common are
remarkably few. They are only the following:

1. Volvula acuminata (Brug.).—Pliocene of Europe.
2. Admete viridula (Fabr.).—Pliocene of Europe.
3. Mitra ebenus Lam.—Miocene and Pliocene of Europe.
4. Mitra fusiformis (Broc.).—Miocene and Pliocene of

5. Triton oregonensis Redf.—Pleistocene of California.
6. Macoma inquinata Desh.—Pliocene of Cahfomla
7. Venerupis irus'L.—Pliocene of Europe.
8.  Lucina borealis L.—Pliocene and Pleistocene of Europe.
9. Modiola modiolus L.—Pliocene of Euarope.
0. Lima subawriculata Mont.—Miocene and Pliocene of
E(u*ope. . _ . _
11.  Pecten tigerrinus Mill. —Pliocene of Europe.
12.  Terebratuling caput-serpentis L.—Miocene and Pliocene
of Europe. . - :

And if Natica clause Brod. et Sow. be really identical with
Natica janthostoma Desh. as asserted by some, then as the former
is found in the Pliocene and Pleistocene of California and the
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latter in Japan, the whole number - becomes ‘13, which is only
5,5% of the entire fauna.

pecondly, what is much more important than the comparison
of the Japanese fossil fauna with the foreign is its decidedly more
boreal character, when compared with the recent. If we divide
the fossil species which are still found living, 148 in all, according
te their habitat, the result is as follows:

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

‘ ' Japan) or in about the ._ame latitudes (Western

SJapan) Lo e ..b4
Percentage of the whole fauna......... 36.5
(2) Species now living in Central and Western Japan as
well as north of it (Northern Japan)............... 34
: . Percentage of the whole fauna.........23.0

(3) Species now living in Northern, Central, and Western
: Japan as well as south of it (Southern Japan) ...33
Percentage of the whole fauna......... 22:3
(4) Species now living only in foreign countries and in -
seas cooler as well as warmer than that of
Central Japan ...................... S 5
_ Pe1centage of the whole fauna......... 3.4
L) Species now living only in Northern Japan, or if
' foreign, in seas cooler than that of Central

“Japan ... e P 20
Pelcentwe of the whole fauna . ..13.5

(6) Speeles now known only as deep-sea forms............ 2
Percentage of the whole fauna......... 1.3

It is noteworthly that, while. there are many species which
now only live north of the fossil localities, there is not a single one
which lives exclusively south of them These northern or boreal
species are the following:

1) Japan ishere divided into four parts, viz: Northern, Central, Western, and Southern
Japan. By Northern Japan is meant that part of the country lying north of the 38th parallel.
Central Japan is the part situated south of the above parallel and east of the 136th meridian.
Western Japan is the part west of the same meridian, including Chugoku, Shikoku and
Kyushu, while Southern Japan includes all the islands lying south of Kyushu, that is to say,
. the Seven Islands, the Ryukyus and Formosa.
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1. Admete viridula (Fabr.).—Habitat: Sakhalin; circum-
boreal. ‘ ‘ _

' 2. Chrysodomus pheniceus -Dall. —Habitat: British Colum-

bia. . ' ‘ . -

, 3. Triton oregonensts Redf.—Habitat: "Northern Japan,
Alaska, Strait of Magellan. . '

4. Pollinices pallidus Brod. et Sow.—Habitat: Okhotsk Sea;
circumpolar. : . ' ‘

5. Odostomia- hilgendorffi ~ Clessin.—Habitat: Northern
Japan. ' - ' o
6. Leptothyra amussitata Gould.—Habitat: Northern Japan,
Sakhalin. ’ ' .
7. Margarite wmbilicalis Brod. et Sow.—Habitat: * Polar
Seas. : : ‘ S S

8. Margarita cinerew Couth.—Habitat: Behring Sea, North
Atlantie. : R - a

9. Corbula venusta Gould. —Habitat: Northern Japan.

10.  Tellinw ojiensis Tok.—Habitat: Northern J apan.

11.  Tellina vestalioides Yok.—Habitat: Northern Japan.

© 12, Macoma nipponica Tok.—Habitat: Northern Japan.

13.  Venericardia ferruginea Adams.—Habitat: Northern
Japan. - S R
14, Astarte hakodatensis Yok.—Habitat: - Northern Japan.

15.  Pecten swiftii Bern.—Habitat: Northern Japan, Okhotsk
and Behring Seas. : ‘

16.  Pecten yessoensis Jay.—Habitat: Northern Japan, Okhotsk -
Sea. _ ' :
- 17, Pectunculus yessoensis Sow.—Habitat: Northern Japan.
18.  Nucula instgnmes Adams.—Habitat: Northern Japan.

19.  Terebratelle pulvinate Dall.—Habitat: Puget Sound
- (Washington). -

Besides these northern forms, there are two which are now
known as deep-sea forms. They are Lima goliath Sm. living near
Central Japan, but at a depth of 400-750 fathoms and also in
Patagonia,. and ZLeda ramsayt Sm. which has been found living
near New South Wales at a-depth of 950 fathoms. . ,
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“ There is also a species among those described as new which is
hardly distinguishable from the one now living in the circumpolar
seas, and that is Trophon subclavatus. : ,

From what has been stated above, it can not be doubted that
during the deposition of the Lower Musashino the waters near the .
Miura Peninsula were much colder than they are at the present
time, a condition similar to that ascertained by R. Arvorp in the
Upper Pliocene of California.” ‘ :

Lastly, if we look at the respective zones into which the
whole fauna has been divided, the percentage of the extinct as
‘well as of the boreal forms against the total number of species
found in each of them is as follows:

No. of Spec. No. of Extinct Sp. and No. of Boreal Sp. and

Name of Zones. found. Percentage. : Percentage.
Naganuma 8  330r3%,3% ~6or 6,9%
" Koshiba 74 30 or 40,52 13 or 17,6%;
- Kanazawa 27 8 4
Kamakura 10 1 - 3
Yokosuka - 80 20 or 25,07, 3o 3,7%
Miyata . 96 .25 or 26,0% . 13 or 13,5%

Leaving aside the two zones of Kanazawa and Kamakura
which have yielded only a small number of fossils, the percentage -
of the extinct as well as of the boreal forms in the four other zones
is subject to a considerable change, a change in which no regularity
can be found. But so much is true that the percentage of both
forms is greatest in the Koshiba Zone. Therefore, if this is not a
chance, 1 should infer that the cold waters which washed the
shores of the Pacific side of Central Japan during the Lower
Musashino had its greatest effect on the fauna of the Koshiba
Zone, or in other words, the waters were coldest at that time. Of
course, whether this was true or not, future studies can alone
decide. ' '

1) R. ArworLp. Palmontology and Stratigraphy of the Marine Pliocene and Pleistocene
of San Pedro, California (Mem. Calif. Acad. Sci., vol. III, 1903) p. 65.
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It may not be quite out of place here to say a few words on
the remains of the Pleistocene glaciers which, in 1911 I said, were’
entirely .wanting in Japan.” Soon after that, a German geo-
grapher, Dr. A. HerrNer, came to Japan and during his trip to
the so-called Japanese Alps in Shinano asserted that he had dis-
covered glacial scratches on blocks of stone found in the valley of
the Azusagawa. On hearing this, several of our scientists went to
see them, and one of them was rash enough to say that they are
undoubtedly glacial scratches and that the only question is when
they were made. Subsequently, however, the late Tetsunosuke
Kato went to the place, made a careful research, and declared the'
so-called glacial scratches to have been caused during a landslide.
I myself have not yet had an opportunity to examine them, but
so much I can say now that even if those scratches be due to the
action of .ice, I see no need of modifying my previous assertion
above alluded to, for, during the Pliocene time, when colder
waters flowed near- Central Japan than now, the Japanese Alps
which even at present are snow-clad during the greater part of ‘the
year, if they were then high enough, . would most likely have’
formed glaciers whose remains we should still see in many parts of -
the mountains. Such glaciers, however, glaciers in the sense of
those of the great Ice-age of the West, according to my own
. opinion, did not exist, or else the scratches would be more widely.
- distributed and not restricted to any single valley. Moreover, if
glaciers were present, there must be ‘also-smoothed rocks, erratic
blocks, boulder-clays, éte.; which in the once ice-covered regions
of Europe and America are very widely spread and can hardly
escape the eyes even of a casual observer. From these consider-
ations I deem the opinion .of Kato as more probable, inasmuch as
landslides are of frequent occurrence in Shinano.

I shall recur to the question of the climate of the past geo-
logical ages in future papers on the fossils of the Upper Musashino
and of the still younger formations which Iintend to publish as
soon as circumstances will permit.

1) Climatic Changesin Japan siﬁce the Pliocene Epoch, p. 3. Journ. Coll. Sci., Imp. Univ.
Tokyo, 1911, Vol. XXXTI. Art. 5. ’
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DESCRIPTION OF THE SPECJES. .

Subkingdom Mollusca.
Class Gastropoda.
Order Opisthobranchiata.
Family Tornatinide.
Genus Retwsa, BROWN.
+ 1. Retusa minima, YAMARAWA.
.PL. L FIG.. 1.

. Retusa, minima. YAMAKAWA, Descript. of Some Foss. Opisthobranchiata fr. Diluv. Dep. of
Japan, Jour. Geol. Soc. Tokyo, vol. XVIIT, No. 212, May, 1911, p. 47, pl. XT, figs. 21-24.

We possess two specimens which can be identified with the
above-named species Which Yamaxawa characterized as follows: —

““Shell small, thin, cylindrical, somewhat compressed in the
middle; upper end depressed, concave, retuse, with a plicated
nucleus in the centre of the bottom; lower end obtuse; suture
deep; whorls four, flattened; surface smooth, only with many fine
obtuse longitudinal growth-lines; aperture as long as the shell,
narrow, linear, with the lower one-third abruptly .expanded;
pillar-lip with an obtuse fold; cuter lip curved forward in the
middle. Height 3 millim. Diam. 1,5 millim.”’ '

- One of our specimens measures 2,5 millim. in'length and 1,2
millim. in thickness; while the other measures 2 ' millim. in length
and 1 millim. in thickness. _

Fossil cecurrence: —Miyata- Zcne (O]\m in Nagai); Naga-
numa Zone (\Taganumn) Upper Musashino of Musashi, Shimosa
and Kazusa. ‘

Genus Volvula, A. ADAuS.
2. Volvula acuminata, (BRUGUIBRE.

Pr. I. Fie. 2.

Volvula acuminata. Tryow. Man, Conch., vol. XV, p- 236, pl. XXVI, figs. 61, 62, pl. LX,
fig. 11 (var. brevis). ’

Volvula acuta. ToruwNaca, Foss. Env. Tokyo, p. 82, pl. I, fig. 13.

Bulla acuminata. Bruauikrs, Encycl. Méth., I, p. 376 Ph111ppl, Enuh. Moll. Sicil,, T, p.-
122, pl. VIL, fig. 1. Wood, Crag Moll. I, p. 174, pl. XXT, fig. 7. - i

Cylichna acuminata. JEFFREYS. Brit. Moll. IV, p. 141, V, p. 222, pl. 93, fig. 1. C
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A single specimen of a small subfusiform shell, 3,5 millim. in
height and 1,2 millim: in diameter, with acuminate apex and fine
spiral lines at both ends. In form, it stands intermediate hetween
the typical specimen of the species and its variety brewis, as figured
by Tryox in his Manual of Conchology above cited. Volvuly
acuta Toxuxaca from Oji is, as I am now convinced, -identical
with the Yokosuka-form, though somewhat less acute at apex (the
figure given in Toxunaca’s work represents the shell more cy-.
lindrical than it really is).. Whether Voloula ozytata Bush (Tryox’s:.
. Man., XV, p. 235, pl. 26, fig. 63) from the east coast of the:
United States is really different from the-European V. ac'um‘ihatw.
1s very doubtful; at least it comes quite close to the Japanese
fossil.- , : S '

+ Fossil occurrence in Japan:—Yokosuka Zone - (Yokosuka);
Upper Musashino of Musashi, Kazusa and Shimosa. .

Fossil occurrence in Europe: —Pliocene of Italy; Crag of
England and Belgium.® ' , '

Living: —Atlantic, from Norway to Mediterranéan; Suez.

Family Scaphandride.
" Genus Cylichna, Loviv.
3. Cylichna musashiensis, ToKUNAGA.

Pr. L. Fie. 4.

Cylichna musashiensis. ToRuNAGA, F.oss. Envir. Tokyo, p. 32, pl. IL, fig. 12.
Bulla cylindracea. BrauNs, Geol. Env. Tokio, p. 35 (non Pennant).

Brauss, in describing the fossils from Oji in 1881, identified
. this species with the well known Atlantic form Oylichna cy-
lindracee. Pennant. in which, however, ToxunaGa subsequently
recognized a new species not.yet known to be living'eithér in the
Japanese waters or elsewhere. On'carefully comparing specimens
from the environs of Tokyo with the figures and descriptions
given of Cylichna cylindracea Pennant, I also came to the conclu-
sion that they are different from the Atlantic species on the
following grounds: the shell is decidedly shorter (Toxuxaca
erroneously says ‘‘more elongated),”’ is not compressed in the
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middle, and the eéxpansion of the basal portion of the aperture is-
less. The apex, however, is sunken just as in .Cylichna cylindracea
and funnel-shaped with bottom closed and bounded by a 1‘0unded
margin. o

In a single specimen which was obtained at Koshiba, the
lower portion of the aperture is broken; but its general shape
leaves no doubt of its being identical with Toruwaga’s species.
The transverse striations which Toruxaea thought to be absent
are present in ours, though mostly obliterated by {riction, and are.
most distinctly preserved on the apical part. It measures 14
millim. in length (or height) and 6 millim. in diameter.

Fossil occurrence: —Koshiba Zone (Koshiba); Upper Musa-
shmo of Musashi, Kazusa and Shlmosa

4. Cylichna.braunsi, Yorovama.
Pr. I. Fie. 5.

Shell small, quite cylindrical, slightly tapering at both ends,
truncate above, rounded below. Surface with fine impressed
transverse lines which are coarser and more distinet near the
upper and lower ends, especially near the upper. Aperture
linear, dilated below into an ovate shape. Apex sunken into a
small shallow pit. Columella lip somewhat callous.

Two specimens. One measures 9 millim. in height and 2,8
millim. in diameter; while the other measures 7 millim. by 2,5
millim. ' _ ' '

Fossil occurrence: —Naganuma Zone (Naganuma).

5. Cylichna sibaensis, YaMARAWA.
Pr. 1. Fie. 6.

Cylichna szbaénszs YAMAKAWA. Descrip. Fossil Opisthobr. Ja,pan Journ. Geol. Soc. Tohyo,
vol. XVI]I No. 212, May, 1911, p. 48, pl. XTI, figs. 25-29. '
This species is readily distinguishable from the foregoing
forms by its conically ovoid shape and thin shell. The surface is
ornamented with fine transverse striee which Yamaxawa mentions
as occurring only in the anterior and posterior parts of the shell;
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but in our specimens from Mukdobatake, (Kami-Miyata), they are
also found in a region between, although so faint as to require a
powerful lens and a good illumination to see them. Yamarkawa
mentions Retusa phiala A. Apawms, Relusa coelata Bush, Retusa.
ovate JeFrR. and Cylichna pyramidate A. Avams among the recent
species as more or less allied to the present one. The specimens.

- are rather rare.

_ Fossil occurrence: —Miyata Zone (Mukobatake in Kami-
Miyata, and Nagai); Naganuma Aone (Nagfmuma) Upper Musa-
shino of '\f[usaqh]

Y

6. Cylichna Yamakawai, YoroyaMA.
Pr. I. Fie. 7.

Bullinella striata. - Y amarawa, Descript. Fossil Oplsthobr Japan, Journ. Geol. Soc. Tokyo,
vol. XVIII, May, 1911, p 51, pl. XT, figs. 37-38.

YaMarawas glvea the dlagnosm of h1s Bullinelle striata as
follows: o .

“_She]l small, thin, cylindrical, short, convolute, slightly
compressed in the ‘middle; anterior and posterior ends rounded;
surface with obtuse lines of growth and transverse- striations, the
latter being very fine, rather distant and somewhat more indistinct
in the anterior than in the posterior part of the 'shel]‘; vertex
neither depressed nor perforated; aperturc entire, narrowed in the
posterior portion, widened in the anterior, the widening beginning
at two-fifths the length from the bottom; lip thin, straight behind,

curved in front. Height 2,8 millim. Diameter 1,5 millim.”’

Of the. two specimens obtained at Yokosuka, one measu'res
nearly 3 millim. in length. '

Fossil oceurrence: —Yokosuka Zone (Yokosuka. between
Shioiri and Sakamoto); Upper Musashino of Shimo-Suyeyoshi and
of Dokwanyama, both near Tokyo. ' ,

The specific name striate was changed into Y amakawai, -as 1
do not recognize the distinction of Bullinella from Cylichna, in
which case sériafe is a name already pleoccupled by JEI‘I‘RLYS
(Ann. Mag. Nat. Hist. (4) \\ p 492).
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7. Cylichna orientalis, Yorovama.
' Pr. 1. Fia. 9.

A small subeylindrical shell, 8 millim. in height and 3
millim. in diameter, slightly tapering both above and below. The
linear aperture is dilated at the basal portion where it is consider-
ably produced downward, ending in a blunt point. The columella

‘15 reflected outward and broad, with the outer lip thin. The
surface is water-worn, but very finely transversely striated.

The living species which may be brought into comparison
with the present one are Oylichna concinna A. Apams (Tryon,
Man. Conch. XV, p. 309, pl. 59, fig. 10) from the Japanese waters
and Cylichna ordinaria Smith (Tryox, p. 319, pl. 27; fig. 90) from
Australia.  But both have the basal portion of the aperture not so
much produced, and besides, the former has a deep umbilicus.
Rare. , N

Fossil occurrence: —Koshiba Zone (Koshiba). .

Family Ringiculidee.
Genus Ringicula, DESHAYES.
8. Ringicula musashinoensis, YorovamA.
Pr. 1. Figs. 3, 8.

Ringicula arctata. Brauns, Geol. Env. Tokio, p. 30, Toxu~aca, Fozs. Env. Tokyo, p. 32,

pl. 1L, fig. 11, :
Shell small, ovately globose, with apex acute. Whorls four,
convex, very rapidly growing and spirally ornamented with fine
impressed lines .which number about seven on the penultimate

and about ten on the ultimate whorl. These lines are. often faint

or invisible on rubbed specimens. Base rounded. Aperture
elongated, longer than half the height of the shell, and anteriorly
somewhat widened and notched. Posterior canal present.
Columellar folds two, strong and prominent. Callus of the inner
lip broad, half as long as the aperture and projecting into the
latter as a broad triangular tooth. Outer lip thickened and
swollen, running downward so that it is more or less parallel to
the axis of the shell. Height 4 millim. Diameter 3 millim. = -
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This is the shell described by Brauss and Toruwaca as -
Ringicula arctata GouLp from which it differs in having a more
JOunded base. The closest ally of this species is probably
ngwula doliaris GouLp which lives in Central Japan. But this -
latter species is said to have the outer lip thin.” Ringicula caron
Hinds (Trvox, Man. Conch., vol. XV, pl. 47, fig. 68) is also
related to- the plesent,,spemes, but the outer lip is corrugated in
the former. . : .

- Fossil oceurrence: —Miyata Zone (Shimo-Miyata and Nagai);b
Yokosuka Zone (Yokosuka); Naganuma Zone (Naganuma), fré-
quent; Upper Musashino of Musashi, Shimosa and Kazusa.

Living: —Central Japan (Sagaml Bay)

Order Prosobranchiata.
Family Terebride.
‘Genus -Terebra, ADANSON.

9. Terebra lischkeana, DUNKER.

Pr. I. Fic. 10.°
Tere'ra lischkeana. *Duxgsr, Index Moll. Maris Japon., p. 71, pl. V, figs. 13-16.

A single specimen. The shell is subulate, -consisting of maxify

flatly convex whorls ornamented with somewhat curved roof-
shaped longitudinal riblets which turn their concave side towards
the front and their upper end somewhat toward behind. The
number of these riblets-is about eighteen on the last whorl on the
base of which they are obsolete. The interspaces are br oadly V-
shaped and ornamented with fine impressed transverse lines. On
all the whorls there. is-a_transverse groove at about one-third the
height of the whorl from the upper suture. - Canal .short and‘
recurved. .
Our specimen lacLs the apex and shows only twelve WhOl]S,
while perfect ones are said to have seventeen to eighteen. The
diameter 1s 7 millim.;, the height, if perfect, - would be-about 30:
millim, :
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Fossil oceurrence: —Miyata Zone (Ixarm Mlyata) Upper
Musashino of Shimosa.
Living: —Central Japan (qagaml Bay).

10. Terebra recticostata, Yorovama.
Pr. I Fre. 11.

Shell subulate; whorls about twelve, of which the two upper-
most are embryonal and smooth; the others are only slightly
convex with a subsutural band of coarse tubercles mumbering
thirteen on the penultimate and fourteen on the ultimate whorl.
Below these tubercles there are rounded vertical ribs just as many
as the tubercles, separated from them by a wide though shallow
transverse (spiral) groove in the bottom of which there is an
impressed transverse (spiral) line more distinet in the upper than
in the lower whorls. The ribs which become weak at the lower
suture and almost obsolete on the base of the last whorl below the
rounded periphery are separated from each other by a concave
-interspace which is more than double the breadth of the ribs.
Growth-lines distinct. Aperture subrhombie. - Canal short, bent.
A short posterior canal is also present. Columella lip somewhat
flattened and depressed with a median longitidudinal groove.
Outer lip thin and sharp. A single specimen obtained measures
24 millim. in height and 6 millim. in diameter. '

This species somewhat resembles Terebra serotina Ap. and
Reeve (Voy. Samarang, p. 30, pl. X, fig. 12), but the ribs are
less in number and the groove below the tubercular band broader.

Fossil occurrence: —Naganuma Zone (Naganuma). Upper
Musashino of Shimosa.

11. Terebra naumanni, YOROYAMA.
Pr. 1. Fre. 12.

Shell subulate; whorls many, slightly concave, with two
somewhat elevated sutural bands carrying tubercles, the one close
to the upper suture and the other close to the lower. The two
bands are uncqual in breadth, the lower being nearly twice as
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broad as the upper. The tubercles are mostly somewhat elongated
longitudinally, equal in number in the two bands;, but larger in
the lower. Their number is about seventeen in the last ‘whorl.
Between the tubercular bands and connecting their tubercles,
there are rounded vertical riblets, somewhat curved and turning
their.concave sides towards the fr ont, quite fused with the upper
tubercles, but separated from the lower ones by a fine sharp
- groove. The interspaces between the riblets are flat and wider
than the latter. The riblets as well as the interspaces are coarsely,
but closely, transversely striated, the striee being subequal or
unequal and oomfnonly about six in number. The bands are also
very finely striated in transverse direction. On the body-whorl,
the periphery is formed by a row of tubercles somewhat smaller
than those of the infra-sutural band, but- equal in number to the
latter. ~ Below the periphery which may be called roundly
angular, the surface is spirally threaded and crossed by weak
longitudinal riblets which are the basal continuations of those
found on the flanks of the shell. :
’ Four specimens, none of which is perfect, being broken in
the apertural as well as in the apical pottion. The canal, however,
is preserved; it is short and recurved. The number of whorls
seems to ‘have been about fifteen. One specimen measures 6,5
niillim. in diameter; the height, if compiete, would be about 30
millim. ’

Fossil oceurrence.—Naganuma Zone (Naganuma).

12. Térebra, tokunagai, YorovAMA.
' Pr. I. Fie.-13.

Shell subulate; whorls many, somewhat concave, with two
sutural bands of tubercles, the one upper or infrasutural and the
other lower or suprasutural. The tubercles of the upper band are
elongated longitudinally and also somewhat obliquely with the
upper end directed forward, and are much larger than those of the
lower band which are more roundish in shape, except on the last
whorl in which they form the periphery; they are just as large as
the others, and also somewhat obliquely elongated, though in an
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opposite -sense, turning their upper ends towards behind. The
number of tubercles of the one band is nearly equal to that of the
other and is about twenty-three on the last whorl; the interspaces:
between the tubercles are nearly equal in breadth to the latter.
Between the upper and lower bands, the space is coarsely marked
with growth-lines with a fine thread of small tubercles, often very
faint, just below the upper band. Periphery bluntly angular.
- Base with coarse lines of growth and with a faint transverse groove
bounding the peripheral tubercles from below. Canal short, bent
sideward and then a little backward.

A single specimen with the upper end broken. - The whorls
preserved number ten, with length 23 millim. and diameter 5,5
millim. If the whorls were complete, the length would be about -
30 millim. . '

Fossil occurrence.;Naganuma Zone (Naganuma).

Family Conidee.
Genus Conwus, LINNE.

13. Conus sieboldi, REEVE.
Pr. I. Fie. 14.

Conus .sieboldi. Remve, Conch. Icon., vol. I, suppl., pl.' I, épec. 269. Sowerby, Thesaur.:
Conchyl., vol. I1T, p. 13, pl. 202, fig. 369. Dunker, Ind. Moll. Maris Japon., p. 93.

A single specimen, a little over 50 millim. in height and 23
millim. in diameter. Although the surface is much worn and the
apical past of the spire is broken, the slender and longly conical
shell ‘with carinated shouiders and sunken whorls are too
characteristic to be mistaken for any other species than that above
mentioned. The transverse grooves at the lower part of the body-
whorl number about six.

Fossil occurrence.—Koshiba Zone (Koshiba).

Living.—Central Japan; China.

14.. Conus tuberculatus, Yorovama.
Pr. I. Figs. 15, 16.

Shell small, elongate-conic; spire elevated, acute, slightly
concave when seen sideways; whorls seven to eight, shouldered;
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shoulders tuberculated, above which the surface is somewhat
concave with fine spiral striee and oblique lines of growth; on the
body-whorl the tubercles are less distinet with the surface below it
mostly ‘smooth, the fine spiral grooves only appearing near the
lower end. Aperture long and linear with the lower end some-
what truncate. ‘ ' :

The specimens are not rare, but all more or'less water-worn,
on which account the tubercles are often indistinct. Fig. 15
shows a worn specimen, 17 millim. in height and 8 millim. in
diameter. Fig. 16. is a better preserved specimen, measuring 14
millim. by 7 millim. ‘ :

The related species are Conus d’ Orbignys Aup. (Tryos, Conch.,
vol. X,.p. 75, pl. 23, fig. 96) from the Japanese and Chinese
waters and Conus antidiluvianus Broc. (Horwes, Moll. Wiener-
Beckens, p. 138, pl. V, fig. 2) from the European Neogene, from
which, however, our fossil is readily distinguishable by its shorter
spire. ' . :

TFossil occurrence.—Miyata Zone (Kami-Miyata); Koshiba
Zone (Koshiba).

Family Pleurotomidz.
Genus Pléurotoma, LLAMARCK.
15. Pleurotoma kamakurana, PILsBRY.

Pr. I. Fre. 17.
Pleurotoma.? kamalkurana. Pirsery, Cat. Mar. Moll. Japan, p. 16, pl. II, figs. 15, 16.

This shell is elongate-fusiform in shépe, with the canal nearly
as long as the spire; the whorls are very convex, almost angular,
concave above and appressed at the suture.. The sculpture consists
of numerous short vertical folds and numerous subequal crowded
spiral threads. The vertical folds on the body-whorl do not reach

‘the level of the upper angle of the shell-aperture, becoming
obsolete as they approach that level. The aperture is longly oval,
pﬁssing below into a long, open, straight canal. Sinus wide and
shallow; outer lip gently arched forward.

We possess two imperfect specimens, the larger of which is 12



36 Art. 6.—M. Yokoyama :

millim. in diameter. It lacks, however, both apex and lower end
of the canal, and also the outer lip.
Fossil occurrence.—Koshiba Zone (Koshiba); Kanazawa Zone
(Nojima, Kanazawa, Teramae).
- Living.—Central Japan.

16. Pleurotoma mediocarinata, Yoxovaua.
Pr. I. Fic. 18.

Shell short-fusiform; spire moderately high, but shorter than
body-whorl; whorls seven, the two uppermost ones being
embryonal, smeoth and convex, the others with an elevated
" rounded spiral keel in the middle representing the sinus-band; the
surface above this keel is concave, below it flatly convex and
vertical, both being ornamented with fine spiral threads. Lines
-of growth very coarse, especially on the keel, making it appear
finely toothed. The body-whorl below-the keel is broadly convex,
forming a rounded periphery, and ornamented with numerous
unequal spiral threads. Aperture longly rhombic, nearly half as
long as the shell, pointed behind, narrowed in front passing into a
short, somewhat curved canal. Inner lip smooth, with a thin
callus spread over it. OQuter lip thin, sharp, with a deep sinus at
some distance from the impressed suture; the lip below the sinns
is arched forward. Height 25 millim. Diameter 11 millim.
Length of aperture together with canal 12 millim.
A single specimen, but well preserved. The high elevated
rib-like sinus-band is very characteristic.
Fossil occurrence.—XKanazawa Zone (Nojima).

17. Pleurotoma. (Drillia) principalis (P1LSBRY).
Pr. I. Fia. 20. ‘
Pleurotoma (Drillia) principalis. Toruwaca, Foss. En¥. Tokyo, p. 14, pl. I, fig. 23.
Drillia principalis. Piusery, Cat. Mar. Moll. Japan, p. 17, pl. II, figs. 9, 10.
Prrsery in the above cited work describes this species in full.
Therefore I add here only that the oblique longitudinal folds in
the body-whorl decrease in size near the last part of it, often be-
coming obsolete.
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The specimens are rather numerous, especially at Naganuma.
From Koshiba we possess only young ones. '

Fossil occurrence.—XKoshiba Zone (Koshiba) and Naganuma
Zone (Naganuma); Upper Musashino of Musashi and Shlmosa

Living.—Northern, Central and Western Japan. '

18. >Ple‘urotoma (Drillia) pseudo-principalis, YorovaMA.
Pr. I Fic. 2L

Shell turrete, pointed; whorls about thirteen, markedly
concave above, somewhat convex below, the boundary between
being very sharp and distinct; the concave surface is spirally.
striated and bounded above by a prominent subsutural thread; the
convex surface which occupies the greater part of .the whorl is
ornamented with oblique longitudinal ribs (about twelve on the
penultimate whorl) which are generally narrow and sharp in the
lower whorls, and broad and rounded in the upper;- but in the
lower whorls also, there are ,occasmnft_lly such broad ones between.
These ribs begin abruptly below the concave surface and continue
to the lower suture either in the same strength or gradually
weakening. The interspaces between the narrower ribs are much o
broader than the latter, while those between the broader ones in
the upper whorls are either equal . to, or narrower than, the ribs;
they are everywhere spirally threaded, with threads equal and
-generally indistinct or obsolete on the ribs. On the body-whorl,
the ribs are somewhat flexuons, weaker and closer together toward
its last part and vanishing on the base. . Aperture elongated, with
a deep sinus below the infrasutural thread with the outer lip below
it broadly arched forward. Canal short, nearly straight. H‘elght
28 millim. Diameter 8 m1lhm . Length of: apeltme .obliquely
measured 9 millim. Rather rare.

This shell looks not unlike the plecedmg specws but the
body-whorl is comparatively longer, the shape more slender and
the sub-basal sinus is absent.

Fossil occurrence.—Yokosuka Zone (Otsu) Naganuma Zone
(\Taganuma)
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19. Pleurotoma (Drillia) quantoana, YoROYAMA..
Pr. I. Fia. 22.

Shell turrete; spire modérately high, consisting of many
whorls; whorls somewhat ‘angulated a little below the middle, the
angle being formed by a spiral riblet; the surface above the angle
is flat, sloping, ornamented -with five to six spiral threads, the
second one of which from above is stronger than the others and
almost equal to the riblet of the angle; the surface below the angle
is perpendicular with two riblets of about the same size as the one
above them, except on the body-whorl in which there are subequal
riblets which generally gradually decrease in size toward below.
Periphery rounded. Canal short, straight. Sinus moderately
deep, a little distant from suture, with the lip below arched
forward.

Unfortunately a single specimen obtained lacks both apex and
outer lip. “The preserved whorls are only five, but they seem to
have been about ten in number which would make the height
about 25 millim. Diameter 7 millim.

In general form this species reminds us of Pleurotoma
vertebrate Smith (Proc. Zool. Soc., 1879, p. 186, pl. XIX, fig. 6)
from Central Japan which is, however, tricarinate.

Fossil occurrence.—Naganuma Zone (Naganuma); Upper
Musashino of Musashi.

20. Pleurotoma (Drillia) cosibensis, Yorovama.
Pr. I. Fic. 26.

Shell small, fusiform; whorls eight, the two first smooth and -
rounded, the others shouldered, with the surface above shoulders
concave and below them convex; the concave surface has an
impressed spiral line in its bottom; the convex surface is
ornamented with many oblique, obtuse, longitudinal riblets,
nineteen in the penultimate whorl, gradually diminishing in size
toward the lower suture and separated by interspaces of ‘a less
breadth; the interspaces as well as the ribs are provided with fine
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subequal spiral threads. In the body-whorl the ribs disappear
helow the rounded periphery, with only spiral thréads on the base.
Aperture sub-thombic, angular behind, passing in front into a
short wide canal slightly bent backward. Columella smooth.
Quter lip thickened but sharp-margined. Sinus moderately deep,
soméwhat below suture, with the margm below it broadly arched
forward. Sub-basal notch wide and shallow. Height 17 millim.
Diameter. 5,5 millim. Length of aperture and canal together 6,5
millim. Raiher frequent.

This species is also allied to Pleurofoma principalis above
mentioned, but is smaller and the ribs much more numerous. -

Fossil occurrence.—Koshiba Zone (Koshiba).

21. Pleurotoma (Drillia) nivalioides, YOKOYAMA.
Pr. I. Fig. 27. A

‘Shell small, turrete, with body-whorl- nearly one-half the
shell-height; whorls eleven, shouldered with the exception of two
embryonal ones which are convex; shoulders furnished with
obliquely elongated tubercles separated by somewhat wider inter-
spaces; surface above shoulders flatly concave, transversely
striated, with a subsutural thread in the upper part; surface below
shoulders nearly perpendicular with two vertical threads proceding
from each tubercle and crossed by a few unequal transverse threads
with cross-points more or less tubercular.  On the body-whorl, the
infra-tubercular vertical threads are crossed by many unequal,
rather distant, transverse ones, so that the whole surface appears
cancellated, with cross-points more or less tubercular as in the
upper whorls. Inner lip smooth,- with a thin callus, somawhat
flexuous. Canal short, recurved. Sinus rather shallow.

There are two specimens, one from Koshiba and one from
Naganuma. Both lack the outer lip; but that it was broadly
arched forward below the sinus is quite certain. The Koshiba
specimen measures 16 millim. in-height, 4,5 millim. in- diameter;
and 6 millim. in length of aperture, and shows twenty tubercles
on the penultimate whorl, while that of Naganuma is 14 millim.
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in height, 4 millim. in diameter, 3,8 millim. in length of aperture
and has fifteen tubercles on the penultimate whorl. In general
the former seems to have been much water-worn.

This species has a great resemblance in shape to Bela nivalis
Lovex of the North Atlantic (Tryow, Man. Conch., VI, pl. 7, fig.
82) in which the. whorls are more convex, the canal longel and
the shoulders not tuberculated.

Fossil Occmrence.—Koshlba Zone (Koshiba); Naganuma
Zone (Naganuma); Upper Musashino of Oji.

- 22. Pleurotoma (Drillia) benten, YorovamA.
Pr. I. Fia. 23.

Shell small, polished, rather fusiform, the greatest diameter
being somewhat below the middle; whorls eight, of which the two
first are smooth and rounded, and the others with the upper one-
third smooth and flat or flatly concave, and the lower two-thirds
convex and obliquely plicated; plicee broad and blunt, with inter-
spaces of nearly equal breadth, about nine in the penultimate
- whorl, and almost obsolete in the last part of the body-whorl.
Spiral sculpture entirely absent.”  Periphery rounded. Aperture
somewhat widened above, passing below into a wide, short and
nearly straight canal which is truncate at base. Inner lip smooth.
Outer lip sharp, with a very deep and -interiorly somewhat
widened sinus at some distance from ‘the suture. - Lip-margin
below the sinus arched forward and with a' shallow sub-basal
notch. Height 12 millim. Diameter 3,5 millim. . Length of
aperture 4 millim. | ' )

A single, but perfect specimen.

Fossil occurrence —Naganuma Zone (Naganuma). -

23. Pleurotoma (Drillia) braunsi, Yoxovama.
Pr. I. Fic, 25. _
Shell: small, fusiform, body-whorl somewhat longer than half

the shell-height; whorls about eight, the upper two smooth and
rounded, the others longitudinally and somewhat obliquely ribbed;
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ribs about ten in the penultimate whorl, rounded, separated by
interspaces of about equal breadth, and present only in the lower
two-thirds of the whorls, the surface above being smocth and
somewhat concave. No spiral sculpture. Periphery formed by
the shoulders of ribs, below which the surface is convex, with
ribs gradually weakening and vanishing in the base. Aperture .
subrhombic, passing into an elongated and slightly recurved canal
in front. - Inner lip smooth; outer lip sharp, strengthened exter-
nally by a rib. Sinus distinct, but shallow and broad, and situated
somewhat below. the suture. Height 14 millim. Diameter 5
millim. Length of aperture together with canal 6 millim. Not
rare at Koshiba. : '

Fossil occurrence.—Koshiba Zone (Koshiba) and Naganuma
Zone (Naganuma). - ‘ '

24. Pleurotoma (Mangilia) ‘deshayesii, DUNKER.

 Pr. I. Fie. 24.

Mangilia deshayesii. Dunksg,. Moll. Jap., p. 3, pl. I, fig. 3.. Pirsery, Cat. Mar. M:)ll.»
Japan, p. 19. Tryon, Man. Conch., VI, p. 256, pl. 22, fig. 71. '

~ A single specimen. : '
~ The shell is small, rather thin, and fusiform. The whorls
number seven, the two first being embryonal and smooth; the
remaining ones have the upper third sloping and flat, and the
Jlower two-thirds perpendicular and flatly convex. The sculpture
consists of longitudinal riblets and spiral threads. The xiblets are
straight, obtuse, reaching from the upper suture to the lower,
-about twelve in number in the body-whorl and separated by inter-
spaces of a nearly equal breadth. The threads are four in number
-in whorls excepting the last one, unequal, the uppermost being
the smallest and the second the largest, the two lower ones being
-nearly equal in size. The threads in the body-whorl are unequal
and many, covering also the whole base where there are also
longitudinal riblets. Inner lip smooth. Canal elongated, nearly
straight. THe outer lip-is broken, but the sinus seems to have
been close to the suture and rather shallow. Height 9 millim.
Diameter 2,5 millim.  Length of aperture 4,5 millim.
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This shell is, I believe, what Dunker described under the
above name, though his description is brief and the figures are
rather indistinct. _ -

Fossil occurrence.—Koshiba Zone (Koshiba); Upper Musa-
shino of Shimosa. ‘

Living.—Western Japan.

a

25. Pleurotoma (Mangilia) miyatensis, Yorovama,
Pr. V. Fie. 2.

Shell small, rather thick, fusiform. Whorls about seven, the
first two being smooth and rounded, and the remaining ones with
the upper one-third sloping and slightly concave and the lower
two-thirds perpendicular and nearly flat. The sculpture consists
of longitudinal costellze and spiral threads whose crossing points
are more or less tuberculated. The costellee are numerous, close,
rounded or even flattened, about twenty-one in the penultimate -
whorl, separated by interspacés of a less breadth, somewhat bent
backward at the angles with the part above them strongly oblique,
below them only a little so. The threads are finer on the sloping
surface, coarser on the perpendicular, usually five in each, some-
times with one or two interstitial ones. On the body-whorl, the
costellee become obsolete towards the aperture and base which
latter is usually provided only with spiral threads. Aperture
elongated. Inner lip smooth. Outer lip rather thin, with a
broad shallow notch, a little below the suture, situated where the
surface makes an angle. '

v There are several examples, of which the largest shows the
following dimensions: |

Height 20 millim. Diameter 7 millim. Length of body-
whorl 12 millim. Length of aperture 9,5 millim.

Fossil occiurence.—Miyata Zone (Shimo-Miyata and Kami-
Miyata).

26. Pleurotoma (Surcula ?) nojimensis, Yorovama.
Pr. I. Fic. 19.
A single specimen lacking apex and outer lip.
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* The shell is fusiform and rather solid..  The whorls may have
been about nine in number, but those which are preserved sre
only five. They are sharply keeled, with the keel much nearer to
the lower suture than to the upper; the surface above the keel is
sloping and very slightly convex, below it somewhat receding and
nearly perpendiculaf. The sculpture consists of spiral impressed
lines which -make the interspaces look like threads which are
"generally subequal and flatly convex, especially above the keel.
The number of these threads varies, but commonly a little over
ten above the keel and three below it, except on the body-whorl
in which there dre many infra-carinal threads down to the very
end of the canal. Inner lip smooth. Sinus somewhat below
the suture and just above the keel, shallow and broad. Canal
moderate, recurved. Height about 17 (?) millim. Diameter 6,5
millim. ' '

This species shows a great resemblance to Surcule clara MART.
(Tryox, Man. Coneh., VI, pl. 6, fig. 77) of Patagonia in the form
of the whorls, but the canal in the latter is much longer and
straighter. _

TPossil occurrence.—Kanazawa Zone (Nojima).

27. Pleurotoma (Bela ?) glabra, Yoxovama.
‘ Pr. IT. Fre. 1.

A single specimen. It is small, thin-shelled, short-fusiform,
with about six convex, perfectly smooth whorls. The body-whorl
is longer than the spire. The {nner lip is smooth without any
callus. The outer lip is thin and broken. The canal is recurved
and broken at the anterior end, but it seems not to have been
long. The sinus as judged by growth-lines is near the suture,
shallow with the lip-margin below it broadly arched. The
diameter is 4 millim. The height, if perfect, would be about 10
millim.

Fossil occurrence:—Koshiba Zone (Koshiba).
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Family Cancellariidz.
© Genus Cancellaria, LIAMARCK.
. - 28. Cancellaria spengleri_ana, DESHAYES.
' Pr. II. Fies. 2, 8.

Camce%lao-ia spengleriana. SowerpY, Thes. Conch., vol. II, p. 439, pl. 93, fig. 29. DuUNKER,
Index Moll. Mar. Jap., p. 103. Torunaea, Foss. Env. Tokyo, p. 11, pl. T, fig. 15.

This is a shell which is very frequently met with living in
Central and Western Japan. The form is in general suboval with
a short but pointed spire. The whorls number about eight, .of
which the first two are embryonal and smooth; the others are
angulated, with the surface above the angle somewhat -sloping or
nearly horizontal, and with. the surface below the same nearly
perpendicular, so that the angle may be. obtuse or sometimes
nearly right—angled. The séulptm‘e consists of roundéd longi-
tudinal ribs and fine spiral grooves which latter make the surface
between them look like broad flattened transverse riblets. The
number of longitudinal ribs varies between ten and fifteen, so that
in some specimens they are closer than in others. They are more
or less tuberculated at the angle, the tubercles often being sharp
and somewhat spiny. Below the anglé and especially in the
body-whorl, their crossing points with the spiral riblets show a
tendency to elevate themselves into tubercles. The oblique folds
of the columella are normally three in number, but there is often
a fourth one developed between the upper two, though somewhat
smaller. The lip outside of the folds is more or less tubercular,
with rounded and elongated elevations, -SowersY’s description,
that the columella is granulated probably pointing to this character.
The outer lip is denticulate at margin with many distant spiral
threads within. Rather frequent.

Fossil occurrence.—Yokosuka Zone (Otsu); Naganuma Zone
(Naganuma); Upper Musashino of Musashi, Shimosa and Kazusa.

uLiVing.——Central and Western Japan; Philippines; Australia.



Fossils from the Miura Peninsula and its Immediate North. 45

Genus Admete, KROYER.
29. Admete viridula (FaBricrus).

Pr. II. F16. 5.

Admete viridula. Sars, Moll. Norv. Arct., p. 402. Middendorf, Moll. Ross., IT, pl. 10, figs.
3-4. Kosrrt, in Syst. Conch. Cab. von Martini und Chemnitz, vol. TV, part 4, Genus Cancel-
laria, p. 98, pl. 24, figs. 1-7. Dun~ker, Index Moll. Mar. Jap., p. 104. TRYON, Man. Conch., vol
VII, p. 84, pl. VI, figs. 23-28.

Admete crispa. MBLLER, Ind. Moll. Groenl., p. 15.

Tritonwins viridulum. Fasricios, Fauna Groenl., p. 402.

Cancellaria viridula. Sowersy, Thes. Concl. IT, p. 449, pl. 96, fig. 102.

The shell is thin, ovately conical and subturrete; the whorls
are about six in number of which the upper two are smooth
and rounded; the other whorls are convex, obtusely and faintly
angulated somewhat above the middle, with the surface above it
sloping, and below it a little convex. Spirally striated;. strice -
distinct, -but inequidistant, unequal, the largest one being just at
the place of angulation above which in the penultimate whorl
there is a single fine stria, while there are four subequal ones
below. In'the body-whorl which is quite swollen, - the angle is
rather indistinet, with thirteen strize below it, which are at first
rather distant, but get closer and finer toward the base. Lines of
growth unequal ‘and coarse, so coarse in some places as to look
like longitudinal riblets; and indeed in the upper whorls they are
really changed into such. Awperture ovate; outer lip sharp with
. margin smooth; columella arcuate with a thin callus spread over
it and with three indistant oblique folds, the middle one of which
is the weakest. Canal indistinct. Only a single specimen.
Height 8,5 millim. Diametér 5 millim. TLength of aperture 4
millim. : -

This spec1es is said to be very vanab]e in shape. Tryox in

his. Manual of Conchology.considers Oancellama subangulosa Wood

of the Crag, Admete buccinoides Couta. of the east coast of America

and Admete costellifera Sow. (habitat?) as identical with the present

species. Anyhow the variability is certain, and our OnlyAspeci—

men looks most like the one shown in fig. 4, pl. 24 of KoBErr.
Fossil occurrence in Japan.—Koshiba Zone (Koshiba).
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Fossil occurrence in foreign countries.—Pliocene of Belgium;
Pliocene of England (TrYON).
Living.—Circumboreal; in Japan, in Aniwa Bay, S‘Ll\hdhn

Family Volutida.
Genus Veoluta, LiNNE.
30. Voluta megaspira SOWERBY.

Pr. II. Fic. 18.

Voluta megaspira. SowerBY, Thesaur. Conch., vol. I, Voluta, p. 208, pl. 48, figs. 31, 32.
DUNKER, Igdex Moll., p. 49. LiscuHkE, Jap. Me_eres Conch., II, p. 167, IOI, p. 43. PriLsery,
Cat. Mar. Moll. Jap., p. 24.

Voluta lyriformis. Kgster in Conch. Cab. Martini u. Chemn., vol. V, pl. 2, Volutacea, p.
177, pl. 28, fig. 1. )

Numerous specimens, especially from Koshiba, agree very
well with our living forms and also with the one figured by
Kisrer from an unknown locality. The longitudinal ribs or
plications generally become obsolete in the body-whorl, at least in
its last part. Traces of transverse striations are visible in some
specimens, especially in the upper half of the whorls.” The
columella folds vary in number, but at least two with the lower
stronger, but often an intermediate fold and also a weaker one
above the upper fold are developed. ‘

The largest specimen from Koshiba which lacks the lowor
portion is 40 millim. in diameter, so that the height, if perfect,
would be about 120 millim. The number of whorls is seven and
a half. ' ‘

Fossil oceurrence.—Miyata Zone (Iwaiguchi and Jinya-ato in
Kami-Miyata); Kamakura Zone (Kewaizaka in Kamakura); Kana-
zawa Zone (Nojima and Kanazawa); Koshiba Zone (Koshiba);
Naganuma Zone (Naganuma and Iijima). Upper Musashino of
-Kazusa.

Living.—Northern, Central and Western Japan.

’
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Family Mitrida.
Genus Mitra, LLAMARCK.
31. Mitra ebenus, LiAMARCE.

Pr. I1. Fie. 4.

Mitm ebenus. LamArck, Annal. du Mus., vol. XVII, No. 58. Hist, Nat. VII, p. 319, No.
58. Sowerny, Thesaur. Conch., IV, Mitra p. 32, No. 428, pl. 368, figs. 329, 334-336. TryoN,
Man. Conch., IV, p. 124, pl. 36, figs. 84-88, pl. 37, figs.,89, 90. Prrrrrri, Enum. Moll. Sicil.,
vol. I, p. 229, pl. XII, figs. 9,10. 'Woop, Crag Moll., supplem., p. 7, pl. III, fig. 6. HorNEs,
Foss. Moll. Wiener Beckens, I, p. 109, pl. X, ﬁo's 11-13.

‘Mitra pyramidelia. CeruLLI-IRELLI, Fa,una. Mal. Mar., pt.- 'V, p. 237, pl. XXI, ﬁ(r 23.

This polymorphons shell is represented by a single specimen
7 millim. in height and 3 millim. in diameter. It is fusiform in
shape, with about six whorls which are a little convex, and in
general smooth, though faint indications of longitudinal folds are
visible in some places. - The sutures are deep, making the whorls
look somewhat telescopic. Columella folds four, with the upper-
most the strongest; the others are somewhat distant from the
uppérmost with the lowest very weak and hardly visible. Aper-
ture subrhombic, elongated. Canal short and recurved. The
general feature of the shell is like the Crag form, though not so '
slender, in which respect sur specimen looks more like fig. 336 of
SowersY. The Crag species is said to have -only a single
columella fold and is-accordingly treated as var. wmiplicata by
Wood.

Fossil occurrence in Japan.—Koshiba Zone (Koshiba).

Fossil occurrence in foreign countries.—Coralline Crag of
Englcmd Pliocene of Italy, Miocene of I'rance, Germany, Austria
ete.

Living. —\![edltelranean Sea and Atlantic coast of Northern
Africa.

32. Mitra fusiformis, (BrRoccHI).

Pr. II. Fig. 6.

Mitra fusiformis. Woob, Crag Moll., supplem., p. 8, pl. V, fig. 3 ah. Homms, Foss. Moll
‘Wiener Beckens, vol. I, p. 98, pl. )\ figs. 4-7. Cerurci-Trert, Fauna Malac. Mariana, pt. V,
p- 235, pl. XXI, fig. 19.

Voluta fusiformis. Broccrr, Conch. Foss. Subap., vol. IT, p. 315, No. 16.

A single specimen lacking the apex. In a perfect state, it
would have measured about 24 mllhm in height. The whorls.are
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smooth, plano-convex, separated by deep, impressed sutures.
The columella folds number four, the lowest being .the smallest
and somewhat indistinct.- In the lower part-of the body-whorl,
transverse striations are faintly visible which seem to have been
mostly obliterated by friction. Our specimen shows the greatest
resemblance to the figures given by Hoéryes, with a slight
difference in the outer lip which curves more rapidly inward below
than in the Vienna form, thus making the breadth of the lower
end of the canal somewhat narrower. '

Tossil occurrence in Japan.—Koshiba Zone (Koshiba).

Fossil occurrence in foreign countries.—Red Crag of England,
Subappenine formation of Italy, Miocene of Vienna, Bordeaux,
Dax. etc. '

35. 'Mitra plicifera; Yorovama.
Pr. II. Fic. 16.

Shell elongate-fusiform, rather thin, with spire pointed;
whorls about ten, moderately convex, longitudinally ribbed and
also spirally finely grooved; ribs many, fourteen to sixteen in
number, elevated, flatly roof-like with broadly V-shaped inter-
spaces in theeupper whorls, less elevated and rounded in the -
lower, becoming almost obsolete in the body-whorl; spiral grooves
small, more than ten in number, except in the body-whorl where
they increase to more than thirty, subequal or unequal, and
generally with flat-bottoms.  Aperture elongated, Columella folds
" three, oblique with the middle one weaker than the other two.

There are several specimens which, however, have the outer
lip and canal broken. But -the canal seems to have been
moderately long. The shell is tolerably large, the largest specimen
measuring about 20 millim. in diameter. The entire height may
have been about four times as much. ’
. This species is in shape not unlike Mitra scrobiculata Broc.

(Conch. Foss. Subap., II, p. 317. No. 17) from the Pliocene of
Ttaly and also from the Vienna Basin. - But it is easily distinguish-
ed from the latter by the presence of longitudinal ribs in the upper
whorls. ' '
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1. Fossil occurrence.—Koshiba Zone (Koshiba)..

34. Mitra (Costelléria) ‘emme, YQKOS%;QI;\. |
Pr. VI. Fie. 4.

. -~ Asingle example, 12 m]]hm in height and 4,5 millim. 1n‘
“diameter. oo

The shell is 'small, rather solid and fusiform in shape;wi‘th
the body-whorl nearly twice as long as the spire. The whorls are
eight in number and, with the exception of the first two smooth
rounded ones, flattened in the 'upper half and convex in the
lower. They are longxtudlnally plicate; the plicse which number
_about twenty-two on the penultimate whorl, are low, roof-like and
somewhat oblique, being separated by broad v-shaped valleys
* which show fine, indistinet, spiral lines. The base is to a greater
“part smooth, the only ornaments being the weak continuations of
the -longitudinal plicee and a few spiral ribs found at its extreme
" end which are runners of the oblique folds of the inner lip. The
latter number four in'all, decreasing in size from above downivard.
Outer lip broken. : S
. This species is much like a shell figured by Smith as a variety
“of Mitra inermis REEVE in the Proc. Zool. Soc. London, 1879 (pl.
XX, figs. 53, 53a). But in the latter the lower half of the whorls
is not convex as in ours.

Fossil occurrence.—Miyata Zone (Shimo-Miyata).

Family Fasciolariide.
Genus Fusus, LAMARCK.
*35. Fusus niponicus, SMiTH.
" Pr. II. Fia. 7.
Fusus niponicus. Sowersy, Thes. Conch,, vol. IV, p. 79, pl. 411, ﬁg 70. SM[TH, Proc Zool.
Soc. London, 1879, p. 203, pl. XX, fig. 12,

.Two young specunens one of Wthh is imperfect but larger,
measuring 28 millim. in height, while the other more ‘perfect one
measures 23 millin. in-height. .- The whorls are about eight in’
‘number, of which the uppermosttwo are embryonal,.smooth.and
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shining; the -others are’ moderately convex and longitudinally
plicated, with plicee about fifteen in number on the penultimate
and obsolete on the body-whorl. There are also distant. spiral
threads, about six on the penultimate and many on the ultimate
whorl, which on crossing the plice elevate into compressed trans-
versely elongated tubercles. The interspaces between threads are
filled up by finer spiral threads or strie. Aperture rhombic,
passing below. into a long canal somewhat curved backward.
Outer lip is thin and broken in our specimen, but it is said to be
crenate within according to SowrRrbY. )
Fossil - occurrence.—Miyata Zone (Maruyama-no-Saka: in
Shimo-Miyata); Koshiba Zone (Koshiba). Upper Musashino of
Kazusa.
" Living.—Central Japan.

36. Fusus perplexus, A. Apawus.

Pr. II. Fic. 17.

Fusus perplesus. A. ADAMS, Jom' Linn. Soc., 1864, VII, p. 106. PILSBRY, Cat. Ma.r Mol]
Japan, p. 26. Tokunaea, Fos®. Env. Tokyo, p. 6, pl. I, fig. 6

Fusus inconstans. Liscakw, Jap. Meeres Conch., I, p. 34, pl. II, figs. 1-6, 1I p- 26, pL. III
figs. 1-5. Brauxs, Geol. Env. Tokio, p. 55.

Three imperfect specimens which, however, can- easily be
recognized by the longitudinal plicze and unequal spiral threads
The living representative of this species is Very common on the
coast of Central Japan.

Fossil occurrence.—Naganuma Zone (\hgfmuma) Upper
‘ Musashino of Musashi, Kazusa and Shimosa.
| Living.—Northern, Central and Western J apan.

Family Buccinide. ‘

Genus Chrysodomus, SWAINSON.
©.37. Chrysodomus pheeniceus, Darr:

Pr. II. Fias. 8, 9, 10.

ChlJaO(lOml;S])].l, nic.us. DALL, Proc. U. S. Nat. Mus., vol. XTIV, 1891, p. 187, vol. XVIIL,
. 1895, p. 708, pl. XXIX, fig. 1.

"The shell is ovately fusiform and ‘rathér solid; the whorls
number about six with the uppermost two embryonal and smooth;
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‘the other four-are convex and spirally threaded, with threads -
unequal, several 'smaller (unequal) threads being found- l:etween :
the larger and more distant ones. . - IR . 2 .

Growth-lines coarse. Aperture sub1h0mb1c, \v1th a short,
recurved canal. , _

The whorls show some variation in form. Whe‘n the larger
spiral threads are. very coarse, the whorls, especially the body-
whorl, are sub-angulated at the periphery (fig. 10.); when they are
not specially coarse, then the whorls are more rounded (fig. 9).
Irig. 8 shows a form intermediate betw een the two,

- Rather frequent

Fossil occurrence.—Kanazawa Zone (Nopma) Koshlba Zone
(Koshiba); Naganuma Zone (lijima and Kikkosan).

Living. —British Columbia (50° 49" N, Lat) at~238 fathoms
. with water-temperature 7°C.- A specimen is in my possession from
an unknown lomhty in J apan, measunng 53 millim. in height.

3

38. Chrysodomus schrenckl Yoxomm
Pu. IIL. FIG 1. , o

The specimens -are - frequent, but invariably moré¢ or less
fractured, so that a full description of the shell must be postponed
to the future. :

‘In general, howev el, the shell is modelate sued rather thin
and turrete-fusiform’ in shape. The whorls which - may number
about ten are convex and separated from each other by a. narrow,
but distinct, shallow, horizontal canal, bordered extenorly by a
low ridge. Body-whorl long, about as long as, the [spire. The
sculpture consists of regular, subequidistant, spiral, impressed
lines which number about twelve on the penultimate whorl.
Aperture oval, passing below into a short, rather bent canal.
. Growth-lines coarse. The figured specimen measures abqut 35
millim. in diameter. Its height, if perfect, would-be about' 100
millim.

This species is closely akin to. Clw /sodonzus pencoc/zlzon :
SCHRENCK “(Moll. 1101d japan. Meeres, p. 433, pl. XVII, figs.: 11,
12) of Northern Japan. But the latter has flatter whorls, narrower
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:Swaral canals,:and dense, Tather 1ns1gmﬁcant splral striee 1nstef1d

«of regular, dlstant impressed: lines; . : o »
‘Fossil occurrence.—Kanazawa éone (N ojima); Koshllm Aono~

(Koshiba); waa.numa Zone (Naganuma).

SR - -Genus Siphe, KLEIN.
yhot el o 39 Sipho obes1formls, YOKOYA\M :

SRR ELTE PL II. Fic. 13.
{l A9

Shell small rathel thin, ovately fu31form whorls seven, thc
uppermost smooth and mammillary, the others somewhat convex,
spirally striated. and longitudinally plicated; striee subequal; flat-
topped, with or \Vlthout a_finer -interstitial line, ‘about ten in
number .on the penultlmate more than thlrty on the last wh01l
10ng1tud1nal phcae most dlstlnct on: the upper- whor]s, thirteen on
the fourth WhOll almost. 01 Wholly obsolete on the last two.
»Aperture ovate with a postenol corner acute. Canal shor t, much
recurved. - Inper lip smooth.. Outer lip thin, sharp, smooth
within and describing a broad are. .

- Two specimens. One is 16 millim. in height and 7 millim.
‘]u dnmeter the other 12 mllhm “in _height and 6 m1]hm in
diaméter.

3 In shape, this shell is like Sipho obesus Sow. (I‘RYON Man
_Conch II1, p. 132, pl. 87, ﬁg 624, Sowersy Thes. Conch., 1V,
]*usus,_ﬂg 9‘)) Whlch is, howevel much.larger and \de,vdid' of
. ]ongltudmal phcae o :

‘_ ‘ FOSD]I occurrence —\Taganuma Zone (N aganuma).

' Genus Siphonalia, SWAINSON.

" 40. Siphonalia dilatata, (Quoy).
.Sloo. ...t .. PL. II. Fie. 12. -
U Siphonalia dilatata. Tryox, Man. Conch., III, p- 15‘5 pl: 54, figs: 356-359.

Tusus dilatatus. Quovy, Voy. de I'Astrolabe, pl. I, pl. 34, figs. 15-16.

‘.t A fine specimen,. 45 millim: in height. Tt has on]y about
five 'whorls and.a half of which the first one and-the néxt half are
mammillary. and smooth.-The shoulders are sharp and distinet as in
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the figures given by Tryox. ~ . The number 6f péripheral tubelcles
is eleven on the body-whorl- The shell is thick and sohd
- Fossil occurrence.—Miyata Zone- (bh]mo W]yata)
meg —J fapan (A ADAMS) N ew Zea]and

41. . Sip_hqriglia spadicea, (REEVE).

o ) Pr. III. Fies.. 8, 9, 10, 11. . T
= Siphondlia spadiwa A. Apays, Ann, Mag. Nat, Hist., 1863, vol. AI p- 208, Sm'rn, Pl‘oc.'
/001 Soe 1879, p. 205, pl.-20, fig.- 38. Doxkeg, | Index Moll. Maris Jap., p. 16‘ .
" Budeinum’ spadueum REFVE, Conch Icon., Buccmum Index.
‘Butcinum fusozdes RExvE, Con’ch. Icon., sp- 64, (not Sp. 9)

She]l fu31for1n genelady rathel thm spn‘e acute Whorls
seven’ to nme obtuse]y nngulated or rounded longltudlnally‘
plicate; plicas- stlong and present on “all the whmls or W "k and
. wholly or neaily obsolete on the lower whmls, strongest at the,
‘angle and about twelve on the body- whorl spnally strlated strlze
many, equal or unequal, .close or distant with' one or two inter-
stitial lines in the latter case. The base is devoid of longitudinal
plice even in the strongly phcated fonns Aperture ovate,
posteriorly anfrulated passing in. flOIlt into a.short strengly
recurved canal. . Inner lip- smooth gene1ally with: only-a ‘thint
callus. - Quter lip, -thin, sharp; smooth or only with- fahit'lines
mth]n, 001re~=pond1ng to . the outer splml strie.. ‘The -largest:
specimen which has only the- spire pleser\fed seems to havé been'
more than 60-milliny. in height. | o

This isa very varable spemeb " REBvVE "fomidéd"hi‘s" sp cies’
on & Stlong]y phcate specimen. But as may be cleally seen ’hom'

plicze_on the lower whorls.” 'The outer hp 1S thln in - all our
speciméns, except one, in which it is somewhat thlckened thouoh
‘sharp-edged; its interior, however, is invariably smooth. Vely
frequent at Shimo-Miyata. o

Fossil occurrence.—Miyata Zone (Sh]mo M1yata and Moto-
wada); Yokosuka Zone (Otsu);. Nagﬁnuma Zone:. (Naganuma)
Upper Musashino- of Kazusa. . e T e T Tt

Ll\«mg —Centml Jap‘m e I TR SRS PRI £




54 ' ’ Art. 6.—M. Yokoyama:

42. . Siphonalia trochulus, (REEVE).

Pr. II. Fre. 14.

Siphonalia trochulus. Donkkr, Index Moll. Mar. Jap., p. 16. Tryon, Mau. Conch., IIT, p.
136, pl. 65, fig. 373. PiLssRY, Cat. Mar. Moll. Jap., p. 30..

Buccinum trochulus. REeEvE, Conch. Icon.; sp. 7. ’
Neptunea (Siphonalia) trochulus. Mart. u. Chem., Syst. Conch Caby, IIT, pl. 8, P 128, pl. 42,

figs. 2, 8.

Our single specimen which is 38 millim. in height and 22 .
millim. in diameter is characterized by a short spire, a large and
ventricose body-whorl and spiral threads without any longitudinal
sculpture. The outer lip is thin-and smooth within. But among
the specimens of the living shell, there are those with transverse
ribs within, in which case the lip is invariably more or less thick,
and the upper whorls more or less longitudinally plicate, so that
in these respects, the shell seems to be tolerably variable.

Fossil occurrence.—Naganuma Zone (Naganuma). Upper
Musashmo of Shimosa and Kazusa.

Living.—Central Japan.

43. Siphonalia fuscolineata, Pras.

Po. IT. Fia. 15. :
Siphonalia fuscolineata. Pxasg, Proc. 7001 Soc. London, 1880, p. 189, pl. 51, fig. 8. PiLsseey,
Proc. Acad. Nat. Sci. Philadelphia, 1891, p. 473, pl. XIX fig. 4.

Thisisa specles very closely allied to some forms of Siphonalia
spadicea from which it could not be distinguished, if it were not
for the inner side of the thickened outer lip, which is transversely
and closely ribbed.  Should this character not be enough for
specific distinction, then the two species must be united into one.

A single spec1men with eight whorls, 33 millim. in height
and 20 millim. in diameter.

Fossil occurrence.—Naganuma Zone (Naganuma).

Living.—Inland Sea (Western Japan) and Minoshima. (in
Nagato) accordmg to ADAm

44, S1phonaha. stea,rnsn, P11.sBRY. .
Pr. III. Fics. 3,_4.
. Siphonalia Stearmsii. PiLssry, Cat. Mar. Moll. Japan, p. 29, pl. I, figs. 1, 2.
Several specimens which agree pretty well with the figures
and descriptions given by Pitssry. - Compared with Siphonalia
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fuscolineata, the shell is more ventricose and the spire shorter.”
Compared with Siphonalia spadicea, to. some forms of which it
shows a great 1esemblance, it ‘differs by having the -outer lip
thickened and transversely ribbed within. - Siphonalia trochulus
“is more ventricose with-all the whorls generally longltudmally
pllmte : ' SRR S - S '

One of the specimens at hand is somewhat more swo]]en than
others, and the phcfr: are very obscure also on the upper whorls
(fig. 4).

 Fossil occurrence.—Naganuma Zone (N adanuma)

Living.—Japan (PrusBry).

"Genus Biuecinum, LINNE.
45. Buc"cinu‘m leucostoma, LISCHKE.
Pr. 1I. Fie. 11.

B.uccmum lewoétoma Lxscmm, Jap. Meeresconch., vol III, p. 38, p] I ﬁgs 7,8. PILsBrY,
Ca,t Mar. Moll. Japan, p. 32. . -

Two-badly pleselved ]mpelfect spe(umens wh1ch hOWGVGl
are readily recognizable as Liscuxe’s species by their “ovately
conical shape with very convex rounded whorls ornamented by
numerous, unequal spiral threads. The ]arger specimen measures
18 millim. in diameéter, with both apex and canal bloken._ It
may have been about 38 millim. in height.

Fossil occurrence.—Kanazawa Zone (\Topma)
Living. —C(,ntl al Japan.

Genus Volutharpa, FISCHLR
46, Volutharpa perryi, Jay.

Pi. III. Fic. 12.

Volutharpa perryi. Duxker, Index Moll. Mar. Japon., p. 33. Piussry, Cat. Mar. Moll.
Japan, p. 32. Tryow, Man. Conch., IIT, p. 200, pl. 79, fig. 38). TOKUNAGA, Foss. Env. Tokyo,
p- 8, pl. L, fig. 11.

Bullia perr,i. Jav, Report on Shells coll. by Japan, Exped under Comma,nd of Comm.
Perry. 1856, p. 295, pl. V, figs. 13-165.

2 Tritonium (Volutharpa) ampullaceum. SCHRE\‘CB Moll: Amurl. u.' d. nordjap. Meeres, p-347.

Two small specimens, one of which is a mere fragment. - This
is a very characteristic species with a thin’ shell, a short spire, a

\
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strongly swollen body-whorl and a, large wide aperture. The:
surface which. is apparently, smooth, when examined:with a lens,
reveals very fine spiral striee decussated by lines of growth. -

. - ScerENCK . considers Volutharpa ampullacea (Mrp.) as identical
with this 'species. But Middendorff's species is said to be. deep
purple in colour, while JAY’s is hght -coloured (ye]]ow1sh ash)..
leave the question open. :

Fossil oceurrence,—Miyata / one: (bhlmo-Mlya,ta) Upper

Musashino of Musashi, Kazusa and Shimosa. e

Living.—Central.Japan (Tol\yo Bay) Northern Japan (Hako—
ate) ’

- Family. Nassida.
Genus . Nassa, MARTINI.
47. Nassa (Hima) japonica, A. Apaws.

P1. ITII. Fic. 5.

Nassa japonica. A. Apaws, Proc. Zool. Soc. London, 1851, p. 110. LiscHEE, Jap. Meeres-
conch., IIL, p. 87, pl. IT, figs. 20-23. Brauns, Geol. Env. Tokio, p. 29.. ToruNaGa, Foss. Env.
Tokyo, p. 9. Non.Nassa japonica Lisceke in Jap. -Meeresconch., I, p. 61 (=Nassa balteata
Liscrke). Non Nassa japonica REEVE Conch. Icon., Ba.ssa., pl. 29, fig. 192 (= Desmoulea ]a.pomca
A..Abams).

.Caesia japonica. H and A. Apams, Ann. Mag. Na,t Hist., 1870, vol. 5, p. 426.

_Nassa tenuis. SyrTH, Ann. Ma,cr Nat. Hist., 1875, p. 423 ; Proc. Zool. Soc. London 1879
p. 211.

LascHKE says.of this species:

“‘Turrete, thin-shelled, with nine whorls, of which about two
belong to the embryo; the others are strongly rounded and
separated from one another by deep sutures. The largest of our
specimens is 15 millim. long (of which 5 millim. fall on the
aperture)- and 7,5 millim. broad. - The sculpture consists of longi- -
tudinal ribs and spiral threads; the-former become generally indis-
tinct on the last whorl, but distinet again near the aperture, while
the latter are more sharply bounded, their number being.four on’
the first whorls, five on the penu]tmmte and ten to eleven on the
ultimate. “These threads. Tun. over the longltudlna]~-ubs forming
-more:or less distinet tubercles.at their points of intersection.. - The

- inferspaces. are nearly as long and broad .as the threads.and
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longitudinally “striated. The.aperture is.ovate; . the columella is
covered with.a thin;. narrow and shining inner lip which has
above a fold-like tubercle, below, where the outer margin of the.
lip. is. free, some weak wrinkles. - This inner lip. is somewhat
curved inward, . whlle at its base it becomes- sudden]y straight and
is then obliquely truncate. -The .outer lip is thin, and sharp,
crenate on account of the external spiral threads and especially in
the anterior portion; somewhat distant from the outer margin, the
inner surface of the outer lip is toothed, the teeth arising from the
short foldings of the inner wall.”” : :
A few spe(nmeng, not quite full grown, agreeing exactly wﬂslt
the above description, have.been collected only at one. locahty‘
The Jargest of them- measures: only 10,5 millim. in he]ght and 5
millim. in dmmeter The whoﬂs number eight. . -
Fossil occurrence —Yokosuka . Zone (Yokosuka); _'Upp_er
Musashino of NILIS‘LSh] Ka/usa and Shlmosa ‘
Living.—Central and W estern Japan
48. - Na.ssa (Hima) festiva, Powrs,,
- Pr. IIL. Fia. 6. A
Nassa festiva. Powis, Proc. Zool. Soc. London, 1835, p. 95: Tiscuke, Jap. Meeresconch.,
vol. IL, p. 53. DuwnkEr, Index Moll,, p. 37. Tryon, Man. Conch., 1V, p.46,pl. 14, figs. 239-242.
" Nassa lirate. Donker, Moll. Jap., p. 7, pl. I, fig. 22. _ )
A few yound specimens. The shell is .ovately conical; the
whorls number seven, of which, two be]ong to the embryo; the
others are convex, longltudmally plicated and spirally striated; “the’
phcén are coarse, rounded, broad, separated by interspaces of less
breadth, ten on the penultlmate whorl; the spnal strice are equa]
flat-topped, distant, narrower than the mtelapaces four on.the upper
Whmls, four or five on the. penu]tlmate and about ten on the last
whorl. The aperture is ov ate]y 1ound Inner lip with a cal]us
whose outer edge is free, at leabt in the anterior portlon, a small
tooth or fold found near the posterior-angle and a few small. p]lC’B
in the anterior part. - Outer hp thlcl;ened Dby an- external varix
with: a _few coalue teeth w1t;hln Cfma] vel§ short-and 1ecurved
Helght 8 millim:  Diameter about 4 ml]hm .



58 . Art. 6.—M. Yokoyamaq :
According to Tryox (Man. Conch., IV, p. 46), Nassa acuti-
dentata SmitH is a synonym and Nassa dealbata A. Apaws is only
“a narrower variety. ‘ :
Fossil occurrence.—Miyata Zone (Kami-Miyata); Naganuma
Zone (Naganuma). Upper Musashino of Kazusa and Shimosa.
Living.—Northern, Central and Western Japan.

49. Nassa (Niotha) livescens, PHIrirpI.
Pr. IIL. Fre. 18. °

Nassa livéscens. PriLiper, Zeitschrift fir Malakozoologie, 1848, p. 135. DuNKER, MolL
Jap., p. 7. Liscukg, Jap. Meeresconch., IT, p. 52, pl. 1V, figs. 1-3. DunkEegr, Index Moll. Mar.
Jap.,p. 35. BraUNs, Geol. Eav. Tokio, p. 29. Torunaga, Foss. Env: Tokyo, p. 9.

Nassa kieneii. Tryon, Man. Conch., IV, p. 53, pl. 16, figs. 301-303.

Rather frequent and also found in several localities. PiLssry
states in his ‘‘ Catalogue of Marine Mollusks of Japan’’ (p. 35)
that the Nassa kieneri DEst. mentioned in Tryow’s. Manual (l.c.)
is probably identical with PHiLippr’s species above mentioned and
indeed quite rightly, for ‘the two species are connected by many
intermediate forms. ~The typical specimens of Nassa HLvescens
show a lower spire than those of Nassa kieners, which character is,
however, not at all constant. - But there is one constant character
invariably found in both species, and that is the callus of the inner
lip, which may be thick or thin and has the outer edge always
free, at least in its anterior portlon :

Nassa marginulate Lay. (Prissry’s Catalogue p. 35) is said to

be a synonym of Nasse kieneri. Desm. (Tryox Man. IV. p. 54)
which is again a synonym of Nassa livescens Prir. And this is
probably the case also with Nassa cremate Hixns (Tryon's Manual,
IV, p. 53, pl. 16, figs. 295-300).
" The largest of the perfect specimens measures 26,5 ml]hm in
height and 13 millim. in greatest diameter.  But there is also a
specimen lacking the spire and measuring 15 millim. in its great-
est diameter. : o

Fossil occurrence.—Miyata Zone (Iwaiguchi and Matsubara-

Mizufuka-no-fuchi in' Kami-Miyata, and Shimo-Miyata); Yoko-
suka Zone (Yokosuka and Otsu); Naganuma Zone (Naganuma);
Upper Musashino of Musashi. ' '
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Living.—Central and Western Japan; Ph]hppmes Polynesm
Indlan Ocean.
- . Family Columbellldae.
Genus Columbella, LAMARCK.
50. * Columbella (Mi-trell‘a) dunkeri, ‘TRYON.

- © Pr. IIL Fre. 15.
Columbella (Mitrella) dunkeri. TwryoN, Man. Conch., V, p. 129, pl. 49, fig. 15.
Amycla rarians. Dunksr, Malak. BL, 1860, p.-231, Moll. Jap., p. 6, pl. L, fig. 17. Index
Moll., p. 55. Swrra, Proc. Zool. Soc. London 1879, p. 210, pl. 20, fig. 44. Prussry, Cat., p. 40.

This is a smooth, ovately conical shell, sulcate at the base and
with the apex acute. The whorls are plano-convex separated by
somewhat channelled sutures. The inner lip is smooth, while the
outer lip is thickened and coarsely dentate within. Height 15
millim. Diameter 6,5 millim. Length of-aperture 6,5 millim.
Very frequent. I .

: Fossil occurrence.—Miyata Zone (Kami-Miyata and Shimo-
Mlyata) Yokosuka Zone (Yokosuk‘L and. Otsu). - .Upper Musa-
shino of Shimosa and Kazusa. ;

lelng —Nor thern Central and Western J: apan.

,51. Columbella (Atilia) burchardi, (DUNKER).
Pr. II1, Fre. 7. _
Columbella, (Atilia) burchardi. Tryox, Man. Conch. V, p. 129, pl. 49, fig. 17. .
Amycla bufchardi. Dungegr, Index Moll., p. 55, pl. IV, figs. 8, 4. PrrssrY, Cat. p. 40
Two specimens from Yokosuka agree quite well with the
figures and descriptions ‘of the above. cited species given. by
" Dunker, except in two points, that is, in the spire being some-
what' shorter -and the upper whorls showing weak longitudinal
“plications. - Three specimens brought from Shimo-Miyata are
somewhat more slender and only one of them shows the longi-
tadinal plicee of the upper whorls. Therefore, these plice can
only be taken as a’subsidiary character. The fine spiral lines
which are mostly incised into the shell are often only visible with .
a lens.. The varicose fold of the ‘outer lip is mostly somewhat
distant from the edge and ‘sometimés -indistinct. Broad forrn:’
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Height 16 millim. ; diameter 7 millim. Slender form: Helght 14

millim. ; diameter 5 millim. , TRTRY
Fossﬂ occurrence. —Mlyata Zone (Maluyama-no baka in

Shimo-Miyata); Yokoquka 7one (Y okosuk‘),) Upper Musashino

of Kazusa. EARMRIGE '
Living.—Japan (a»ccmdmfr to DUNLER)

LI

 Family Muricide. . ..
Genus ﬁopho'n; MONTFORT. o
52. Trophon subclavatus, YOKOYAMA
VPL I Fre. 2, Pr VI FIGs 15, 14,

Several specimens. S TR T

Shell angulate-fusiform; spue elevated whoﬂs -about seven,
shouldered, with shoulders angular, ornamented with several
ridge-like varices numbering eight to ten on the body-whorl and
elevating into short spines at the shoulders. Canal long, slightly:
bent. The largest specimen measures 34 millim. in 'height .and.
14 millim. in diameter. ! : = ‘ L

Compared with the alr eady known f01ms of 1’¢ophon our
fossil agrees most with the'shell figured by Tryox (vol. II, pl. 31,
fig. 326) as Trophon clavatus Sars from Nor way with this difference
that it grows larger and the canal-i Is a htt]e bent lnstead of belng
quite straight. . C ‘

Lusus candelabrum Ap. et RVh (Tryox, vol. II, ~p]. 31; fig.
317);+ Trophon gunneri Lovex HarmEer, Plioc. Moll. Grt. Brit., I,
pl. XII, fig. 26) and Trophon gracilis Arworp (Pal. a. Stratigr. -
May: Plioc. a. Pleistoc. of San Pedro, California, pl. V, fig. 8) are
also closely related forms, though ]ess slender than the Japanese
shell. > : : i Ce
The specimen shown' in ﬁg 2, pl III is a young she]l whlle
those shown in figs. 13 and 14, pl.. VI, are older. Tig. 13 has
the.lower part of the outer lip slightly broken. ' :
. Fossil occurrence.—Miyata-Zone (Maruyama-no- Salxa in; Shl-
mo-Miyata). Upper Musashino of Kazusa. .. . .  pir o
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53 Trophon mppomcus YOKOYA'\JA
- Pr. IIL Fle 13,14 © 7 T

-Shell small, fu51f01m Wlth tho helght a little les:, th‘m double
the dlan,etel wh(nls five or sixX, convex, dlstlnctly angulate in the
mlddle ,and fuuushed Wlth mthel ‘ridge-like longitudinal ribs
whlch number fifteen to seventeen on the body-whorl; body-whorl
ven‘mcose, somewhat longer than the spire; aperture ovate; canal
slightly bent or almost straight, narrow, rather long. :

This apemea is. closely akin -to Tmp/wn multicostatus ‘Escr.
(Arxorp, Pal. ‘a. Str. San Pedro, p. 251, pl- VI, fig. 9) and
Trophon scalariformis GLp (ArwoLp, pl. VI, fig. 10, Woop, Crag
Moll. Univ. I, p. 48, pl. VI, fig. 7, _SU‘PPL.:;' p- 21, pl. IIL fig. 10).
But it seems to be distinguished from both by distinetly angulated
whorls. . Besides, Trophon multicostatus has a more slender shape
and a le‘m nurober of ribs (up to about thlrteen) while Trophon
“scalariformis shows a longer and bent canal. :

The largebt of our specnnens measures about 9 mﬂhm n
‘diameter. :

Fossil oceurrence.—Kanazawa Zone (Nopma, and l‘eramae)
Koshlba Zone (Koshlba)

‘54. Trophon inur_icatoides, YorovaMma.
Pr. IIL Fie. 17,

Shell small, fusiform, moderately thick; whorls very convex
- separated by very deep sutures, longitudinally ribbed and spirally
striated; ribs rounded, strong on the upper whorls, but almest
obsolete on the body-whorl, separated.by intervals of less breadth,
about thirteen in- number on the penultimate whorl; spiral strise
“:or threads équal, distant, five on all the whorls except the body-
swhorl which has in addition more than seven on the base, which
are, however, somewhat finer; between. these threads there are
invariably one or a few very. fine interstitial lines. - Aperture-
inverted flask-shaped,. with a short, somewhat bent canal. . Inner
lip-smooth. Outer lip thickened, smooth ‘within. .
There: is only a single specimen. lacking the apex. The
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~ whorls preserved are five, but their original number seems to have -
been at least three more. -The height, if perfect, would be about
13 millim; the diameter or breadth is 5 millim.

This species has a great resemblance to 7’iophon muricatus
‘(Mont.) of the North Atlantic (Forses and Hanrey, British
Moll., vol. III, p. 439, pl. CXI, figs. 3, 4) and of the English -
Crag (Woop, Crag Moll., Univ., p. 50, pl. VI, fig. 5), but is
chiefly distinguished flom it by the ribs becoming obsolete on the
body-whorl and the inner lip being smooth within.

Fossil occurrence.—Miyata Zone (Yamagayado in Kaml-
Miyata).

55. Trophon inermis, (SowWEREBY).
Pr. II1. Figs. 21-26.

Trophon inermis. KoBELT in Syst. Conch. Cab, Martini u. Chemnitz, vol. I1, pl. 2, Purpur-
schnecken, p. 287, pl., 71, fig. 12. Tryox, Man. Conch., vol. I, p. 119, pl. 36. fig. 417.

Mutex inermis. SowersY, Proc. Zool. Soc. London, 1840, Conch. IIL fig. 87. Rurve,
Conch. Icon. sp. 152.

Shell rather solid, moderate in size, angulate-fusiform; whorls
eight, shouldered, with shoulders angular; surface above the
shoulders obliquely sloping, smooth, surface below them per-
pendicular, with one, rarely two, spiral threads, while on the
body-whorl there are six to seven such threads with fine inter-
stitial spiral lines; threads as well as lines may be very indistinet
and nearly obsolete. Varices more or less lamellar, spiny at the
-shoulders usually decreasing in number from the upper whorls to
-the lower, there being generally four or five on the body-whorl,
but rarely up to eight in which case the number remains tolerably
constant on all the whorls.. Points of intersection of varices and
spiral threads on the body-whorl often- elevated- into blunt teeth.
-Aperture oval, slightly angular at-the posterior corner. Canal
moderate in length, ‘narrow, -open, somewhat bent.. Inner lip
-smooth, covered by a thick callus:with its outer edge usually free.
Below the callus and by. the side of the canal, there is often a
short tubular process oblique or parallel to the latter and formed
by the folding of the outer shell-layer. ~Outer lip thickened by an
- external varix, smooth within. Proportion of height to breadth
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(diameter) varying,-10:3,2-4;1. The largest specimen measures
about 45 millim. in height. - -

This is a very variable species, some specimens being much
more slender than others. Also the number of varices on the .
body-whorl varies .from four to eight. Also the spiral threads are
sometimes so indistinct as hardly to be visible, while in others
they are unusually distinct. The length of the  canal-is also-not
constant. All these variations can be observed in hundreds of’
specimens found dt Koshiba.

Sowersy in describing this species had an example with. six
varices. - '

- Fossil occurrence.—Yokosuka Zone (Yokosuka); Kanazawsa
Zone (Kanazawa); Koshiba Zone (Koshiba). i
' . Living.—Japan (Sowersy). This species seems to be rare at
present, for I have never seen it in our conchological collections.

. Genus FPurpura, BRUGUJERE
56. Purpura luteostoma (CHEwNITz)

Pr. III. Fie. 27. o X
Purpura luteostoma. Kusrer in Syst. Conch C'mb Mart. u. Chemn., vol. ITI, pt 1, p. 107.

" LiscHKE, Jap. Meeresconch., I, p. 54, IT, p. 39. PiLsBry, Cat. Mar. Moll. Jap., p. 44.

Purpura bronni. Duxker, Moll. Jap., p. 5, pl. I, fig. 23. Liscuks, Ja,p. Meeresconch., I, p.
53, pl. V, fig. 17, II, 39, pl. IV, fig. 20.
' Buecinum luteostomum. CHEMNITZ, Conch. Cab. 11, p: 83, pl..187, fig. 1800, 1801.

Two broken spec.iméhs ‘which," however, exactly agree with
those figured- by Dusker and LisceKE as Purpura bronni. This
Purpura bronni is, accmdmg to.Tryon (Man. Conch., II, p. 163,)
identical with Purpure tumuloss REEVE, while PILSBhY (Cat p.
44) unites it with Purpura alveolats REEVE which he says is
synonymous with Purpura clavigera Kusr., and Purpura tumulosa
TLsceke.  From this we see that there is a great deal of confusion
among the Japanese Purpurae of this group. - And this, I am
sure, arises from the fact that these so-called different species pass
insensibly into one another. But in the systematic conchology
we must draw a line of demarcation somewhere; therefore follow-
ing Prussry, I include Purpura bronni among Purpura luteostoma
and treat it as a separate species from the following one.
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Fossil oecurrence.—Yokesuka: Zone (Yokosuka and Otsu). -
Living. ——Nmthern Central and Western Japan, East coast of
Afien e '

57. Purpura alveolata, REEVE.
Pr. III. Fie. 16.
- Purpura alveolats. Reeve, Conch. Icon., vol. III, spec. 60, pl. XI, fig. 60." Dunker, Index
‘Moll. Mar. Jap., p. 40. 'PiLssry, Catal. Mar. Moll. Japan, p. 44.
Purpura clavigera. KusTer in Syst. Conch. Cab. Mart. u. Chemn., vo] IIF, pt 1 P 186 pl
31 a, fig. 1. TiecmkE, Jap. Meeresconch., vol. I, p. 54, pl. V, figs. 12-14.
Purpura tumulosa: I11SCHKE, Jap. Meerésconch., vol. I, p. 56, pl. V, figs. 15, 16.,

Two young specimens partly broken, but agreeing with those
figured by LiscukE as Purpura clavigera and Purpura tumulosa,
which surely are mere synomyms of Purpure alveolata REeve:
Tryon considers this latter species as a "variety of Pirpura
hippocastaneum -Lam. (Man. Conch., II, p. 162), an opinion
which I am not at all against, for thls group of LPurpura as -above
stated is vary variable in form.

Fossil occurrence.—Yokosuka Zone (Yokosuka); Naganuma
Zone (Naganuma).

_Living.—Central and Western Japan, Chile, Panama.

Family Tritonidz.
Genus Triten, MONTFORT. .
58. Triton (Priene) .oregonensis, REDFIELD.

Pr. III. Fies. 19, 20.

T'riton oregonensis. ReprieLp, Ann. Lyc. Nat. Hist. New-York, 1846, vol. 4, p. 165, pl. XT,
Fig. 2 ab. LiscHrE, Jap. Meeresconch., vol. IIL, p. 31. KgstER in Syst. Conch. Cab. Mart. u.
Chemn., p. 247, pl. 66, fig. 2. Dunker, Index Moll., p. 30. .

Tr tonium cancellatum. MippENDOrFF, Mal. Ross. II, p. 164, pl. ITI, figs. 1, 2. SCHRENCEK,
Nordjap. Moll., p. 431.

~ Iritonium oregonense. von MarTENS, Mal. Blitter., XIX, 1872. p- 30. H. and A. Apanxs,
Genera, vol. I, p. 104, ’ ’

Priene oregonensis. A. Apams-in Journ, Proc. Linn. Soc., 1864, vol. V]I p- 106. Pricssry,
Cat Mayr. Moll. Japan, p. 47. ] .
. There are numerous specimens of this beautiful species, but
not .a ‘single large one  in perfect preservation. It is easily
recognized by its broadly fusiferm shape, rounded whorls, many
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nodulous longitudinal ribs, numerous; unequal. spiral riblets or
threads, thickened outer lip, a tubercle-like process on the inner.
lip near the posterior angle of the aperture and sllolt recmvod
fuml : ‘

Fossil occurrence.—Kamakura Zone (Kewaizaka in Kama-
kura);  Kanazawa Zone (Nojima): Kos}ub‘\, Zone (Koshiba).
Upper Musashino of Kazusa. L ' '

L1v1ng —Northern Japan Alaska; Oregon; Chile; Strait of
Magellan. ' :

09 Tnton subpyrum YOKOYAMA
PL Iv. FIGS 3, 4.

‘

Shell - subpyriform, bWOHOD thick, w 1th spue low much
shorter than the body-whorl. Whorls very weakly angulated in
the middle, the angle being sometimes indistinct. The surface
above the angle sloping, while below it is perpendicular, except’
on the body-whorl in which the shell tapers anteriorly. There.
are four distinet varices in all, the most anterior one bounding the
outer lip from -outside; "these are elevated, broad and-round-
topped. Between.every two varices, there arc usually five broad
rounded ribs, indistinct near the upper suture and separated by
broad and shallow valleys. The whole surface is also spirally
grooved, with grooves numerous, nNarrow, ‘at irregular intervals,
but arranged in such a way as to enclose broader spaces at certain
“intervals. On ‘this account the surface: appears to be.ornamented
with spiral threads and broader belts. These threads and. belts
are again crossed by numerous fine longitudinal grooves, making
them appear granulate. Aperture subrhombic, with a shallow
posterior sinus. Inmer.lip callous, with many, "close, unequal
transverse strize, which become more separate towards the anterior
canal. Outer lip_' with -coarse distant ‘transverse folds within.
Canal moderate, with narrow opening and bent back. Rare.

- The number of whorls seems to be-about eight or nine,. but
the apex is broken. ' oo

This species is closely-related to Triton pyrum LIN_.NE',(.SYST
Conch. -Cab.. Mart. u. Chemn:, vol. ‘IIL, pt.. 2; p. 211, pl.. 59,.
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figs. 4 5) from Ryukyu, Philippines, ete., but the whorls are
not so sharply shouldered and the so- called triangular tubercles of
the shoulders are wanting. _

Fossil occurrence.—Naganuma Zone (Naganuma).

Family Doliidae.
Genus Boliuwn, LiAMARCE.
60. Dolium luteostomum, KUsTER.

Pr. IV. Fie. 2. :
Doliun luteostomum. Kister in Syst. Conch. Cab. Ma.rt u. Chemn., vol. ITT, pt. 1, B, p.
66, pl. 68, fig. 2. LiscukE. Jap. Meeresconch., vol I, p. 65, II, p. 57. Brauns, Geol. Env.
Tokio, p. 60. ToruNaGa, Foss, Env. Tokyo, p. 17, pl. L ﬁg.A 30. PrusBry, Cat., p. 49.
Dolium japonicum. DoNkger, Novitates Conchologice, p. 104, pl. 35, fig. 36.
Doltum variegatum. SCHRENCEK, Moll. d. Amurl. u. d. nordjap. Meeres, p. 403.

This shell which becomes very large is characterized by its
swollen form, very large body-whorl, deep canal like sutures,
broad flatly rounded spiral ribs (four or five on the penultimate
and sixteen on the ultimate whorl in our fossil specimens) separated
by interspaces of a less breadth, large semi-circular aperture, a
narrow umbilicus, thin wavy outer lip, etec. The fossils are all of
a young state, the largest measuring only. 90 millim. in height.

Pretty frequent.

Fossil occurrence.—Miyata Zone (Harashita in Shimo-Miyata,
Kami-Miyata and Motowada); Yokosuka Zoné (Yokosuka); Naga-
numa Zone (Naganuma). Upper Musashino of Kazusa, Shimosa’
and Musashi. - o -

Living.—Northern, Central and Western Japan; Indian
Ocean (KUSTER).. ' :

Family Cerithiidae.
vGenus Cerithivmn, Aﬁ.mson.
6. Cerithium kobelti, DUNKER.
Pr. IV. Fie. 10.

Cerithium kobelti. Dunker, Malak. BI.‘uttex;, vol. 24, p. 67. Index Molk lgr. Ja,p., p. 106,
pl. IV, figs. 8, 9.

We, possess three badly preserved speeimens of this well
characterized species. The whorls number eight to nine and are
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-Jongitudinally phcate and’ spirally threaded;- the poitits: of inter-
“section of the plicze and tHreads being: miote or1éss” tubérealar.
~Among the many spiral threads, there are two especially large
-~enes which may be close togethier or rather distant.. In our fossil
~ specimens these two threads are prettyclose to each other, the
cupper being neally in the middle of the whorls and formmg an
anigle“above which ‘thie suiface is obllquely ascendmg The plice
bécorme’ oceaslonally varicose. ~ The figured spemmen “which his
- eight whorls measures 20 mllhm in height and’ 8,5 millim. in
-breadth: Tt'lacks the other lip. :

~ Fogsil occurrence.—Yokosuka Zione (Otsu).

Living.—Central Japan.

Genus” Bittiiin’ (LEacH), GRAY.
62. Bittium perpusillum, TryOX.
Pr. IV. Fre. 13.-
Bittiun perpusillum. Tryon, Man. Col_lehi, IX, p. 154, pl. 30; fig. 17.

Bittiwm pusillum. Donker, Moll. Jap., p. 11, pl. II, fig. 6. Prssry, Cat. Mar. Moll.

- Japan, 56. . . . ‘
The shell is Small, turreted; of eight to nine volutions which
are slightly convex, separated by deep sutures and spirally
-costellated. The costelle number four, of which the uppermost
is the smallest and the lowest the largest, and are more or less
“tuberculated. - The Jlongitudinal subplication mentioned by
Duvker is only very faintly indicated in some specimens, while
~others aré entirely devoid of such a'sculpture. Thé number of
~costellze of the body-whorl above the peupher) 18 usually more
than thosé of "thie upper-ones, bemg up to seven of which "the
cuppermost ones are sometimes much smaller than’ the lower onés
-which near the periphery may be almost’ smooth’ and devoid of
tubercles.  Aperturé oval. Canal very short,- chanhneél-like. -
fHeiglit 7 millim:; diameéter" _,a millim:  Not rare. «
. This" species whlch was ‘first described by DUNKER under the
wname’ of Bittium pusilliin' has™ béen ‘renamed by'. TRYON, as the

wname pusillum is “précecupied by Gould. :
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Fossil occurrence.—Yokosuka Zone (Yokosuka).
Living. —Western Japan (Du~Nker).

63. Bittium binodulosum, Yoxovama.
' Pr. IV. Fic. 8.

Shell small, high-turrete; whorls nine, the first two 'belong—-' -
ing to the embryo, subconvex, longitudinally plicate and spirally .
striated; plicee about eleven on the body-whorl_, not quite reaching .

to the upper suture nor to the lower, strong, rounded, separated .

by interspaces of usually a less breadth; spiral strize unequal, the

uppermost one or two being in a somewhat concave surface above -

the plicee and just below the upper suture, the larger ones two in .

number, crossing the plice, making the crossing-points-nodulous.
The body-whorl has several striee down to the base, about seven

in number and gradually diminishing in size downwards. Peri- -
phery rounded. Sutures distinct. Aperture subrhombic, below -
produced into a short channel. Inner lip concave; outer lip thin..

Height 7 millim. - Diameter 3 millim. -
A single specimen.
Fossil oceurrence.—Koshiba Zone (Koshiba).

. Genus Potamides. BRONGNIART.
64. Potamides (Tympanotonos) fluviatilis (Por1ez et MicHAUD).
Pr. IV. Fic. 14. '

Potamides fluviatilis. Iascakk, Jap. Meerescench., I, p. 76. II, 69. Pirsery, Cat. Mar. .

Moll. Japan., p. 57. Torunaca, Foss. Env. Tokys, p. 25, pl. L, fig. 52.
Tympranotonos fluviatilis, DuNkKER, Index Moll., p, 110.

Cerithium fluviatile. PotiEz et Micmaup, -Cat. d. Moll. de Douai, p. 363, pl. 31, figs. 19, 20. .

Sowsrey; Thes. Conch., II, p. 891, pl. 186, figs. 296, 298.

‘Tryon says of this species as follows:

““Whorls flattened, with deeply incised suture, each with .

three flat-topped spiral ribs, tuberculated in' longitudinal rows,
_ tubercles obsolete on the back of the body-whorl except a sutural

row, base spirally ridged; aperture in the adult expanded, angular- -

ly produced above, oblique, outer lip produced below.”’ -
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There is a single specimen, a little over 30 millim. in height
zand 10 millim. in diameter lacking the outer lip, which, howevel
- exactly agrees with the above description. ‘

Fossil occurrence.—Yokosuka Zone (Otsu); Uppe1 Musa-

- shino of Shimosa and Musashi.

Living.—Central and \\’estcrn Japan Phlhppmes Australia;

- India. .

65. Potamides (Batillaria) multiformis, (Liscmxs).
Pr. IV. Fic. 9.

Potamides (Batillaria) muiltiformis. Prusery, Catalogue Mar. Moll. Japan, p. 57.

Lampania multiformis. Liscuks, Jap. Meeresconch., vol. I, p. 74, pl. VII, figs. 1-10, II, p.
«169. Dunkgr, Index Moll., p. 109.  Trvow, Man. Conch., IX, p- 167, pl. 35, fig. 13, pl. 34,
.. figs. 6, 8. v ) ) )

This species is readily distinguishable from the preceding by
~1its shorter form, weak longitudinal folds and many unequal spiral
sribs.  The body-whorl is very large, occupying one-third to one-
half of the height of the shell. The aperture is very wide, and
~ovate with the outer lip descmbmg an arc of a large circle.

Frequent.

Fossil occurrence.—Yokosuka Zone (YoLo;uka and Otsu).

pUppm Musashino of Kazusa and Shimosa.

lemo" —\T01them Central and Western Jflpan

- Family Cerithiopside.
Genus Triforis, DESHAYES.
"Triforis otsuensis, YOROYAMA.

. Pr. IV. Fic. 11.

A single specimen. , .

Shell small, subulate, many whorled; whorls ﬂat, with three
~close rows of tuberculated spiral riblets of which the middle oneé is
~weaker than the other two, except on the body-whorl in which
they are all of equal size and accompanied below by another.
-untuberculated riblet which forms an angular periphery. Base
_flattened with a few spiral ridges. Canal short, pointed.
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The numhber of whorls must have been more than ten, but+
the upper part.of the shell being broken, it is not possible to -tell.
it exactly. The outer lip is also broken. . The number of tuber- -
cles -which are close together is about twenty on the body-whorl.

This species is somewhat like Zriforis cingulata Dusxer (Moll
Jap., pl. 11, fig. 1) which is, however, not tuberculated. ~Triforis -
alveolatus A, Avams (Voy. Samaraxg, pl. XI, fig. 30) also seems -
to be related to this species, but its riblets are all of equal size.

Fossil occurrence.—Yokosuka Zone -(Otsu). Upper Musa--
shino of Kazusa.

Living.—Central Japan.

Family Trichotropide.
Genus Trichotropis, BRODERIP et SOWERBY.
67. Trichotropis planicostata, Yorovama.

Pr. IV. Fie. 6. :

Shell small, thin, turbinate; whorls five, spire short and’
acute, body-whorl very large; whorls of the spire convex,
shouldered; spirally costellated, costellee flat-topped, distant, four -
in number, the upper two being weaker than the lower ones -
and the shoulders being formed by the second one from below;
the surface above shoulders is obliquely ascendmb, on the body- -
whorl the shoulder is not so distinet and the surface above it is -
more horizontal, the surface helow it.is strongly convex with
seven distant and equal spiral costellic down to the base, and an
interstitial spiral thread between the shoulder-costella and the one -
below it. Interspaces between the costelle partitioned off into’
rectangular pits by more or less distant rounded lonmtudmal
threads w h]ch do not cross the costellee.  Aperture very large,.
broadly oml Wlth _peristome continuous and a faint indication of a.
channel in h,,g;ilgt.. Outel__hp thin. Umbilicus small, deep. Height .
11 millim.. :: Diameter 9 millim. A single example. '

Fossil.oegurrence. —Koshiba Zone (Kdshiba). o
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Family Vermehdae.
Genus Thylacodes, GUETTARD
68 Thylacodes medusz, PILSBRY.

. Pr. IV. Fic. 7. 4
lhylacodes meduie.” Prisery, Proc. Acad. Nat. Sci., Phllad 1891, p. 471 pl. 17, 18. Cat.
Mar. Moll Jap., p. 59, pl. IV and V. i .

This- species is chalacteuzed b) ‘Pirssry as having ‘‘ narrow
longitudinal cords at rather wide intervals, the spaces betweeh»
being occupied by a variable number of threads, (usually three) of
)vhlch the middle one is the largest.”” And this scu]pture L]s
normally- *‘ developed upon all sides of the tube;”” though upon
the latfer part of the free portion it is often subobsolete.”” * The -
cross-section of the adult tube is circular:’ Rather frequent though
mostly in fragments. : i -

_ Fossil occurrence. —Mlyata Zone (Shlmo Mlyata) Yokosuka
Zone (Yokosuka). Upper Musashino of Kazusa. R
Living.—Central Japan (Suruga).

- Family Turritellid.
Genus Turritélla, TLAMARCK.
69, Turritella nipponica, YorovaMA.
Pr. IV. Fies. 16-19.

Shell high-turrete; whorls numerous, near]y' flat, slightly

angulated alittle above the sutures, spirally ribbed; ribs normally:
five, one which is suprasutural being usually not prominent except

~ on the body-whorl. Of thé four upper ribs; the lower two. are
stronger than the upper two; the two strongér ones of which the "
lower forms the angle generally flat-topped; while the two weaker
ones are usually sharp and ridge-like, though sometimes they may
also. be flat-topped. In abnormal cases; the number of ribs may
altogether be six instead of five (either the strohger or the. weaker
ribs becoming three), in which case the weak suprasutural one
may also become prominent.. The spaces hetween the ribs are
either smooth or spirally striated, the ‘strize’ Gften ‘appearing also
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on the ribs themselves. On the body-whorl below the angle-rib,
there are a few spiral ribs often with interstitial spiral Stllce Base
flatly convex. Aperture roundish. _
The specimens are numerous, but the adult ones are mostly

broken, so that it is very .difficult to ascertain the number of,
whorls.  But judging from the more perfect yowiger ones, they
must have been at least fifteen. The largest specimen measures
about 14 millim. in diameter. The height of such specimens
~might be estimated at about 60 mﬂhm o

" This species is related to Turritella fucialis Mexks ('lmov
'\fIfm Conch:, vol. 8, pl. 59, figs. 36, 37) which is, however, four-
ribbed. Tw‘mtella, bacillum Kirzer (Tryox, pl. 59, figs. 34, 35)
which is also akin to our species has six ribs and convex whorls.

~ Fossil occurrence.—Miyata Zone (Kami-Miyata), rare; Kana--
zawa Zone (Nojima and Kanazawa), very frequent; Koshiba Zone
(Koshiba), also very frequent; Naganuma Zone (\Tagfmuma and.
Suglta) rare.

Family Solariida.
Genus Solariu;u, LAMARCE.
70. Solarium lenticulatum, Yoxovama.
Pr. IV. FIG 21.

Shell amall lenticular, rather solid; spire very flatly conical;
whorls about five, somewhat convex, spirally striated; strize about
six on the penultimate whorl, unequal, the lowest one close to the
suture being the largest, with a shallow, but comparatively wide
furrow between this lowest and the next-one; in this furrow there
is a fine spiral line which may grow into the size of the other
strice, in which case, the furrow becomes more or less indistinct.
‘Lines of growth coarse, -their points of intersection with the strize
being more or less granulated. Periphery angulate, and finely
crenulate. Base convex, outer half with several spiral strice,
inner half with very coarse growth-lines which appear like radiat-
_ing striee. Umbilicus- large, deep, with margin crenulated, sur-
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Tounded by a <pnal Orroove or not. Aperture sub‘angulated«atlthé

~0uter side. ,
- We possess two specimens, both with the outer lip broken.

The larger measures 6 millim. in height and 11 millim. in

-diameter, and is much water-worn; the smaller measures 5

millim. in height and 9 mllhm in diameter and has the sculpture

Jbetter preserved . :

' Fossil oceurr ence _1<Osh1b‘l. Zone (KOShlb&)

Family Rissoidaéa.
Genus Rissoina, d’ORBI'G‘iY
~ 71. Rissoina submerculialis, YOKOYAMA
Pr. IV. Fie. 15.

Shell small, turreted with apex bluntly pointed and base_
rTounded. Whorls eight, slightly convex, separated by deep

‘impressed sutures, the first two smooth, the others longitudinally
Tibbed; ribs somewhat oblique, elevated, with rounded ridges
‘and somewhat wider intervals, nineteen on the body-whorl, the
last growing into a strong, rounded varix on the back of the outer
lip. * Base with a strong, rounded, transverse or rather spiral cord
which is longitudinally costellated. Apeltme semilunar, anterior
angle with a shallow notech. Inner lip smooth, slightly concave.
‘Outer lip thickened by the dorsal varix. Height 4,5 millim.
‘Diameter 1,5 millim.

A 31110‘13 example.

This shell is much like Rissoina mercurialis W A’l»:O\ (Challenger

-Gastropoda, p. 619, pl. XLVI, fig. 8) from Cape York in Australia,

but in the latter, the ribs are less (fifteen on the body-whorl) and

the interspaces transversely striated, while in the former they are-

~smooth.
Fossil occurrence.—Yokosuka Zone (Yokosuka).

72. Rissoina zeltnerioides, Yorovawma.
Pr. IV. Fic. 20.

Shell small, solid, turreted, bluntly pointed at apex, rounded
:at base. Whorls about six and a half, somewhat convex, the first

°

\
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one and a half smooth, the others very finely obliquely striated,
with strize slightly sinuous and covering the whole surfice, not
even the base excepted. No spiral sculpture. Mouth subsemi-
lunar, -inner lip slightly concave, outer lip thickened. Height
3,6'millim.  Diameter 1,3 millim. e v

" A single specimen.

.This species closely resembles Rissoina zellneri Forix
(Tryox’s Man. IX, pl. 68, fig. 19) living at Panama, the resém-
blance is so close that the ore may possibly prove to be a variety
of the other. The distinctions: of the Panama species are the
more protruding outer lip, ‘the presence of spiral strice on the base
in lieu of oblique ones, and perhaps also a greater number of
whorls. '

Fossil occmrrence.—Yokosuka Zone (Yokosuka).

Genus Fenella, A. ADAMS.
73. Fenella orientalis, Yoxovama.
Pr. IV. Fic. 12,

“The shell is very small, turreted with about nine convex
whorls which are longitudinally and also spirally costellated. The
longitudinal costellee are twelve to thirteen on the body-\\hoﬂ
distant and sharp. The spiral ones are usually four in numiber,”
the upper two fine and strie-like, while the lower two are stronger-
and roof-shaped, so that the surface above them as well as below
them is obliquely receding. On the body-whorl the longitudinal
costelle end at the angulated periphery, the base showing only
spiral strice which get smaller and smaller as we go to the botton
of the base. Aperture more ov ate than circular. Outer lip thin,

“without crenulations. ' o
There are two specimens, of which the smaller is more
perfect. It is 3,7 millim. in height and 1,2 millim. in diameter.
This species resembles Fenella elongata Watsox (Challenger-
Gastropoda, p. 621, pl. 34, fig. 4) from the West Indies which,
however, has more whorls. A shell described as Dunkeria falcifera
by Warson (Chall. Gastr., pl. 34, fig.'5) also from the West Indies.
also resembles the Japanese shell, but it has only two spiral threads..
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Fossil .occurrence. —X okosuka.:Zone. (YOI\OSU]{'I)
lemg —Central Japan.

: .-Family Skeneida.
-Genus Skenea, FLEMING.
74. Skenea nipponica, YOKOYAMA.

Pr. V. Fic. 1.

A few specimens of a very small shell, only 2 2 millim. _in
" diameter, smooth, almost discoidal, having a few quickly gwwmg
whorls with subconcave base and a deep open umb]hcus Apel ture
.obhquely oval.
' This species is allied to Skenea planorbis (’FABR.) (Forsrs and
Hastey, Brit. Moll., III, p. 156, pl. XXIV, figs. 1-3) of the
mnorthern seas, from which it is, however, distinguished by a
somewhat flatter shell, more quickly growing whor ls and a bmaller
umbilicus. :
Fossil' occurrence.—Yokosuka Zone (Otsu). Upper Musa-
shino of Shimosa. ’
Living. —Central Japan.

Family Capulide.
Genus Calypitrea, LAMALCK.
75. Calyptreea mammilaris, (BroDpERIP).

Pr. TV. Fi6. 5. -
Calyptrea _.ma,nnniluf_is. Tns'ox, Ma,n.ual of Conchology, vol. VIIL, p. 120, pl. 34, figs. '164!;75,
78-8L. . .
Trochita mammilaris. SowersY, Thes. Conch., V, p. 65, pl. 450, figs. 69-71. .

A specimen of a flatly conical spiral shell nearly circular in
outline, about 4 millim. in height and 9 millim. in diameter, with
a spiral - diaphragm within, whose columellar margin is twisted,
undoubtedly belongs to the above-named species. The apex is
subecentral, and the surface is 1ough]y and unequal] ¥ concentucally
striated:

Fossil occurrence.—Miyata Zone (I\aml M]) qta) Uppe:r
Musashino of Kazusa. T '
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L1V1ng —West coast of Amenca ﬁom Puget Sound down to
the Strait of Magellan.

Genus Crepidula, TAMARCK.
76. Crepidula orbella, Yoxovama.
Pr. IV. Fias. 29, 23.

Shell small, thin, somewhat variable in shape being roundly
quadrate to roundly ovate in outline, flatly convex; apex small,
spiral, posterior, marginal; surface with concentrical rugose lines
-of growth; septum posterior, concave on both sides of a blunt
median ridge; the greatest diameter 7 millim. Three specimens.

A. Apaws described a species of Crepidula from Goto (Kyushu)
under the name of C. lumellose (Ann. Mag., 1862, p. 297) without -
-any figare. It seems to resemble this fossﬂ form, but Apawms says
that the dorsal side of the shell is lamellar and imbricate, so that
“the two can not be quite identical.

Fossil occurrence.—Naganuma Zone. (Naganuma).

Family. Naticidz.
Grenus Nealica, ADANSON.
77. Natica janthostoma, DEsEaYEs.
Pr. V. Fias. 3, 4. '

Natica janthostoma. Drsuayrs, Revue Zool., p. 361. Iascm;ﬁ, Jap. Meeresconch., I, p. 81.
‘Dux~kER, Index Moll. Mar. Jap., p. 61. Prrvuieer in Syst. Conch. Cab. Mart. u. Chemn., vol.
I, Abt. 1, Natica u. Amaura, p. 53, pl. 8, fig. 8. Prrsery, Cat. Jap. Moll., p. 71. .

Natica clausa var. jathostoma. MrppENDORFF, Mal. Ross. IT, p. 209. ScHRENCE, Moll.
-Amurl. u. d. Nordjap. Meeres, p. 373. Tryox, Man. Conch., vol. VIIIL, p- 31, pl. 19, fig. 89.

" Natica clausa. Toruxaaa, Foss. Env. Tokyo. p. 17, pl. I, fig. 31. )

The shell is globose, somewhat higher than broad, consisting
-of about six whorls, which are often flattened bélow the suture. .
The growth-lines are distinct, crossed in some instances by very
fine, spiral lines most conspicuous below the suture. The aperture
is semilunar with the posterior corner subangular and the anterior
rounded. The callus is semi-circular and flat, and closes the
umbilicus, but always with a more or less deep groove surrounding

it on the rounded side.
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This species is united by many authors with Natica clausa
Brop. et Sow. whose typical specimens have the callus
continuous with the surrounding surface and not separated by a.
groove as in our species. Our fossil forms all exhibit the charac--
ter of V. janthostoma DEsH. :

Widely spread as fossils, and often frequent

Fossil occurrence.—Miyata Zone (Kami-Miyata, Maruyama--
no-Saka and Mukaibatake in Shimo-Miyata, and Nagai; Yoko--
suka Zone (Otsu and Yokosuka); Kamakura Zone (Kewaizaka in
Kamakura); Kanazawa Zone (Nojima); Koshiba Zone (Koshiba);
Naganuma Zone (Iijima, Kikkozan and Naganuma) Upper-
Musashino of Musashi, Kazusa and Shimosa.

L1v1ng —Northern and Central Japan; Ixamchatka

Genus Pollinices, MONTFOR’I‘.
78.- Pollinices pa,ilidus, (BRODERIP ET SOWERBY).

Pr. IV. Fie. 1.

Pollinices pallidus. Piispry, Cat. Mar. Moll. Jap., p. 72.

Nati:a pallida. Brooerir BT SOWERBY, Zool. Journ.; vol. IV p. 372. anwwoam Mal.
Ross, IT, p. 92. SceHRENCK, Moll. Amurl. u. d. Nordjap. Meeres, p. 375. Tryown, Man. Conch.,
VIII p- 37, pl. 94, figs. 76-78, pl. 13, fig. 15, pl. 14, figs. 26-28. '

- This species resembles the preceding in the Geneml form
-of the shell, but is distinguished from it by the narrow open
umbilicus and corneous operculum.. Our specinens are on an.,
average smaller than those of Natica janthostoma, the largest
measuring 17 millim. in height and 15 millim. in the greatest .
diarneter. Not rare.

Tossil ocecurrence. —I&OShlb‘I Zone (hosnmt\)

Living.—Circumpolar; Sea of Okhotsk.

79. * Polinices (Neverita) ampla, (PHILIPPIL).

Pr. V. Figs. 5, 6.

Pollinices (Neveritt) ampla. Piussry, Cat. Mar. Moll. Jap., p. 72.

- Natica ampla. Priuiper, Zeitschr. f. Malak., 1848, p. 156. Torunaca, Foss. Env. Tokyo, ..
p- 18, pl. I, pg. 32. :

Ne -erita ampla. Tryox, Man. Conch., VIII, p. 32, 10, figs. 51-83, 85, 86, pl. 11, figs. 91-93, -.
pl. 12, fig. 6. ' ’

Neverita vesicalis. Dunxkzer, Index Moll. Mar. Jap., p. 61.

Natica robista. Dunkger, Moll. Jap., p. 13, pl. II, fig. 24.

Nati a licolor. ScBfRE ck. M.1l. Amurl. u. d. Nordjap. Meeres, p. 378.

Nutica lamarchiana. Liscrke, Jap. Meeres-Conch., I, p. 80. Brauss, Geol Env. Tokio, .
p. 30.
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This- species; when: compared witl;. the foregoing: ones, has
flatter whorls, the more- obliquely receding aperture and the shell
growing to-a larger size. The' callus las various shapes, some-
‘times very large so as to'cover-the wliole umbilicus or, as is' more’
usually the case, small and leaving a greater or less part of the
umbilicus open, but.in every case it has always a transverse
_groove running across its surface. The spire may be elevated or
-somewhat. depressed; when elevated. it approaches: a. conical
shape, as thie whorls of. tlie spire are more-or less-flattened. »

Fossil’ oecurrence.—Miyata: Zone' (Okine "Nagai); Yokosuka
Zone (Yokosuka and Otsu); Naganura Zone (Naganuma); Upper
Musashino-ofs Musashi; Shimosa and: Kazusa:-

Living.—Central Japan; China; Australia; Indian Ocean.

Family Scalaridz.
Genus Sealtria; LLAMAICK.
80. Scalaria: turriculoides, Yoxrovama:
 Pr. V. Fre. 12. : .

Shell small; rather thin, turrete; whorls about: seven; very

-convex, longitudinally ribbed; ribs somewhat oblique and curved,
thick, elevated, many (about fifteen on the penultimate whorl):
separated by intervals of a- little greater breadth ~which are
ornamented with very fine spiral lines only observable’ with a’
strong lens; some of the ribs are specially large and' thick so as
to appear like varices. ‘Aperture quite circular, continuous,
thickened and. flattened at margin. Umbilicus covered. A single
specimen measuring 12 mllhm m helo'ht and 5 millim. in the
_greatest diameter.

. This species is- closely: a]hed‘ to Scalaria: turricula: Sow.
(Thes. Conch:, I, Scalaria, p. 92, pl XXXIII, fig: 61 pl
- XXXV, fig, 88) originally from the West Indies, but reported:by
- SowersY also from the Strait’ off Corea: But the: fossil’ form: has
..closer and thicker ribs than. tHe- hvlng
Fossil occurrence.—Koshiba Zone (Koshlba)
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8L. Scalaria (Acrilla) densicostata, Yorovauma.
Pr. V. Fic. 14.
Sealaria inmmculata,.. Toxkunaca Foss. Env. Tokyo. .19,'pl. I. fig. 35. Not Sc. ‘immacdlata:.:

Sow:

Shell small, thin, turrete, whorls about rine, contiguous, -
- very convex, longitudinally ribbed and spirally finely striated ;
vibs rather thick, not much elevated, obtuse, straight, numerous
(about twenty-five on the penultimate whorl), with equal er, as
is more usual, broader ‘interspaces. Body-whorl somewhat keeled
at periphery, below which the ribs are obsolete and substituted by
.coarse, .unequal ‘longitudinal lines. Aperture oval, angulated
behind,. rounded and slightly curved out in front. Outer
lip thin. ' ' :
There are only two examples; the one has only three lower
whorls preserved and measures 7,5 millim in diameter, while the
" other which is smaller but more comp]ete is about ]5 millim. in

height and 5 mllhm in diameter. '

Toxu~naca described this species-from the: Upper Musashmo of
Qji under the name of Scaloria immaculata Sow. (Thes. Coneh.,
I, Scalaria, p. 93, pl X‘{XIII fig, 58) which lives in Central
Japan, but the SowErBY species has very thin ribs which dleap-
pear about the middle of the whorls and is quite a different form.

Fossil occurrence.—Koshiba Zone (Koshiba); Upper Musa-
shino of Musashi.-

Family Bulimidz. \
Geuus FEulima, Risso.
82. Eulima (Leiostraca) yokoskensis, YOKoYAMA.
Pr. V. FIG 7 '

_ Shell very small, subulate, w1th splre somewhat curved,
smooth, pohshed white and shining; whorls about nine, sllghtly
convex. Aperture ovate, pomted behind and rounded in front.
Inner lip a little reflexed outward; Outer lip thin and Qhau‘p '
Helght 5 millim. Dianveter 1,5 millim." :
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This shell resembles Eulima solidule Sow. (V oy. Sarnarang,
p.- 52, pl. XI. fig. 26) of China Sea, but the aperture is more-
produced in front. A single specimen.

FFossil oceurrence.—Yokosuka Zone (Yokosuka).

83. Eulima (Leiostraca) sagamiana, Yorovama.-
Pr. V. Fic. 8.

Shell very small, subulate; Whorls perfectly flat, smooth,.
glossy; body-whorl large with periphery rounded and base strongly
convex. Sutures not very distinct. Aperture ovate, acute-
behind and rounded in front. Outer lip thin. '

The single specimen which we possess lacks the apical por tlon
of the spire. But the nuruber of whorls may have been about
seven or eight, with height measuring about 3,5 millim. The-
diameter as well as the length of the aperture is about 1 millim. ‘

Warsox in his Challenger Report described several species of”
Eulima of which E. acanthyllis and E. fumelica seem to be nearest
to this fossil form. But the former (Challenger Gastropoda, pl..
XXXV, fig. 8) has the inner lip more reflected over the columella
and the latter (1. ¢. pL. XXXVI, fig. 4) has the outer lip protruding"
out of the straight line drawn from the apex downward on the-
spire.

Fossil occurrence.—Naganuma Zone (Naganuma).

Family Pyramidellidz.
Genus .Pyramid,ella, LaMARCK.
84. Pyramidella (Tiberia) psen-do-pulchella, Yoxrovaua.
Pr. V. Ere. 11.

Shell small, elongate-conic, with a spiral zone of brown close-
to the lower suture, while on the body-whorl there is another
band of the same colour on the anterior portion of the base.
Whorls about ten, separated by deep impressed sutures, very
flatly convex, pohshed Perlphery somewhat angulated. = Dase-
short, rounded., - Aperture ovate, angu]ar behind. Outer lip thin.
Columella bipicate, the posterior fold ‘much larger than the-
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anterior which is weak. -z.-‘.Heig}ht 6 mﬂlﬁ{m.ﬁ " Diameter 2,8 millim.
A single specimen. Sy

This shell is closely aLm to our hvmO species PJranzzdella
pulchella Adams (Dall and Bartsch, Notes on Jap., Indopac.,
Amer. - Pylamldelhdae Proc U. S. Nat. Mus., \X p- 323, p] .
XXV, fig. 4.), but it is sherter with the whorla a little more
convex and sutures deeper :

. Fessil occurrence. —Naganuma, Zone (Naganuma) ‘

~ There is a specimen of a Pyramidella from Yokosuka 7 millim.
high and 3 millim. in diameter exactly like that from Naganhma
both in shape and coloring, but distinguished by the somewhat
thickened outer lip with three. transverse teeth within, of which
the lowest is comparatlve]y very small. At first I took it for a
different species, but .as.there -is a possibility of its being an
abnormal or pathological form I prefer to treat it for the pxesunt
simply as a variety under tho name of var. dentafa.

Genus @dostomia, FLEMING.
85. Odostomia (Odostomia) hilgendorffi, CressIN.

Pr. V.. Fic. 9.

Odostomia - hilgendorfi. CressiNn in Conch. Ca.b.‘,Ma,rt.'u. Chemn., 2d ed., Pyramidella,
1900, p. 119, pl. XXVIIL. fig. 5. Darrn a. Bartsch Notes on Jap., Indopac., a. Amer.
Pyramidellide, Proc. U.:S. Nat. Mus., p. 364, pl. XXIV, fig. 5.

This species has been minutely described by Dari and
" Bartsch in the above mentioned work, but the specimen on which
the description was based havmg had the outer lip fractured, mno
mention is made of.several transv erse ridges which line the inner
surface of the outer lip at a little distance.from the margin.
The largest of the fossil specimens which measures about 7 millim.
in height shows them -'-V,er'y distinctly, while in the smaller ones
they are more or less weak. ' (On the plate, the species has
been numbered by mistake as 6, bélow fig. 8). '
Fossil occurrence. —Nagémum.a Zone (Naganuma).
Living.—Northern Japan (Hakodate).
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86. "Odostomia (Parthenina) talkinoga.wensis, TORKUNAGA
' Pr. V. Fic. 10.

Odotomia takinogawensis. ToruNAaa, Foss. Env. Tokyo, p. 23, pl. I, fig. 45.

Shell small, elongate-ovate, turrete; whorls six, of which two
are nuclear and smooth, the others slightly convex, perpendicular,
shouldered with shoulders angular and surface above them flat and
slightly sloping, longitudinally plicated; plicze about fifteen on
the penultimate whorl, straight, more or less sharp and roof-like,
separated by interspaces of nearly equal breadth, reaching from
the upper to the lower suture, weaker and finer on the body-whorl,
becoming obsolete in its last portion. Periphery rounded. Base
convex with continuations of weak longitudinal plicee and very
finely transversely striated (only seen with a magnifying glass).
Aperture ovate, with the posterior corner pointed. Outer lip
sharp, dentate within. Columella with a strong fold. Height
5 millim. Diameter 2 millim. Two specimens. ‘

Fossil occurrence.—Naganuma Zone (Naganuma) Uppel
Musashino of Musashi (rare)

87. Odostomia (Odostomia) sublimpida, YoxrovaMa.
Pr. V. Fia. 13.

Shell very small, elongate-conic. Whorls six, flatly convex,
separated by deep sutures, smooth. Body-whorl feebly angulate
at the periphery. Aperture large, ovate, rounded in front, acute
behind. Outer lip thin. Columella with a sharp lamellar fold.

There are two specimens apparently belonging to one and the
same species. The one is from Naganuma, which, though larger,
has only the last three whorls preserved. The other is from
‘Okine, which, though smaller has the shell perfect. The latter
measures 3 millim. in height and 1,5 millim. in diameter.

The species is very much like Odostomia limpida Darr and
Bartscu (Notes on Jap., Indopac., and Amer. Pyramidellide,
Proc. U. S. Nat. Mus., vol, XXX, p. 364, pl. 26, fig. 7) also from
Japan. But the fossil form, so far as the only perfect specimen
from Okine goes, is decidedly shorter with the sutures deeper and
‘the aperture wider. -
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l*ossﬂ occurrence.—Miyata Zone (Okme in Nagai); \Taga-

:nama Zone (Naganuma)" Upper Musashino of Shimosa.

'_ Genus Turbonilla, Risso.
88. Turbon_illa'(Cingulina) adamsi, YorovamaA.
- Pr. V. Fie. 17.

- Shell small, elongafe-conic. Nuclear whorls planorboid,

-standing on edge on the first whorl. Post-nuclear whorls about

ten in number, nearly flat and furnished with two deep spiral

-grooves, dividing the surface into three unequal parts with the
-uppermost narrowest and the lowest broadest. Body-whorl with a-
~ third, somewhat less deep spiral groove at the periphery which is
“bluntly angulate. Sutures deep. Aperture (fractured) subquadrate

“in shape.
The largest of a few specmnens which we possess measures

"7 millim. in height and 1.8 millim. in diameter.

This species is very close to Turbonilla triarata Prussry (Proc.

Acad. Sci., Philad., Jan., 1904, p. 31, pl. V, fig. 48) living in_
Japan; but the whorls are flatter and the grooves deeper, looking

in these respects more like. 7. cingulata Dusxk. (ibid., pl. V,
fig. 47), also living in Japan, which has, however, three. grooves

_ anstead of two.

Fossil occurrence.—Naganuma Zone (Naganuma)_.

89. Turbonilla (Chemmtzm) suba.pprommata, YOKOYAMA
Pr. V. Fi1g. 18.

Shell small, slender, subulate. ~Whorls many, flatly convex,
separated by deep sutures, longitudinally ribbed. Ribs elevated,

-rounded, with about equal intercostal spaces, néarly straight,
‘reaching from the one suture to the other, ending at the rounded

periphery on the body-whorl, about sixteen on the penultimate

-whorl. Base convex, smooth, with only faint indications of ribs.

at the outer circumference.- Aperture subquadrate, acute behind.

«QOuter lip thin.
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A single specimen with only seven whorls preserved with
diameter 2millim. The height, if perfect, would he about 8 millim.

Turbonille. approvimata Darrn and Barmsca (Notes on Jap.,
Indopac., a. Amer. Pymmldelhdae p. 337, pl. XX, fig. 1) which
closely resembles the present species is. dl:,tmgulshed by having
more ribs (22 on the penultimate whorl).

Fossil occurrence.—Naganuma Zone (Naganuma).

90. Turbonilla (Mormula) tokunagai, Yorovama.
Pr. V. Fie. 16. ‘

Shell small, slender, turriculate. ~Whorls fifteen, the nuclear-
whorls two, of which the first is pushed sidewise, so that it appears.
~ to be attached to the lateral surface of the second; post-nuclear-
whorls flatly convex, longitudinally ribbed. Ribs elevated, with.
interspaces about double their breadth and very faintly, transver--
sely striated, sixteen on the body-whorl of which the last forms a
varix on the back of the outer lip. Periphery rounded. Base-
without ribs, but provided with a few fine spiral lines. Aperture-
- subquadrate, with the posterior angle acute. . Inner lip reflected
somewhat outward. Height 8 millim., diameter " 1,7 millim._
A single specimen.

This shell is somewhat like - Tw bonilla aulica Darr and
Bartscr (Notes on Jap., Indopac., and Amer. Pyramidellidae, p.
345, pl. XXII, fig. 7) from Kyushd, but in the latter the ribs are -
more numerous and the intercostal spiral striae stronger and more -
distinct. :

Fossil occurrence.—Yokosuka Zone (Otsu).

Family Turbinide.
Genus Turbo, LIsNE.

91. Turbo (Marmorostoma) coreensis, REcLuz.
Pr. V. Fies. 19, 20

Turbo coreensis. Recruz, Journ. de conch., 1353, p. 245, pl. 8, fig. 2. PiLsBRY, Cat Mar. .
Moll. Japan, p. 89. ) - i

Turbo coromn :{us var. coreensis. 'TryoN, Man. Conch., X, p. 217, pl. 47, fig. 19:

Lunella granulata var. coreensis. Duxker, Ind. Moll. Mar. Jap., p. 128. .-

-
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This species is qulte like Purbo gr cmulatus Garrry in form and
“sculpture, with the only difference of being not umbilicated. On
this account, it is often considered as.only a variety of the latter.

Four specimens have been collected and also two opercula’
“probably belonging to the same species. These opercula are
-calcareous, round in outline, convex and granular.

IFossil occurrence.—Yokosuka; Zone (Yokosuka and:Otsu).

Living.—Central and Western Japan; Corea. - o

ToxuxacA mentions Twrbo granulatus Gm. among.thefossils of
"Tabata, giving Turbo coreensis as its synonym, but nothing is said
‘as to whether the specimens belong to the true granulatus or to
VAT, Coreensis. . : ‘ -

Genus Leptothyra, CARPENTER. =
92. Leptothyra amussitata, (Gourp).
Pr. V. Fia. 21.

Leptothyra amussitata. Tryox; Man._Conc]L, X, p. 250, pl. 55, figs: 71, 72. Prsery, Cat.
Mar. Molli Japan; p. 90.
Trochus amussitatus. Tokunaca, Foss. Env. Tokyo, p. 29, pl. IT, fig. 2.
Turbd amussitatus. (ournv, Otia Conchologica, p. 160.
Tryon gives the description of t]iis'si)ecies as follows: —
‘“Shell globose-conic, impérfomte, solid, wuniform deep
~crimson; sutures deeply impressed; whorls 5, convex, spirally
lirate, the lire large and prominent on middle portion of whorl,
-alternating with smaller intercalated riblets; base very finely
~concentrically’ stuate, the whole surface decussated by NUMerous
regular oblique 1mpressed lines in the direction of inerémerital
‘striee; last whorl descendlng anteriorly; aperture subcircular,
-oblique, less' than half the length of shell, silvery iithin;
-columella slightly tuberculate at base. Alt. 8-10, diam. 8-10
millim.”’ _
Many specimens have been collected in the Yokosuka Zome.
Nearly all of them retain more or less the original colour. Tlie
intercalated riblets- are not always observable, though distinct in
some. A specimen from Koshiba which is bleached is the largest,
-measuring 6 millim. in height and diameter. '
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Tossil occurrence. %\[ijrata Zone (Motowada); Yokosuka
- Zonme (Otsu and Yokosuka); Koshiba Zone (Koshiba); Upper‘
Musashino of Musashi.

Living.—Northern Japan (Yamada Bay) and Sakhalin:

93. Leptothyra purpurescens, (DUNEER).

Pr. V. Fie. 22.

Leptothyra purpurescens. Tryon, Man. Conch., X, p. 251, pl. 69, fig. 24. Prrssry, Cat. -
Mar. Moll. Jap., 90.

Collonia purpurescens. Dunker, Index Moll. Mar. Jap., p. 129, pl. XIT, figs. 1-3.

This is a globose shell with five rounded whorls separated
by subcanaliculated sutures and spirally sculptured by unequal:
graniferous riblets at unequal distances. Between the riblets there-
are one or several fine close spiral strize. The aperture is round
and pearly within when living. - The purple colour is more or less-
preserved in our specimens which are in general larger than those-
of the preceding species, height and diameter being about 11

~millim. in the largest one. Rather frequent.

‘ Fossil occurrence.—Miyata Zone (Mukaibatake, Harashita.
and Maruyama-no-saka in Shimo-Miyata, Kami-Miyata fmd Moto-
wada). Upper Musashino, of Kazusa and Shimosa.

Living.—Japan (DuxkER).

94. Leptothyra cf. paucicostata, Darr.
Pr. V. Fic. 15.

A single imperfect specimen much water-worn and witlr
fractured outer lip.. It is a small shell, 8 millim. in height and
diameter, depressed-globose, solid and imperforate. The whorls
are few, rapidly growing, the last one having two strong, elevated
spiral ribs above the angulated periphery separated by concave
interspaces.  Of these two ribs, the lower one is somewhat larger,
while the one forming the periphery is about the same size as the
upper rib. The base is flattened near the periphery and orna-
mented with five spiral threads. The place where the umbilicus
ought to be; if it is present, is somewhat sunken. . ‘Lines of growth
very distinet. ' ' A
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_ On comparing this species with the living forms” figured by
Tryox in his Manual of Conchology, it resembles Le¢ptothyre
paucicostate. Darn (vol. X, p. 248, pl. 63, fig. 27) so much, that
there is hardly any difference between the two. But our speeimen
being imperfect, I can not determine it with certainty. '
 Fossil occurrence.—Yokosuka Zone (Otsu). :
'Livihg.—'DALL;s species lives on the coast of California.

- Family - Trochidz.
Genus Chlorosfoma, SWAINSON.
95. Chlorostoma miyatense, Yorovama.
Pr. V. Fie. 33. .

Shell small, flatly conical, pointed at apex; whorls about six,
of which the first one and a half are nuclear and smooth, the
others flatly convex with shallow but broad canaliculated sutures,
spirally costellated; costellz subequal, six on' the penultimate
whorl with the two uppermost granulate, separated by interspaces
of nearly equal breadth which are finely but distinctly cross-striate
by incremental lines. Periphery sharply angulated,. projecting,
crenulate by lines of growth. Base flat, with many unequal

- spiral threads crossed by lines of growth and appearing granulate.
Umbilicus wide, deep, funnel-shaped with surface flat and only
with lines of growth and with margin ‘angular and crenulate.
Aperture squarely rhombic with breadth somewhat greater than
height. Inner lip smooth, the callus being partly spread over the
-base. Outer lip simple, sharp. The colour of the shell seems to
_ have. been white with pink blotches, as the-latter are more or less
distinctly preserved, though in a faded condition. Height 6
millim., diameter 8,5 millim. Two specimens. :
The close ally of this species is Chlorostoma gundlachi PniL.
(Sysr. Conch.- Cab. Mart. u. Chemn., vol. I, part III, p. 226, pl.
34, fig. 13) from Cuba which Prisgry in Tryon's Manual of
Conchology (vol. XI, p. 185) considers as an immature form of
C. scalare Axtox. Anyhow, -our shell has a sharper periphery
and a flatter base. clo
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. Fosail ocemrence.—Miyata Zone: (Kaml-Mlyata and Maru-
Vama no-Saka in Shimo- Mlyata) ' : ce

. 96.. Chlorostoma quantoanu-m, YorovAMA. sl
Pr. V. Fic. 24.

Shell umbilicate, conoid, rather thick; whorls aboﬁtf SiX,
parted by deep canaliculated sutures, slightly convex in the upper
half and somewhat concave in the lower half, closely spirally
striated; strize subequal except the one at a small distance from
the lower suture which is much stronger than the others, more
than ten in number on .the. penultimate whorl, crossed by fine
* incremental lines making them appear finely granulate; the upper-
edge of the body-whorl coarsély and irregularly though weakly
tuberculated. Periphery angular, yet not quite sharp. Base
‘convex, finely and closely spirally striated, ‘crossed by coarse lines
of growth. Umbilicus deep, margined by 4 rounded ridge outside
of which and at a little distance from it there is also a spiral cord,
though not so large and elevated as the inner ridge. Aperture
squarely rhombic, with breadth greater than height. Inner lip
~covered by a callus which is also partly spread on the inner side
of the umbilicus. Height 7 millim. Diameter 10 millim.

The only specimen present is coloured dark-red or purple.

Fossil occurrence.—Yokosuka Zone (Yokosuka).

97. Chlorostoma tokunagai, YoROYAMA.
Prn. V. I‘IG 25.

bhell small, conoid, rather thick; whorls abOut five, separated
by somewhat canaliculated sutures, with four spiral threads except
on the last whorl, of which the lowest situated somewhat above
the suture is the largest, while the upper three are subequal; the
space between the lowest thread and the suture is provided with
a few fine spiral strize; body-whorl provided with many unequal
spiral threads, the periphery two-angled being formed. by: two
larger threads somewhat distant from each other and with the
interstice concave and spirally striated; above the upper thread of
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the periphery, there are still two coarser threads between which

there are one to three finer ones. Base convex, with more than

ten spiral striee between which there is an interstitial stria most
-distinct near the umbilicus which-is small and deep. Lines of

growth distinet, especially on the base.  Aperture squarish (outer
lip somewhat fractured). Height 4 millim., diameter 6 millim.

"The only specimen present is coloured pinkish with blotches of a

deeper purple.

This species is easily distinguished from- the p1ecedmg ones
by bicarinated periphery.

Fossil occurrence.—Yokosuka Zone (Yokosuka).

Genus Cantharidus, MONTEORT.
98. Cantharidus japonicus, '(A. Apawms).

Pr. V. Fia. 26.

Cantharidus japonicus. - Prussry, Cat. Mar. Moll. Jap., p. 95.

Ziziphinus japonicus. A. Apams, Proc. Zool. Soc. Tond., 1851, p. 167.

Trochus hiluris. LiscHKE, Jap. Meeresconch., I, p. 85, pl. V, figs. 14, 15.
Calliostoma hilaris. Prisery in Tryox’s Man. Conch., XTI, p. 365, pl. 17, fig. 25

The shell is small, high-conical, imperforate; whorls about
six, almost flat with very little convexity, separated by sub-
«canaliculated sutures, smooth with usually two, rarely three,
impressed spiral lines near the lower suture which may be in-
-distinet, or even wholly obsolete. Periphery. angulated. Base

-convex with several spiral strize. ~Aperture subquadrate. Height

8 millim., diameter 6 millim.
‘ Living specimens of this species shine with a yellowish - to

greenish hue on the surface and iridescent green inside the-aper-

ture.  The traces of the external colour are partly preserved in
-our fossils.

Not frequent. _

Fossil occurrence.—Miyata Zone (Mukaibatake in Shimo-

" Miyata); Yokosuka Zone (Yokosuka and Otsu).

Living.—Central and Western Japan.
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Genus Bembzw, ‘WATSON.
99. Bembix crumpii, (PILsSBRY).

Pr. V. Fies. 27, 28.
Baihybemb"uc crispii. PrrsBry, Nautilus VI‘, p- '105, 103, pl. II, fig. 3. Cat. Mar. Moll..
Japan, p. 97, pl. XT, fig. 4. o
Only fragments, but recognized by a thin shell with two
coarse spiral rows of distant spined tubercles with another row.of
much smaller tubercles close to the upper suture. The base has
either distant crenulated spiral cords or rows of tubercles linked by
threads. The specimens are somewhat smaller than that figured
by Pissry. Rather frequent. '
Fossil occurrence.—Kamakura. Zone (Kewaizaka in Kama-
kura); Kanazawa Zone (Kanazawa and I‘emmae) Koshlbfl Zone-
(Koshiba). A .
Living.—Japan (Shelly O. Crump).

100. Bembix convexiusculum, YokovaMA.

"Pr. V. Fia. 32.

Shell thin, turbinate, imperforate. ~Whorls about eight,
rather convex, with a spiral row of granules close to the lower as
well as to the upper suture and with the intermediate space
smooth. Periphery which is formed by the lower row of granules.
angulated. Base convex with about five distant subnodose spiral
threads. Aperture subquadrate or subrhombic with the diagonal
from front to behind longer than the other. The best, though
not the largest, sp.ecimen measures 28 millim. in height and 19
millim. in diameter. Rare. '

This species is easily distinguished from the foregoing by the-
want of large spiny tubercles. Rare.

Fossil occurrence.—Kamakura Zone (Kewaizaka in -Kama-
kura); Kanazawa Zone (Kanazawa)
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Genus Margarita, LIEACH.
101. Margarita umbilicalis, BRODERIP et SOWEREY.
' Pr. V. Fia. 29.

BMargarita umbilicalis. BropErre and SOWERSY, Mal.v and Conch. Mag., I, p. 26, 1836.-
Conch. Mlust., fig. 5. Prussry, in ‘Tryox’s Man. Conch., X1, p. 288, pl. 39, figs. 61, 62, 64, pl..
64, figs. 39-41. -

Trochus umbilicalis. PrrLreer in Sysr. Conch. Cab. Mart. u. Chem.,’vol. IT, part 3, Trochus, -
p. 245, pl. 37, fig. 2. S

Two badly preserved specimens, the one with the diameter:
of about 9 millim. and the other with that of & millim. The:
shell is widely umbilicate, depressed-conic, thin, Acomposed' of
about six convex whorls whose upper ones are closely spirally’
striated, the strie becoming obsolete -on the lower whorls.
. Sutures deeply impressed. ‘Aperture oblique, subcircular. Peris--
tome simple. Umbilicus deep, funnel-shaped.

Though the greater part of the shell is broken, there is no-
doubt of its being the well-known arctic species. '

Fossil occurrence.—Kamakura Zone (Kewaizaka in Kama--
kura). : . '

Living.—Polar seas (Greenland, Melville Island, etc.). -

102. - Margarita cinerea, CouTHONY.

Pr.. V. Fia. 30.
» Margarita cinerea. Pirssry in Tryon’s Man. Conch., X1, p. 291, pl. 44, figs. 20, 25, pl. 60;
fig. 29, Gouwip, Invertebr. Massach., p. 252. Loven, Index Moll. Scandin. p-20.
Trochus cinereus. PrirrpeI in Syst. Conch. Cab. Mart. u. Chem., vol. II, part 3, p. 252, pl.-
- 87, fig. 15. ) . ‘ )
Turbo cinereus. .COIUTH_O.NY, Bost. Journ. Nat. Hist., I1, p. 99, pl. 3, fig. 9. -

A single example.

The shell is small, only 4 millim. in height and about 3,8-
millim. in diameter, thin, turbinate, umbilicate. The whorls are-
about six, shouldered, weakly convex on side, and flattened and.
horizontal above, spirally lirate, and obliquely striate. The lirz,
except on the body-whorl, are four in number, subequal, the-
uppermost being on the flattened upper surface close to the suture,
the next one forming the angular shoulder and the two remaining.
ones being on the lateral surface, dividing it into three subequal.-
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parts. On the body-whorl there-is a fifth lira at the periphery
which is .subangular. The oblique striz are sharp, numerous,
narrower than interspaces, crossing the spiral liree with points of
intersection nodose. Base flatly convex, with two spiral lire
-close to the periphery and some indistinet ones in the middle
portion crossed by lines of growth.  Umbilicus wide, funnel-like, -
bordered by two rows of granulated threads, the. outer one of
~which forms the angular margin, with lines of growth within the
-umbilicus rather coarse. ~Aperture subcircular, very slightly sub-
-angular below. | - o
T believe, this is one of the many forms of Margarita cinerea
which is said to be very variable. The Japanese fossil looks very
-much like fig. 54 (pl. 64) of Prispry.

Fossil oceurrence.—Miyata Zone (Kami-Miyata).

Living.—Behring Sea, North Atlantic (Massachusetts ;
Hebrides and Norway and still northward).

Genus Turciea, A. ADAMS.
103. Turcica imperialis, A. Apawms.
Pr. V. Fia. 31. '

Turcica imperialis. A. Apams, Proc. Zool. Soc. Tond., 1863, p. 507. Pmssry in TryoN'S
“Man. Conch., XI, p. 414, pl. 63, figs. 30, 31.
Trochus imperialis. Liscure, Jap. Mecresconch., IIIL, p. 67, pl. 1V, figs. 5, 6. ToruNAGA,
Foss. Env. Tokyo, p. 28, pl. I, fig. 60. } .
Trochus adamsianus. ScHRENCK, Moll. Amurl. u. &. novdjap. Meeres, p- 388, pl. XVI,
: fig. 3. ' .
A fine specimen, 19 millim. in height and 16 millim. in
-diameter.  Avams dezcribed this species as follows: —
““Shell conoidal, spire acuminate, base obliquely produced,
solid; whorls somewhat convex, with a strong nodulous cingulus
-at periphery, and beaded lirulee alternating with elevated lines,
interstices obliquely striate; sutures canaliculate; furnished with a
series of granules above;. base convex, furnished with concentric
.granulose cinguli.  Aperture- oblique, subeircular; columella
tortuous; terminating in a tooth; lip subexpanded, with entire
_margin; inside smooth.”’ '
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In our specimen, the granulose cinguli of the base are -

alternately coarse and fine, and abbut twelve in-all. The aper--

ture is- subquadrate.

Fossil occurrence.—Miyata Zone (Mukaibatake in Shlmo-—
Miyata). Upper Musashino of Kazusa and Musashi.
Living.—Northern, Central and Western Japan.

Genus Calliostoma, SWAINSON.
104. Calliostoma cipangoanum, YOKOYAMA.
P1. V. Fia. 23.

Shell small, conical, imperforate; whorls about five, b]ight])'r‘
convex, spirally ribbed; ribs three with somewhat broader inter--
spaces, the uppermost one close to. the suture and beaded; on the-
body-whorl there is a fourth rib which is smooth and forms the
_keeled periphery; a fine interstitial line is present in each inter--
space except the lowest. Base rather flat with many close -
unequal spiral threads. Incremental lines indistinet except on-
the base. Aperture trapezoidal. Columella smooth. Height 3,5+
millim., diameter 3,5 millim. '

A single example. It resembles Calliosloma occidentelis :
MiGHELS et ADAMS (PILSBRY in Tryox’s Man. Conch. XI, p. 393,
pl. 37, figs. 2, 3) from North Atlantic and the English Crag, Lut.
the periphery is decidedly more angular.

Fossil occurrence.—Yokosuka Zone (Yokosuka).

105. Calliostoma sagamianum, YOKOYAMA.
,Pr. VI. Fia. 1.

Shell conieal, imperforate, rather solid; whorls nearly flat™
with two elevated, granose spiral ridges dividing the surface into.
three unequal parts, of which the middle iz the broadest and the-
lower the narrowest; these interspaces are ornamented with
several unequal beaded striee whose number varies between two-
and six according to the breadth of the interspace. Periphery
carinated, smooth. Base flattened, -with many close unequal-
smooth spiral striee.  Aperture trapezoidal.
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The only specimen we possess lacks the upper portion of the
spire, but it seems to have been high-conical. The diameter is
9 millim. _ ' : .
Fossil occurrence.—Naganuma Zone (Naganuma).

Genus Efuchelus, Puiniprr
106. Euchelus fenestratus, Yorovama.
Pr. VI. Fic. 2.

Shell small, thick, globose-conical, imperforate; whorls about -
five, quickly growing, convex, spirally ribbed and longitudinally
«costellated; spiral ribs three on the penultimate whorl, eight on
the last, with about equal interspaces, crossed by costellee, divid-
ing the interspaces into square pits, and making the ribs granose.
Sutures impressed. Periphery rounded. Base convex, with an
interstitial riblet between some ribs and developed only behind
the outer lip. Columella smooth. Aperture subcircular.  Outeér
lip thick, denticulate within, about 12 teeth being present between
the posterior angle of the aperture and' the lower end of the
columella. Height and diameter 5 millim.

This shell of which we possess only one specimen resernbles
Buchelus ruber A. Apams (Trvox's Man. Conch. XI, p. 440, plL
67, fig. 79) living near Kamakura and in the Japan Sea, which is
however umbilicate and has a greater number of spiral ribs.

Fossil occurrence.—Yokosuka Zone (Yokosuka).

Genus Umboniwm, LINEK.
107. Umbonium giganteum, (Lzsson).

Pr. VI. Fia. 5.

Umbonium giganteum. Prrssry in Tryon's Man. Conch., X1, p. 454, pl. 58, figs. 17-18.
DuxkER, Index Moll. Mar. Jap., p. 134,

Rotella gigantea. Lrsson, Tllust, de Zool., t. 17,1831, KiewEr, Spec. et Icon. Coq. Viv., p.
16, pl. 8, fig. 7. Sowersy, Thes. Conch.. V, p- 186, pl. 472. figs. 15, 16.

Globulus giganteus. LiscHKE, Jap. Meeresconch., vol. ITL p. 63.

- A fractured specimen of a large, solid, depressed. Umbonium
with flattened to somewhat coneave smooth whorls, rounded
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perlphery and’ slightly convex smooth base, is evidently a species
now living near the coast of Central and Western Japan '

Fossil occurrence.—Naganuma.

Living. —Central and Western Japan.

'108. Umbonium costatum, (VALENCIENNES).
Pr. VI. FiG. 6.

Umbonium costatum. Prissry.in Tryon’s' Man. Conch., XI, p. 454, pl. 59, figs. 34, 35.
‘DouNkER, Index Moll,, p. 134. .

Rotella costata.  VALENCIENNES in KIENER, Spec et Icon. Coqg. Vlv p. 10,.pt. 2, fig. 2.

Globulus costatus. . LiscHEE, Jap. Meeresconch., I, p. 91. Scurexck, Moll. d; Amurl. u. d.
-nordjap. Meeres, p. 367. . . '

A large specimen measuring about 25 millim. in diameter
:and a much smaller one. ‘

This species is like the preceding in shape, but easily dis-
tinguished by spiral grooves running over the whorls and a
tendency to tuberculation of the uppermost part of the same.
“The orlgmal colour is faintly preserved.

" Fossil occurrence.—Naganuma Zone (Naganuma) Upper
Musashino of Shimosa and Kazusa. : -
Living.—Northern, Central and Western Japan.

.

Family Cyclostrematidee.
Genus Cyclostrema, MARRYATT.
109. Cyclostrema duplicatum, LiISCHEE.
Pr. VI. Fie. 8.

Cyclostr«ma duplwalum LiscekE, Malakozool. Blitter, vol. 19, p 10i. Jap. Meeregconch.,
volI[IpSlplIIIﬁnglO
A single example 4 millim. in diameter agrees fairly well
with a species described by LiscEKE under the above name. It is
- .characterized by the double-keeled periphery above which there
are two more keels. The base was described by LiscHkE as
having two keels and the elevation surrounding the.umbilicus is
-said to be keel-like. DBut in our specimen the base shows only a
-single keel and instead of a keel-like elevation there is only a
-tounded swell. The round and thickened mouth and “spiral_strice’
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on whorls and base crossed by lines of growth agree with the
LiscexE’s description.
Fossil occurrence.—Yokosuka Zone (Yokomka)
Living.—Central J Japan.

Family Fissurellide.
Genus Macroschisma, S;VAINSON.
110. Macroschisma sinensis, A. Apawms.
P1. VI. Fre. 3.

- Macroschisma sinensts. A. Apams, Proc. Zool. Soc. Lond., 1855, p. 122. SowEegrsy, Thes..
Conch., vol. III, p. 250, fig. 219. Pirsery in Tryon’s Man. Conch., vol. XII, p. 190, pl. 59,
figs. 56-59. _Catal. Mar. Moll. Japan, p. 107, pl. VI, figs. 6-8.

This oblong shell with subparallel lateral margins, a fine-
latticed sculpture and a long narrow perforation posteriorly some-
what widened and equal to about one-third the length of the
shell, has been minutely described by Prussry both in the Manual
of Conchology and his Catalogue. :

- We possess three examples, the largest of which measures 19-
millim. in length, 8,5. millim. in breadth and 5 millim. in height.

Fossil occurrence.—Yokosuka Zone (Yokosuka and Otsu)..
Upper Musashino of Shimosa.

Living.—Central Japan, China Sea, Singapore.

Genus Fissuridea, SWAINSON.
111. Fissuridea cf. tanneri, (VERRILL).

Pr. VI. Fic. 18.
Fissuiella tanneri. VERRILL, Proc. U. 8. Nat. Mus, “vol. V p- 333, 1882; Tmns Conn.
.Acad. Sci., VI, p. 255, pl. 29, fig. 13.

Glyzhis tanneri. Prussey in Tryon’s Man. Conch., XII, p. 213, pl. 63, figs. 25, 26.
VERRILL's description of Fissurella tannert runs as follows:
‘““Shell large, ovate, rather thin, with regularly and finely

decussated sculpture. Apex nearer the anterior (smaller) end,
moderately elevated. Perforation not large, round-ovate, con-
formable with the outline of the shell but more rounded, whole-
surface covered with rather fine, raised, radiating lines, with
interstices of similar width or narrower; these are decussated by:



Fossils from the Miura Peninsulnand sts Immediate North. o
numerous concentric raised lines, which rise into nodules, or.
towards the margin form small -a‘l‘(ﬁhed Al:a'mel.la@: in - crossing -the
radii.”’ ' |

We possess two imperfect specimens, one of which measures
about 10 millim. in height and is shown in the figure. They
agree quite well with the above deSCI‘lptIOl’], except in the
presence of ‘‘nodules’” and ‘‘ small arched lamellz”’ towards the
‘margin, but it must be remembered that our specimens are
much worn by friction with coarse sands abounding m the layer
in which they were imbedded.

Fossil occurrence.—K oshiba Zone (Koshiba). )

The living specimens of Fissuridea tanneri are found on.the .
east coast of North Ammerica, between Delaware Bay and Cape
Hatteras in depths of 104-142 fathoms.

\

Genﬁs Pu‘ncl‘u"&rulla, LiowE.
112. Puncturella subconica,* Yorovama.
" Pr. VI. Fie. 7.

The shell is elevated-conical, oblong in outline with acuminate
involute vertex. The radiating riblets are alternately large and
small, number about thirty-six in all, and -are -crossed by coarse
unequal concentric lines of growth, making them .appear sub-
nodose in well preserved specimens. The summit is nearly in the
middle pierced by a lanceolate fissure. Aperture oblong with
subcrenulate margin. Height 5 millim., diameters 6 millim. by 4
“millim. Three specimens. ' ‘ '

In shape this species is just like Puncturella fastigiata (Proc.
Zool. Soc., 1851, p. 228 and Thes. Conch., III, p. 208, figs. 15,
16) described by  A. Apawms from the Eastern Seas in which, how-
ever, the riblets are said to be equal. . Puncturelle conica ORrs.
from Falkland Islands (Thes. Conch. III, p. 208, pl. 245, figs. 1,
2) is very close to ours, the riblets being just as in the latter.
But the figure, given in Thesaurus looks a little flatter: Strange

* Puncturella conica ORB. in the list of shells given on p. 4 of my ¢ Climatic Changes in
Japan since the Pliocene Epoch ” refers to this species. '
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to say, this same species is figured in Tryon's Manual (vol. XII,
pl. 63, figs. 40, 41) much higher, with a larger summit and a
more oval aperture, so that it looks like a different species.
Therefore, in absence of real specimens for comparison, it is
impossible to determine whether our fossil is identical with it or
not. On this account I deemed it more advisable to describe the
former as a new species. But the close relationship existing
between the two is undeniable.
Fossil occurrence.—Koshiba Zone (Koshiba).

Genus Eh:argihula, LAMARCEK.
113. Emarginula fragilis, YorovAMA.
Pr. VL. F;G. 10.

Shell thin, depressed-conic, ovately oblong in outline; apex
subposterior, prominent, recurved with front slope convex and
posterior slope nearly straight and steep. The sculpture consists
of radiating riblets and concentric striee. Radiating riblets
numerous, about thirty in number with an interstitial riblet
between, which generally does not attain the apex; -between the
riblet and the interstitial one there are still one to three equal or
unequal fine striee. Concentric strie very fine, tolerably close
together, especially distinct in the interspaces but going over the
riblets, making them more or less granulate and rough. Posterior
slit deep. Cicatrix elevated, bounded by two sharp ridges and
divided into rectangular _pits by transverse septa. Apertural
margin crenulate. Helght 8,5 millim., longer diameter 14 mllhm
shorter diameter 10 millim.

A single specimen.

" This species comes closest to Emarginula cancellata PaiL.
(Thes Conch., III, pl. 246, figs. 15, 16) of the Atlantlc, but is
more elevated and the posterior slope steeper.

Fossil  oceurrence.—Miyata “Zone (Harashita— in Shimo-
Miyata): : -
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114. Emarginula sp. - |
Pr. VI. Fic. 15. .

Two imperfect specimens of a depressed-conical shell, more
depressed but larger than the precéding_'s‘pecies. The general
outline is ovate-oblong or elliptical, with  somewhat posterior
recurved apex, and sculptured with alternately large and small
radiating riblets between which there inay be still one or two finer.
ones. The total number of large and small riblets may be about
sixty. -There riblets are also crossed by very fine somewhat
distant concentric lines most distinct in the-intercostellar spaces..
The anterior portion of the shell is broken in both specimens,
therefore the form of the slit and cicatrix are not known. One of
‘the specimens measures 6 millim. in height about 16 millim, in
length and 12 millim. in width. It seems to resemble Emarginula
costulate Desm. (Tryon's Manual, XII, pl. 41, figs. 12, 13) and
Emarginula puncticulata A. Ap. (Thesaur., III., Emarginula fig.
. 14), but a strict comparison is not possible. :
Fossil oceurrence.—Koshiba Zone (Koshiba).

 Family Acmzide.
Genus Aemeea, ESCHSCHOLTZ.
115. Acmea heroldi, (DUNEER).

Pr.. VI. Fig. 12:

Aemea heroldi. Prussry, Cat. Mar. Moll. Japan., p. 111, pl. VI, figs. 13-18. Lrscmm Ja,p
Meeresconch., IT, p. 96.

Patella heroldi. DunkKER, Moll. Jap., p. 24, pl. I[I fig. 13.

Patella pygmea. Dunrer, Moll. Jap., p. 24, pl. IIT, fig. 20.

Tectura. heroldi. DuNkERr, Index Moll., p. 154.

A small ovately elliptical shell, not very hlgh sculptured
with unequal riblets which are either close together, or more or
less separate.  Vertex situated at the anterior fourth of the shell’s
length. The largest of our specimens measures 5 millim. in
height, about 12,5 millim. in length and 9 millim:- in width."
Rare. ’
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Fossil _‘occurfence.ﬁ—.yo‘kosuka.Zone (Otsu and Yokosuka).
Living.—Central and Western Japan.

116. Acmema kuragiensis, Yorovama.
| Pr. VI. Fia. 9.

Shell small, thin, conical, oval in outline, obtusely pointed at
apex whieh is somewhat anterior. Anterior as well as posterior
slope straight. The sculpture consists of very fine radiating lines
crossed by equally fine but distinct concentric stri, making them
é.ppea,r finely crenulate. Leéngth 7 millim., breadth 5 m]]hm
height 4 millim. A single specimen.

- This shell is -closely allied to Acmgva triangularis (CA.RP.)
(Tryon’s Manual, XIII, p. 20, pl. 7, figs. 74-78) and to Acmea
pdtz’na Escu. var. ochracea Darr (Tryon's Man., loc. cit:, pl. 9,
fig. 7-9), both from California. But. our shell is dlstlngmshed
from them by crenulate radiating lines.

Fossil occurrence.—Koshiba Zone (Koshiba).

117. Acmwa nOJLmenms, YOKOYAMA
PL VI. Fie. A1,

Shell small, thm conical, oblong in outline, with anterior
and posterior slopes somewhat convex and lateral surfaces some-
what flattened. Apex a little anterior, pointed. Surface with
fine radiating lines which are almost obsolete. Length 9 xmlhm
breadth 5 millim. helght 5 millim. A single specimen.

At first I took this for the same speecies as the preeeding, but
the higher form and the non-crenulate, obsolete radiating lines
make it appear somewhat different. So at present I prefer to
treat it as a new species. - It is not unlike Aemea conulus DER.
(Moll. Jap., p. 24, pl 111, ﬁg 19) whlch 1s, however, higher and
‘broader.

Fossil occurrence. —Kana/awa Zone (\Topma)
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Family Patellidz.
Genus Helcioniseus, DALIL.
118. Helcioniscus pallidus, (Gourp).”

Pr. VI Fres. 16, 17.

Helcioniscus pallidus. Prisery in Tryon’s Man. Gonch., vol. XIII, p. 133, pl. 87, figs. 9, 10.
Catal. Mar, Moll. Japan, p. 112.
Patella pallida. Gourp, Proc. Bost. Soc. Nat. Hist.; VII, p. 162. Dunker, Index’?MolL’

‘Mar. Jap., p. 156. LiscHKE, Jap. Meeresconch., I, p. 112.:

Patella lamanonii. SoHRENCE, Moll. d. Amurl. u. d. nordjap. Maeres p. 303, pl XIV

‘ﬁgs. 6-9.

There are several specimens which can be assigned to this

species. The largest which is a little broken is 28 millim. -long,

about 24 millim. broad and 17 millim. high, with about twenty-
two ribs at unequal distances and one to several interstitial riblets.
The position of the apex varies as in the living forms, being either
subeentral or more anterior. ' The shape is subovate to oval in
outline and high-conical, the'l slopes: being straight or somewhat
convex. - .

Fossil  oceurrence.—Miyata- - Zone (Kaml -Miyata, Shimo-
Miyata and Motowada); Koshiba Zone (Koshiba). Upper Musa-
shino of Kazusa.

Living.—Central a,nd Northel n Japan.

Class - Scaphopoda.’
Family Dentaliidae.
Genus Dentaliwim, LiNye.
119. Den_taiitim complexum, DALL.

' Pr. VI. Fie. 27. :

Dentaltum complezum. Davr, Proc. U. S. Nat. Mué, XVII, 1895, p. 686, pl. 26 fig. 3.
Prssry in Teyon's Man. Conch., vol. XVII, p. 76, pl. 20, fig. 35. Iwaxawa, Cat. Jap. Moll,
Nat. Histe Departm., Tokyo Imp. Museum, part I, p. 135.

Shell thick, solid, only gently curved towards the apex, with
about forty round-topped, elevated longitudinal riblets which are
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mostly subequal on the apertural end, but alternately large and
small towards the apex. Interspaces generally wider than the
riblets. Striee of growth close, fine and sometimes very prominent.
Orifices nearly circular.

This species is vely much like D. vernedes Hantey (Sowerny,
Thesaurus, vol. ITI, Dentalium, p. 101, pl. 225, fig. 3) living in
our -seas, but is readily distinguished by the interspaces being
wider than the riblets, while the reverse is‘the case in the Hanrney
species. '

Very frequent, especially in the Kanazawa and Koshiba
~Zones. '

, Fossil oceurrence.—Kamakura Zone (Umgo) Kanazawa Zone
(Kanazawa and Nojima); Koshiba Zone (Koshiba); Naganuma
Zone (Kikkozan, Tijima and Naganuma). -

Living.—Sandwich Islands at a depth of about 300 fathoms,

also Enoura in Suruga Bay, Central Japan.

120. Dentalium weinkauffi, DUNKER.

Pr. VI. Fias. 19-21.
Dentalium weinkaufi. Dunker, Index Moll. Mar, Jap., b 153, pl. V, fig. 1. PirsBry in

Tryon’s Man. Conch., vol. XVIL, p. 40, pl. T1, fig. 26.
Dentalium cf. weinkaufi. Torunaca, Foss. Env. Tokyo, p. 33, pl. 1L, fig. 16.

This species is recognized by its well-curved shell, ribbed in
the apical portion, but smooth in its apertural portion, the ribs
gradually ‘vanishing towards the latter. The number of ribs varies .
according to the individuals, but are generally between twelve and
sixteen near the apical end, gradually increasing, however, towards
the aperture. ~Frequent, but mostly broken.

Fossil occurrence.—Miyata Zone (Mukaibatake in Shimo-
Mlyata and Kami-Miyata); Kanazawa Zone (Nojima); Koshiba

" Zone (Koshiba); Naganuma Zone (Naganuma); Upper Musashino
of Musashi, Kazusa anq Shimosa.

Living.—Central Japan.
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121. Dentalium -octogonum, LAMARCE.
Pr. VI. Fies. 22, 23, 24. '

- Dentalium oclogoﬁu;rz. Lamarok, Anim. sans Vert., V, p. 344, LIscHEE, Jap. Meeres~
cd_nch., II, p. 103, TIL, p. 75, pl. V, figs. 1-8. Dunker, Moll. Mar. Jap., p. 153. SCHRENCK,
Moll. Amurl. u. d. Nordjap. Meeres, p. 381. . Brauns, Geol. Envir. Tokio, p. 95. Toruw~aca,
Foss. Env. Tokyo, p. 33, pl. II, fig. 15. ) ]

Dentalium "octungulatum. Donovan, Nat. Hist. Brit., Shells, V, pl. 162. Piissry in
Tryon’s Man. Conch., XVII, p. 16, pl. II, figs. 16-18, 22.

Dentalium hezagonum. Gourp, Proc. Bost. Soc. Nat. Hist., vol. VIT, p. 166. Otia Conch.,
p- 119. Sowersy, Thes. Conch., III, P 103, pl. 228, fig. 10. LiscekE, Jap.- Meeresconch., 11T,
p- 74, pL. V, figs. 4, 5, and var,, figs. 6, 7. Prusery in:Tryon’s Man. Conch., XVII, p. 18, pl.
10, figs. 20, 21, and var. 23, 24, 27, 28. ‘ . -

Dentalium sexcostatum. Sowersy, Thes., ITL, p. 103, pl. 223, fig. 11.

The shells of a Denfalium here figured have been formerly
described as two distinet species under the ‘names of octogonum
and hevagonum.  But the number of ribs on which the above’
distinction is based is very variable; it varies between six and
nine. Fig. 22 has six, but fig. 23 has seven and fig. 24 nine.
The interstitial riblets or strize are also variable in number. In
some interspaces there are none, in others there are three to six.
: They are equal or subequal eqmdlstant or mequldlst'mt

Frequent.

Fossil -occurrence.—Miyata. Zone (Nagal) Yokosuka Zone
(Yokosuka and Otsu); Naganuma Zone (Naganuma); Upper
Musashino of Musashi, Kazusa and Shimosa. . _

Living.—Northern, Central and Western Japan; China;
Australia; Ceylon. ‘ o

122, Dentalium edoe“se, TORUNAGA.

Pr. VI. Fic. 28.
Dentalium cdoense. 'ToruNAGa, Foss. Envir. Tokyo, p. 34, pl. 11, fig. 17.

Several fragments of a small, slender, tubular shell, hardly
1,5 millim. in the greatest diameter, well curved but with
curvature not always quite regular, and with surface si:nooth,
glossy, and more or less uneven in some parts seem to be identical
with the one described by Toku~xaca under the above name. -In
one specimen very faint and extremely fine longitudinal lines are
observable under a strong magnifier. '
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Fossil occurrence.—Miyata. Zone (Nagai); Yokosuka Zone
(Yokosuka); Naganuma Zone (Naganwma); Upper Musashino of

Musashi and Shimosa.
Living. —Central and Western Japan.

Genus é’qd?u-ha.b, Painipe.
123. Cadulus gardonis, YoRO¥aMA.
Pr. VI. Figa. 25, 26.

Shell small, slender, slightly curved, smooth, obtusely
angulated just behind the aperture, whence it narrows both
anteriorly and posteriorly, but very quickly anteriorly and very
gradually posteriorly.  Aperture circular, straight. No slit.
Length 7 millim. greatest diameter 1 millim., posterior diameter
0,8 millim. Two specimens, one of which is broken.

This species is’ closely allied to Cadulus acus Darr (Tryon's
Manual, XVII, p. 191, pl. 36, fig. 27) from the West Indies in
which, however, the shell is more pointed and. the aperture some-
what oblique.

Fossil occurrence. —I\[lyam Zone (Nag(u) Naganuma /one
(Naganuma). -

Class Lamellibranchiata.
Order Teleodesmacea..
Family Pholadidz.
Genus Pholas, LINNE.

- 124. Pholas fragilis, SOWERBY.

Prn. VI. Fie. 29.

Pholas fragilis.” Sowersy, Thes. Conch., vol. IT. p. 488, pl. 108, figs. 92, 93. TLascaxw, Jap.

Meeresconch., I, p. 143 ’
Barnza fragilis. Dunxer, Index Moll., p. 170

The shell is thin, fragile, transversely elongated, with the
anterior ventral margin widely notched and gaping, and the
posterior margin roundly pointed. The 'sculpture consists. of -
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num'er'ous,i low, wavy; concentric laminge, more wavy in the
anterior than in the posterior half; and’ these waves are so
arranged as to cause their crests to form radiating ribs which
~ become fainter towards the posterior, getting quite obsolete near
the posterior end of the surface. In some specimens the lamine * -
in the posterior part are cut up into many small-parts or tubercles
which are again arranged in a radial direction.

In none of the several specimens at hand is the.dorsal shield
preserved. The largest one measures 30 millim. in length and 11
millim. in height.

Fossil occurrence.—Yokosuka Zone (Otsu and Yokosuka)
Upper Musashino of Shimosa. .

Living.—Western Japan; PHILIPPINES.

Genus Jowannelia, C. des MOULINS.
125. Jouannetia japonica, - YorovaMA.
Pr. VII. Fie. 1.

"Shell small, thin, fragile, globose, \‘vi.de]y gaping in front,
with -the anterior end bluntly pointed and smooth, and the
posterior end rounded. Surface divided into two parts by a deep
" groove running from beak to antero-ventral angle, whence the
margin which is crenate ascends obliquely upward anteriorly.
‘The sculpture consists of distant concentric lamingz which in the
anterior portion are wavy, the crests of the waves forming: about-
eight 1ad1at1ng ribs whose interspaces are unequal, being broader
in the anterior portion. - Accessory plates not preserved. Height
6 millim., length about 7 millim. Rare.

QUOY and Garnarp described an allied species from the
Parureeines under the name of Pholas globulosa (Voy. Astrolabe,
IIIL, p. 549, pl. 83, figs. 16-19) in which, however, the anterior
end is serrate, and there is a radiating row of angulm points in
the middle of the posterior half of the surface.

Another allied species is living in the Bay of Sagami. It is
still undescribed, but is very close to the fossil form, the chief



106 : - Art. 6.—M. Yokoyama :

distinction lying in the finer radiating ribs and closer, less .prom-
inent, concentric laminz. : '
Fossil occurrence.—Yokosuka Zone (Otsu).

F&mlly Saxmavndae
Genus Sawxicara, FLEURIAU de BELLEVUF
126. Saxicava orientalis, Yoxovaua.
Pr. VII. Fies. 2, 8.

~ Shell thin, fragile, transversely elongato-oblong, moderately
convex, inequilateral, the anterior side being about one-third of
the posterior, rounded’ in front, subtruncate (?) behind, nearly
straight ventrally. Surface rather uneven, with an edge running
from beak to postero-ventral angle which is rather sharp near the
beak, but blunt and indistinct near the shell-margin. The
sculpture consists of coarse irregular lines of growth, most prom-
inent behind the umbonal edge. Pallial line indistinet, but
pearly lustre is visible along it. Tooth one in each valve,
triangular and transversely elongated,. situated just below the heak
" and close to it.

A few bpemmens which we possess are all more or less
fractured. The left valve shown in the figure measures 11 mllhm
in length, 7 millim. in height and 1,5 millim. in depth.

A shell described as Sa.mcaw? Jragilis Nyst. by Woob from
the Coralline Crag (vol. II, Bivalves p. 288, pl. XXIX, 6) is
somewhat like our species, though decidedly shorter. :

Fossil occurrence.— Yokosuka Zone (Otsu). Upper Musa-
shino of Kazusa.

Family Pholadomyidz.
Genus Phoiadomya, SOWERBY.
127. Pholadomya japonica, YokoYAMA.
Pr. VI. Fiaes. 30, 31. _ »
Two good specimens were obtained, but owing t.o the ex-

tremely flaglle state of the shell, they became subeequentlv vely '
imperfect.
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- The shell is transversely elongate and. oblong, very in-
equilateral, swollen, and more so in the anterior than in the
posterior portion. The sculpture consists of concentric ribs and
radiating rows of tubercles. ~The concentric ribs are low and roof-
like, with wide flat intervals, getting posteriorly unequal and
irregular, and looking like coarse incremental lines. . The radiat-
ing ribs which are not present in the posterior portion of the
shell are distant and made up of rows of sharp tubercles on the
concentric ribs, which get sharper and spiny in the anterior
portion. These ribs situated in the middle portion of the shell
leave tubercular impressions on the cast, ‘while those situated in
its anterior portion leave none: The- impressions-of concentric
ribs on the internal cast are more prominent than the real ribs on
the shell’s surface.

This species is like Pholadomya hesterna Sow. (Woopn, Crag
Moll., Bivalves, p. 166, pl. XXX, fig. 1) of the English Crag
which is, however, more swollen and spiny. ‘ '

Fossil occurrence.—Naganuma Zone (Naganuma).

"Family Corbulide.
Genus Corbula, BRUGUIERE.
128. - Corbula vén_usta., GouLD.

Pr.- VIL. Fias. 4-6.

Corbula venusta. GouLp, Proc. Bost. Soc. Na,lt. Hist., vol. VIII, p. 25. Otia Conch., p. 164,
ScHRENCE, Moll. d. Amurl. u. d. Nordjapan. Meeres, p. 583, pl. XXV, figs. 1-4. Duxxker, Index
Moll., p. 177. TorRuwNaca, Foss Env. Tokyo, p. 39, pl. IL, fig. 22. -

A small, solid, ovately tnangulal rather complecsed shell 1s
broader than high, rounded in front and obliquely subtruncate
behind, with the ventral border broadly arcuate. The surface is
marked by a sharp edge running from the beaks to the postero-
ventral angle, and there is a shallow depression running long-
itudinally in the middle portion, distinct near the beaks, but
indistinet, toward the ventral margin. The sculpture consists of
concentric grooves which are rather’ uregular and unequal.
Length 10 millim., height 7 millim., thickness 4,5 millim.
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Very frequent.

Fossil occurrence. —Vhywta, zone (Shimo-Miyata, Yamagayado
in Kami-Miyata, Motowada and Nagal), Yokosuka Zone (Otsu
and Yokoska); Koshiba Zone (Koshiba); Naganuma Zone (Naga-
numa); upper Musashino of Musashi, Kazusa and Shimosa.

Living.—Northern Japan (the Hokkaido).*

Genus Basterotia, MAYER.
129. Basterotia gouldii (A. Apaws).
Pr. VII. .FIG. 7.

Basterotia gouldi. Pirsury, Cat Mar. Moll. Ja,pa.n; p. 118.
Eucharis gouldi. A. Apams, Ann. Mag. Nat. Hist., April, 1864, p. 309, Vovember 1868
p- 366. Dunker, Index Moll. Mar. Jap., p. 178, pl. IX. figs. 7-11.

Shell ovately subtrigonal, convex, rugosely concentrically
striate, subgranose in front. -Beaks tumid, strongly inclined for-
ward, with an obtuse keel running from the beak to the postero-
ventral angle. Right valve with one strong tooth and a ligamental
pit behind it: _

A single right valve 8,5 millim. long and 7

Fossil occurrence. —Yokosuka Zone (Otsu).’

Living.—Western Japan (Setouchi, Kyushu).

7,5 millim. high.

130. Basterotia trapezium, Yoxovama.
Pr. VII. Fies. 8, 9.

Shell rather thin, moderately swollen, ‘stiongly inequilateral,
roundly four-sided, no two sides of which are equal or parallel,
narrowed towards front and rounded at margin, dilated behind
and obliquely truncate, so that the posterior margin forms a
rounded angle with the broadly arcuate ventral margin. Surface
concentricatly rugose, a keel which may be rather indistinct run-
ning from the beak to the postelo -ventral angle. Beaks small,
pointed. : ' ‘

¥ Tokunaga mentions Whampoa near Canton as one of the places where Corbula venusta
]wes But this seems to be a mistake. -
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Two right valves one of which is 11 millim. long, 8 millim.
high and 3 millim. deep, while the other is 9,5 millim. long, 6,5
millim. high and 2,5 millim. deep.

This species is closely allied to a living one found in Sagami
Bay and probably identical with Basterotia recluzei A. Apams
(Ann. Mag. Nat. Hist., 1864, p. 309, unfigured). But the living
form is less inequilateral and the difference of the heights of the
anterior and pesterior ends less great.

Fossil oceurrence.—Yokosuka Zone (Otsu).

- Family Mesodesmatidae,
Genus Ewvilia, TURTON.
131. Ervilia otsuensis, YoroYAMA.
" Pr VIL Fres. 21, 22.

Shell small, rather strong, moderately convex, ovately trian-
. gular, equilateral; anterior border rounded, posterior obliquely
subtruncate, making a sharp angle with the broadly arcuate ven-
. tral border. Surface concentrically and rather unequally grooved.
Beaks median, small but pointed. Anterior.as well as posterior
cardinal tooth strong, with a longly triangular ligamental pit
between, \‘vhose posterior basal angle somewhat projects obliquely.
downward. Pallial line distinct with sinus shallow, rapidly
narrowing and bluntly ending. One left and one right valve
apparently belonging to different individuals..

The left valve measures 15 millim. in length, 12 millim. in
height and 3,5 millim. in depth. The right valve is slightly larger

Fossil oecurrence.—Yokosuka Zone (Otsu).

Family Mactridae..
Genus Mactra. meﬁ.
132. Mactra veneriformié, DESHAYES.
Pr. VII. Frc. 10.

Mactra veneriformis. Deshayes, Proc. Zool. Soc. London, 1853, p. 15 Reeve, Conch. Icon,

Mactra, pl, IX, fig. 78. Lischke, Jap, Meeresconch., I, p. 183, IT, p. 121, pl-IX, fig, 7,8 Wein i
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kauff in Syst. Conch. Cab. v. Mart. u. Chemn. XI, pt. 2, Mactra, p. 63, pl. 22. fig. 3,3a. Brauns,
Geol. Envir. Tokio, p. 38, pl, IV, fig. 17. Tokunaga, Foss. Envir. Tokyo, p. 40.
’ Mactra quadrangularis. Deshayes, Proc. Zool. Soc. London, 1853, p. 15, No. 5. Reeve, loc.

cit., pl. 1, fig. 3.
Trigonella veneriformis. Dunker, Index Moll., p. 182.

We possess two specimens of the left valve which are both
ventricose, though somewhat differeing in shape. The one s
“roundly triangular, while the other is more quadrangular. The
former has both ends of the shell more pointed than the latter and
) corresponds to what Lischke at first called Mactra zonata (loc. cit.
II. p. 6) and subsequently reduced to a variety of Mactra venerifor-
mes (IL. p. 121). Indeed, the form is very variable as shown by

hundreds of specimens now living in Tokyo Bay.
' * Fossil occurrence: —Yokosuka zone (Otsu); Upper Musashi-
no of Musashi and Shimosa
Living.—Central and Western Japan Nmthern China.

Genus Lutraria, LAMARCK.
133. Lutraria radiata, YoRoYAMA.
Pr. VII. Fre. 11.

Two right valves, the larger measuring 68 millim. in length,
33 millim. in height, and 7,5 millim in depth. ’
The shell is thin, compressed, transversely elliptical, posteri-
-orly somewhat dilated, strongly inequilateral the anterior side be-
ing somewhat less than one-half its posterior side; anterior as well
as posterior end rounded, ventral border broadly arcuate and
_sharp, dorsal border nearly straight. The surface sculpture consists
of small wrinkles covering the concentric lines of growth, and: faint
radiating, more or less straight striae most distinct in the central
and anterior portions, but obsolete in the posterior portion and in
the region near the beak.. Pallial sinus very Jlarge, linguiform.
Ligamental pit triangular with a strong tooth in front of it, while
the one behind it is very thin. : ’ '
The inner side of the shell still possesses traces of a dark pux-
phbh colour, espemal]y along the margins. '
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Fossil occurence.—Naganuma Zone (Naganuma),

Family Solenidz.
Genus Solen, LLINNE.
134. Solen gordonis, YOKOYAMA.
Pr. VII. Fie. 23. . °

Shell linear, straight, with upper and lower margins straight
and parallel; anterior end truncate, nearly perpendicular and
straight or even slightly concave with angles a little rounded; pos-
terior end also truncate, straight, perpendicular, with angles some-
what more rounded than those of the anterior. 3

A single specimen present is 100 millim. long, and 19 millim
high at the anterior and 20 millim. at the posterior end. '

This species is very closely akin to Solen beckii PuiLIpPI
(Abbild.; III, p. 43, Solen.pl. II. fig. 1) from an unknown locality,
in which, however, the anterior end is more oblique and the
posterior more rounded. - o

‘ Living.—Western Japan (Awap Island)
Fossil occurrence.—Miyata Zone (Shimo-Miyata).

Genus Solecurtus, BLAI‘\VILLE
135. Solecurtus abbrevmtus GOULD
-Pr. VIL Fics. 12, 18.

Solecurtus abbreviatus. ‘GOULD, Otia Conch., p. 164. RexuvE, Conch. Icon., Solecurtus, pI‘
I1, fig. 8. CLEssIN in Syst. Conch Cab. Mart. u. Chem., vol. XI, pt. 3, Solenaceae. p. 93, pl. 22,
fig. 3. _

The shell is thin and rather compressed, transversé]y oblong, ,
more than twice as long as high, anteriorly and posteriorly broadly
rounded, the posterior end sdmetimes appearing obliquely sub-
truncate rather than rounded. The ventral border is somewhat
excavated in the middle, while the dorsal border is nearly straight,
the arching being very slight. The beak is nearly median, the
anterior side being only very little longer than the posterior.  The
surface i3’ concentrically wrinkled, with a"distinct radiating g1f60\79
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in the middle which is directed a little obliquely to the posterior
side, and considerably widens towards the ventral margin. The
inner surface of the shell shows a broad, somewhat elevated rib
corresponding to the external groove and also many radiating
lines, a few of which behind the rib are very marked and rib-like.
Pallial sinus large, deep and rounded. A

There are many specimens which, h owever, owing to the thin
and brittle state of the shell are mostly broken. The largest and
best preserved one is a left valve, 44,5 millim. in length, 20,5
millim. in height and about 7 millim. in depth.

A living shell which we possess for comparison is unfortu-
- nately waterworn and bleached, but the original colour seems to
have been yellowish, and a part of the epidermis still attached to -
the shell is dark green in colour.

"Fossil occurrence.—Naganuma Zone (Naganuma).

Living.—Central Japan (Coast of Awa or Boshu); Hong-
Kong. -

136. Solecurtus diva,ricatﬁs, (LISCHKE).

Pr. VII. Fic. 14.

Solecurtus dwarwatus CLEssIN in Syst. Conch. Cab. Mmt. u. Chemn vol. XI, pt. 3, Sol-
~ enacea, p. 87, pl. 21, fig. 4.
Macha divaricata. ILiscHKE, Jap. Meeresconch., I, p. 142, pl. X, figs. 1,2. Dun~ker, Index
Moll,, p. 175, pl. VIL, fig. 26. Torunaca, Foss. Env. Tokyo, p, 36, pl. IL fig. 20.

A single fragment of the posterior end of the right valve
which, on comparison with the living spécimens, leaves no doubt
of its being the above mentioned species. : :

Fossil occurrence.—Yokosuka Zone (Otsu) Upper Musashino
of Shimosa, Kazusa and Musashi.

Living.—Central and Western Japan.

Family Tellinidae.
Genus Tellina, LINNE.
137.  Tellina nitidula, DUSKER.
P1. VII. Fia, 15.

Telling: mitidula. Duxgzr, Moll. Jap., p. 27., pl. I1T; fig. 14. TLischke, ‘Jap. Meeresconch.,
L, p. 129, TT, p. 113, pl. X, figs. 10, 11. Brauns, Geol. Env. 'l‘okm p- 39, Toru~AGa, Foss. Envir.
Tokyo, p. 42, pl. I, fig. 30. abec.
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The shell is transversely oval, very thin, compressed with
the anterior side longer than the posterior. The anterior margin
is rounded, while the posterior is arcuate and at its junction with
the ventral margin blantly angulate. The hinge' consists of two
-small dlvexgmg teeth. of which the anterior in the.left valve and
the posterior in the right valve is bifid. The so-called Tellina-fold
is not so marked in this species. - The surface in grown specimens
is concentrically striated. The umbonal edge running from the
beak to the postero- -ventral angle is very obtuse. The pallial
sinus is large and deep, almost- reaching to the anterior adductor
impression. :

One left valve and one small right -valve. The former
measures 23 mllhm in length and 14 millim. in height. -

" Fossil oceurrence.—Miyata Zone (Nagai) and Naganuma Zone
(Naganuma); Upper Musashino of Musashi, I\aauc‘t and Shimosa.
Living. —Centl al and W estern J apan

138. Tellina ojiensis, TOKUNAGA.
PL VII. Fics.- 16, 17

l’ellma ojiensis. Toxuxaca, Foss. Env. Tokyo, p. 44, pl II ﬁgs, 34a,a’, b

L

_ The shell is rather small, not very thin, complessed ob-
liquely subovate, somewhat inequivalve and inequilateral, the
- posterior side being a little shorter than the anterior. Anterior
and posterior dorsal margins sloping, the posterior niore steeply
than the anterior. ~Anterior margin rounded and passing gradu-
ally into” the broadly arcuate ventral margin. Postero- -ventral
angle obliquely truncate. The surface 1s covered with fine,
regular, concentric grooves which, at the obtuse umbonal edge,

abruptly curve upward. Posterior fold rather weak. Of the two
cardinal teeth, the anterior in the left valve and the posterior in
the right valve is bifid. Lateral teeth two, one on each side.
Pallial sinus very large and deep, reachmg nearly to the anterior
adductor impresion. Rather frequent. "The’ largest left valve in
our poss session measures-19 millim. in length of which 8,5 mllllm
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belong to the postellol Sldt—} 14 - millim: in height,. and 5 millim.
in depth. o : 2

" Fossil occurrence: —Miyata Zoné (Nagal and ]xmm-l\hqu)
Upper Musashino of Musashi and Shimosa.’

Living. —Nor theln Japqn aoCmdmg to Tokunaga
. I J

139.° Telhna vejstahmdes, YOKOYAMA.
Py. VII, Fic.:25. -

Two left valves. : S :

Shell transversely oblong, compressed, - thin, somewhat in-
equilateral, the posterior sidé shorter than the anterior, anterior
border rounded, going over gradually on one side into the
sloping dorsal margin and on the otlier into the broadly arcuate
ventral margin, posterior border obliquely truncate, making
obtuse angles with the gradually sloping dorsal margin as well as
with the ascending ventral margin, the angle with the former
being more obtuse than that formed with the latter. Surface
Linif01‘1111y and flatly convex, except the region bounded by a very
obtuse umbonal edgé and postero-dorsal margin which is some-
what depressed along the median line. The sculpture consists of
concentric incremental lines and very faint and unequal radiating
lines which are also seen on the inner surface. Cardinal teeth
two, the anterior in the left valve being bifid. Laterals indistinct.
in the same valve. Posterior fold very slight. Pallial sinus
very deep, reaching almost to the antérior muscular impression.
Length 32 millim. of which 17,5 millimi. belong to the anterior
side, height 19,5 millim., depth 4 millim. o

- This species is very closely related to Tellina vestalis HaxLiy
(Syst. Conch. Cab. Mart. Chemn., vol. X, pt. 4, Tellinidae, p.
174, pl. 35, figs. 9-11) from the Philippines, so closely, indeed, '
that there is almost no marked difference in shape. But the
latter seems to differ from ours in the following points : very thin
and translucent shell, a single tooth in the left valve instead of
two, and absence of faint radiating lines. '

Fossil occurrence.—Naganuma Zone (Naganuma).

Living.—Northern Japan (Hakodate).
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140. Tellina serricostata, TORUNAGA.
-Pr. VIL Fic. 24.

Tellina serricostata. TokuNaga, Foss. Envir. ‘Tokyo, p.' 43, pl. 11, fig. 32.

Shell thin, flattened, transversely ovate, almost equilateral.
Anterior margin rounded, posteriorly rostrate with end obliquely
truncate; antero-dorsal margin sloping, somewhat convex; postero-
dorsal margin also sloping, slightly concave; ventral margin
broadly arcuate, becoming more straight towards the.posterior
end, or even, 'shallbwly notched near it. Surfacé with a blunt

~edge, running from the beak to the postero-ventral corner. . The
space between the edge and the postero-dorsal margin is only
slightly depressed. The sculpture  consists of fine concentric
lamellar riblets with the interspaces looking like furrows. Beaks
small but proniinent, directed posteriorly. Main teeth two; the

anterior in the right valve consisting of two separate teeth;

~ laterals in the right valve distinet, one on each side. .Pallial sinus
large and, deep, reaching near to the anterior museular impression
and going upward to two-thirds the height of the shell. 4

Only two right valves, the larger of which is 26 millim. long,
15 millim. high and 35 millim. deep. :

This species shows a close resemblance in shape to I’ellma
incarnata L. (Syst. Conch. Cab., vol. X, part4, p. 126, pl. 29,
figs. 1-5) of the Atlantic, bur the lamellar riblets and the separate
anterior main tooth of the right valve are the chief distinguishing
characters.

Fossil occurrence. —\hyata Aone (Kaml-Mlyata) Naganuma
Zone (Naganuma). Uppel Musashino of Musashi. :

141. Tellina miyatensis, YOKOYAMA.
Pr. VII. Fie. 18.

Shell small, thin, flattened, transversely suboblong, \‘fé'i‘jr
inequilateral, the anterior side more than double the length of the
posterior.  Anterior. end perpendicularly truncate, posterlor
rounded, gradually passing into -the sloping antero-dorsal margin
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as well as into the broadly arcuate ventral margin which in the
posterior part becomes nearly straight. and forms a rounded
right angle with the truncate end. Postero-dorsal margin straight,
sloping, but somewhat more steeply than the antero-dorsal.
Surface with an obtuse edge or keel running from beak to
postero-ventral corner, the narrow space bounded by this edge and
the postero-dorsal margin being quite flat. The sculpture consists
.of fine concentric farrows which bend abruptly upward at the
edge. Main teeth two, the anterior one thick and bifid, the
posterior thin and longer; laterals in the left valve indistinct.
Pallial sinus large and deep, approaching to the anterior muscular
impression. A single left valve, 10 millim. in length, 5 millim.
in height and 1,2 millim. in depth.

This species may possibly be a Macoma, for it is related to
Macoma praemitis Rém (Syst. Conch. Cab., vol. X, p. 257, pl. 48,
figs. 7-9) of our seas, but is longer and more inequilateral. It is
also like 7Tellina donacina L. (Forbes a Hanley, Brit. Moll., 1. p.
292, pl. XX, figs. 3,4) of the Atlantic, in which, however, the
anterior side is wedge-shaped. :

Fossil occurrence.—Miyata Zone (Kami-Miyata). Upper
Musashino of Musashi, Shimosa, and Kazusa.

Penus Maecoma, LEACH.
142. Macoma dissimilis, (MARTENS).
~ Pr. VII Fies. 19, 20.

. Macoma dissimilis. PivLsBry, Cat. Mar, Moll. Japan, p. 125.

Macoma nasuta. Foxuwaea, Foss. Env. Tokyo, p. 45, pl. I11, fig. 2. -

Tellina dissimilis. MarTENS, Ann. Mag. Nat. Hist., Series III, vol. 16, p. 430.

Tellina nasuta var. dissimilis. LISCHEE, Jap. Meeresconch., I1, p. 115, pl. IX, figs. 15-17.
Tellina nasuta. Bravns, Geol. Env: Tokio, p. 39.

Without going into the discussion of whether Macoma
dissimilis Marr. is identical with Macoma nasuta CONRAD or. not, 1
simply say that two right valves with a very strong posterior fold
agree quite. well with the shell described by LiscHKE as a variety
of Macoma nasuta in his work on our marine mollusks. The so- -
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called Tellina (Macoma) nasute of the Upper Musashino of the
neighbourhood of Tokyo all belong to the present species. Rare.
Fossil occurrence.—Miyata Zone (Shimo-Miyata); Yokosuka

" Zone (Otsgu); Upper Musashino of Oji, Tabata and Shinagawa.

Living.—Central Japan.

143. Macoma inquinata, (DESHAYES).
Pr. VIIIL. Fies. 1, 2.

Macoma inquinata. Pinssry, Cat. Mar. Moll. Jap., p. 124. Arwnorp, Pal. a. Strat. Mar.’
Plioc. a. Pleist. San Pedro, p. 162, pl. XVT; fig. 4.
Tellina inquinata. Drsuayes, Proc. Zool. Soc. London, 1854, p. 357. Romm in Syst.

Conch. Cab., vol. X, pl. 4. p. 227, pl. 44, fig. 1-4. Dunkeg, Index. Moll., p. 190.

Tellina inquinata var. i_nc'ongrua. Liscuke, Jap. Meeresconch., TT, p. 117, pl. X, figs. 12, 13.
Tellina tncongrua. Martens, Ann. Mag. Nat. Hist. series III, vol. 16, p. 430. RéMER in
Syst. Conch. Cab., X, pl. 4, p. 225, pl. 48, figs. 11-13.

This species is distinguished from the preceding by the

“higher and more swollen form and the ventral margin more quick-

ly ascending to the posterior end.

We possess only a few examples, of which a right valve
measuring 31 millim. in length 25 millim. in ]1elghL and 7 millim.
in depth is the largest.

Fossil -oceurrence in Japan: —Miyata Zone (Nagai) and Yoko-
suka Zone (Otsu). Upper Musashino of Shimosa.

Fossil occurrence in foreign countries: —Pliocene and Pleisto-
cene of California.

Living: —Northern, Central and Western Japan. Okhotsk
Sea. West Coast of America from Alaska to San Diego.

Macoma nipponica, (Toruxaca).
.'PL-. VIII. Figs. 3, 4.

Tellina nipponica. TorunNaga, Foss. Env. Tokyo, p. 44, pl. I, figs. 36a, 36a’.

_Shell transversely oblong, rather thin, somewhat swollen,
strongly inequilateral, the anterior side being about one and a
half times as long as the posterior. Anterior end rounded,
posterior obtusely angulate with "a shallow notch below it.
Antero-and postero-dorsal margins sloping, the former less steeply
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than the latter and somewhat arched. V entral margin broadly
arcuate, anteriorly gradually passing into the rounded anterior
margin. Posterior fold of the right valve sitnated near the
posterior margin, distinct but not very strong. An obtuse ridge °
runs from the beak to the postero-ventral notch, forming a narrow
area behind, with an obtuse rib running longitudinally in it.
The sculpture consists only of unequal incremental lines which
are especially marked on the posterior ridge and rib. Beaks small,
pointed. Main teeth two, the anterior in the left valve and the
posterior in the right valve being bifid. TLateral teeth indistinct
Pallial sinus large and deep, much deeper. and higher in the left
valve than in the right. Three right valves and one left valve.
The left valve measures 19 millim. in length 13 millim. in height
and 3 millim. in depth, while the largest right valve
measures 26 millim. in length, 18 mil.lvim. in height and 5 millim.
in deptl
’ This species is very closely alhed to Macoma truncata ZOoNAs
(Philippi’s Abbild.,, I. p. 71, 7, N. 2, pl. 1, fig. 2 and Syst.
Conch. Cab. X, pl. 4, p. 248, pl. 47, figs. 4-6) which is living
near Tokyo. But so far as we can see from a few specimens
which we possess, the shell of the present species is somewhat
smaller, less trigonal, the posterior part of the ventral margin
‘somewhat more arcuate and the beaks more pointed than in Jonas
species.

Fossil occurrence.—Miyata Zone (Motowada and Nagai);
Uppe1 Musashino of Musashi and Kazusa.

Living.—Northern Japan (Bay of I-Ial\ochte) TORUNAGA
mentions Tokyo, Nagasaki, and Yokohama as the habitat. But
this assertion has not yet been confirmed, while Hakodate is
certain, as there isa specunen from that place in the /oologlcal
museum of our Univer sity.
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-Family Venerida.
Genus Desinia, SCOPOLL
145 Dosinia troscheli, TisoHKE.
Pr. VIII. Figs. 5, 6.

Dosinia troscheli. Lirscukr, Jap. M‘eeresconch’.,: 1, p. 89, pl. VIII, figs. 1-3." DuxEkER,
Index Moll., p. 203. .

Dosinia exolele. Brauxns, Geol. Env. Tokio, p. 41, pl. VI fig. 22. Toruxaca, Foss. Env.
Tokyo, p. 47. )

Only a few specimens were obtained.
- Brauns and Toxuxaca united this- species with the well
known Atlantic form Dosinia exoleta L. . But there are several dis-
tinguishing characters between the two. . Dosinia troscheli is
somewhat longer and more flattened than Dosinia evoleta. - Also -
‘the posterior end of the former is more angulate and the cll’ltellOl‘
end more produced than in. the latter. The end of pallial
sinus also presents soriie difference.” Tt+is bluntly pointed in the
Japanese species, while it is more subtruncate in the European.
But, above all, what distiuguishes the two on first glance is the
]nesence of an area iu’ our species, Wh]]b it is abcent m LI\l\L
species.

A left valve represented in our figure measures 47 millim. in
- length, 43 millim. in height and 11 millim. in depth. v

Fossil occurrence:—Miyata Zone (Shimo-Miyata and Nagai)
and Naganuma Zone- (\agmuma) Upper Musashino of Mueabhl
Shimosa and Kazusa.

Living:—Central and Western Japan.

. e
" Genus Cyelindg,. DESHAYES.
149. Cyclina chinensis, (CHEMNITZ).
Pr. XI. Figs. 7, 8.

Cyclina chinensis. DesHavEs, '] Traité Elémentaire, vol I, pt. 2, p. 626, pl. 14, ﬁﬂs‘90—‘)2
Prerrrer in Syst. Conch. Cab. Mart.-Chemn., vol. XI, pt. 1, p. 111, pl. 2, fig. 5, pl. 28, fig. 1.
Liscuke, Jap. Meeresconch., T, p 126 BRAUNS, Geol. Env. Tokxo, p 53. 'Torunaaa, Foss.
Env. Tokyo, p. 48. : A

Venus chinensis. CHEMNITZ, Conch. Cn,b., X, p. 856, pl. 171, fig. 1663.

This is a species which- lives in great abundance in the Bay of
Tokyo. The fossil specimens are -also rather numerous, but most-
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ly in a broken state. Of the three main teeth, the middle and
the anterior in the left valve are bifid.
Fossil occurrence: —Yokosuka Zone (Otsu); Upper Musashino
of Musashi. .
Living: —Northern (Rikuzen), Central and Westem J‘lpan,
Formosa, China Sea Coast of Cochin China.

Genus Merefrixe, LAMARCK. |
147. Meretrix (Callista) chinensis, (CHEMNITZ).
Pr. VIIL Fias. 9,10. o .

M.retrix (Callista) clinensis. Prussry, Cat, Mar. Moll. Jap., p. 127.

Cytherea chinensis. PrerFrer in Syst. Conch. Cal. Mort. Chemn. vol. XI, pt. L, p. 31, pl.
XI, fig. 2. Lisceks, Jap. Meeresconch., I, p. 122. Tokuw~aea, Foss. Env. Tokyo, p. 46, pl.
11, fig. 4. ’ .

Callista chinensis. DuNKER, Index Mol] p.,» 200.

Venus chinensis. CrEamNITZ, Conch. Cab., XTI, p, 217, pl. 202, fig. 1976.

Venus pacifice. Dinrwyy, Catal. I, p. 175, no. 40. threnck. Moll. Amurl. u. 2. nordjap.

meeres, p. 541.

Only a young right valve and two fragments of a grown shell
which, on comparison with the recent specimens, have proved to
belong to the above mentioned species. .

Fossil occurrence.—Naganuma Zone (Naganuma). Upper -
Musashino of Musashi, Shimosa and Kazusa.

Living.—Northern, Central and Western Japan; China Sea;
Australia. ‘

Genus Venus, LINNE.
148. Venus jedoensis, LISCHKE.

Pr. VIIIL. Fias. 11,12,

Venus jedoensis. Liscugs, Jap. Meeresconch., vol. IIL, p. 84, pl. VII, figr. 1-9. DUNEER,
Index Moll., p. 196.

Many specimens both young and full grown. In the young
forms the outline of the shell is more or less elliptical, while in the
older ones it is more subquadrate, owing to the subtruncation of
the posterior end. The largest specimen which we possess is a
left valve, 59 millim. in length, 49 millim. in height and about -
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15 millim. in depth.. It is markedly more quadrate than the
shells ﬁgufed by Lischke. As to the external sculpture, I have
to add that in the anterior half of the shell and near the ventral
margin there is a small intermediate rib which continues only fora
short distance in the direction of the beak. The pallial sinus is
short, triangular and blunt at end, as described by Lischke. -

Another example which is a right valve 35 millim. in length -
and 29 millim, in height is also subtruncate at the hinder end, and
the anterodorsal margin is more steeply sloping than in most
specimens, so that the shape approaches a trapezoid.

TPossil occurrence.—Miyata Zone (Kami-Miyata and Nagm)
Yokosuka Zone (Yokosuka and Otsu). Upper Musashino of

" shimosa.

Living.—Central and Western Japan.

Genus Chione, MEGERLE von MUHLFELDT.
149. Chione isabellina, (PEILIPPI).
Pr. VIII. Fig. 18,

Chione isabellina. Deseayes, Conch, Brit. Mus, I, pl. 124, no. 17.. Du~kEr, Index Moll.

‘ Mar. Jap., p. 198.

Venus isabellina. PHiLiper in Zeitsch. f. Malakoz., p. 188, no. 65, Abbild. ITL, p. 83 no. 5.
Venus, pl. x, fig. 5. PFEIFFER, in Syst. Conch. Cab.-Mart. u. Chemn., XI. pt. 1, p. 194, pl. 25,
fig, 9 )

Sheéll roundly trigonal, thick, inequilateral, the posterior side
about twice as long as the anterior. Anterior end generally round-

‘ed, posterior end subangulate or subtruncate; postero-dorsal

margin somewhat convex and sloping, antero-dorsal margin slightly -
excavated. The sculpture consists of concentric erect laminae
which are distant, ten to thirteen in number besides several near

_the beak which are simply rib-like, and separated by wide flat in-

terspaces with only concentric lines of growth. These laminae in
the left valve stop ‘suddenly on reaching the areal edge, while in
the right valve they continue a little into the area. Lunula
ovate, laminated, the laminae looking like continuations of the
dorsal ones, only interrupted by the boundary incision. Area
lanceolate, most developed in the left valve, longitudinally striated.
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Pallial sinus almost -horizontal, shallow, triﬁngular to semi-ellip-
tical in form with the apex blunt. . Inner margin finely crenulate.

The posterior subtruncation of the shell makes it not unlike
Chione gravescens MExkE (Syst. Conch. Cab. XTI, pl. 1, pl. 25, fig.
8) from Australia which, however, has a less number of laminae.
The shape of the pallial sinus varies in shape from tlmnoulal to
" semi-elliptical. . .
! The fossil specimens which are tolerably numerous are all
small. The largest which is a right valve is 16,5 millim. in
length, 15 millim. in height and 5 millim. in depth. ‘

- Fossil . occurrence.—Naganuma Zone (\Taganuma) Upper
\Iusashmo of Musashi and Shimosa. _

meg.—-Japan (according to Dunker); China Sea.

150. Chione ‘minuta, Yoroyana.
- Pr. VIIL Fra. 14,

Shell Qmall modemtely thick, tumid, trigonal, as high as
long, inequilateral.  Anterior margin 10,unded, posterior end
roundly angulate, ventral margin broadly arcuate. Surface radia-
tely ribbed; ribs numerous, unequal, straight, separated by about

equal interspaces, often with an interstitial riblet towar ds.-the .ven-
" tral margin. Besides the radiating ribs, there are also fine, distant;
somewhat lamellar, concentric striac which give the. surface a
somewhat cancellated appearance. Lunula and avea absent.
Teeth in the right valve three, the anterior thin and parallel to-
the antero-dorsal margin, the middle thick and bifid, and nearly
vertical, the posterior longer and thicker than the anterior, very
oblique, and parallel to the postero-dorsal margin. \i[uscu]zu im-
pressions elongated, the posterior a little larger than the anterior!
Pallial line indistinet, pallial sinus small, triangular, somewhat
directed upward. Innper margin crenulated, the crenulations on -
the anterior side going up very near the beak. :

A right valve and a broken left valve. The former measures.
5 millim. in length and height, and 2 millim. in depth.

This shell has some resemblance to the one described by



Fossils from the Miura Peninsula and its Immendiate North. 123

Cossmann and. P‘eyrot, under the name of Temoclen subspadz’ced

(Conch. Néog. de 1’Aquitaine, p. 363, pl. XIV, figs. 36-40) from

the Miocene of France in being trigonal, in having radiating ribs,

and in the form of dentition, though in other- respects there are

much differences. ' '
Fossil occurrence. —\Tagcmunm Zone (\*agqnumw)

Genus Circe, SCHUMACHER.
1. Circe scripta, (LInng).
Pr. VIII. Fias. 15, 16.

Circe scripta. Dunker, Index Moll, p. 201. Sowsrsy, Thes. Conch,, I1, p.‘651, pl. 139,
figs.  38-43. PiLssry, Cat, Mar Moll, Jap., p. 128.

Circe undatina. * Tascuxe, Jap. Meerescnch., IT1, p. 87.  Sowerey, Thes. Conch. I, p. 651,
pl. 138, figs. 22-26.

Venus scripta. Linng, Syst. ed. X, p. 689, no. 121 ; ed. IL, p. 1135, no 145.
Cytherea scripta. TiaMARCK, Anim. s. vert, N.p.575no.57. Prerrrer, in Syst. Conch.
Cab., XI, pt. 1. p. 54, pl. 20, figs. 1-4. :
Two young valves belonging to a Circe described by Lischke
and Sowerby as- Clundatina Lax. and by Pleiffer as C. seripla L.
They are very small; the one (right valve) measuring 5,5 millim.
in length and 5 millim. in height, and the other (left valve) 7,5
millim. in length and 7 millim. in height. They are both much
worn by frictivn, but their form and other characters exactly agree
with those of the recent specimens found near our coast. '
Fossil occurrénce.—Naganuma Zone (Naganuma)
Living.—Central and. Western Japan; Australia; Red Sea.

Genus Venerupis, LLAMARCE.
152. Venerupis irus, (LIinNf).
Pr. IX. Fic. 1.

Venerupis érus. Lamarcr, Anim. s. vert. V, p. 507. Sowrrsy, Thes. Conch., II, p. 763. pl.
164, fig. 1, pl. 165, figs. 31, 32. Pmwiper, Enum. Moll. Sic., T, p- 21, II, p. 20. 'Woop, Crag
Moll., Bivalves, p. 205, pl. XIX, fig. 6. Mrppexnporrr, Mal. Ross., I11, p. 51..

Rupellaria irus, Du~KER, Index Moll., p. 208 no 111.

A right and a left valve of young 51]611:, and a broken left
11\19, of an adult one
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The right valve which is 8 millim. in length, 5,5 miilim. in -
height and 3 millim. in depth is subquadrate, moderately tumid,
and strongly inequilateral, with dorsal and ventral margins nearly
parallel. The posterior side is somewhat higher than the anterior,
with the anterior margin nearly straight, steeply sloping from the
beak and forming a blunt angle with the nearly straight ventral
margin. The posterior margin is obliquely truncate, forming
angles both with the dorsal and ventral margins, the angle with
the former being rather sharp, while that with the latter is more
rounded. The surface has an obtuse or flattened edge running from
beak to postero-ventral corner, and is ornamented with fine radia-
ting, somewhat sinuous striae crossed by -distant concentric
laminae which are, however, mostly water-worn. Pallial sinus dis-
tinct, roundly triangular with apex somewhat pointed. The left
valve of a young shell is a little larger, being about 12 millim. long
and 8 millim. high. Itis similarly shaped.

Fossil occurrence in Japan.—Yokosuka Zone (Otsu and Yoko-
suka).

" Fossil occurrence in foreigen countrtes:—Red Crag of England;
Pliocene of Italy. . o

Living.—Central J apén; Atlantic, from Mediterranean to

_Britain. '

153. Venerupis insignis, DESHAYES.
Prn. IX. Fics. 2,3.

Venerupis insignis. Dxsmavrs, Proc. Zool. Soc. Lond., 1853, p. 6, pl. fig. 3,4, Sowérby,
Thesaur. Conch., II, p. 765, pl. 164, figs. 5,6. DuNKER, Ind. Moll. Mar. Jap., p. 209.

Sowerby’s diagnosis runs as.follows: _

,, Shell irregular, strong, tumid, radiately striated, and irregu-
larly and concentrically subfoliated, reddish violet within, dark at
margin, externally golden, violet towards margin; inner margin
smooth. ‘‘. ‘ ‘

We possess many specimens large and small, oblong, trapezi-
form, round, etc. in shape. Most of them, however, are devoid of
foliations by rubbing. Pallial sinus semi-elliptical, distinct. The
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comparison with recent forms leaves no doubt of their being-
identical with Deshayes species.
Fossil occurrence.—Yokosuka Zone (Otsu and Yokosuka).
Living.—Central Japan; New Zealand.

Genus Tapes, MEGERLE von MUHLFELDT.
154.. Tapes variegatus, HaNLEY.
Pr: IX. Figs. 4,5. -

" Tapes variegatus. Sowrrsy, Thes. Conch., I, p. 696, pl. 151, figs. 133-138. LiscHKE, Jap. .
Meeresconch., I, p. 118, IL, p. 108, ITL, p. 79. DuxxEr, Ind. Moll, p. 209. :
Venu.s; variegata. - PrEIPFER in Syst. Conch. Cab., X1, pt. 1,-p. 223, pl. 38, figs. 2-6.
Two right and three left valves, all of young shells. They are
rather thin, transversely elliptical, strongly inequilateral, rather
compressed and ornamented with numerous, close, radiating
riblets crossed by incremental lines. TLunula broadly lanceolate,
bounded by indistinctly impressed lines. Area lanecolate, also
not very distinct. Pallial line not exposed, being covered
with sands firmly attached to the inner side of the shells.

All the specimens belong to a comparativly longer forms, the
proportion of length to height being about ten to six and a half.
The largest one (right valve) measures 16 millim. in length; 10
millim. and 3,5 millim. in depth. :

" Fossil oceurrence.—Miyata Zone (Kami-Miyata).

Living.—Central and Western Japan; Philippines.

155. Tapes philippinarum, (A. ADams cT REEVE).
" Pr. IX. Fie. 6.

Tapes philippinarum. L1sCHKE, Jap. Meeresconch,, 11. p.115, II, p. 108, IIL, p. 78. PILsBRI,
Cat. Mar. Moll. Japan, B. 130. Sowirsy, Thes. Conch., IT, p. 694, pl. 151, figs. 139-141. Dun-
ker, Ind. Moll. p. 207. ) . . .

Venus philippinarum. Avpaus and Reeve, Voy. Samarang, Mollusea, p. 79, pl. XXII, fig. 10.
Pfeiffer in Syst. Conch. Cab., X1, pt. 1, p. 230, pl. 39, figs. 7.8.

Venus decussata var. japonica. DUNEKER, Moll, Jap., p. 26.

Venus decussata. ScErexcg, Nordjap. Moll., p. 533. Brauxs, Geol. Eny. Tokyo, p. 53.

Venus decussata var. philippinarum. Torunsca, Foss. Env. Toyko, p. 49, pl. IIT, fig. 7.

Tapes japonica. DgsHaYES, Proc. Zol. Soc. Lend. 1853, p. 10. ’

Venus indica. Preirrer in Syst. Conch. Cab., XI, pt. 1, p. 225, pl. 38, figs. 8-11. .
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Without going into the discussion of whether Tapes philip-
pingrum Ap. and RvE is not identical with Tapes decussatus L. of
the Atlantic as maintained by some, it is simply to be mentioned
that the various specimens found as a fossil in the neighbourhood
of Tokyo and Yokohama all agree with those now living in the
Japanese waters. From the foregoing species, the present one 1is
distinguished by its shorter and more swollen form. The largest
specimen (right valve) in our collection measures 40 millim. in
length, 29 millim. in height and 10 millim in depth.

‘Fossil occurrence: —Yokosuka Zone (Otsu) Uppe1 Musashino
of Musashi, Kazusa and Shimosa. ,

Living: —Northern, Central and Western Japan: Philippines;
Indian Ocean.

156. Tapes amabilis, (Priv.ipPI).
Pr. IX. Fis. 7.

Tapes amabilis. LiscHKE, Jap. Meeresconch ,, vol. IIT, .p. 82, p]. VI, figs. 5-7. Douxxer,
Index Moll., p. 206. Sowersy, Thes. Conch., II, p. 680, fig. 11,
Venus amabilis: PriLieer, Abbild. I, p. 75, Venus, pl. VII, ﬁcr. 2.

Several, though incomplete, specimens of an e\temaﬂy con-
centrically furrowed Tapes agree fairly well with the one deicnbed
by LiscekE as a variety of Tapes amabilis Phil.

The Japanese specimens of Tapcs amabilis show a great re-
semblance to Tapes schnellianus Dusxrr (Nov. Conch., p- 75, pl.
- XXV, figs. 7-9) also found in the Japanese waters. By examin-
ing the recent examples of the two, Tapes amabilis is longer and
more flattened than Zapes schnellianus, and the pallial sinus in the
former is rounded at end, while in the latter it is truncate. But
in our fossil specimens whose form is exactly like that of
Purreer species, the sinus is also truncate like that of Dunker
species. It is-of course not yet certain whether this chargcter is
constant or not, but it shows at least that not much weight can be
laid on the form of the sinus in distinguishing the two.

Fossil occunence —Naganuma Zone (Naganuma).

Living: =—Central and Western Japan:
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o " Genus Saxidomus, CONRAD. -
157. Saxidomus purpuratus, (SOWERBY): Lo
Pr. IX. Fics. 8, 9. R Rl
Sazidomus PUTPUT@NS. DES.HAYES, in Cat. Conch. Brit. Mus. p. 188. LISCHEE, 'Jap'

Meeresconch., I, p. 127. DuxkEr, Index Moll: p. 206. BRAUNS, Gool. Env. Lokio, p- 40, pl. V.
fig. 20.
Samidomus Nuttali. Conrap, Journ. Acad. QC1 Philad., 1837 VII p- 249, pl. XI)& fig. 12 .

PFEIFFER, in Syst. Conch. Cab., X. pt. 1. p. 242, pl. 37; ﬁgs 2-4. ScmrENCEK, Nordjap. Moll., i
253. Torunaca; Foss, Env. Tokyo, p. 45. ’

Saxidomus giganteus. MARTENS in Preuss. Exped nmd\ Ostasiens, /ool Abth. ,vol I pb 1,
p. 140. . ) R

“This is a very common shell in the Musashino formation of
the neighbourhood of Tokyo. .. It:is Ja¥ge;’ transversely oval, thick,
swollen, deeply purple within:in the living specimens. The
musoular and mantle impressions are deep and distinct, with the
pallial sinus deep and fingei-like. - The fossil qpommens which we
~possess are not very largé, the largest measuring 83 ml]hm in
length and 65 millim in helght We have nothmg to qdd to the
minute descriptions glven by ‘LiscHKE. o

I*requent ‘ : : :

" Fossil occurrence: —Yol\oguka Zone : (Otsu and }ol\mul\n)
Upper Musashino of Musashi, Kazusa and Shimosa. :

‘Living:—Northern, Central and Western Japdn, Sltka (}ah-
fornia;  Chile; Bonin Islands Indian Ocean. - ...

',1.2:‘

Family Cardiidae
Genus Car(luun, LiNNE.
158. Cardium callformense DESHAYEs
Pr. IX. _FIG.mlO.

_ Cardium. californiense, DESQAYES, Revue Zool. p- 1. Soc. Cuvierienne, p. 360. MrppEN-
porrF, Sib. Reise, Meeres-Mollusken, p. 218, pl. XIX, figs. 6-11. Mal. Ross. ITL, p. 40, pl. XV,
figs. 28-25. Scmrmnck, Nordjap. Moll., p. 514. Liscuxe, Jap. Meeresconch., I, p. 144, 11T, p.
125. Brauxs, Geol. Env. Tokio, p. 42. Toxuwnaca, Foss. Env. Tokyo, p. 50, pl. III, fig. 5

Several young specimens and a moderately grown left valve.
All these fossil forms have the anterior margin not quite rounded
as-in the living ones described by Mipprxporry, but subangulated.
A left valve represented in the figure, 33 millim. long, 27 millim.
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high and 10 millim deep, shows this character in a marked degree,

-a character -which is also seen in some of our recent specimens.
The above valve has about thirty-three ribs besides those found
in the posterior area.

Fossil oceurrence: ——Vhyata one (Kaml-l\hyam Slnmo-Mlya—
ta and Okine Nagai); Yokosuka Zone (Otsu); Upper Musashino
of Musashi, Kazusa and Shimosa.

Living:—Northern to Western Japan; Behrmg Sea Bntlsh
Columbia; California.

159. Cardium muticum, REEVE.
Pr. IX. Fie. 11.

Cardium muticum. RervE, Conch. Icon., Cardium, pl. VI, fig. 32. LiscHgg, Jap. Meeres-
conch., I, p. 144. Brauns, Geol. Env. Tokio, p. 42. Toxrunaca, Foss. Envir. Tokyo, p. 50, pl.
111, fig. 10. Dunxkeg, Ind. Moll,, p. 212. Pirssry, Cat. Mar. Moll. Jap., p. 181.

Cardium papyraceum. RoMER in Syst. Conch. Cab., Mart. u. Chemn., vol. X, pt. 2, p. 78,
pl. 111, fig. 4, pl. XTI, figs. 19, 20.

Cardium japonicum. Dunger, Moll. Jap., p. 28, pl 111, fig. 16.

The shell is large, but very thin and fragile, suborbicular and
subequilateral, ornamented with numerous radiating riblets which
are flat and hardly elevated above the surface of the shell except
at the sides where they are more or less ridge-like. Their
number is over forty, .edach subdivided into two by a fine impress-
ed punctuated line. Beaks tumid. Our largest example measures
about 75 millim. in height, a little over it in length, and 29 millim.
in depth (right valve). Rare.

Fossil oceurrence: —Miyata Zone (Kami-Miyata and Nagai);

Yokosuka Zone (Yokosuka); Naganuma Zone (Naganuma) Upper
Musashino of Musashi and Shimosa.

Living: —Northern, Central and Western J‘Lpan Philippines;

East Indies.

160. Cardium modestum, A. Apaums et REEVE.
Pr. IX. Fres. 12, 18..

Cardium modestum. Apans and Rmm'm, Voy. Samarang, Zool, p.77. pl. XXII, fig. 6
DurxEer, Index Moll,, p. 211. Pirssry, Cat. Mar. Moll. Jap., p. 131.
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Bhell moderate in size, thin, roundly subquadrate, swollen,
somewhat inequilateral; anterior margin rounded, 'going -ovet
gradually into the sloping antero-dorsal margin as well as into thé:
weakly convex ventral maigin; posterior margin obliquely truncate,.
or sometimes even slightly concave, forming a rounded angle withe
the ventral margin and an obtuse one with thé postero-dorsall
moargin. - Surface with a blunt kEeerL running from beak to
postero-ventral corner, the space bounded by it and the posterior
margin being . depressed in the middle, and ornamented with
numerous straight radiating striae crossed by fine concentric lines.
The other part of the surface is also sculptured with the same kind
of radiating striae whijch are not so s-hargxﬁ’ and distinet as on the
posterior surface. Beaks tumid, _poir_lt.ed. “Inpner margin of the
shell finely crenulate. The largest specimen (left valve) measures
about 28 millim. in length, 16 millin1. in height and 10-millim. in
depth. A somewhat smaller right valve measures 24,5 millim. in
leqagth, 23 millim. in height and 9 millim. in depth. Frequent.

Fossil occurrence: —Koshiba Zone (Koshiba). TLower Musa-
‘shino of Kazusa. - :

Living: —Central .Japan.

161. Cardium brziu-nsi, TORUNAGA..
' Pr. X, Fia. 1.
‘Crgrdium braunsi. T'OKU.N'A'GLA; Foss. Env. Tokyo, p. 51, pl. 1L, fig. 1.

Shell large, thick, ovately trigonal in -outline, ventricose,
somewhat inequilateral; anterior margin rounded, posterior mar-
gin only little convex, forming a rounded angle with the convex
ventral margin. - Surface radiately ribbed; ribs twenty-three ito
twenty-six, elevated, nearly flat-topped, ‘quadrate in cross-section,,
separated by interspaces more or less narrower than the ribs thein-
selves. Incremental lines distinct, making'the ribs appear sotme-
what telescopic.

A single specimen of a left valve lacking the posterior half.
It-ts 67 millim. high, 29 millim. deep and about 70 millim.
Jong and exactly agrees with the species first described by Toku-
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“naga from the Upper Musashino of Oji under the name of Cardium
braunsi. - The-specimens from Oji have the surface strongly eroded
~‘and worn, which is not the case in ours.

This speciés resembles Cardium tuberclatum L. (Syst. Oonch
Cab., vol. x, pt. 2, pl. V, fig. 1) of the Atlantic and also- Cardium
nuttalli Reeve-(Conch. Icon., Cardium, pl. 13, fig. 66) of the
‘north-west coast of America in both of which, however, the ribs
are nodulously crenate. There are also some differences in shape.

Fossil occurrence.—Miyata Zone (Kami-Miyata). Upper Mu-
‘sashino of Musashi, Kazusa and Shimosa.

Family Diplodontida.
Genus Diplodonta, BRONN.
162. Diplodonta usta, (GooLp).
. Pr. 1X. Fias. 14-16.
~ Diplodonta usta.  Prissry, Cat. Mar. Moll. Jap., p. 133. Yamarawas, On Diplodonta (Fel-
ariella) usta Gould (Japanese), Jour. Geol. Soc. Tokyo, 1909, vol. 16, p. 482, pl. XIV, figs. 1-10.
Mysia (Felaria) usta. GooLp, Otia Conchologica, p. 170.
Mysia pocifica. Toxunaca, Foss. Env. Tokyo, p. 63.

Diplodonta trigonula. Bravoxs, Geol. Env. Tokio, p. 44, pl, VI, fig. 25 (non D. trigonula
Bronn). '

[

The shell is roundly ovate, somewhat oblique, moderate in
" thickness and tumidity, inequilateral, the anterior side somewhat
shorter than the posterior; anterior and posterior margins rounded,
passing gradually both into the ventral and the dorsal margins;
sometimes, however, the anteror margin may be subtruncate. Sur-
face. concentrically and unequally striated. Inner surface with
radiating lines and a rib running from beak to the anterior mus-
cular impression. The pallial line is very distinct. - The teeth are
two in each valve, the anterior tooth in the left valve and the pos-

terior in the right valve being bifid; the anterior tooth in the right
" valve is thick and triangular, while the posterior in the left valve
is thin and ridge-like. The largest specimen in our possession is
a right valve, 35 millin. in length, 32 millim. in height and 9
" millim. in depth. The'proportion of length to height is variable.
The late  Yamakawa who made accurate measurements in many
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fossil specimens from the Upper Musashino of the vicinity of Tokyo
" found it to be 100 to 87-100. It is the merit of this lamented
palaeoconchologist in pointing out the errors committed both by
‘ Brauns and Tokunaga in naming this species szlodonta trigonula
Broxx and Mysia paczﬁca n. sp. respectively.

' Frequent.

Fossil occurrence.—Miyata Zone (Kami-Miyata and Nagal),
Upper Musashino of Musashi and Shimosa.

lemg —Northern and Central Japan (Hitachi).

163 Diplodonta semiaspera, (PrILIPPI).
_ Pr. X. Fies. 23.
Diplodonta semiaspera. Pginieer, Archiv fir Na,t;urg.-, 1, 1836, p. 225, pl. VLI, fig. 2. Dux-
'KER, Index Moll, p. 218. ’ . . '
The shell is thin, swollen, slightly inequilateral, roundly
ovate in outline, anterior side narrowed and obtusely ending, the
posterior margin broadly rounded. Surface only with unequal
concentric lines of growth. Beaks small and pointed. Muscular
1mpres51ons pear-shaped, often tolerably elongated. -
The largest specimen (left-valve) in.our possession measures
18 millim. in length, 16 millim. in height and ‘9 millim. in depth.
A right, valve of a living shell from Awa (Bosha) measures 21,5
- millim. in ]ength 17,6 millim in height and 9,5 millim in.depth.
Rare.
Fossil occurrence. -——Mlyata Zone (Shimo- Mlya,ta) Koshlba.-
"Zone, (Koshiba). Uppex Musashmo of Musa,sh1 Shimosa and
Kazusa. ‘
Living.—Central and Western Japan; West Indles, Mazatlan
Patagoma

164. . Diplodonta japonica, PiLsBrY.
Pr. X. Fie. 4. _
Diplodonta japonica. PiLsBrY, Cat. Mar. Moll. Japa.n P 132 pl. I[I figs. 6,7.

A singie left valve, 17,5 -millim. long, 15 5 mllhm h]gh ‘and
7 millim. decp. : : e
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This species resembles the preceding, but is distinguished
from it by the smaller size, the more straight hinge-line and
the greatest length being in the upper half of the shell near the
hinge-line. -Also the concentric costellae of the surface often con-
sist of rows of elongated granules, especlally in the middle portion
of the shell.

Fossil occurrence, ——\aganuma Zone (Naganuma). Upper
Musashino of Shimosa. :

. Living.—Central Japan.

165. . Diplodonta gouldi, Yorovama.
P X. F16. 5.

Shell small, moderately thick, roundly oval, somewhat oblique,
only slightly inequilateral, anterior and posterior margins roun-
ded, the latter more broadly than the former; dorsal margin sloping
on both sides, the antero-dorsal passing gradu‘ally into the anterior
margin, while the postero-dorsal forms a rounded obtuse angle with
the posterior margin. The broadest part of the shell is nearly in
its middle. The sculpture consists of unequal incremental lines.
Main teeth two, the anterior tooth in the left valve and the pos-
. terior in the right being-bifid. Muscular impressions more or less
elongated, longly pear-shaped. ILength 15 millim., height 13
millim., thickness (two valves together) 7 millim.

~ This species resembles Diplodonta semiaspera in outline, but
1s much flatter. :

Fossil occurrence.—Miyata Zone (Kami-Miyata).

Living.—Central Japan (Sagami Bay).

Family Lucinidae.
Genus Luecina, BRUGULRRE.
166. Lucina -pisidium, DUNKER.
" Pr. X. Fic. 6.

Lucina pisidiun. - Dunxig, Moll. Jap., p. 28, pl. II1, fig. 9. Inpex Moll, p. 218. Tascmxs,
Jap. Meeresconch; II, p. 133. Birspry Cat. Maw. Moll. Jap., p. 133.

Lucina parvula. Gouip, in Proc. Boston Soc Nat. Hist., vol. VIII, p. 36 (April, 1861) ;
Otia Conch., p. 174. .
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Shell small, moderate in thickness, almost orbicular, ncarly
equilatei*a], rather convex, concentrically and radiately striated;
coneentrical - striae often elevated and lamellar; radiating striae
fine, numerous, often obliterated, especially in the middle portion
of the shell, divergent. at the anterior as well as at the posterior

side. Inner margin ﬁnely crenulate. Lunula ovate, deep. The.
~ proportion of length to height is more or less variable, some shell

being higher than long.- But normally the length is a little
greater than the height. Our largest example i1s a left valve
10 millim. both in length and height, and 4 millim. in depth.
Not rare. o

Fossil occurrence: —Miyata Zone (Okme) Yokosuka Zone
(Yul\osul\a), Naganuma Zone (Na,gan_uma). Uppel Musashino of
Shimosa.

Living: —Northern, Centml and Weqtem Japan; Ryul;yus;
Bonins; New South. Wales.

167. Lucina borealis, (LiNNE).
Pr. X. Fie. 7.

Lucina borealis. Forees and Hanury, Brit. Moll., IL, p. 46, pl. 35, fig. 5. PreIFFER.n
Syst. Conch. Cab. Mart. Chemn., vol. XI, pt. 1, p. 256, pl. 9, fig. 1. Woop, Crag Moll., Biv. p.
139, pl. XII, fig. 1. Nvst, Conch. Terr. Tert. de Belmque, p- 176, pl. XIX, fig. 2, Bravxs,
Geol. Env. Tokio, p. 44. Torynaca, Foss. Env Tokyo,p 52.

Lucina radula. Pmuiper, Enum. Moll. Sic., I, p. 35, pl. 113, fig. 17, II, p. 25. GouLp,-
Invert. Massach., p. 69.

Lucina antiquata. Nysrt, Coq. Foss. de Belg., p. 128, pl. 6, fig. 7.

Lucina flandrica. Nyst, Coq. Foss. de Belg., p. 127, pl. 6, fig. 6.

Venus borealis. Linxg, Syst. Nat., ed. 12, p. 1134, No. 143.

This is a very common shell in the Upper Musashino of
Oji; but it is here represented by only a few specimens. The
one from Yokosuka with both valves complete is 30 millim. in
length and height, and 16 millim. in depth, nearly orbicular in
outline and "with the usuall lamellar concentric strine whose
interspaces are ornamented with fine concentric lines. No
essential difference is to be found b(JL\\ een it and the Oji spemmem
or the European ones.

Fossil occurrence in Japan —V[lyam Jo,ne,(ShimO-Miyata);,
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Yokosuka Zone (Yokosuka); Naganuma Zone (Naganuma); Upper
Musashino of Musashi and Shimosa.

Fossil occurrence in foreign countries.—Glacial and Pliocene
of England; Scaldisien of Belgium; Pliocene of Italy; Miocene of
Austria, Poland, Volhynia in Russia, Switzerland, ete.

Living: —Central Japan; Atlantic (Iceland, Norway, Great
Britain,” Holland, France, the Eastern Coast of North America)
and Mediterranean. :

168. Lucina contraria, DUNKER.
P1. X, Fia. 8.

Lucina contraria. Dunger, Index Moll. Maris Japon., p. 215, pl. XIII, ﬁgs. 12-14.

Lasaea striata. Torunaea, Foss: Env. Tokyo, p. 53, pl. IIL fig. 14.

Lasaea rubra. BrauNs, Geol. Envir. Tokio, p. 43.

- A few examples. The shell is orbicular in shape and strongly
convex with the ventral border crenulated. The surface shows
irregular concentric riblets crossed by fine radiating striae. "Height
11 millim. Breadth 105 millim. Depth 4,5 millim.

What Torunaca described as Lasaea striata is undoubtedly
this species; I was convinced of this' on studying the specimens
from Oji and Shinagawa. He was probably right in identifying
Lasaea rubra Mont. of Brauxs with his species.

Fossil occurrence: —Miyata Zone (Shimo-Miyata and Kami-
Miyata); Upper Musashino of Musashi and Shimosa.

Living: —Central Japan.

169. Lucina spectabilis, Yorovama.
Pr. X. Fiaes. 10, 11, 12.

-Shell large, moderately thick and swollen, transversely
roundly ovate, longer than high, somewhat inequilateral, the
anterior side being slmrfer than the posterior;' anterior end some-
- what produced, narrowed and obtuse, posterior margin broadly
rounded, passing gradually into the arcuate ventral margin, but
making an obtuse angle with the sloping postero-dorsal margin;
antero-dorsal margin sloping and slightly excavated.  The
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sculpture consists of many dlatdl]t concentric elevated striae ‘with
interspaces also concentrically finely striated. Beaks small.
Lunula lanceolate, bounded by sharp edges, longitudinally striated.
Main teeth two, the anterior tooth in the left valve and the posterior
in the right valve bifid; the anterior lateral of the right valve rather
prominent.  Anterior muscular impression very much elongated, -
parallel-sided; posterior muscular impression longly ovate.

There are two specimens; the one is smaller, but has both
- valves complete, being 66 millim. long, 58 millim. high and 33
millim. thick; the other is larger, but only with the right valve
which is 74 millim. -long, 67 millim. lugh and about 21 millim,
“deep.

This is a species closly resembling the preceding, the main
distinctions being its larger size, the narrowed anterior end, and
somewhat  more inequilateral shell.. But of the two specimens
. above mentioned, the larger one is more like Lucina borealis in
- form than the other, and there is a doubt whether our specimens
are not a variety of this well known LisNEAN species. Butat
present, I am not’ able to demde this qumtmn the acquired 3pe<31-
mens being so few.

Fossil occurrence.—Koshiba Zone (l\()%h]bﬁ)

170. Lucina yalﬁakawai, YogrovaMA.
Pr. X. Fie. 9.

‘A single riglit valve. .

~ Shell small, moderately thick, tumid, almost equilateral,
squarely orbicular, slightly longer than high; anterior margin
rounded, passing gradually into the rounded ventral margin;
posterior margin subtruncate, forming an obtuse angle with the
sloping postero-dorsal margin as well as with the ventral margin,
the angle with the former being sharper than that with the latter;
antero-dorsal margin slightly excavated. The surface shows an
obtuse keel running from beak to postero-ventral angle, the space
behind = which. is somewhat depressed in the middle. The-
sculpture consists of fine radiating striae crossed by distant con-
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centric ones. Lunula deep and ovate. . Anterier lateral tooth
distinct. Inner side of the shell with fine 1:a.diatin-g lines which
end at the pallial impression. Muscular scars distinet, the anterior
subfusiform and not much elonﬂated the posterior rather ovate in
outline. Inner margin finel; y crennlate. Length § millim,,
height 7,5 millim. , depth (of one valve) 2,5 mllhm _ 5
: This species is very much: like Lucina pmdmm above men-

_ tioned, but the radiating s’mae are decidedly finer, and not

dlvelgent
' Fossil occurrence. —-Ml) ata Aone (thmo \hyata}

Family Chamidz.
Genus Chama, LINNE.
171. Chama. semipurpurata, LiSCHEE.. . °
A Pr. X. Fies. 13; 14.

Chama eemipmp:;mta LiscHkE, 'ia,p. Meeresconch., vol. If, p. 130, ,p]. VIIT, ﬁ‘g. 1,
Pirspry, Cat. Mar. Moll. Jap., p. 134.

The shell is thick and ovate; the free portion of the: abbached
or left valve is erect and high, with the anterior margin more Or
less rounded; the right or free valve only a little convex, roundish
or oval. The sculpture consists of closely-set scales concentn(,ally
arranged and assuming the form of half- open tubes and spines.
These scales-are most developed on the free valve. Frequent.

The examples are mostly small, the largest attached valve
measuring 25 millim. in height and 22 millim. in length.

Fossil occurrence.—Miyata Zone (Kami-Miyata, and Okine);
Y-okosuka Zone (Otsu). Upper Muasashino of Shimosa and Kazusa.

Living. —Central and. Western Japan.

Family Carditide.
Genus Cardita, BRUGUIERE.
172. @ardita variegata, BRUGUIRRE.
Pr. X. Fia. 16.

Curdita var’'egata. Brucouigre, Encycl. meth. vers, p.407. Reeve, Conch. Icon., fig. 2.
" Cressiv in Syst. Conch. Cab. Mart. Chemn., vol. X, pt. 1,'p. 28, pl. 3, figs. 8, 9; pl- XI, figs. 5, 6.
Piugery, Cat. Mar, Moll. Jap., p. 135; )
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- A single left valve, 16 millim. in length, 10 millim. in height
and 5 millim. in .depth: Itis moderately thick, convex, very
inequilateral, trapezoidal, posteriorly byoadened, anterior side; very.
shert, ornamented with: about.twelve radiating ribs: which carry
spines on the posterior ones. The ventsal margin is soméewhat,
concave. The specimen represents a young state of the species,
Fossil occurrence: —Miyata Zone. (Shimo- ’V[;tha)
Living: —Central J apan.

173. ', Cardita, cumingiang, DUNKER.
Pr. X. Fic. 16. Pr. XI. Fie. 1.

Cardita cumingiana. Doxgrr, Moll. Jap., p. 29; pl. IIL, fig. 18. Index Moll. p. 221. - »

- This 15 a species closely allied to the preceding one, but is dis-
tingiushed by' a greater number of ribs which are fifteen or sixteen,
rarely more. These ribs, which - in their nodulous or even
spiny . character- resemble those of Curdita variegata,’ are more or
less inverted v-shaped in the anterior portien of the shell, while,
posteriorly they become mere rounded. The anterior ribs, mere-._
over, often possess a. weak longitudinal furrow on both sides of
their declivities and near their base, so that they appear to. sub-
divide into riblets.

Whether Cardita leana DUNKER, (Moll Jap , p- 29, pl. 111 fig.
17) is only a variely of this species, as thought by Pilsbry (Cat., p.
185), is a question which I can not declde at present.

Frequent.

Fossil occurrence. —Yokosuka Zone (Otsu and Xokosuka)

]Dwmﬂr —~Central and Western Japan.

Genus Venericardia, LLAMARCK.
174. Venericardia cipangoana, Yokoyama. -
* Pr. XI. Fia. 2.

Vew:ricardia compres:a. Yorovima, Verstein. a. d. jap. Kreide, Palaeontogra.phica;, vol.
XXXVL p. 196, pl. XXV, fig. 4. .
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In 1889, I described a series of Cretaceous fossils from the
Hokkaido among which there happened to be a species of Veneri-
cardia which T then took for Cretaceous and named Venericardia
compresse, but which I subsequently found out to be a Tertiary
fossil mixed up by chance with the Cretaceous ones. A few speci-
mens of the same spécies also occur in the Lower Musashino of the
Miura Peninsula which I characterize as follows:

Shell rather small, solid, more or less compressed, inequila- -
teral, somewhat variable in shape from roundly trigonal to sharply
trigonal; anterior margin rounded; posterior margin subtruneate,
making the 'postero—ven tral corner subangulate; ventral margin
broadly convex to nearly straight. The sculpture consists of round-
ed radiating ribs,fourten to sixteen in number, wider- than. their
intervals and often subgranose on account of coarse incremental
lines crossing them; these ribs are sometimes much flattened,
especially toward the ventral margin where they are usually smooth.
Beaks small, pointed. Anterior muscular impression bean-shaped,
posterior oval; pedal scar.semicircular, just above the anterior mus-
.cular impression.  Lunula small, but distinct, bounded by sharp
edges, ovate, rather smooth. Inner margin coarsely crenate.

The largest specimen at hand is a left valve of a sharply tri-
gonal shape, 20 millim. in length, 16 in height and 6 in depth.
Another left valve more roundly trigonal in shape is 19 millim. in
length, 15in height and 5 in depth.

This species is very closely allied to Venericardia subaffinis
Tourx. (Cossmann at Peyrot, Conch. Néog. de 1 Aquitaine, vol,
11, pt 1, p. 70. pl. IF, figs. 21-24) from the Miocene of France
from which it is hardly distinguishable but for the flattened pos- . .
terior side of the latter. Therefore it is mot at all impossible that
these two may turn out to be the same species.

The reason why the. original name compressa has been changed
to a new one is because the former is preoccupied by Reeve for a
recent species from Chile. ' _ .

Fossil oceurrence.—Miyata Zone (Shimo;i\iiyata); Naganuma
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Zone (Naganuma). Miocene of Poronai (very numerous). Upper
Musashino of Shimosa and Kazusa.
Living.—Central and Western Japan.

175. Venericardia ferruginea, ADAMS.
Pr. XI. Fies. 3, 4.

Cardita ferruginea. CLEssIN in Syst. Connci-l." Cab. Mart. Chemn., vol. X, pt. 1, p, 17, pl. 6,
fig. 11. Pilsbry, Catalogue p. 135. -
Cardita rotunda. ToruNaca, Foss. Env. Tokye, p. 55, pl. IIT, fig. 17.

Shell small, ovate to roundly trigonal-in outline, thick, mode-
rately tumid, very inequilateral; anterior as well as posterior mar-
gin rounded, the former more narrowly than the latter; ventral
margin broadly arcuate, or even almost straight, in" which latter
case the postero-ventral corner is more or less subangulate. The
surface is ornamented with about twenty radiating . ribs separated by
much narrower interspaces. These ribs are rounded, but some-
what flattened toward the ventral margin and made more or less
nodose by concentric impressed lines. Beaks prominent, pointed.
Lunula very small, but deep and cordate. Hinge-teeth two; the
anterior in the left valve is very short, while that of the i‘ight
valve is large and obliquely triangular; the posterior tooth elon-
gated, especially in the-left valve. Inner margin crenate. '

The shell is very variable in shape and thickness. The length
may be equal to the height, or a little greater. ~ The. thickness
varies from 6 to 8, if we take the length for 10. The largest speci-
.mens of both fossil and recent shells in our possession measure
about 19 millim. in length. g :

' Tokunaga described this specices as new, giving its more A
rounded shape, more prominent umbones and less thickness as its
distinguishing characters. But hundreds of fossil specimens Wthh
we possess show all grades of dlffelences in shape.

Very frequent, especially at Kami-Miyata.

Fossil occurrence.—Miyata Zone (Mukaibatake in Shimo-
Miyata, Yamagayado.and Iwaiguchi in Kami-Miyata, Motowada
and a place simply labeled Kami-Miyata); Yokosuka Zone
(Isemachi, east of Otsu); Kanazawa Zone (Kanazawa);. Koshiba
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Aone (Koshiba); Naganuma Zone (Kikkézan and Naganum&)
Upper Musashino of Musashi, Shimesa and Kazusa. S
Living. —Northern Japan (Hakodate). : .

Family Astartide.
‘Genus Astarte, SOWERBY.
176. Astarte hakodatensis, Yokoyama.
Pr. XI. Fies. 5, 6.

Shell small, thick, compiesséd, ovately-trigonal, nearly equila-
. teral, posteriorly broadly rounded, or even subtruncate, anteriorly
more sharply rounded, sometimes even bluntly angulate, ventrally
broadly arcuate; antero-dorsal margin slightly concave, postero-.
" dorsal somewhat convex; surface coarsely and irregularly grooved;
beaks pointed, prominent; lunule short-lanceolate, distinctly:
bounded by edges; area elongated' muscular impressions deep
and distinet; inner margin crenulate. -

- Generally rare, though less so at Koshiba.

There are some variations in shape, especially in the form of
anterior margin. The largest specimen is that of a left valve from
Koshiba which is 12 millim. long, 11 millim. high, and 3,5 millim.
deep. Another one which is a left valve is 10 millim. long, 9,5
millim. high and 3 millim. deep. -

There are apparently two living species of Astarte in N01the1n
Japan which are still undescribed. The one is this Astarte hako-
datensis, while the other is a thinner, longer and posteriorly trancate
form with the pOStGI]Ol slde longer than the anterior and the in- -
ner margin smooth. - ‘

Tokunaga also described a ‘species of Astarte from the Upper
Musashino of Shinagawa under the name of Astarte japonica which, -
however, differs from ours in ha\ ing a more 10unaed shape and a
: smooth inner margin.

Among the fossil species hitherto described from Europe,
Astarte parvule Woon (Crag Moll,, Bivalves, p. 175, pl. XVII, fig.
11) and 4. parva Woop (loc. cit., p.,192, pl., XVII, fig. 12) from
the English Crag have some resemblance in shape to the Japanese, -
but both possess the inner margin smooth.
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Fossil occurrence.—Miyata Zone (Motowada); Koshiba Zone
(Koshiba); Naganuma Zone-{(Kikkozan). Lower Musashino of

- =Kazusa.’

- Living.—Northern Japan (Bay of Hakodate).

Genus Woodia, DESHAYES.
177. Woodia concentrica, YoRovaMA.
. Pr XI. Fie. 7.

Shell small, moderately thick, flatly convex, nearly orbicular,
almost equilateral; anterior and posterior horders roundly truncate,
the truncation being more marked in the posterior than in the an-
terior border; surface concentrically striated, with striae unequally
distant and somewhat lamellar, though becoming obsolete toward
the beak; a rounded edge runs from the beak to the postero-ven-
tral corner, the surface behind it being slightly concave. Inner
margin flattened and forming a smooth narrow field. Muscular
impressions ovate. ‘

We possess only two spemmens of the right valve, both meas-
" ming 4 millim. in height and length, and 13 millim. in depth.
The teeth consist of 'one main tooth and of a distinet, anterior and
posterior lateral. : :

This species is closely related to Woodia dzg@tm v (L.) found
in the English Crag (Woop, Bivalves, suppl. p. 141, pl. X, fig. 8)
and in the Atlantic, butlacks the oblique elliptical markings of,
- the latter.

Fossil occurrence. —Naganuma Aone (Naganuma).

Family Crassatellide.
Genus Crassatella, LAMAROK.
178. Crassatella heteroglypta, (PILE;BR‘)’j.
’ Pr. XL Fres. 10, 11.

Gra.seatellzus heteroglypta. Piuspry. Cat. Mar. Moll. Jap., p. 185,
Crassatella japenica. Sowsmsy, Jour. Linn. Soc. XX, p. 399, pl, XXV, fig. 19. ‘Iot Cras-
satella Japonica Dunker.
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‘Sowerby described this species as follows:

,,Shell ovately trigonal, strong, inequilateral, dark yellow
with dark radiating lines, beaks pointed, near together; dorsal
area moderately excavated on both sides; anterior border roundly
arcuate, posterior biangulated, postero-dorsal margin straight and
sloping. ** ‘

To this he adds that the 1ough irregular stnatlon in place of
the ordinary grooves is peculiar.

We possess a few perfect specimens. from Naganuma, one of
which is 33 millim. long, 27 millim. high and 17 millim. thick,
and a left valve from Okine 28 millim. long, 23 millim. high, and
" flatter in comparison to the above, being only 5 millim. deep. The
so-called biangular character of the posterior border is caused by.an
oblique truncation which makes the postero-dorsal angle obtuse
and the postero-ventral angle rather sharp. The edge running
from the beak to the postero-ventral angle is distinct, though rather
blunt. The ventral margin is broadly arcuate with the portion
near the posterior margin slightly concave. The inner margin of
the shell is finely crenulate, a character strangely not mentioned
by Sowerby.

~ Fossil occurrence.—Miyata Zone (Nagai); \Tag(muma Zone
(Naganuma).
Living. —Central and Western Japan.

179.. Crassatella oblongata, Yorovama.
Pr. XI. Fies. 8, 9. »

Shell rather small, moderate in thickness and convexity,
somewhat inequilateral, transversely oblong, rounded in front and:
truncate behind, the truncated end forming nearly a right angle
with the broadly arcuate ventral margin, though its corner is
blunt. Surface with many, equal, concentric, rounded ribs whose
number varies betwen twenty-five and thirty, and which are about
as broad as the spaces between; a rounded edge runs from the beak
to the postero-ventral corner, with the surface behind it slightly
depressed. Lunula longly ovate, bounded by sharp edges. Area
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lanceolate, distinet. Inner margin finely crenulate. The largest
~ spécimen measures 16 millim. (10) in length, 12 millim. (8,3) in
height and 9 millim (5,6) in thickness. ~Another specimen meas-
“ures 15 millim. (10) in length, 12.5 millim. (7, 5) in height and 10
millim. (6,6) in thickness. - :

This species closely resembles C’) aswtella sublamellata Kobelt
(Syst. Conch, Cab., XII, pl. 1, Crassatella, p. 25, pl. 7, fig. 11)
living in our seas which is, however, flatter and transversely more
elongated, with a less number of ribs.  Crassatella simplex KoBELT
(loc. cit. pl. 7, fig. 10). whose habitat is unknown also resembles
our fossil, t_hough the inner margin is smooth.

Fossil occurrence.—Miyata Zone -(Yamagayado in Kami-
Miyata), rare; Koshiba Zone (Koshiba), very frequent. Upper
Musashino of Kazusa.

- Family Mybéhamidae.-
(Genus Myodora, GRAY.
180. Myodora reeviana, SMITH.

Pr. XL Fras. 12, 13.

Myodora reevivia. Piussry, New Jap. Maf. Moll,, Pelgcypoda, Proc, Acad. Nat. Sei.
Philad. July, 1904, p. 558, pl. XL, figs. 7, 8, 9. 10. .

This species .has been well described by Pirsry in the above
cited work. The shell is roughly pentagonal, Wlth the right valve
convex, and the left one flat and smaller.

We possess one right valve and one left valve. The former
is from Koshiba and is 11,5 millim. long, 9 millim. high and 3
millim. " deep. - It has about seventeen regular concentric grooves
on the surface. The latter is from Motowada, 6 millim. long and

5 millim. high, and its surface is more irregularly and shallowly
grooved.

. Myodora ﬂuctuosa Gourp which is so frequent in the Upper
Musashino of Tokyo is distinguished from Myodora reeviana by
having a more excavated antero-dorsal margin and only roughly
undulated surface. -
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Fossil ocourrence.—Miyata Zone (Motowada); Koshiba Zone
(Koshiba). Upper Musashino of Kazusa and Shirmosa.
Living.-—Western Japan; China.

181. Myodora triangularis, A. Apawms.
Pr. XI. Fics. 14, 15.
Myocor : triangularis. DuNKER, Index Moll. Mar. Jap., p. 181, pl. VII, figs. 11, 12. )

The shell of this species is markedly triangular with the height
slightly less than the length. The valves are both nearly flat, the
left perhaps a little more so than the right. The surface is
ornamented with coarse, rather regular, concentric grooves. The
pallial sinus is small, but rounded and distinct. :

We possess four left and three right valves. The largest (left,
valve) measures 11,5 millim. in length, 10,5 millim. in height
and only 1,2 millim. in depth. The largest right valve measures
~_10 millim. in length and height, and 2 millim. in depth
Fossil occurrence.—Naganuma Zone (Naganuma).

Living. —Japan (according to DUNKER).

Family 'Mytilidae
Genus Mytalus, LiNNE.
182. Mytilus hirsutus, LiaMARCE.
Pr. XI. Fre. 16.

Mytilus hirsutus. Lamarck, Anim. sans vert, vol. V1I, p. 38. REEvVE, (ﬁ‘o‘mh. Icon.
Mytilus, pl. 3, fig. 8. Liscuxr, Jap. Meeresconch., I, p. 154. Doxkgr, Index Moll., p. 222.

The shell is ovately triangular, swollen, ornamented with a
varying number of close longitudinal or radiating ribs. In our
‘specimens Wwhich are all small, the lower or ventral margin is not
concave as is usually the case, but straight or even slightly convex.
The inner margin is ﬁnely crenulate as in the typical specimens.
A right valve from Yokosuka measures 15 millim. in length, 10
willim. in height and 4 millim. in depth. Rare. '

Fossil occurrence.—Miyata Zone (Kami-Miyata); Yokosuka
Zone (Yokosuka).

Living.—Central and Western Japan.
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183. Mytilus giganteus, HoLuBERG.
’ "Pr. XI. Fio. 20

Mytilus giganteus. TLiascHgE, Jap. Meeresconch., I, p. 150.
DMytilus edulis forma gigantea. ALEX. von NorDMANN, Bull. Soc. Imp. des Naturalistes de
Moscou, 1862, p. 422, pl. XI, XIL ) -

, The fragments-of a lmge bhelled My thlus, all belonging to the
beak-portion. That these belong to Mytilus giganteus is shown by .
numerous small pits covering the whole inner surface of the shell.
A species described as Mytilus ungulatus Lav. by ScHRENCK from
Northern Japan may possibly be the same species, as ulready
pointed out by LiscurE.

.Fossil occurrence.—Yokosuka Zone (Otsu). _

Living.—Northern(?), Central and W estern Japan Also
near Sitka in Alaska.

Genus Jilodiéia, LAMARCER.
184. Modiola modiolus, Linnz.
P1. XI. Fie. 21

Modiola modiolus. Linng, Syst. Nat. ed 10, p. 706. LiscHkE, Jap. Meeresconch., I, p. 156,
II, p. 147, 711, p. 109. Dun~knr, Index Moll. Mar. Jap., p. 222. Toxvwaca, Foss. Env. Tokyo,
p- 68. Woop, Crag Moll., Bivalves, p. 57, pl. VIIL, fig. 1. Nysr, Conch. Terr. Tert. Belgique,
p- 163, pl. XVII, fig. 5. )

Modiola grandis. Pmivreer, Enum. Moll. Sic., vol. I, p. 51, pl. 15, fig. 13.

Several large specimens measuring up to 95 millim. in length.
Compared with recent forms from Hakodate, they are more
parallel-sided in the posterior portion, and their posterior margin
is a little more subtruncate, looking like a specimen represented
in REEVE's work (Conch Icon., M odiola, pl. I, fig. 2).

Fossil occwrrence in Japan.—Miyata Zone (Matsubara in
Shimo- M]yata) Upper Musashino of Kazusa.

Fossil occurrence in foreign countries.—Crag of England

Pliocene of Belgium and Ita]y. . *
Living.—Northern, Central and Western Japan; North
Pacific; North Atlantic. - .
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Family Anomiida.
Genus Amomia, LiINN.
185. Anomia cytaeum, GRrAY.
Pr. XI. Fia. 17.

Anomia cytacum. Gray, Proe. Zool. Soc. London, 1849, p. 115. REegkve, Conch. Icon., vol.
X1, 4nomia, pl. II, fig. 10 ab. Scrrexck, Nordjap. Moll., p. 473.

A few examples among which there is one with both \ralx es
complete. It is nearly orbicular in shape, strongly compressed,
22 millim. high and 24 millim. long. The surface is very uneven
especially in the upper valve on which we see irregular wrinkles
and tubercles in some places. The concentric lines of growth are
undulating and sublamellar. The foramen is very large, oval, 9
millim. high and 6 millim. long. Compared with the living
forms the hinge-line is more curved. The radiating ribs as
shown in Rerve's figure are hardly to be seen, a character also
observable in recent specimens from Hakodate.

Fossil occurrence.—Miyata Zone (Shimo-Miyata, Kami-Miya-
ta and Motowada); Yokosuka Zone (Yokosuka and Otsu) Koshi-
ba Zone (Koshiba); Naganuma Zone-(Naganuma).

Living.—Northern and Central Japan; China (Mouth of the
Yangtsekiang).

186. Anomia nipponensis, YorOYAMA.
Pr. XI. Fies. 18, 19.

Several examples which, howevm all belong to the upper
valve. ‘ _

The shell is thin to moderately thick, suborbicular tOSOll‘le"
what obliquely ovate in form. The upper valve is strongly
convex with the surface radiately ribbed. The ribs are mostly
close together and numerous, unequal, irregular, somewhat
undulating and looking mere like wrinkles than ribs, and often
indistinet or obsolete near the beak. The incremental lines are
numerous and distinct, and on crossing the ribs they make the
latter appear often striated. In some specimens -these lines of
growth show a tendency to assume a sublamellated character.
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Muscular impression distinct, white, more or less ox{al in form
with the uppermost largest and sometimes appearing somewhat,
cordate in shape.

The largest specimen is 45 millim. high, 51 millim. long, 14
millim. deep and has a suborbicular form (see figure). Another .
one, which is ovate, measures 20 millim. in height and length
and 13 millim. in depth (see figure).

This is a species which is still living in Japan, but apparently
not yet named, It is very much like Anomia lagueata Reeve
(Conch, Icon., Anomia pl: IV fig. 18 ab) which also lives in
Japan. Butin the latter, the beak is tumidly incurved, the 1ibs
more regular, less in number and moré distant.

Fossil occurrence,—Miyata Zone (Kami- Mlyata Shimo-Miya-
ta and Motowada); Yokosuka Zone (Yokosuka and Otsu); Naga-
numa Zone (Naganuma).- Upper Musashino of Shimosa.

Living.—Northern, Central and Western Japan.

Faniily Limidee.
Genus Lima, BﬁUGUIERE.
.-176._ Lima goliath, SowErBY.
Pr. XVI. Fics. 7, 8.

Lima goliath.  Sowerby, Proc. Zool. Soc. London, 1883. p. 30. pl. VIIL, ﬁé. 3.

This large species was found only in 'fragn:)ents. The shell is
somewhat obliquely ovate in outline and rather flattened. The"
surface is ornamented with fine radiating and slightly undulating
grooves which in the front portion of the shell become deep, so.
that the interspaces appear like ribs. In the middle of the shell
surface, the grooves are generally shallow and faint. _

' Among the living shells from Sagami Bay there 1s a specn;nen
~ attaining the height of 160 millim., compared with which the fossil
forms are much smaller.

Fossil occurrence.—Miyata Zone (Yamagayado-no-Motofudo-
shita in Kami-Miyata); Koshiba Zone (Koshiba).
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‘Living.—Central Japan (Sagami Bay at 4C0 fathoms); South-
eastern-Japan at 750 fathoms (Challenger); Patagonia. -

188. Lima zushiensis, Yorovama.
Pr. X1I. Fic. 8.

This species is closely related to Lima squamosa Lam. (Lisch-
ke, Jap. Meeresconch., I, p. 162) living near our coast and also
in the Indian and Atlantic cceans. In spite, however, of only a
few, rather imgperfect specimens which we possess, their dif-
ference is tolerably obvious. One of the fossil specimens measur-
ing about 50 millim. in height possesses thirly-two ribs and ano-
ther about 40 millim. in height twenty-seven ribs, so that the
number of ribs is decidedly greater than in Lima squamosa Lam.
which possesses only twenly to twenty-four. Indeed, iu this rés-
fect, the fossil form comes between the Lamaickian species and
Lima multicostata Sow. (Thes. Conch., I, p. 85, pl. XXII, fig. 38)
of the Mediterranean, which latter has about thirty five ribs.
Moreover, our fossil species, when compared with these living ones,
has the ribs somewhat flatter and less distinctly scaly. But it
must be confessed that there is a great possibility of the former
being a mere variety either of the Lamarckian or of Sowerby
species.

A full description of the species will be postponed until better
specimens can be obtained. '

Fossil occurrence.—Yokosuka Zone (Zushi).

189. Lima angulata, Sowzrsy.
Pr. XII. Fre. 12.

Lima angulata. Sowersy, Thes. Conch., vol. IL, 86, pl. XXI, figs. 39, 40.
Lima lasilanica. Apaxsand Reeve, Voy. Samaiang, Zoology, p. 75, pl. XXI, fig. 6.
Lima orientalis. Apawms and Reeve, op. cit., p. 75, pl. XXII, fig. 7.
* Lima halodatcnsis. ToruNaaa, Fess. Env. Tokyo, p. 64, pl. I1T, fig. 26.
A single left valve, partly broken, thin and fragile, ‘modera-
~tely swollen, obliquely oval in outline, obtusely subangulate at
postero-ventral corner, with small, nearly equal ears. The surface
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is ornamented with fine, radial, unequal striae crossed by dense
concentric lines, thereby appearing somewhat scaly. The height -
may have been about 24 millim:., and the length about 20 millim.
The depth is 6 millim. ' -
Fossil occurrence.—Naganuma, Zone (Naganuma); Upper

Musashino of Musashi, Kazusa'and Shimosa.

Living.—Northern and Central Japan; Philippines; New
South Wales; PPanama; Bay of Caracas.

190. Lima japonica, A. ADAwMs.
Pr. XII. F1e. 9.

 Lima japonica. Rgeve, Conch. Icon., vol. XIIL, pl. V,fig. 21. A. Apawms, Proc. Zool. Soc.,
1683, p. 508. . ’ ’
_ Lima aff. japoniza. Toxunaca, Foss. Env. Tokyo, p. 64, pl. ITI, fig. 26 ab.

Sowerby in Reeve’s Conchologia Iconica descmbes thls shell
as follows: :

., Shell ovate, ventllcose broad, rather straight, nearly equi-
lateral, rayed with numerous strong, rather sharp - ribs; ventral
margin scarcely obliquely produced; hinge margin broad; aurlcles
nearly equal; umbones preduced. ;

We possess two valves which we identify with Adams species.
The one" is nearly pelfect and larger, while the other is smaller
and lacks the umbonal portion. The former measures 16 millimt
in helght, 10,5 millim. in length and 5 millim. in depth. Itis
thin and fragile, nearly elliptical in shape, almost equilateral and
with both ears nearly equal. The surface-ribs are numerous, about
twenty-six in number, straight, rather sharp and ridge-like toward.
the ventral margin, crossed by dense lines of growth. They are -
present all over the surface except at the farthest ends near the
hinge-line. The ligamental pit is very broadly triangular and shal-
low. The smaller specimen measures 8 millim. in length and"
shows a somewhat less number of ribs.

Fossil occurrence.—Kanazawa Zone (Nojima); Koshiba Zone
(Koshiba); Upper Musashino-of Musashi.

Living.—Northern and Central Japan; New Zealand.
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191. Lima subauriculata, (MoNTAGD).
Pr. XII. Fic. 10.

Limwauricular(;.. ‘Weingaurr, Conch. d. Mittelmeers, vol. II, p. 245. no. 7. Forbes and
Hanley, Hist. of Brit. Moll,, vol. II, p. 263, pl. LIII, fig. 4, 5. Reeve, Conch, Icon., vol. XVIII,
Lima, pl. V, fig. 22. Wood, Crag Moll. pt. II, Bivalves, p. 47. pl. VIL, fig. 3. Hoérnes, Foss.
Moll. Tertiiir-Beckens von Wlen II, p. 389, pl. LIV, fig. 6 Nyst, Conch. Terr. Tert. Belgique,
p. 158, pl. X11, fig. 3.

Lima sulcata. MOLLER, Ind. Moll. Groenl p. 18.

Lima sulculus. Lovew, index Moll. Scandin., p. 32, no. 2 244.

Lima nivea. Pmrurepi, Enum. Moll. Sic.,: pt. I, p. 78 no. 3. Nyst, Rech. sur les Coq. Foss.
Prov, d’Anvers, p. 17, no. 69.

Pecten subauriculatus. Monrtagu, Test. Brit., suppl., p. 65, pl. XXIX, fig. 2.

Two valves, one of which is broken. The perfect one is very
small, 6 millim. high, 4 millim. long and 2 millim. deep, thin,
fragile, oblong, tumid, equilateral and furnished with two equal
ears. The surface is covered with straight, radiating, rather sharp
riblets which are distinct only in the middle portion of the shell, and
faint or.obsolete on both sides. Their nuumber is about sixteen.
An interspace found in the middle of the shell is more conspicu-
ous than others and probably corresponds to what Reeve designates
as a median sulcus. Lines of growth numerous, distinct, giving a
striated or granulated appearance to the riblets. ILigamental pit
broadly triangular, with the apical angle slightly greater than a
right angle. ‘

This species is closely related to the preceding, but is smaller
and lacks the riblets on the sides.

Fossil occurrence in Japan.—Miyata Zone (Shimo-Miyata and -
Kami-Miyata). Upper Musashino of Musashi, Shimosa and
Kazusa .

Foszll occurrence in foreign countries. —Crag of England,
Pliocene of Belgium- and Italy, Miocene of Fx ance, Hungary,
Austria, ete.

lemg.—Mediterranean; Canaries; British Islands; Norway;
Greenland. '

192. Lima quantoensis, Yoroyama.
Pr. XII. Fia. 11.

Shell rather small, thin but firm, moderately convex, ob-
liquely ovate, inequilateral, closed, with anterior auricle very small.
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The antero-dorsal margin is somewhat excavated, while other
margins are more or less rounded. The surface is ornamented
with numerous, straight, round, radiating ribs separated by inter-
vals of less breath. The number of ribs is about thirty-seven at
the periphery, being replaced by a few striae on the posterior ear
and on the lunula which is deep and short-lanceolate in form.
Concentric lines of growth conspicuous, especially toward the ven-
tral margin where the concentric grooves give the ribs a subscaly
appearance. Area moderate in size, having the form of an inequi-
lateral triangle, the anterior side being the shortest. Ligamental
pit triangular, deep and with the apical angle acute. Inner mar-
gin crenate.

This species has a general outline of Lzma squamosa Lam.
(= Lima lima 1.) but is thinner, more tumid and has a greater
number of ribs, in which last respect it is not unlike ZLima multi-
costuta Sow., a species which is flatter.

A fow specimens; the perfect one, a right valve, is represen-
ted in our figure. Itis 22 millim. high, 18 millim. long and 6
millim. decep. / ‘ .

Fossil occurrence. —Ixoshlba Zone (Koshiba). Upper Mu-
sashino of Kazusa.

Living.—A worn specimen strongly resembling thls fossil
species has been obtained near the coast of Awa (Central Japan).

Family Pectinidce.
Genus Pééten, BeLON.
193. Pecten squamatus, (GMELIN)..

Pr. X1V, Fic. 3 4.

Pecten.squamatus. SowEersy, Thes. Conch., I, Pecten p. 70, pl. 111, fig 57, 58. Reeve, Conch.
Icon., vol. VIIL, sp.82. Dunker Index Moll. Mar Jap., p. 240, pl, XTI, fig, 14. Kister in Syst.
Conch., Cab., VII, pt. II, Spondylus und Pecten, p. 113, pl. XXXII, fig. 4. YosHiwARA, Nihon
San Kairui Zusetu, Pectinidae, Zool Magz. Tokyo, Vol. XIV, p. 208, pl. I11, fig. 8. Lischke, Jap.
Meersconchyl,, II, p. 173.

Ostrea squamata. GueLIN, Syst. Nat. ed. 13, p. 3329.

One left and two right valves, the former lacking the beak-
portion and the latter especially the anterior ear. They are very
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little convex, the right valves being mnearly flat.  The
left valve is 27 millim. long and possesses twenty-one radiating
ribs, of which about six larger ones are scaly. The interspaces
between the ribs are finely reticulate, a character also seen in our
living specimens. The right valves are strongly water-worn
The larger is 31 millim. long and 34 millim. high, while the
smaller is 24 millim. long and 25 millim. high. The ribs in the
former number twenty-four, while in the latter twenty. They
are unequal and at unequal distances from one another, and also
devoid of scales by rubbing. "The posterior ear is smali, triangular
" and radially sculptured either by riblets or strice.

Fossil occurrence.—Naganuma. Zone (Naganuma)
Living.—Central J cmpan _Philippines.

194. Pecten laetus, GourLp.
Pr. XIV. Fias. 1, 2.

Pecten laetus. Gourn, Otia Conch,, p. 177. Liscakes, Jap. Meeresconch., T, p. 169, pl. XII,
figs. 6, 7, IL, p. 157. Dunxker, Index Moll., p. 241. SCHRENCE, Nordjap. Moll., p. 603.
Brauns, Geol. Env. Tokio, p. 57. Toxunaca, Foss. Envir. Tokyo, p. 65, pl. V, fig. 2, YosHi-.
waRra, Nihon San Kairoi Zusetsu, Zool. Mag. Tokyo, vol. XIV, p. 143, pl. IL, fig. 1. KustTeR in.
Syst. Conch. Cab., VII, pt. IT, p. 134, pl. XXX VTI, figs. 4, 5.

Several specimens of (ouLp species were obtained, though
none with both valves complete. This species resembles: the
‘preceding in many respects, but is generally distinguished by
somewhat more convex valves and a greater number of ribs.
Pecten islandicus MULLER, living in Northern Japan is also not-
unlike Pecten lactus, but it has more ribs than the latter which are
also less scaly.

The unequality of ribs in Pecten lactus, is especially conspicu-
~ous on the left valve, the larger ones among them showing rough
and high erect scales which may be many or few and are generally
at unequal distances from one another. The largest of our
specimens is a left valve measuring 56 millim. in length 54
~millim. in height and 10 millim. in depth.

Fossil occurrence: —Miyata Zone (Kami-Miyata and Shimo-
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Miyata); Yokosuka Zone (Yokosuka); Naganuma Zone (Naganu-
ma); Upper Musashino of Musashi and- Kazusa.
- Living:—Northern, Central and Western Japan.

195. Pecten crassicostatus, SOWERBY.
Pr. XIIL. Fie. 7.

Pecten crassicostatus. S>wersy, Thes. Conch., I, p- 75, pl. XV, fig. 111, XVIL fig. 152,
Reevz, Conch. Icon., vol. VIIT, Pecten, No. 64, pl. 48, fig. 64. Kister in Syst. Conch. Cab.,
vol. VIJ, pt. II, p. 104, pl. 29, figs. 2-5. Donker, Ind. Moll, p. 239, pl. XIII, fig. 28. Yosur-
. WAR4, Nihon San Kairui Zusetsu, Zool. Mag. Tokyo, vol. XIV, p. 142, pl. I, fig. 3.

A single fragment of a right valve belonging to the portion
containing the anterior ear. It is readily distinguishable by
numerous equal radiating ribs which are closely scaly.

Fossil occurrence: —Naganuma Zone (Naganuma).

Living: —Central and Western Japan; Shanghai, Hongkong.

196. Pecten irregualaris, SOWERBY.
P XIII Fis. 1-3.

Pecten irregularis. SOWERRY, Thes. Conch., vol. T, p. 69, pl. XIIJ, figs. 51, 52. LiscHEKE,
Jap. Meeresconch., vol. I, p. 170. Dux~gEr, Index Moll,, p. 240, pl. XI, flgs. 2, 15. YosH!WARA,
Nibon San Kairui Zusetsu, Zool. Mag. Tokyo, vol. XIV, p. 210, pl. IV, fig. 12, Yorovama,
Pectens from the Koshiba, ] \eowene, Journ. Geol. Soc. Tokyo, vol. XVIII, no. 208, p. 2, pl. L.
figs. 5-7.

This small-sized Pecten is ovate in for m, subequlval\'e rather
flattened, with the left valve flatter than the right, almost equi-
lateral and ornamented with about twenty-five subangular, scaly,
subequal, radiating ribs generally separated by intervals of-a
greater breadth. The ribs are seen occasionally dividing into two
or three towards the ventral margin. The ears are very unequal,
the anterior being the largest; they are also furnished with scaly
radial riblets. :

Frequent at Koshiha, though rare at other places.

The largest specimen of a right valve measures 21 millim. in
‘height, 19 millim. in length, and 4 millim. in depth.

Fossil occurrence: —Miyata Zone (Harashita in Shimo-Miya-
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ta); . Yokosuka Zone (Yokosuka); Koshiba Zone (Koshiba);.
Upper Musashino of Kazusa. »
Living: —Central and Western Japan; East Indies.

197, Pecten vesiculoéus, DUNKER.
Pr. XIII. Fias. 11-13.

Pecten vesiculosus. Dunker, Index Moll, p. 241, pl. XI, fig. 1. KusTer in Syst. Conch.
Cab., vol. VIIL, pt. 2, p. 138, pl. XXXVII1, fig. 4. Yosrrwara, Nihon San Kairui Zusetsu, Zool.
Mag. Tokyo, vol. XIV, p. 212, pl. IV, fig. 16. Yorovama, Pectens from the Koshiba Neogene,
Jour. Geol. Soc. Tokyo, vol. XVIII, no. 208, 1911, p. 1. pl. I, figs. 8-10.

The shell is rather small, firm, roundly ovate, slightly
inequivalve, the left valve being a little oblique, and moderately
convex, the convexity of the two valves being nearly equal. The
surface is furnished with about sixteen equal, rounded, smooth or
transversely striated, radiating ribs which are accompanied on
both sides and close to their base by a small riblet. The inter-
spaces between the ribs are about as wide as the latter, and
ornamented with fine longitudinal lines crossed by fine transverse
ridges which also continue to the flanks of the ribs. Ears un-
equal, ribbed, with ribs rough and subscaly. Byssal notch dis-
tinet. A

Many specimens, the largest valve (right) in our collection
measuring 26,5 millim, in height, 26 millim. in length and 6
millim. in depth. '

Fossil occurrence: —Koshiba Zone (Koshiba). Upper Musa-
shino of Kazusa.

Living:—Central Japan.

198. Pecten swiftii, BERNARDI.
Pr. XIV. Fie. 11.

Pecten swifti'. Bervarpr in Journ. de Comchyl,, VII, 1858, p. 90, pl. I, pl. II, fig. 1.
ScHRENCE, Nordjap. Moll., p. 487, pl. XXI, figs. 1-3. Du~gkER, Index Moll. Mar. Jap., p. 242.
Kuster in Syst. Conch. Cab., vol. VII, pt. II, p. 142, pl. 40, fig. 3. YosHiwara, Nihon San
Kaisui Zusetsu, Zool. Mag. Tokyo, vol. XIV, p. 144, pl. I, fig. 3.

A single right. valve of a young shell, 21,5 millim. in -height
and 18,5 millim. in length. It is only little convex, ovate in
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form and furnished with five coarse, broad, flattish, radial ribs
which are again divided into a few (generally four) unequal riblets.
The interspaces are somewhat narrower than the ribs and are also
furnished with several riblets which are finer than those on the
ribs. The ears are broken, :

On companng our specimen with the living ones, it agrees
with.the above named species in general, but with this difference
that the riblets on the ribs are larger than those of the interspaces
while in the living forms they are nearly equal.

Fossil oceurrence: —Koshiba Zone (Koshiba).

Liviig: —Northern Japan; Sea of Ochotsk;- Alagka.

199. Pecten tigerrinus, M't'l_I;LER‘
Pr. XIV. Fias. 5, 6.

Pecten tigerrinus, MULLER, Zool. Dan. Prod., T, p- 248, No. 2993. Nysr, Descr. d. Coq. et
Polyp. Fossil. Tert. de Belg., p. 303, pl. XXIII, figs. 4-10. Concm. d. Terr. Tert. dela-
Belgique, pt. I, p. 152, pl. XV, figs. 4. Yorovama, Pectens from the Koshiba Neogene, Jour.
Geol. Soc. Tokyo, vol. XVIII, No. 208, p. 3, pl. I, figs. 11-12.

-Pecten tigrinus. Woop, Crag Moll., Bivalves, p..27, pl. V, figs. 2. Loviw, Ind. Moll.
Scand., p. 31. Forsms and Hanury, Hist. Brit. Moll,, vol. IT, p. 285, pl. T, figs. 8-11. REEvE,
-Conch. Icon. pl. XX VIII, fig. 122.

Pecten o'soletus. Sowerey. Min. Conch., VI, p. 79, pl. DXL, figs. 1-8.

There are two valves, a left and a right, of which the former
measures 32 millim. in height, 30 millim. in length and about
8 millim. in depth, while the latter is much smaller, being 20
millim. in height, 18 millim. in length and about 4,5 millim. in
depth. Both are somewhat convex, roundly ovate in form, near-
ly equilateral and provided with numerous, very unequal, round-
ed, radial ribs of which about five are especially large. Of these.
five, the one situated near the middle of the shell is the largest.
The inside of the shell are also radiately ribbed, the ribs and their
interspaces corresponding respectively to the interspaces and ribs
of the outer surface. The left valve is furnished with a broad
concentric constriction at” about one-fourth the height from the
ventral margin. The inner margin is irregularly wavy. The ears
are unqual. _ °

Peclen tigerrinus is a very variable species, the shell being
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sometimes quite smooth and sometimes coarsely ribbed. Our
specimens seem to correspond to the variety gamma (fig. e and f)
of Woop, though not so orbicular in shape:

Fossil occurrence in Japan.—Koshiba Zone (Koshiba).

Fossil occurrence in Foreign countries.—English Crag from
the Coralline to the Chiliesford beds; Qe‘x]dlsmn of Belgium;
Pliocene of Italy.

Living.—Brittany; NO]th Sea; Norway,

200. Pecten cosibensis, Yorovama.
Pr. XIII. Fies. 7, 8.

Pecten cosi'ensis. Pectens from the Kosaisa Neogene, Jour. Geol. Soc. Tokyo, vol. X VIII,
No. 208, p. 4, pl. 1, figs. 3, 4.

Several specimens which, however, are more or less broken.

The shell is rather thin though firm, ovately rounded,
inequivalve, nearly equilateral, radiately ribbed and provided
with unequal ears. The right valve is very convex, while the left
1s nearly flat. The ribs are rounded and very unequal, the larger
ones being generally in twos, rarely in threes and dividing them-
selves into two or sometimes even into three in the lower half of
the shell. The valleys between the larger ribs are deep, broad or
narrow and also ornamented with a few radial riblets. Concentric
- constrictions are present in larger specimens which are not many
and at unequal distances from one another, The anterior ear is
the largest with interrupted radial ribs; the posterior is very
small. '

The largest specimen is that of a right valve, 56 nnlhm in
height and length, and 12 millim. in depth.

Fossil occurrence.—Koshiba Zone (Ixoshiba).

201. Pecten intuscostatus, Yoxovama.
Pr. XTII. Fies. 9. 10.

Shell small, thin, compressed, nearly equivalve, equilateral,
nearly round, with antero-dorsal and postero-dorsal margins
sloping, straight or slightly concave and forming obtuse angles at
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anterior and posterior ends. - Surface with fine dense concentric .
lines. Inner surface with about sixteen distant radial riblets, |
most distinet near the ventral margin, at a little distance from
which they are somewhat thicker and knot-like. TFars very un-
equal, the anterior being the largest; they are also unequal in
both valves, those of the right heing much larger than those of
the left. They are all ornamented with radial scaly riblets,
except the posterior ear of the left valve, which is very small and
smooth. Byssal notch distinet. .

A perfect specimen with both valves from Kami-Miyata
measures 11 millim. in length and height, and 3 millim. in thick-
ness. - -
A single valve (right?) from Kosmrsa which I described as
Pecten smmhs Lasky (Proe. Geol. Soc. Tokyo, vol. XXVIII, no.
208, p. 3, pl. I, fig. 1) is, as T am now convinced, an imperfectly
plebelved specimen of this species. o

A young specimen of the left valve from Shimo-] \Ilyata only
5,5 millim. high does not show the radial riblets of the i mnner
surface. '

This species resembles Pecten dzstmctus Ssmire (Challenger
 Lamellibr., p. 304, pl. XXII, fig. 3) in form, but the latter has
the radiating striae on the surface, while the internal costulae are
wanting.

Fossil occurrence.—Miyata Zone (Shimo- M]yata and Kami-
Miyata); Koshiba Zone (Koshiba). Upper Musashino of Kazusa.

202. Pecten miurensis, Yoroyama. \
Pr. X1II. Figs. 2-6. '

Shell large, 1athe1 solid, compressed, inequivalve, the right
valve more convex than the very flattened -left valve, nearly
equilateral, roundly ovate in form, somewhat higher than long.
Surface with about twenty-five smooth, rounded, radiating ribs
separated by intervals of about an equal breddth in which there is
a single interstitial riblet with traces of distant scales. Ears: un-
equal, the anterior being the largest, both ornamented with
granular radial riblets.
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There are several specimens of this species, but the preserva-
tion is bad, though sufficient to show that they belong to a'still
undescribed species. The largest right valve measures about 130
millim. in height. One of the right valves, comparatively well
preserved, is about 85 millim. high, 75 millim. long and 3-9
millim. in depth. "

Rather frequent at Zushi.

Fossil occui'ren(':e.—Miyata Zone (Harashita in Shimo-Miya-
ta); Yokosuka Zone (Zushi), '

203. Pecten tokunagai, YoROYAMA.
Pr. XII. Fia. 1.

Pecten tokunagai. YorRorama, Pectens from the Koshiba Neogene, Jour. Geol. Soc. Tokyo,
vol. XXVIII, no. 208, p. 4. pl. I, fig. 2. .

Only a single valve (right?) partly broken, and about 68
millim. in height. It is thin, orbicular, moderately convex
(about 12 millim. deep) and furnished with about thirty-three
simple, flatly rounded, subequal, straight, radiating ribs which are
indistinet near the beak. The interspaces are much broader than
the ribs themselves, finely reticulate, and occasionally with a
secondary riblet which vanishes much more quickly than the main
ribs towards the beak. The ears are nearly equal and ornamented
with flat perpendicular riblets which together with the interspaces
are again perpendicularly striate.

Fossil occurrence.—Koshiba Zone (Koshiba). .

204. Pecten tokyoensis, TOKUNAGA.
Pr. XIV.: Figs. 7, 8.

Pecten tokyoensis, Torxuwnaca, Foss. Env. Tokyo, p. 65, pl. V, figs, 1-10.
Pecten plica. Brauns, Geol. Env. Tokio, p. 48.
A large inequivalved Pecten mistaken by Brauns for Pecten
- plica’ L. was fully described by Toxuxaea in the above cited work.
The right valve of this shell which is tolerably convex shows a few
broad flattened ribs often divided into several indistinet riblets
and separated by mostly shallow, and narrower interspaces. The
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left valve which is quite flat has a few low but sharp-ridged
ribs. Very frequent, especially in the Miyata and Naganuma
Zones. .

" Fossil occurrences.—Miyata Zone (Im‘ori or Kutsukata in
Shimo-Miyata, Komatsugaike in Kami-Miyata and Motowada);
Yokosuka Zone (Otsu and Yokosuka); Naganuma Zone (Naga-
numa); 'Upper Musashino of Musashi, Shimosa and Kazusa.

205. Pecten yessoensis, JAY.
Pr. XIII. Fics. 14, 15.

Pecten yessoensis. Jay, Rep. on Shells coll. by Japan Exped,, in Perry’s Narrat. of Exped.
of Americ. Sguadr. to China Seas and Japan, vol: VII, p. 293, pl. IIT, figs. 3, 4, pl. TV, figs. 1, 2.
ScHrENCE, Moll. d. Amurl. u. d. Nordjap. Meeres, p. 484, pl. XX, figs. 1-4. LiscHKE, Jap.
Meeresconch., I, p. 165, pl. X, figs. 3, 4, IL, pl. XIII. Dun~ker, Index Moll, p.240. Brauns,
Geol. Env. Tokyo, p. 48. .Yorovama, Pectens from the Koshiba Neogene, Jour. Geol. Soc.
Tokyo, vol. XX VIII, no. 208, p. 2, pl. I, figs. 13, 14.

Mostly in imperfect specimens.

A recent shell which we got from the Hokkaido, 115 millim.
in height, is orbicular, inequilateral and radiately ribbed. The
right valve 1is tolerably convex with somewhat unequal ears,
while the left valve is nearly .ﬂat with ears equal. The ribs on
the right valve are about twenty-two, broad and flattish, sub-
equal, broader than the interspaces, now and then divided into
equal or unequal halves by a longitudinal groove. Those on the
left valve are somewhat more in number, also flattish towards the
ven"cral margin, but generally narrower than. the interspaces.

The fossil forms are all smaller than the‘above-described
recent one, so that the ribs number only between seventeen and
twenty-two. -

Fossil oceurrence: —Miyata Zone (Shimo-Miyata); Kamaku-
ra Zone (Kewaizaka in Kamakura); Kanazawa Zone (Kanazawa);
Koshiba Zone (Koshiba); Upper Musashino of Musashi. '

Living: —Northern Japan; Ochotsk Sea.
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206. Pecten laqueatus, SowrrBY.
Pr. XIV. Figs. 9, 10.

Pecten laqueaus. -Sowsrsy, Thes. Conch., vcl. I, p. 46, pl. XV, fig. 101. LiscHEE, Jap.
Meeresconch., I, p, 167, IT, p. 157, pl. XII, fig. 1, 2. Scmrexck, Moll. d. Amur] u, d. nordjap.
Meeres, p, 482. KusTer in Syst. Conch. Cab., vol. VIL, pt. 2, p. 79, pl. XX, fig. 5, p. 137, pl.
XXXVIOIL fig. 1. Brauns, Geol. Env. Tokio, p. 48. Toxunaaa, Foss. Env. Tokyo, p. 64.

Tola lagueata. Duxger, Index Moll., p. 243. Pirssry, Cat. Mar. Moll. Jap., p. 143. .

Pecten antonii. Priuiprr, Abbild. u. Beschr, vol. I, p. 99, Pecten, pl. I, fig. 1.

 Specimens of this specles are not numerous, but easily
'recognized by their peculiar characters. The right valve is very
convex with broad, flat, radiating ribs, whose number is normally.
- eight, with one or two, rarely three, narrow secondary ribs on
both sides of the shell. The left valve is slightly concave with
narrower, flatly rounded radiating ribs whose noermal number is
seven or eight. The ears are nearly equal, with a shallow notch
below the anterior one.

Fossil occurrence: —Miyata Zone (Shimo-Miyata and Kami-
Miyata); Yokosuka Zone (Otsu); Upper Musashino of Oji and
Shinagawa.

Living:—Northern, Central and W eqteln Japan.

207. Pecten naganumana, YOKOYAMA.
- Pr. XIIIL Fias. 4-6.

Shell medium-sized, not very thick but firm, roundish,
broader than high, strongly inequivalve, nearly equilateral, the
lower margin describing a semicircle with the - anterior and
posterior corners obtusely angulate and the antero-dorsal and
postero-dorsal margins sloping and samewhat concave. Right
valve convex and swollen, with broad and flatly rounded, subequal,
radiating ribs separated by intervals of a less breadth; number of
ribs normally twelve, but sometimes thirteen or eleven with one
to three small subsidiary riblets at the anterior as well as at the
posterior ends.  Left valve quite flat, or even -a little concave,
also ornamented with ﬂatly rounded radiating ribs Whlch how-
ever, are much narrower than those of the right valve, so that the
interspaces become .consequently wider tthan the ribs; their
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nlimber is normally eleven, but. may lessen to ten or increase to
twelve and may also be accompanied by a few subsidiary riblets at
both ends of the valve. Fine dense concentric elevated lines
cross the ribs as well as the interspaces, most distinct on the flat
valve, often obsolete on the ribs of the convex valve, on which we
often observe several longitudinal striae. Ears are nearly equal
espcciélly on the flat valve, the anterior ear of the right valve
being marked by a shallow byssal notch.

The largest specimen. in our possession measures 82 mllhm
in height, 95 millim. in length and 25 millim. in depth.

This species is very close to the preceding one in the form of
_-the shéll, but is at once recognized by the number of ribs. In
Pecten laqueatus the normal number of the ribs of the convex
valve is eight, which may rarely increase to nine, with or without
some subsidiary riblets at both extremities of the shell. Some-
times one -or two Tibs may be spht into two by a median groove,
but this groove never attains such a breadth as to make them
appear as two separate ones. The left valve has also only eight °
or nine ribs. Still it may not be impossible that the intermediate
forms occur, but so far as my present investigation goes, both on
the numerous fossil as well as on recent shells, I have not been
able to discover any.

Pecten  fumatus REevE (= Pecten bifidus 1 \IENKE PHILIPPI
Abbild., vel. I, Pecten, pl. II, fig. 6 and Syst. Conch Cab., vol.
7, Pecten, p. 160, pl.. 45, figs. 1, 2) from Australia (near Sydney)
. is also closely related to our fossil, though the .beak of the right
valve is a little more swollen and the ribs are somewhat wider in
the Australian shell.

‘Very frequent. Some of the specimens show traces of an
orange-red colour. o

Fossil occurrence: —Naganuma Zone (N aganuma).



162 A Art 6.—M. Yokoyama :

Family Ostreidz.
-Génus Ostrea, lLINNE’:.
208. Ostrea gigas, THOUNBERG.
Pr. XV. Fics. 1, 2.

Ostrea gigas. THUNBERG, Kongl. Vetenkaps Akad. nya Handl., Tom. XIV, 1793, p. 140, pl.
VI, figs. 1-3. Lischke, Jap. Meeresconch., vol, I, p. 174, III, p. 114. Do~xker, Index Moll,, p.
249. Brauns, Geol. Env. Tokio, p. 48, 51, 55. Torunaca, Foss. Env. Tokyo, p. 68, pl. I V fig. 5.

Ostrea laperousii. ScHRENCE, Moll. Amurl. u. d. nordjap. Meeres, p. 475, pl. XIX. .
Ostrea talienwhanensis. Crossg, Jour. Conchyl., vol. X (3d series, vol. l',[)', p. 149, pl. VI,
fig. 6. :

A few typical ovate as well as elongated forms which un-
doubtedly belong to a species of Ostrea most widely distributed in
Japan and everywhere used as food.

. Fossil occurrence.—Yokosuka Zone (YoLosuLa and Otsu);
Koshiba Zone (Koshlba) Upper Musashino of Musashl Kazusa
—and Shimosa.

Living.—Northern, Central and Western Japan Strait of

Tartary; Coast of Manchuria and Shantung in China.

209. Ostrea denselamellosa—,' LiISCHKE.

Pr. XVI. Fic. 6. ‘

Ostrea denselamellosa. LiscukE, Jap. Meeres conch., I, p. 79, pl. XIII, pl. IV, fig. 1. Brauns,
Geol. Env. Tokio, p. 58. Tokunaga, Foss. Env. Tokyo, p. 65, pl. IV, fig. 6.

A single valve, somewhat broken at the posterior margin,
thick, longly ovate in form, -about 95 millim. in height, slightly
convex and ornamented with numerous radial, lamellated folds
which, however, have been much obliterated by friction. Com-
paring it with the living specimens of Ostrea denselamellosa 1t agrees
quite well in its general characters.

Fossil occurrence.—Yokosuka Zone (Otsu); Upper Musashino
of Musashi and Shimosa.

Living:-—Cen’trbal and Western Japan; also Ryukyu Islands
(according to Pilsbry). ‘
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210. Ostrea plicata, CEEMNITZ.
Pr. XVII. Fias. 1, 2, 3.

Ostrea plicata. Caeamnitz, Conch. Cab. VIIL, p. 34, pl. 73, fig. 674, pl. 74, fig. 680. Reeve,
Conch. Tcon, vol. XII, Ostrea, no. 63, pl. XXVII, fig. 68. Dunker, Index Moll., p. 249.

Several ill preserved specimens. The upper as well as the
lower valve is depressed and only a little convex. The
general shape is ovate to oblong. The shell is either solid or
rather thin. On the surface there are generally a few radial folds
most distinct near the margin. On both sides of the hinge, the.
inner margin is generally crenate or crenulate. The largest speci-
men which we have is only 65 millim. high.

Fssil occurrence.—Y okosuka Zone (Otsu). .

Living.—Western Japan; China and East Indies.

211. Ostrea musashiana, Yorovama. °
Pr. XVIL Fies. 1-5.

Shell moderate-sized, rather thin, generally ovate in outline,
but sometimes oval to oblong. Lower valve very convex with the
surface smooth and uneven, and marked with concentric valleys
and lines, the latter sometimes elevating themselves into short
laminae. In some specimens are developed a few radial plaits
which are, howevef, irregular and mostly indistinet. . Left valve
unevenly flat. - Frequent. .

The largest specimen measures a little over 60 millim. in
- height. : ’
Fossil occurrence.—Yokosuka. Zone (Yokosuka); Koshiba
Zone (Koshiba). Upper Musashino of Shimosa.

Family Arcide.
Genus Arca, LAMARCK._
212. Arca kobeltiana, PILsBRY.
Pr. XVIIL Fre. 4. |

Afca kobeltiana. PiisBryY, New Jap. Mar. Moll, Pelecypoda, Proc. Acad. Nat. Sci. Phila«s
delphia, july, 1904, p. 559, pl. XL, figs. 16-19.
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‘Arca ocellata. Koprrr in Syst. Conch. Cab. Mart. u. Chemn., vol. VIII, p. 87, pl. 24, figs.
1-4, (non Reeve). Px]sbry Cat. Mer. Moll. Jap., p. 148.
Arca rectangularis. Toxunaca, Foss. Env. Tokyo, p. 61, pl. ITI, fig. 23.

The shell is generally transversely quadrate, very convex
with the posterior margin obliquely truncate, so that it makes a
blunt angle with the straight or even concave ventral margin. A
sharp keel runs from thé beak to the postero-ventral corner. The
surface-sculpture consists of numerous granulated, subequal, radia-
ting ribs which on the posterior side become larger and often double
and are separated by wide interspaces with a few (generally two)
small riblets. The surface is more or less uneven, so that the ribs
are also somewhat undulating. '

Pilsbry lays great stress on the character of the area as a dis-
tinction from Reeve’s Arce ocellata, and speaking of his Arca ko-
beltiana, he says. .

,», The wide lwamentql area is mal]\ed off into concentric
lozenges by very numerous ligament-filled, diagonal, broadly v-
shaped sulci, of which I count 11 in a shell 44 millim. long,
17 in one 55 millim. long.” The hinge-line is narrow, the teeth
fine, close and vertical in the middle, somewhat irregular there and
anteriorly, but posteriorly they become coarse and very oblique
and strongly crenulate on the upper edges......... Having before
me a topotype of Area ocellata Rve as well as several Japanese
specimens which agree with them, I am compelled te regard the
two species as entirely distinict, and not even' closely related, al-
“though they agree in general shape. The ligamental area in
A. ocellate is smooth, scored by only a few, usually imperfect
ligament-grooves, there being a large oblique triangle posteriorly
and an erect triangle between the beaks free from them. The two

- oblique triangles marked by grooves are usually covered with a
smooth yellow (or in some Japanese shells, blackish) cuticle, while
the rest of the area is whitish.” This is well shown in the dorsal
aspect of a specimen of A. ocellata trom the province of Suruga
drawn in fig. 21 of pl. XLI ¢

In fact all of our fossil specimens have lozenge-shaped grooves
crossed by lines parallel to the hinge-line, whose number varies
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according to the size of the shell. In a specimen about 20 millim.
long we count five, but there is one only 35 millim. long and with’
more than ten grooves. The posterior portion of the area is free
from gl;ooves,‘ ornamented only with straight lines parallel to the
hinge-line. There is a considerable variation in the form of the
shell. Rather frequent. ' ' ‘

The largest specimen in our possession is a left valve 47
millim. long, 27 millim. high and 13 millim. deep.

Fossil occurrence.—Miyata Zone (Motoyashiki in Shimo-
Miyata); Yokosuka Zone (Yokosukaand Otsu); Kanazawa Zone
(Nojima); Koshiba Zone (Koshiba). Upper Musashine of Musashi,
Shimosa and Kazusa. '

Living.—Northern and Central Japan.

213. Arca decussata, (SOWERBY).
Pr. XVII Fia. 5.

Arca decussata. Rerve, Conch. Icon., Arca, sp. 81, pl. XII, fig. 81. Lischke, Ja.f). Meeres-
conch., I, p. 149. Syst. Conch. Cab., vol. VIIL, p. 144, pl. 37, figs. 2-5. i

Byssoarca decussata. Sowsrpy, Proc. Zool. Soc. London, 1833, p. 22.

Barbatia decussata, Dunkger, Index Moll., p. 232.

i

A young right valve, 14 millim. long, 9 millim. high and 3,5
millim. deep. ' '

It is transversely oval, very inequilateral, dorsally somewhat
excavated in the middie, with numerous unequal, radiating riblets ‘
crossed by concentric lines, some of which are rather coarse.
There is no sharp diagonal keel on the surface. The area is rather
narrow, with grooves parallel to the hinge-line. The shell is
rather worn and thin, but it seems to have been originally firm.
It agrees very well with the living specimens of the species named.

Fossil oceurrence.—Koshiba Zone (Koshiba).

Living.—Western Japan; Philippines; South. Sea; Indian
Ocean; Gulf of Guinea. .

- 214 Arca stearnsii, Prrssry. _
Pr. XVI. Fia. 9..

Arca stearnsii. PILsBRY, Cat. Mar. Moll. Japan, p. 148, pl. ITT, figs. 8-10.
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_ A water-worn right valve, 9 millim. long, 5 millim. high and
2,5 millim. deep. It is dorsally depressed, a character not found
in the form described by Prussry. But its subtrapezoidal shape
and other characters leave no doubt of its being the same species.
Fossil occurrence:—Koshiba Zone (Koshiba).
Living: —Central Japan.

215. Arca symmetrica, REEVE.
Pr. XVIIL Fies. 7, 8.

Arca symmetrica. Rexrve, Conch. Teon., Arca, sp. 117, Syst. Conch. Cab. Mart. Chemn., vol.
VI, p. 94, pl. 25, figs. 7, 8.

The shell is small, solid, generally quad_rate in outline, -
swollen, closed, equivalve, somewhat inequilateral, with a sharp
keel running from beak to postero-ventral corner. The surface is
ornamented with numerous radiating riblets which are more or
less granulated. ‘ A

The shape is very variable. The normal forms have the
upper and lower margins parallel, but these are those which show
the height in the posterior portion less than in the anterior, a
character which is especially eminent in our fossil and which
" makes the postero-ventral corner as if somewhat rostrated, In
specimens of this kind, the median dorsal depression is pushed
more to the posterior side, and anterior margin is more rounded
than in the typical ones. The thickness of the shell is also
~ variable. In recent forms which we have, it is either equal to, or
greater than, the height, while in the fossil, it is either equal or
less. '

Rather frequent. The largest fossil specimen measures 18
millim. in length and 12,5 millim. in height and thickness.

Fossil occurrence.—Yokosuka Zone (Yokosuka); Naganuma
Zone (Naganuma). Upper Musashino of Shimosa.

Living.—Central and Western Japan; Philippines; Indian
Ocean. ‘ -
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216. Arca inflata, REEVE.
Pr. XVII. Fie. 9.

Arca inflate. RErve, Conch. Icon., Arca sp. 30, pl. V, fig. 30. Koserr in Syst. Conch.
Cab., vol. VIII, p. 30, pl. 10, figs. 1, 2. Liscakr, Jap. Meeresconch., I, p. 146.- Bmums,~ Geol.
Env. Tokio p. 44. Toxrunaea, Foss. Env. Tokyo, p. 57, pl. ITT, fig. 19.

"Areca broughtonii. ScHRENCE, Moll. Amurl. u. d. Nordjap. Meeres, p. 578, pl. 24, figs. 1—3.

Arca tenuis. ToRUNAGA, Foss. Env. Tokyo, p. 58, pl. IV, fig. 1.”

A large specimen, 110 millim. long, 85 millim. high and 77
millim. thick, with forty-two ribs and a moderate-sized area.
According to Yamaxawa (Jour. Geol. Soc. Tokyo, vol. XVIII,
no. 209, Snapharca) this species is distinguished from Arca salowr
Dusker (Index Moll, -p. 233, pl. 9, figs. 1-3) to which it is
closely allied by the following characters:

1. Antero-dorsal angle 18 neallv ‘a right angle (decidedly
obtuse in Area satows).

2. Hinge-line is longer in compauson to shell-length than

in Arca satows.

3. Numbei of ribs is thirty-eight to f01ty (thirty-five to
thirty-nine in Arca satows).

‘4. Beaks less prominent.

5. Beaks medially more deeply funowed than in Arca
satow:.

6. Height, when compared to le‘ngth, 18 less than in Av*ca
satowr.

Fossil oceurrence.—Naganuma Aone (N aganum‘t) Upper
Musashino of Musashi, Shimosa and Kazusa. -

Living.—Northern, Central-and Western J apan; Philippines.

Genus Pectunculus, LAMARCE.
217. Pectunculus rotundus, DUNKER.
Pr. XVIL. Fies. 10,11.

Pectunculus rotundus. DUNKER, Index Moll. Mar. Jap., p. 236, pl. XVT, figs. 9,10. Prispry,
Cat. Mar. Moll. Jap., p. 150.

Several specimens of a rotund Pectunculus flatly convex and
mostly small (below 25 millim. in diameter) in form. DUNKER in
describing this species had a specimen only 22 millim. in diameter..
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We possess a right valve which is considerably larger—36 millim.
in diameter—than the specimen figured by Duxker. It is also
thicker and deeper (6 millim. in depth) and may represent a full
grown form of the same spicies.

Fossil ocenrrence,—Miyata Zone (Matsubara and Iwaiguchi in
Kami-Miyata); Naganuma Zone (Naganuma). Upper Musashino
of Shimosa. ' '

Living.—Central Japan. ,

218. Pectunculus yessoensis, SOWERBY.
Pr. XVIIL Fics. 1, 2.

. Pectunculus yessoensis. Sowrrny, Description of Fourteen New Shells from China, J apan
and the Andaman Islands, Proc. Zool. Soc. London, 1886. p. 570, pl. XX VIIL, fig. 19. Pirssry,
Cat. Mar. Moll. Jap., p. 150. )

This species is characterized by ‘the marked posterior angle
which 1s, howevér, not so distinct in young specimens. The
surface shows fine decussate lines. TFour left valves which we
possess are all not full grown. A specimen ‘from Motowada 33
millim. high, 36,5 millim. long and 8 millim. deep has the
posterior angle rather obscure, while the one from Okine, which is
somewhat smaller (30 by 32), is deeper (9 millim,) with the
posterior angle more distinct and the hinge line somewhat more
bent.

Fossil occurrence.—Miyata Zone (Motowada and Okine).
Upper Musashino of Shimosa and Kazusa.

Living.—Northern Japan (Bay of Hakodate).

219. Pectunculus nipponicus, YogrovaMA.
Pr. XVIII. Fies. 3-5, 7 (?).

Shell rather small, solid, moderately convex, oblique, ovately
Tounded, inequilateral, anterior side shorter and its margin round-
ed, posterior side somewhat produced and either rounded or form-
ing a rounded angle at the place where the obliquely descending
postero-dorsal margin meets with the ascending postero-ventral
margin, ventral margin arcuate. Surface with numerous radiating
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impressed lines crossed by coneentric lines of growth, with the
points of intersection sometimes looking like minute pits. Inner
surface smooth, with only irregular radiating lines most distinct
towards the margin which is finely crenulate. Beaks small buit
pointed, not touching. Area distinct, but comparatively small,
broadly triangular in shape, with a few elevated straight parallel
ridges which diverge from the median line. Hinge-teeth numer-
ous, vertical in the middle, oblique towards the sides, lamellar,
straight or curved or rarely knie-shaped. Muscular impressions
distinct, the posterior one bounded within by an elevated ridge
which becomes weaker towards the beak. N

The form of the shell is very variable, some being more
rounded than ethers, but invariably more or less ovate and oblique’
when compared with most of the species of this genus. The
majority of the specimens have the length slightly greater than
the height, but there are some in which they are nearly equal,
while in a few instances, the height is greater than the length
The specimen shown in fig. 7 is probably an abnormal form of the
same species markedly ovate and more convex than others.

The largest specimen which is a right valve measures 30
millim. in length and height and 9 millim. in depth. Another
specimen which is also a right valve measures 29,5 millim. in
length, 28 millim. in height and 7,5 millim. in depth,

- On the outer surface of some specimens we observe purplish
traces of an original colouring. This species is not unlike Pectun-
culus mundus SOWERBY (Ann. Mag. Nat. Hist., vol. XII, Tth.
series, 1903, p. 501) from Hirado in Western Japan in being
leiqueljf ovate, but it is larger and lacks the radiating ribs of the
latter. , (

Very frequent, especially at Koshiba where, however, the
speciinens occur in a much worn condition. '

Fossil occurrence.~—Miyata Zone (Harashita- in Shimo-Miya-
ta); Kanazawa Zone (Nojima); Koshiba Zone (Koshiba).

Living.—Central Japan (Sobo Peninsula). -
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220. Pectunculus pilsbryi, Yorovama.
Pr. XVIII. Fia. 8.

Shell small, moderately solid, flatly convex, suborbicular,
nearly equilateral, slightly longer than high, with anterior margin
rounded and posterior subangulated in the middle.  Surface with
numerous, unequal, radiating riblets crossed by fine concentric
impressed lines so that the riblets appear finely granulated. A
fine interstitial riblet is also often present. Beaks small, pointed.
Area very narrow, furnished with a few diverging lines. Teeth
about_ twenty, vertical in the middle part of the hinge-line,
oblique towards both sides. Inner margin crenulate.

A few specimens. THe largest, which is a left valve, measures
20 millim. in height, 22 millim. in length and 5,5 millim.
-in depth: : _

Fossil occurrence.—Miyata Zone (Mukaibatake in Shimo-
Miyata, and Kami-Miyata). Upper Musashino of Kdzusa.

- Living.—Central Japan (Bosha).

~Family Pérallelodontidae.
Genus farailelodon, MEER ET WORTHEN.
921. Parallelodon obliquatus, Yorovama.
Pr. XVIL Fro. 6. Pr. XVIIL Fies. 9-11.

Shell moderately thick, convex, equivalve, transversely and
longly ovate with the narrower end directed anteriorly, strongly
inequilateral, with the posterior side three times as long as the
anterior; anterior margin rounded, posterior arcuate with the round-
ed postero-ventral corner somewhat produced; ventral margin
straight or sometimes even slightly excavated. Surface somewhat
depressed in the middle, radiately ribbed; ribs numerous, fine,
unequal, a little flexuous, occasionally with a finer interstitial
riblet which becomes obsolete towards the beak, crossed by incre-
mental lines and a few concentric grooves. Beaks small, almost
touching. Area narrow, with a few sharp diverging ridges. Den-
tition consists generally of three subhorizontal, parallel, transverse-
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ly striated teeth in the posterior portion and two such in the an-
terior, with a few (mostly about four) crenular teeth behind the
anterior horizontal ones which may be sometimes very indistint
or obsolete; of the three posterior teeth, the middle one is the
longest and the lower one the shortest. Inner surface with radia-
ting lines. Proportion of length to height and thickness 100 : 53:
36. The largest specimen measures about 53 millim. in length.
Rather rare. '

This species has some resemblance to the one described by
Smith as Macrodon dalls (Challenger Lamellibranchiata, _pl. XVII,
fig. 10) from off Kobe at 50 fathoms, although it is more oblique
and possesses a somewhat different dentition.

. Fossil occurrence.—Miyata Zone (Shimo-Miyata and Okine);
Yokosuka Zone (Otsu); Koshiba Zone (Koshiba). Upper Mu-
sashino of Kazusa. -

: Living.—Northern and Central Japan (coasts of Sagami and
~ Hitachi). '

Family Limopsidee.
Genus Limopsis, SASSI.
222. Limopsis auritoides, YoROYAMA.
Pr. XVIII. Fias. 12, 13.

One right'and two left valves. The form is somewhat varia-
ble, but decidedly oblique and rounded ovate with the shell thick
and solid. The surface is nearly smooth, only showing distantim-
pressed radiating lines crossed by more or less distinct incremental
ones. Beaks small but pointed, situated in the middle of the hinge-
face. Fars small. Teeth rather coarse, sixteen to twenty-one, |
straight and vertical: in the middle of the hinge-line, oblique and
curved outward toward the sides. Ligan1enta] area broadly trian-
gular, the breadth of the base being more than twice the height,
shallow. Inner surface with fine and closé radiating lines most
distinet near the mantle-line. " Inner margin smooth and sharp.
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The largest specimen (left valve) measures 18,5 millim. in
height, 18 millim. in length and 6 millim. in depth.

This species strongly reminds of ZLimopsis aurita Brocchi
(Conch. Foss. Subap., p. 485, pl. XI. fig. 9) from the Pliocene of
Ttaly and England, from which it differs only in the greater size
and a very broadly triangular ligamental pit. Perhaps a discovery
of a greater number of specnnens may reveal a closer relationship
between the two.

Limopsis woodwardi A. Adams (Dunker, Ind Moll.; p. 237, pl
XVI, figs. 5,6.) living in our seas is also closely allied to the pre-
sent species. In fact, some of its specimens greatly resemble the
latter in being more trigonally ovate than one figured by Dunker.
But the more narrowly triangular pit and the radiating riblets of
the surface easily distingnish it from the the fossil form.

Fossil occurrence.—Kanazawa Zone (Nojima).

223. Limopsis tokaiiensis, Yoxrovama.
Pr. XVIII. Fias. 14, 15, 16,

Limopsis tokaiensis. YOKOYAMA Species of Limopsis found in the Neogene of Ixoshlba. Jour.
Geol. Soc. Tokyo, vol. XVIL, no. 205, Oct. 1910, p. 1, pl. IX, figs. -3, 5-7.
Limopsis tokaiensis var. elongata. Yorovama, Ibid. p. 2, pl. IX, fig. 4.

3

Shell moderately thick, compressed, obliquely oblong, strong-
ly inequilateral. Anterior margin rounded, passing insensibly into
the arcuate ventral margin. Postero-dorsal margin sloping, more
or less straight, hardly forming an angle with the rounded posterior
margin. Postero-ventral angle mostly rounded, very rarly obtuse-
ly pointed. Surface with only distant radiating impressed lines,
crossed’ by coarse irregular lines of growth. Inner surface with
fine, dense, raised, radiating lines most distinct along the mantle-
line. Hinge-line slightly bent, with about twenty teeth in full-
grown specimens, vertical in the middle, oblique and curved out-
ward toward the sides. Iars small and indistinet. Area rather
wide, with a very broadly triangular, shallow ligamental pit, whose:
base is usually about three times as long as its height. In the
riddle of this pit, there is generally a space which-is either some-
what deepened or bounded by two: shallow grooves corresponding,

'
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to the two sides of a triangle having its apex in common with thdt
of the whole pit Beaks very small a.nd pointed. Inner margin
smooth and sharp.

‘There is a considerable variation in shape and thickness. The
shape, however, is in general oblong, though, in a specimen which
I formerly called vor. elongata (the figure is in the above cited
journal), it is posteriorly somewhat pointed. Betweéen these two
forms, there are all sorts of gradations. If we consider the shell as
an ellipse whose longer diameter is 10, then the shorter diameter
varies between 8 and 7,6. The thickness of a complete shell is
about one-half the longer diameter. ' '

The largest specimen in our collectlon is about 30 mllhm in
Jdts longer diameter. '

This species shows a great resemblance to Lzmopszs MATIONENSLS
Smith (Challenger Lamellibranchiata, p. 254, pl. XVIII, figs. 2,
2b) from the Indian Ocean; but the.Japanese form has the anterior
side below the hinge invariably .a little more produced than -
Smith’s.  Limopsis pelagica Smith described in the same work as

" ocewrring in Japan is also closely related to ours, but the beak is
more plomlnent the shell less obhque and” the posterior wing
more conspicuous. : -

Very frequent, especially at Koshiba, \IOJIIX]"{ and Klkkomn

‘Fossil occurrence.—Miyata Zone (Jinyaato in Kami-Miyata);
Kamakura Zone (between Urago and Enokido); Kanazawa Zone
(Kanazawa and Nojima); Koshiba Zone (Koshiba and Ofuna);
Naganuma Zone (Kikkosan and Naganuma).

Living.—Central Japan (mlely found near the coast of
Boshi). '

223. Limopsis crenata,’A. Apaws.
Pr. XVIII. Fias, 17, 18.

Limopsis crenata.  A. Apaws, Descrip.  Some Species Limopsis fr. Cumingian Collection,
Proc. Zool. Soc, London, 1862, p. 230. Yokoyama, Species of Limopsis found in the Neogene
of Koshiba, Jour. Geol. Soc. Tokyo, vol. XVII, no. 205, Oct. 1980, p.. 3, pl. IX. figs. 8-11.

‘Shell small, rather thin, convex, oblique, roundly ovate to
oblong, nearly as high as long, anterior margin rounded, posterior.
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"'sloping, ventral arcuate with the postero-ventral corner, also more
or less rounded. Surface with numerous, course, unequal,
elevated, concentric lines of growth crossed by fine, close, impress-
ed, radiating lines which make them finely crenulate. There are
also a few broad concentric grooves on the surface. Beaks small
and acute. Hinge-line arcuate with ten to fifteen teeth. Liga-
mental pit triangular, the height of the triangle being somewhat
greater than the breadth of the base. Inner margin finely crenu-
late. '

The form of the shell is somewhat variable, but may generally
be said to be roughly oblong or elliptical, the longer axis being
only a little longer than the shorter, with their proportion about
10 to 8,4. The thickness of a perfect shell is about two-thirds
of the longer axis, The largest specimen does not exceed 13
millim. by 11 millim. ‘

This species is readily distinguished from the preceding by
its smaller size, a more tumid and less oblique shell and the
crenulate inner margin.

Frequent in the Miyata Aone

Fossil occurrence.—Miyata Zone (Yamagayado, Iwaiguchi,
Jinyaato, Shishiana and Matsubara in Kami-Miyata; Harashita
and Motoyashiki in Shimo-Miyata); Kamakura Zone (Kewaizaka
in Kamakura); Kanazawa Zone (Nojima); Koshiba Zone (Koshi-
ba). Upper Musashino of Kazusa.

Living.—Northern and Central Japan.

225. Limopsis azumana, -YoROYAMA.
Pr. XVIII. Fias. 19, 20, 21.

Limopsis a:umana. Yorovama, Species of Limopsis found in the Neogene of Koshiba,
Jour, Geol. Soc. Tokyo, vol. XVIIL, no. 205, Oct. 1910, p. 8, pl. IX, figs. 16-18.
+ Limopsis truncata. Yoroyama, Ibid. p. 4, pl. IX, figs. 13, 14.

Shell small, generally moderate in thickness, tolerably infla-
ted, oblique, ovate to oval, the height nearly equal to,” or some-
what greater than, the length, very inequilateral, the posterior
‘margin broadly rounded and passing gradually into the more
sharply rounded ventral margin, the anterior margin generally
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broadly rounded, but sometimes straight and truncate, or even
slightly excavated. Surface with fine close ridiating impressed
lines crossed by concentric striae of growth. Beaks small and
acute. Ligamental pit broadly triangular with the breadth of the
base greater (up to twice) than the height. Teeth usually more
than ten and up to fifteen. Inner margin smooth and sharp.
The largest specimen measures 12,5 millim. in-height. " The pro-
portions of the three dlmensmns, ‘height, length and thickness, are
10, 10-8.8, 6.6-5.5

This species is very variable in shape, especially in the shape
of the anterior margin which, as above said, is sometimes even
concave, instead of being convex. . Such forms I formerly
separated as a new species under the name of Limopsis truncata,
but as I am now convinced, they are only abnormal forms of
Lamopsis azumana. :

Not rare, especially at K oshlba
_ Fossil occurrence.—Miyata Zone (Motoyashiki in Shimo-
Miyata); Koshiba Zone (KOSth‘L) ~Upper Musashino of Kazusa
and Shlmosa ‘ '

226. Limopsis adamsiana, YORKOYAMA.
Pr. XIX. Fias. 1, 2.

Only two right valves. They are small, solid, compressed,
roundly trigonal, nearly equilateral, slightly' longer than high.
The anterior as well as the posterior margin is rounded, the
anterior somewhat more sharply than the posterior. The ventral
margin is broadly arcuate. The surface is water-worn but seems
to have been ornamiented with radiating lines. Beaks small and
pointed. * The hinge-line is_bent, with about five teeth in the
anterior half and about six in the posterior. Ligamental pit
triangular, somewhat broader than high. The anterior as well as
the posterior muscular impression is bounded by an elevated ridge
on the inner side, the posterior being much more elevated than
the anterior one. Inner surface with fine close radial lines near
the mantle-line. Inner margin smooth. - .

’
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One of the specimens measures 8,2 millim. in length, 7,8
millim. in height and 2,2 millim. in depth while the other
measures 7 millim. in length, 6,8 millim. in height and 2,2’
millim. in depth. ' _ ' ,

In my paper on the ‘‘Species of Limopsis found in the
Neogene of Koshiba” (Jour. Geol. Soc. Tokyo, vol. XVII, no.
205, 1910), I described this species simply as Limopsis sp., ques-
tioning, whether it is not L. Forskalli Apams (Proc. Zool. Soc.
Lond., 1862) frem Oshima and Takanoshima, but as the latter is
without figures and said to possess unequal riblets, I deem it
advisable to describe the present species as a new one.

Fossil occurrence.—Miyata Zone (Kami-Miyata); Koshiba
Zone (Koshiba). Upper Musashino of Kazusa. '

Family Ledide.
Genus Leda, SCHUMACHER.
227. Ieda ramsayi, SMITH.

Pr. XIX. Fie. 3.
Leda ramsayi. Smirs, Report on the Lamellibranchiata, Challenger Expedition, p. 241,
pl. XX, fig. 3, 3a. : ' ‘
- Two left valves.

The shell is small, rather thin, compressed, transversely
elongated, strongly inequilateral, the anterior mafgin sharply
rounded, the posterior produced,;rostrated and truncate at the
end. The ventral margin is broadly rounded, straight or even
slightly concave near the posterior end. On the surface there are
two ridges running from the beak to the upper and lower corner
of the truncated posterior margin. - The sculpture consists of
strong concentric striae which are suddenly turned upward and
nearly at right angles on the flat or slightly concave space between
the two ridges. The area is concave, smooth and sharply bound-
ed by the upper ridges of the two valves. On the inner side of
the rostrate end there is a short transverse median ridge. The
teeth are numerous, close-set, the anterior row being decidedly
shorter than the posterior which occupies about two-thirds the
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" length of the posterior side. The one valve measures about 9
millim. in length, 5 millim. in height and 1,5 millim. in depth,
while the other measures 8 millim. in length, 4,5 millim. in
height and about 1,5 millita. in depth.

This species agrees almost exactly with the one described by
Surre under the above name, the only difference being a slightly
shorter shell and a less excavated posterior part of the ventral
margin in the Japanese specimens.

Fossil occurrence.—Miyata Zone (Motowada); Koshiba Zone
(Koshiba). Upper Musashino of Kazusa.

Living.—Off Sydney, New South Wales, in 950- fathoms
(Swrrm).

298. Leda gordonis, YoroYAMA.
Pr. XIX. Fies. 4, 5.

Shell small, rather solid, moderately compressed, transversely
elongated, inequilateral, the anterior side being somewhat shorter
than the posterior. Anterior margin sharply rounded; posterior
margin very obliquely truncate, forming an acutely pointed angle
"~ with ‘the weakly concave postero-dorsal margin; the ventral
margiri arcuate, forming a very obtuse angle with the truncated -
posterior margin. Surface with two radiating ridges, the one
running to the acute upper corner of the posterior margin and
sharp, the other going to the lower corner of the same margin and
very obtuse, the surface between the two being slightly concave.
The sculpture consists of numerous fine concentric grooves, much
narrower than the interspaces and -making the latter appear like
rounded riblets. Beaks small, obtusely pointed. Lunula broad-
lanceolate, indistinct. Area long-lanceolate, sharply bounded by
the upper radiating ridges of the surface and sublongitudinally
striated. Teeth small, numerous, the anterior row about as long
as the posterior which occupies about four-sevenths, of the posterior
side. Pallial sinus rather deep, finger-like, somewhat obliquely
ascending. Length 12 millim.; height 6 millim.; thickness'4
millim. ’ »
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Rare‘.

This species resembles Leda confusa Haxrrey (Sowerby,
Thesar. Conch., vol. III, Nuculidae, p. 119, pl. 228, fig. 85)
living in our seas; but it is smaller, more solid, longer, more
inequilateral, with the lunula not so sharply bounded and the palli-
al sinus more ascending and more uniform in breadth.

Fossil occurrence.—Naganuma Zone (Naganuma).

229. Leda naganumana, YOROYAMA.

Pr. XIX. Fie. 6.

Shell thin, transversely elongate-ovate, .tolerably compressed,
slightly inequilateral, the anterior- side being shorter than the
posterior. Anterior margin sharply rounded, the posterior obtuse-
- ly pointed; antero-dorsal inargin weakly convex, the. postero-
~dorsal weakly concave. Ventral margin broadly arcuate, going
over to the posterior without any distinct angle. On the surface
there is a single sharp keel running from the beak to the posterior
angle and forming the boundary of the lanceolate area with pout-
ing lips. The sculpture consists only of. coarse unequal lines of
- growth. Lunula lanceolate, distinet, with the lips pouting like
those ‘of the area. The surface of the lunula as well as of the area
is furnished with sublongitudinal striations. Length about 19
millim. ; height 9,5 millim.; thickness 5 millim. .

There is only a single example whose valves are closely
attached to each other, on which account it is not possible to
make out the characters of the inner surface.

This species looks like Leda pernula MULLER (Sowerby, Thes.
Conch., vol. III, Nuculidae, p. 113, no. 14, pl. 228, fig. 56-88)
n which, however, the shell is more inequilateral, - the lunula
obsolete and the posterior end truncate.

Fossil occurrence.—Naganuma Zone (Naganuma).
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Family Nuculida.
Genus Nwcwla, LAMARCK.
2.30. Nucula insignis, GouLp.
Pr. XIX: Fias. 7, 8.

Nucula insignis. Gouwp, Otia Conchologica, p. 175. Tokunaea, Foss. Env. Tokyo, p. 56.

One right and one left valve; the former 9 millim. and'thei
latter 8 millim. in length: These are to be identified with the
species above named occurring in great numbers in the Upper
Musashino of the neighbourhood of Tokyo, and which may be
deseribed as follows: : '

Shell small, rather solid, obliquely ovate- trlangular convex,
very inequilateral, posterior side very short and obliquely truncate
at margin, with thé postero-ventral junction subangulate, posterior
side very long, more than four times that of the anterior, sharply
rounded at end, ventral margin broadly arcuate.. The sculpture con-
sists of numerous rounded riblets, broader than the ‘interspacéé
diverging from the median line of the shell to both sides; these riblets
often also bifurcate near the ventral margin, giving rise to several inf
verted v-shaped figures. Beaks small,but prominent. Area cordate,
bounded by obtuse ridges running from the beaks to the postero-
ventral corners,” with the lips somewhat pouting and the surface
ornamented with diverging riblets like those of the other part of
" the surface. Ligamental pit obliquely triangular. Hinge bent, the
anterior teeth about twenty, occupying a little more than two-
thirds the length of the posterior hinge-line and ‘generally curved
outward, the posterior teeth about ten, also generally curved out-
ward and often knee-shaped. Inner margin smooth. The Jargest
shell attains about 15 millim. in length, 12 millim. in height and
8 millim. in thickness.

Fossil occurrence.—Koshiba Zone (Koshlba) Upper Musashl-
no of Musashi, Shimosa and Kazusa. »

Living.—Northern Japan (north of 37° N. Lat.) . P



180 . - Art. 6.—M, Yokoyama :

231. Nucula mirabilis, Apavs et Reeve.
Pr. XIX. F1e. 9.

Nucula mirabilis. Apams and Reeve, Zool. Voy. Sama,ra.ug Mollusea, p: 75, pl. XXT, fig. 8.
Tokunaga, Foss. Env. Tokyo, p. 56. .
Nucula cobboldiae. Brauns, Geol. Envir. Tokio p. 46. (non Sowerby). -

This is a species which not only resembles the - preceding but
also to the English Crag species Nucula cobboldiae Sow. - (Wood,
Crag Moll., Bivalves, p- 82 pl. X, fig. 9), so that Brauns took it
for the same species. Compared with the latter, there is no dif-
ference at all in its surface sculpture of divaricating and zigzag
striae. In full grown specimens of the- Japanese fossil, the line
from which the striae (or riblets) diverge is approximately in the
median line of the shell as in the English fossil. The zigzag
striae are close in front of the median line, near the middle portion

- «of the ventral and the posterior margin, and also sometimes in other
parts, especially near the ventral margin. The size attained by full
grown 'spéoimens is also nearly the same, the largest Japanese shell
being about 30 millim in largest diameter. The number of teeth
in the latter is about twenty-five in the anterior row and about
ten in the posterior, so that the anterior has somewhat more teeth
than the English species. But the main differences between the
two are the presence of a shallow depression running from the
beak to the ventral margin just behind the posterior margin and the
more oblique and elongated form of the ligamental pit in the Japa-
nese species. Moreover, the inner margin of the latter, though

4smooth on a cursory view, is finely and irregularly crenulated, a
7" character which is not found-in the English form.

Compared with Nucula insignis, Nucula mirabilis grows larger,
with the area more sharply bounded and the inner margin very
finely crenulate.

The fossil specimens in our possession are very few and bro-
ken.  Therefore, taking measurements from a nearly perfect
specimen obtained from the Upper Musashino of Shinagawa, we got
the following dimensions: Largest diameter 30 millim., smallest
diameter 22 millim., thickness 17 millim. ; heigh: or length of area

- 11,5 millim., breadth. of the same 9 millim.
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A specimen figured by Adams and Reeve seems not to be a
full grown specimen. The posterior depression is not clearly
shown init. . )

Fossil occurrence.—Kanazawa Zone (Noyma) Naganuma
- Zone (Naganuma); Upper Musashino, of Musashi.

Living.—Central and Western Japan.

232. Nucula tokyoensis, YOROYAMA.
Pr. XIX. Fas. 10, 11.

Shell sma]l', moderately thick, convex, obliquely subtrigonal,
inequilateral; anterior margin sharply rounded, posterior truncated,,
with ‘the postero-ventral corner subangulate, ventral margin
arcuate. Surface concentrically and unequally grooved, with
grooves generally small and fine, crossed by fine radiating striae.

Area longly cordate, defined by blunt but distinct edges, transverse-
ly“wrinkled, the wrinkles not quite reaching the edges and some-
what bent towards the beaks so that there is a narrow unwr_i'nkled
space left along the edges. Lunula indistinctly developed, lanceo-
late and also transversely wrinkled. Teeth about twenty in theé
anterior row and about ten in the posterior. Ligamental spoon
oblique, triangular. Inner margin crenulate. Larger diameter 8
millim., smaller 7 millim., thickness 6 millim. '

Rar

Fossil occurrence. ——Mlyata Zone (Jinya-ato in Kami-Miyata);
Naganuma Zone (Naganuma).

Subkingdom Molluscoidea.
Class: Brachiopoda.
Family Terebratulide:
Genus Terebratulina, D'ORBIGNY.
233. Terebratulina crossii, Davipson.
Pr. XIX. Fias. 12, 13, 14.

Terebratulina crossii. Davrpson, Monogr. Rec. Brach., Trans. Linn. Soc. (2), vol. IV, p. 33,
pl. IIT, figs. 4-6. Yokoyama, Some Brach. fr. Neogene of Koshiba, Jour. Geol. Soc. Tokyo, vol.
XVIIL no. 201, June, 1910, p. 1, pl. V, figs. 1-3.
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'Thi’s' species is fully described in the above cited work of
Davidson. - In general the shell is ovate in form, longer than wide,
with valves almost equally convex. The surface- -sculpture consists
of very fine 1ad1at1ng striae which in our water-worn specimens
are hardly distinguishable except with a lens. '

The specimens are very frequent at Koshiba being found in
hundreds, but are mostly more or less distorted, so that it is very
difficult to obtain a perfect and undistorted specimen. Neverthe-
less, we can. discern a great variation occurring in their outline.
Accordmg to the measurements given by Davidson, the propor-
tions of length to breadth are 10 to 8. ‘Among our fossils a more
elongated shape predominates, so that the length is to the breadth
as 10 to about 7,3. But there are specimens which are more like
those figured by Davidson. The thickness of the shell is some-
what less than one-haif the length. : ’

In general the fossil forms seem to be somewhat smaller than
the living, for none of them exceed 40 millim. in length, while
Davidson figures one of 50 millim. .

Fossil occurrence.—Kanazawa Zone (hanazawa) Koshiba
7 one (Koshiba); Naganuma Zone (Naganuma).

Living.—Central and Western Japan. Davidson states that
the species lives between 100 and 250 fathoms.

234. Terebratulina caput-serpentis, (Linxf).
Pr. XIX. Fies. 15, 16, 17, 18.

Terebratulina capu't-sm'pentis. Davipson, Monogr. Rec. Brach., p. 17, pl. I11, fig. 12, pl. IV.
figs. 1-11; pl. V, figs. 32-34. Seguenza, Pal. Malac. dei Ter. Terz. del Dist. di Messina, p. 44.
Wood, Crag Moll., Bivalves, p. 169, pl. XTI, fig. 3. Nyst, Conch. Terz. Tert. de la Belgique, p
250, pl. XX VIIL, fig. 3. Brauns, Geol. Env. Tokio, p. 74:

~ Anomia caput-serpentis. LINNE:, Syst. Nat. ed. 12, vol. I. p. 1153.

This is the species which I formerly took for Terebratulina
cailleti Crosse (J our. Geol. Soc. Tokyo, vol. XVII, no 201, p. 2)
but which as I am now convinced, is nothing else than the cos-
moplitan species of Terebratulina, T. caput-serpentis L. Our speci-
mens agree most with the so-called variety mediterranea. Of about
six specimens which we possess, the perfect and undistorted ones
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shiow a distinct median sinus, a character wanting in the nearly
related 7. japonica (Sow.) Davidson (I c. p. 34, pl. I1I, fig. 7-11).
From 7. cailleti, our species is distinguished by somewhat finer
riblets. The most perfect example which is in our possession meas-
ures 15,5 millim. in length, 12 millim. in breadth and 8 millim.
in thickners. Another specimen which is smaller measures 11
millim. in length 9 millim. in breadth and 5 millim. in thickness.

Fossil occurrence in Japan.—Miyata Zone (Jinya-ato in
Kami-Miyata); Koshiba zone (Koshiba).

Fossil -occurrence in foreign countries.—English Crag (Coral-
line), Scaldisien of Belgium, Pliocene of Italy, Greece, Madeira and
the Azores, Miocene of Dax in France and of Turin in Italy.

Living.—Japan _ (according to Davidson); Northern Pacific;
Northern America; Atlantic; ~Mediterranean.' '

235. Terebratulina quantoensis, YOKOYAMA.
Pr. XIX. Fies: 19, 20, 21, 22, 23, 24.

° 1‘c7‘$mtuli1m quantoensis YOKOYABIIA, Brach. fr. Neogene of Koshiba, 1. c., p., 2, pl. v, figs.
4-9. :

" The ‘shell is ovate to pentagonal, somewhat longer than wide,
_ the widest part lying a little posterior to its middle.. The valves
are unequally convex, the ventral valve being more convex than
the dorsal and slightly flattened longitudinally along its median
line. The foramen'is large, oblique, incomplete, margined anteri-
orly by the beak of the dorsal valve and two small discontinuous
deltidial plates. The sculptare consists of numerous radiating
riblets which augment in number by bifurcation and also by the
interpolation of shorter riblets between the longer ones. Incre-
mental lines distinct. o

On account of the difficulty of bringing the loop into view, the
generic name is only provisional.

There is a great variation in the shape of the shell, as is com-
mon in this group of animals. Taking its length as 10, the breadth
varies between 8.2 and 8.6, while its thickness is between 4.4 and
5. . The largest example measures about 35 millim. in length. -
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The mumber of riblets may be generally taken at about sixty
at the anterior margin, though in a small specimen 15 millim. in
length, only fifty have been counted. '

A species which most resembles this one is Zerebratulina caput
serpentis var unguiculata Dav. (L c. p. 25, pl. v, figs. 38-40) from
which the Japanese fossil differs in being generally broader, with
the broadest part somewhat posterior to the middle of the shell.

Rather frequent, but mostly distorted. . '

Fossil occurrence.—Koshiba Zone (Koshiba).

Genus Terebratella, D’ ORBIGNY.
236. Terebratella coredxlica, (ADpaMs et REEVE).
© Prn. XIX. Fres. 25, 28.

Terebratella coreanica., Davripson, Monogr. Rec. Brach., p- 81, pl. XIIJ, figs, 3-9. Dall,
Amer. Jour. Conch., vol. VI, p. 121, Dunkrr, Index Moll, p- 252. Pilsbry, Cat. Moll. Jap.,
p. 151.

Terebratula coreanica. Avams and Reeve, Voy. Samarang, p. 71. pl, XXT, fig. 3. Schrenck,
Moll. Amurl. u. d. nordjap. Meeves, p. 168. Lischke, J ap, Meeresconch., vol. I, p. 181.

There are two specimens. The one (fig. 28) has the shell.
large, longitudinally oval, swollen, longer than wider, widest about
the middle. The dorsal and ventral valves are unequally convex,
the dorsal valve being less convex than the ventral; the convexity
of the dorsal valve is uniform and flattish, except near the anterior
margin where it is very slight; the ventral valve has a strong
longitudinal fold which, without ahy distinct boundaries, slopes to,
and passess into, the lateral sides. Beak of ventral valve
incurved, obliquely truncated by a large foramen, incompletely
bdrdered in front by a separate deltidium. Surface smooth, only
with lines of growth. Shell-structure finely punctate.  Length
45 millim., breadth 40 millim., thickness 23 millim. It is no
doubt an elongated form of the species above mentioned which is
remarkably variable in shape. '

The other (fig. 25) is a 'somewhat imperfect specimen with
the ventral valve firmly attached to a stone, while the dorsal
valve has fortunately been isolated from the same. Itis a roundly
pentagonal- variety. The dorsal valve is nearly 30 millim. in
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* length and shows a longitudinal median depression which becomes -
nearly flat near the anterior end. The ventral valve is deeper
than the dorsal one and shows a strong longitudinal rounded keel.
The original orange-red colour is preserved as a light yellowish-
brown tint. '

Fossil occurrence.—Miyata Zone (Harashita in Shimo-Miyata
(fig. 25) and Kami-Miyata (fig. 28). Upper Musashino of Kazusa.

Living. —Northern, Central and Western Japan.

236. Terebratella pulvinata, (GOULD).
Pr. XIX. Fic. 26.

Terebratella pulvinata. Davripsox, Rec. Brach., p. 90, pl. XVI, fig. 15. . Carpenter, dhéck-
List West Coast N. American Shells, 1860. Dall, Amer. Journ. Conch., vol. VI, p. 117,
Terebratula (Wal(.lhe[mi.t) pulvinata. Gourp, Otia Conch., pp. 97 and 255.

A somewhat broken specimen, 14 millim. long, 13,5 millim.
broad and 7 millim thick. It is rather orbicular, widest posteri-
orly and tapering anteriorly, with lateral and front margins rounded.
The convexity of the dorsal and ventral valves is nearly equal and
regular. The beak is small, with a round foramen bounded below
by a deltitium. The surface, when examind with a lens, is tessel-

lated with numerous fine, elongated dots arranged more or less
in a quincunx, a character which Gourp also observed in his speci-
mens. The whole shell still shows a pale yellowish tint which
may be due to its having been originally coloured by a similar hue.

Fossil occurrence.—Miyata Zone (Harashita in Shimo-Miyata).
Upper Musashino of Kazusa.

Living. —-Puget Sound, Washington. .

238. Terebratella nipponensis, YOKOYAMA.
Pr. XIX. Fie. 27.

Terelratella nipponensis. Yoxovama, Brach. fr. Neog. of Koshiba, Jour. Geol. Soc. Tokjyo,
vol. XVII, no. 201, p. 3, pl. v, figs. 13-16. :
A single specimen. ~ ‘
Shell small, tumid, somewhat squarely oblong, longe1 than
wide, lateral margins only slightly rounded and nearly parallel,
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anterior margin almost straight with its corners rounded. The -
-dorsal and ventral valves are almost equally and regularly convex,
without any signs of a longitudinal fold; beak of ventral valve
short, a little curved, obliquely truncated by a foramen margined
anteriorly by two small deltidial plates. Surface smooth; shell-
structure finely punctate. Length 10 millim., breadth 7 millim.,
thickness 6 millim. N

The general outline of this'shell is like that of Terebratella
septata Phil. {Seguenza, Memoria della Societa Italiana di Sciense
Naturali vol. T, pl. VII; figs, 1,3) from the Pliocene of Italy and
also of Terebratells Mariae Dav. (Monogr. Rec. Brach., pl. XV,
fig. 13) living in our seas, but both of these have the ventral valve
" more convex than the dorsal and also a strongly marked longitudi-
nal fold. ‘

Fossil occurrence:—Koshiba Zone (Koshiba).

Published March 22nd, 1920.
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’ radula PHIL, | 133

” spectabilis Yox. 184

,»  yamakawai Yog. . 135
Lunella (Turbo) granulata var. 84
’ coreensis 84
Lutraria radiata Yok, 110
Macha divaricata Lke. . . 112
Macoma. dissimilis Marr. . . 116
» inquinate DesH. . 117

» nasuta Coxgr. . . 116

” pipponica Tox. . . . © 117
" praemitus Rox. . . . . . 116



190 Art. 6.—M. Yokoyama.

Macoma truncata Jon. . . . . . . 118 | Natica ampla Par. . . . . . . . 178

Macroschisma sinensis Ap. . . . . 96 »  bicolorScmr. . . . .. .. 78
" Mactra quadrangularis Dese. . . . 110 »»  clausa Brob.et Sow.. . . . 78
» veneriformis Desm. . . 7. . 109 »  Jjanthostoma Dmsu. . . .. 77
’ zonata Lke, . . . . . . . 110 » Jlamarckiana ILke.. . . . . 78
Mangilia. deshaysiana Dxr. . . . . 41 » bpallida Br.et Sow. .. . . 78
’ miyatensis Yok, . . . . . 42 » robustaPmm. . . . . . .. 78
Margarita cinerea Courn. . . . . . 91 | Neptunea trochulus Rve. . .. . . . 54
» umbilicalis Br. et Sow. . 91 | Neverita ampla Pair. . . . . . . 78
Marmorostoma coreensis Rep. . . . 84 ” vesicalis Dgr. . . . . . . 178
Meretrix chinensis Caem. . . . . . 120 : Niotha livescens Parr. . . . . . . 58
Mitra ebenus Lant. -, . . . .. . 47 Nucula cobboldiee Som. . . . . . . 180
’ ” var. uniplicata Wp, .. 47 » insignisAp. . . . . . . . 179
, emme YOoK. . . . . . . S . 49 » mirabilis Ap. et Rve. . . . 180
fusiformis Broc. . . . . . . 47 »  tokyoensis Yox. . . . . . 181

inermis Rve. . . . . . .. 49
plicifera Yox. . . . .. . . . 48| Odostomia hilgendorfiCr. . . . . 81

» pyramidella CerurLr-Ireror. . (47 » limpida Daxe. . . . . . 82
,»» sorobiculata Broc. . . . . . 48 » sublimpida Yox. . . . . 82
Mitrella dunkeri Te. . . .. . . . . 59 ' " takinogawensis Tox. . . 82
Modiola grandis Par. . .-. . . . 145 | Ostrea denselamellosa Likx. . . . . 162
» modiolus L, . . . . . . . 145 » gigasTuuns. . . . . . . . 162
Murex inermis Sow. . . . . .. . 61 o ' laperousii Dxr. . . . . . . 162
Myodora fluctuosa Gro. . . . ,.. 143 »  musashiana Yok. . . . . . 168
» reeviana Sm. . . . . . . 148 » plicata Caem. . . , . . . . 1638
» triangularis Ap. . . . . 144 ,»  talienwhanensis Cr. . . . . 162

Mysia pacifica Tox. . . . . . . . 180 »  (Pecten) squamata Gy. . . 151

» ustaGrp. . . . ..., .. 180 . .
Mytilus edulis giganteus Norom. . . 145 | Parallelodon obliquatus Yox. . . . 170

” giganteus Hora. . « « - . 145 | Patella (Acmaea) heroldi Dxr. . . 99
hirsutus Lam. . . . . . . 144 » lamanonii Scer. . . . . . 10l
ungujatus Lam. . . . . . 145 » pallidaGuo. . . . ., . . . 101
pygmaea Dxx. . . . . . . 99

’»

1

”

Nassa acutidentata Sm.. . . . . . 58 | Pecten antonii Pam. . . . . . . . 160
,», cremata Hwos, . . . . . . 58 ,,A - bifidus MEng®, . . . . . . ;161
» dealbata Ap. . ., . . . . . 58 ,,  cosibensis Yox. . . . . . . 156 .
» - festiva Pow. . . . .. . 57 »  crassicostatus Sow. . . . . 158
» Japonica Ao, . . ... .., 56 »  distinetus Sm. . . . . . . 157
» Iieneri Tryox. . . . . .. 58| , fumatusRve. . . .. .. 161
» lirataDer. . . . . . . .. 57 »  intuscostatus Yox. . . . . 156
,» livescens Pmm, . . . . .‘ . 58 »  irregularisSow. . . . . . 153
» marginulata Law, ., . . . . 58 » islandicus My, . . . . . 152

tenmisSm. . . . . .. .. 56 » laetusGo. . . . . . .. 152
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Pecten laquextus Sow. . . .
,,  miurensis Yok. . .

,,  naganumanus YOK. .
,»  obsoletus Sow.

.y plica L. .

»  squamatus Gm .

‘ subauriculatus Moxr.
swiftil Borwn. . .
tigerrinus ML, . .
tigrinus Woop. .

, . tokunagai Yok. . .

,  tokyoensis Tox. .

4 vesiculosus Dkr.

,»  yessoensis Jav. .

Pectunculus mundns Sow.

2

7

» .. pilsbryi Yox.

. yessoensis Sow.,
Pholadomya hesterna Sow. .

. japonica Yox.

Pholas fragilis Sow. . . .
»  globulosa Q. et G. .
Pleurotoma benten Yoxk.

” braunsi Yox. .

» " cosibensis Yox. .

» deshayesii Dxz. . .

" glabra Yox. . . & .

' kamakurana Pits.

" mediocarinata Yox. . .
” miyatensis Yox.

” nivallioides Yoz,

» nojimensis Yox: .

" " principalis Prs. .

’ pseudoprincipalis Yox. . -
’ quantoana, Yox.

' vertebrata S,

Polinices ampla Prir.

nipponicus Yok, . . .
rotundus Dxgg. . -

. pallidus Br. & Sow. .

Potamides fluviatilis P. et M.
’ multiformis Like.
Priene oregonensis Repr. .

« .

Puncturella conica Ore. . . .

150

155

160
157
160
155
158
151

154
155

158
158
154
159
169
168
167
170

168"

107

106

104
105

40 |

40
38
41
43
85

.86
42
39

, 42
36

37
38
38
78
77
68
69

. - 64

97

Puncturella fastigiata Ap.

» subconica Yok. .
Purpura alveolata Rve. . . . . .
»  bronni Rve.
» ‘clavigera Kisr. .
o hippocastaneum Yox.
”e luteostoma Cren.
’ tumulosa Rve. .. . . .

Pyramidella pseudopulchella. Yok. .

” * pulchella Ap. . .

Retusa coelata Busn.
,  minima Yam. . . .
, ovata JEFFR. .
» phialaAp. . . . . . ..
Ringicula arctata Grp. .

»” cason Hinps. . . .

» dohiaris Grp. . . .

" musashinoensis Yox . . .
Rissoina merculialis Wars, . . . .

- submerculialis Yok. . . .

’ zeltneri Foun, . . . .

’ zeltnerioides Yok, . . .

Rotella costata Like. . . . . . . .
,  gigantea Lxe. . . . . . .

Rupellaria (Vénérupis)_ irus L,

Saxicave fragilis Sow. . . . . .
, - orientalis Yox.
Saxidomus giganteus Masr. .

’ “nuttali Coxgr. . . . ...
” purpuratus Sow. . . .

' Scalaria densicostata Yok. . . .
» immaculata Tox.
" turricula Sow.
” turriculoides Yok. .

Sipho obesifermis Yox... . . . .
,, oObesus Sew. . e
‘Siphonalia dilatata Quoy. . .

” fuscolineata Prasg. .
" spadicea Rve. . . .
" stearpsii Poms. . . . . .

» trochulus Rve. . . .

191

97
97
64
63
64
64
63
64:
80
81

29

.96

29
29
31
31
31
30
73
73
74 .
73
95
94
123

106
106 -
127
127
127
79
79 .

- 78

78

52

52
52
54
53
54
54
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Skenea nipponica Yok. . .
»  planorbis Fasz.
Solarium lenticulatum Yox. . . .
Solecurtus abbreviatus Gro.
” divaricatus Lxke.
Solen beckii Prir. .
»» gordonis Yox. .
Surcuola clara Magr. .
’ nojimensis Yok. . . .

Tapes amabilis PaiL.

» Japonicus Desn.

,,  philippinarum Ap. et RVD

»»  schnellianus. Dxr.

» variegatus Haxz., . .
Tectura (Acmaea) heroldi Dxkr.
Tellina dissimilis MagT.

»  donacina L. .

»  incarnata L. . .

»  incongrua Mart, . .

;s  inquinata Desg,

" miyatensis Yox.

»  nasuta Brauwns, ., , . . .

,»» - nipponica Tox, . ‘

» nitidula Dke. . . ., . .

,», ojiensis Tok. . . ., . . . .

»  serricostata Tox. ..

»  vestalioides Yox.

5  vestalis Hawr,
Terebra lischkeana Dgr, . .

’ naumanni Yoxk.

’ recticostata Yox. . .

' serotina Ap, et Rve. . . .
iy tokunagai Yox. . . . . .
Terebratella coreanica Ap. et Rve. .

' mariae Dav. .

y nipponensis Yox. .

’ pulvinata Grp. . . .

. septata Prir.

Tereblatuhnw caillett Cr. .

” - caput-serpentis L. . -,
” crossii Dav. . . . ,
' - japonica Sow,

75
75

72

111
112
111
111

43
42

126

125
125
126
125

99
116
116
115
117
117
115
116
117
112
118

115 |

114
114
81
32
32

82

33
184
186
185
185
186
182
182
181

183,
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Terebratulina quantoensis Yok. .
Thylacodes medusae Prrs. . . . . 71
Timoclea (Chione?) subspadiceum

C. & P. Ce e
Trichotropis planicostata YOK ... 170
Triforis alveolatus Av. . . . . . . 70

’ cingulatus Dxkr. . . . ., . 70

» otsuensis Yok.. . . . . . 69
Trigonella (Mactra) veneriformis

Dese. . . . ... .. 109

Triton oregonensis Repr. . . . . . 64
w PyrumL. . ... .. ... 65

» subpyrum Yok, . . ., . . 65
Tritonium ampullaceum Scar. . . 55
” cancellatam Mm. . . . 64
. oregonense Reor. . ., . 64
” viridolom Fase. . . . . 45
Trochita:’ (Calyptraea) mammilaris
Sow. . . . A £
T1ochus adamsmnus SCHR P ] |
" amussitatus Gzp. . . . . 85
" cinereus Covrs. . . ., . . 91
»  hilavisLke. -, . . . ., 89
,»  imperialisAp. . . . . . 92
” umbilicalis Bxr. et Sow. . . 91
T1ophon clavatus Sas. . . . . . 60
’ gracilis Arv. . ., ., . . . 60
» gomneri Lov. . . . . , . 60
” inermis Sow. . . . . . . 62
e muricatoides Yok. . . . . 61
» muricatus Moxt. . . . . 62
» . multicostatus Esca. . . . 61
5» - nipponicus Yok, . . . . . 61
N sealariformis Gio. .". . . 61 .
» subclavatus Yok. . . . . 60
Turbo amussitatus Geo. . . . . . 85
,» cinereus Covrs, . . . . . . 91
,» coreensis Reor. . . . . . . 84

»  coronatus var. coreensis R. . 84
» granulatusGwe. . . . . . . 85
Turbonilla addmsi Yok. . . ., . . 88
, approximata Darret Barr. 84
” aulica Darr et Barrscn.. 84
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Turbonilla cingulata Dxr. -

” subapproximata Yok,
. tokunagai Yok.
. driarata Pis. |

Turcica imperialis Ap. . .
Turritella bacillum Kiexer. .
. facialis MENkE.

» nipponica Yoxk.

Tympanotonos fluviatilis P et M.

Umbonium costatum Var. . .
’ giganteum Lke,

»

Veneriardia cipangoana Yok. .

” compressa YOK.

5 ferruginea Ap. .

» subaffinis Tourx. .
Venerupis insignis DesH. .

’ irusL. . . .

' Venus amabilis Purr., (Tapes).

»  borealis L. (Lucina) . .

»  chinensis Cuem. (Cyclina).
,» decussata Scur. (Tapes). .

Page 77, line 14.
» 83, ., 24
» 84, , 9.
» 169, 9.

7"

\

83 | Venus indica Prerrrer. (Tapes). . .

apes)

88 »  (Chione) isabellina Pai. . .
84 ,, jedoensis LkE.

83 ,»  pacifica Dinw, . .

91 ,« o+ philippinarum A & R. (T

72 »  scriptus L. (Circe). ..

72 . ,, ~variegata Pr.. .
71 | Vola (Pecten) laqueata Sow.
68 | Voluta fusiformis Broc.
»  lyriformis Kusr.

95 ,,  megaspira Sow.
94 | Volutharpa ampullacea Scur. . . .
i perryi Jay.
187 | Volvula acuminata Brus.
187 " acuta Tox.
139 | ,,  oxytata Busm. . .,.
138 .
124 | Waldheimia pulvinata Grp.
123 | Woodia concenfrica Yok. . . . . .
. 126 ,  digitaria L. . .
-133 ’

119 | Ziziphinus (Cantharidusj Jjaponicus

125 Ap.. . . .

* Errata.

Read Polinices  instead of Pollinices.
, Tig 18 . Fig. 16.
» ”» 16 ” t3 ] » 18'

» knee-shaped ,, ,, knie-shaped.

193

125
121
120
120
125
123
125
160

89
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Plate 1.

Fig. . 1. Retusa minima Yam. Enlarged. a. Fxont-v1ew b. Bwu-uew c. Apical
view. Naganuma. p. 26, :

Fig. 2. Volvula acuminata Brug. ]Zn]mged a. Front-view. b. Back-view. c.
Apical view. Yokosuka. p.36.

Figs. 3, 8. Ringicula musashinoensis Yok. Enlarged. a. Front-view. b. Back-view.
Naganuma. p..30.

Fig. 4. Cylichna musashiensis Tok. a.Front-view. b. Apical view. Enlarged. Ko-

) shiba. p. 27.

Fig. 5. Cylichna braunsi Yok. Enlarged. a. Front-view. b. Apical view. Naganuma.
P. 28. .

_ Fig. 6. Cylichna sibaensis Yam. Enlarged. a. Front-view. b. Apical view. Mulkai-
batake in Kamj-Miyata. p. 28.

Fig, 7. Cylichna yamakawai Yok. Enlarged. a. Front-view. b, Back-view. c. Apical
view. d. A paxt of the surface specially enlarged. Yokosuka. p.29.

Fig. 9. Cyhclma orientalis, Yok. Enlarged. a. Flont-wew b. Back-view. ¢. Apical
view. Koshlba p. 80.

Fig. 10. Terebra lischlkeana Dkr. a. Front-view. b. Back-view. ¢. A part enlzu-ged.
Kami-Miyata. p. 81. i

Fig. 11. Terebra recticostata Yok. a. Front-view. b. Back-view. Naganuma. p.82.

Fig, 12. Terebra naumanni Yok. Enlarged. a. Front-view. b. Back-view, Naga-

numa, p. 32. \
Fig. 13. Terebra tokunagai Yok. Enlarged. a.- Front-view. b. Back-view. Naga-

numa. p. 338.

Fig, 14. Conus sieboldi Reeve. Front-view. Koshiba. p 34.

Figs. 15, 16. Conus tuberculatus Yok. Enlarged. a. Front-view. b. Back-view. c.
Apical view. Koshiba. p. 84.

Fig, 17. Pleurotoma kamakurana Pils. a. Front-view. b. Back-view. Koshiba. p. 35.

Fig. 18. , Pleurotoma mediocarinata Yok. Enlarged. a. Front-view. b. side-view.

: Nojima. p. 86.

Fig. 19. Pleurotoma (Surcula ?) nojimensis Yok. Enlarged. a. Front-view. b. side-
view. ‘Nojima. p.42.

Fig, 20, Pleurotoma-(Drillia) principalis Pils. a. Front-view. b. Side-view. Naga-
numa. p. 36.

Fig. 21. Pleurotoma (Drillia) pseudoprincipalis Yok. Enlarged. a. Front-view. b.
Back-view. ¢. Side-view. Naganuma. p. 87.

Fig. 22. Pleurotoma (Drillia) quantoana Yok. Enlarged. a. Front-view, b. Side-
view. Naganuma. p. 88.

Fig. 23. Pleurotoma (Drillia) benten Yok. Enlarged. a. Front-view. b. Side-view.
Naganuma. p.40. ' :
Fig. 24. Pleurotoma (Mangilia) deshayesii D]\l Enlarged. a. Front-view, b. Side-
view, ¢. Side-view. Koshiba. p. 41.
Fig. 25. Pleurotoma (Drillia) braunsi Yok.- Enlarged. a. I‘1011t-v1ew b, Back-vmw
" ¢. Side-view. Koshiba. p. 40.
-Fig. 26. Pleurotoma (Drillia) cosibensis Yok. Enlnrged. a. Front-view. b. Back-
view. ¢. Side-view. Koshiba. p. 88.
Fig. 27. Pleurotoma (Drillia) nivalioides Yok. = Enlarged. a. Front-view. b. Back-
. view. Koshiba. p. 39. ‘

>
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Fig.

Fig.
Fig.
Fig.

-Fig.

Fig. 6.

Fig. 7.
Fig.
Fig. 9.
Fig. 10.

Fig. 11.

Fig. 12.
Fig. 13.
Fig. 14.
Fig. 15,
Fig, 16,

Fig. 17.

[y
.

GtawN

®

Plate II.

Pleurotoma (Bela?) glabra Yok. Enlarged. a. Front-view. b. Back-view.
c. Side-view. Koshiba. p. 48.

Cancellaria spen.gleriana Desh. a. Front-view. b. Back-view. Naganuma.

" ” ” » ” 5 » - Otfsu. p. 44.

Mitra ebenus Lam. Enlarged. a. Front-view. b, Back-view. Koshiba. p.47.

Admete viridula Fabr. Enlarged. a. Front-view. b. Back-view. Koshiba.
p- 45.

Mitra fusiformis Broc. Inlarged. a. Front-view. b, Back-view. Koshiba.
p. 47.

Fusus niponicus Smith. Enlarged. Front-view. Shimo-Miyata. p. 49.

Chrysodomus phoeniceus Dall. Back-view. Intermediate form. Koshiba.

» : » » a. Front-view. b. Back-view. Rounded
form. Koshiba. p. 50. ' "
» » » » » ” » Angulated
form. Koshiba. p. 50.
Buccinum leucostoma Lke, Front-view. Nojima. p.55.
Siphonalia dilatata Quoy. Front-view. Shimo-Miyata. p. 52. :
Sipho obesiformis Yok. a. Front-view. b. Back-view. Naganuma. p. 52.
Siphonalia trochulus Reeve. Front-view. Naganuma, p. 54.
Siphonalia fuscolineata Pease. Front-view. Naganuma. p. 54-
Mitra plicifera Yok. a. Front-view. b. Back-view. Koshiba. p. 48. -
Fusus perplexus Rve. Front-view. Naganuma. p.50.

Fig. 18. Voluta megaspira Low. a. Front-view. b. Back-view. Koshiba. p. 46.
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léig.

1.

Plate IIL.

Chirysodomus schrencki Yok. a. Front-view. b. Back-view. Koshiba. p. 51.

Fig” 2. Trophon subclavatus Yok. Enlarged. a. Front-view. b. Back-view.

Shimo-Miyata. p. 60.

Figs. 3, 4. Siphonalia stearnsii Pils. a. Front-view. b. Back-view. Naganuma. p.54.

Fig. 5. Nassa (Hima)japonica. Inlarged. a. Front-view. b. Back-view. Yokosuka.
p. 56.

Fig. 6. Nassa (Hima) festiva. Enlarged. a. Front-view. b. Back-view, Kami-
Miyata. p. 57. '

Fig. 7. Columbella (Atilia) burchardi Dkr. a. Front-view. b. Back-view. Yoko-
suka. p.59. '

Figs. 8, 9. Siphonalia spadicea. a. Front-view. b. Back-view. Shimo-Miyata. p.58.

Fig. 10. . » . o » s Otsu. '

Fig. 11, » » ,, ” . ” Motowada,

Fig. 12, Volutharpa perryi Jay. Front-view. Shimo-Miyata. p.55. .

Fig. 13. Trophon nipponicus Yok. Enlarged. a. Front-view. b. Back-view, Koshiba.,

Fig. 14, ” . »  Tront-view. Teramae. p.61. '

Fig. 15. Columbella (Mitrella) dunkeri Tr. a. Front-view, b, Back-view. Yoko-
suka. p.59. . ’ )

Fig. 16. Purpura alveolata Rve. Young specimen. a. Front-view. b, Back-view.
Naganuma. p. 64. ) -

_Fig. 17. Trophon muricatoides Yok, Enlarged. a. Front-view. b. Back-view.
Kami-Miyata. p. 61.
Fig. 18. Nassa (Niotha) livescens Phil. a. Front-view, b, Back-view. Shimo-
: ~ Miyata. p.58. : :
Fig. 19, Triton (Priene) oregonensis Redf. Young specimen. Front-view. Koshiba.
p. 64.

Fig. 20. » ‘0 ” »  Full-grown spec. a. Front-view. b. Back-
view. . Koshiba.

Fig. 21. Trophon inermis Sow. Form with many varices and distinet spiral
threads. Front-view. Koshiba. p.62.

Fig. 22 " » " Broad form with a few varices and obsolete spiral
threads. a. Front-view. b. Baek-view. Koshiba.

Fig. 23. ’ ’ ’ Form intermediate in breadth. Varices not many
and spiral threads indistinet. Koshiba.

Fig. 24. ” " ’ Slender form. Spiral threads indistinet. Koshiba.

Fig. 25. ” ’ s Varices many, spiral threads very distinct.
Koshiba. : : '

Fig. 26. »” " " Broad form. Varices prominent, but not many.
Spiral threads indistinet. Koshiba. p. 62. o

Fig. 27. Purpura luteostoma Chem. a. Front-view. b. Back-view, Otsu. p.63.
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Fig. 1.
Fig. 2.

Plate 1V.

Polinices pallidus Brod. et Sow. a. Back-view. b. Front-view. Koshiba. p. 77:
Dolium luteostomum Kiist. a. Back-view. b, Front-view. Motowada. p. 66.

Figs. 3, 4. Triton subpyrum Yok, 8a. Back-view. 8b. Front-view of a perfect

F i.g.

@

Fig. " 6.
Fig. 7.
Fig. 8.
Fig. 9.
Fig. 10.
Fig. 11,
Fig. 12,

Fig. 13.

Fig. 14,
Fig. 15.

Figs. 16,
Fig. 20.
" Fig. 21.

Figs. 22,

specimen from Matsune near Ninomiya in Sagami. 4. Fragment
from Naganuma. p.65. X
Calyptraea mammilaris Brod. a. View from above. b. View from below.
c. View from side. Kami-Miyata. p.75. '
Trichotropis planicostata Yok. Enlarged. Koshiba. . 70.
Thylacodes medusae Pils. Shimo-Miyata.. p. 71.
Bittium binodulosum Yok. Enlarged. Yokosuka. p. 68.

. Potamides multiformis Lke. a. Front-view. b. Back-view. Otsu. p. 69.

Cerithium kobelti Dkr. Enlarged. a. Front-view. b. Back-view. Otsu. p. 66.
Triforis otsuensis Yok. Enlarged. a. Front-view. b. Back-view, Otsu. p. 69.
Fenella ovientalis Yok. Enlarged. a. Front-view. b. Bdck-view. . Yokosuka,.
p. 74. ' L :
Bittium perpusillum Dkr. Enlarged. a. Front-view. b. Back-view. Yoko-
suka. . p. 67. :
Potamides fluviatilis Pot. et Mich. a. Front-view. b. Back-view. Otsu. p.68.
Rissoina submerculialis Yok. Enlarged. a. Front-view. b. Back-view.
Yokosuka. p.78. B
17, 18, 19. Turritella nipponica Yok. 16. Koshiba. 17. Nojima. 18.
Kanazawa. 19. Kami-Miyata. p.71. o '
Rissoina zeltnerioides Yok. Enlarged. a. Front-view. b. Back-view. Yo-
kosuka. p.73.
Solarium lenticulatum Yok. Enlarged. a. Side-view. b. Basé-view. Ko-
shiba. p. 72. L
23. Crepidula orbella Yok. Enlarged. a. Inside-view. b. Outside-view.
c. Side-view. Naganuma. p.76.
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Fig.
Fig.

Figs. .
Figs.

Fig.
Fig.

Fig.

Fig.
Fig.

Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.

1.
2.
3

)

7
8.
9

10.
11.

12.
13.

14.

15

16.

17.
18.

Plate V.

Skenea nipponica Yok, Enlarged. a. Front. b. From above: c¢. From below.
Otsu. p.75.
Pleurotoma (Mangilia) miyatensis Yok. Enlarged. a. Front. b. Side-view.
Shimo-Miyata. p. 42. ,
4, Natica janthostoma Desh. 8. Koshiba. 4. Naganuma. a. Front. b. Back.
p. 76. '
6. Pol}nices ampla Phil. 5. With a large nmbilical lobe. 6. With a small
lobe. a. Front. b. Back. Naganuma. p.77.
Bulima (Leiostraca) yokoskensis Yok. linlarged. a. Front. b. Back. Yo-
kosuka. p.79.
Eulima (Leiostraca) sagamiana Yok. Enlarged. a. Front. b. Back. Na-
ganuma. p. 80.

.. (Falsely printed 6 on the plate, left, a little above middle) Odostomia

(Odostomia) hilgendorfi Clessin. Enlarged. a. Front. b. Back. Na-
ganuma, - p. 81.

Odostomia. (Parthenina) tqkmomwensis Tok. Enlarged. a. Front. b. Back.
Naganuma. p. 82.

Pyramidella (Tiberia) pseudopulchella Yok. Iinlarged. a. Front. b. BLLck
Naganuma. p. 80.

Scalaria turrjculoides Yok. Magnified. Ifoshiba. p. 78.

Odostomia (Odostomia) sublimpida Kok. Enlarged. a. Front. b. Back.
Okine. p. 82. : .

Scalaria (Acrilla) densicostata Yok. Xnlarged. a. Fromt-view. b. Back-
view. e¢. Portion of surface strongly enlarged. Koshiba. p.79: :

Leptothyra cf. pancicostata Dall. Enlarged. a. Front. b. From above.
Otsu. p. 86.

Turbonilla (Chemnitzia) subftpploumam Yok. Enlarged. a. Front. b,
Back. Naganuma. (Not fig. 18 as in text). p. 84.

Turbonilla (Cingulina) adamsi Yok. Enlarged. a. Front. b. Back. Naga-
numa. p.83.

Turbonilla (Mormula) tokunagai Yok. = Enlarged. a. Front. b. Back. Otsu.
(Not fig. 16 as in-text). p. 83 :

Figs. 19, 20. 'L'urbo (Marmorostoma) coreensis Recl. 19a. Front-view. 19b. Back-

Fig.
Fig.
Fig..
" Fig.

Fig.
' Fig.

Figs. 27,

Fig.
Fig.
Fig.
-Fig.

Fig.

21,
22,

23.

24,
2s.
2.
2.
30,

31.
32,

33.

view, 20 a, b, c. Different views of operculum. Yokosuka. p.84.

Leptothyra amussitata Gould. Enlarged. a. Front. b. Back. Shimo-
Miyata. p.85. _ . .

Leptothym purpurescens Dkr. Enlarged. a. Front. b. Back. Shimo-
Miyata. p. 86. e

Calliostoma cipangoanum Yok. Inlarged: a. Front. h. Back. Yokosuka.
p. 93.

Chlorostoma quantoanum Yok. Inlarged. a. Front. b. Back. c¢. From
below. d. From above. Yokosuka. -p. 88. :

Chlorostoma tokunagai Yok. Enlarged. a. Front. b. Back. c¢. From
below. d. From above. Yokosuka_ p- 88.

Cantharidus japonicus Adams. Enlarged. a. Front. b. From above. Otsu.
p- 89.

28. Bembix crumpii Pils. 27. Kamakura. 28. Teramae (Kanazawa Zone)
p. 90. .

Margarita umbilicalis Brod. et Sow. Inlarged. Kami-Miyata. p.91.

Margarita cinerea Couth. Enlarged. Kami-Miyata. p.91. =~

Turcica imperialis Adams. Enlarged. Shimo-Miyata, p.92.

Bembix convexiusculus Yok. a. Front-view. b. Back-view. Kamakura.
p- 90. .

Chlorostoma miyatense Yok. Fnlarged. a. Front-view. b. View from
above. c¢. View from below. Shimo-Miyata. p. 87.
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Plate VI.

Fig. 1. Calliostoma sagamianum Yok. Enlarged. a. Front-view. b, Back-view.
Naganuma. p..93. i

Fig. 2. Euchelus fenestratus Yok. Inlarged. a.  Front-view. b. Back-view.

' Yokosuka. p. 94. '

Fig. 3. Macroschisma sinensis A. Ad. Enlarged. View from above. Otsu. p. 96.

Fig. 4. Mitra emmae Yok. Enlarged. a. Front-view. b. Back-view. Shimo-
Miyata. p.49.

Fig. 5. Umboninm giganteum Less. Back-view. Naganuma. p.94.

Fig. 6. Umbonium costatum Val. Front-view. ‘Naganuma. p. 95.

Fig. 7. Puncturella subconica Yok. Enlarged. a. Side-view. b. From above.
Koshiba. p. 97. . -

Fig. 8. Cyclostrema duplicatumn Lke. Enlarged. a. Front-view, b. View from -
below. c¢. View from above. Nagdnuma. p. 95.

Fig. 9. Acmaea kuragiensis Yok, Enlarged: a. From above. b. From side.
Koshiba. p.10.0 V . . '

Fig. 10. Emarginula fragilis Yok. - Enlarged. a. Side-view. b. From above.

) Shimo-Miyata. b. 98.

Fig. 11. Acmaea- nojimensis Yok. Enlarged. a. From side. b. From above.
Nojima. p. 100. :

Fig. 12. Acmaea heroldi Dkr. Enlarged. a.From above. b. From side. Otsu. p.99.

Figs. 13, 14. Trophon subclavatus Yok. Front-views. Shimo-Miyata.

Fig. 15. Emarginulasp. Enlarged. a. From side. b. Fromabove. Koshiba. p.99.

Fig. 16, 17. Helcioniscus pallidus Gld. a. Side-views. b. From above. Koshiba.
p. 101,

Fig. 18. Fissuridea cf. tanneri Verr. a.From above. b. From side. Koshiba. p.96.

Figs. 19, 20,21. Dentalium weinkauffii Dkr.. 21. Young specimen. Shimo-Miyata.
p. 102 .

Figs. 22, 23, 24. Dentalium octogonum Lam. Naganuma. -p.103.

Figs. 25, 26. Cadulus’ gordonis Yok. Right-hand figures enlarged. 25. Okine.

: 26. Naganuma. p. 104, '

Fig. 27. Dentalium complexum Dall. Koshiba. p.101.

‘Fig. 28. Dentalium edoense Tok. Okine. Right-hand figure enlarged. p 103.

Fig. 29. Pholas fragilis Sow. Right valve. a. Inside. b. Outside. Otsu. p: 104,

Figs. 30, 31. Pholadomya japonica Yok. a. Right valves. 31b. Left-valve. 80b..

31lc. Views from above. Naganuma. p.106.
A)
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Plate VII.

Fig. 1. Jouannetia japonica Yok. Enlarged. a. View from above. b. Left valve,
inside. c. Do, outside. Otsu. p.105. :
Figs. 2, 3. Saxicava orientalis Yok. “Enlarged. 2.a.b. Left valve. 3. Right valve,
Otsu.  p. 106. :
Figs. 4, 5, 6. Corbula venusta Gld. Enlarged. 4. a. b. Left valve. 5.a. b. Right
valve. 6. View from above. Yokosuka. p.107.
Fig. 7. Basterotia gouldii Ad. Enlarged: a. Inside of right valve. b. Outside of
the same. Otsu. p. 108. )
Figs. 8, 9. Basterotia trapezium Yok. Inlarged. 8. a. b. Right valve. 9. a.b.
Left valve. Otsn. p.108. _ ’ :
Fig. 10. Mactra veneriformis Desh. Left valve. a. Inside. b. Outside. Otsu. p. 109.
Fig. 11. Lutraria radiata Yok. Right valve. a. Outside; b. Inside. Naganuma.
p. 110. ' : '
Figs. 12, 13. Solecurtus abbreviatus Gld. 12. a. b. Left valve. 138. a. h. Right
valve. Naganuma. p.'1F1. . ’
Fig. 14. Solecuitus divaricatus Lke. Right valve. Otsu. p.112. .
Fig. 15. Tellina nitidila Dkr. Left valve. - a. Outside. b. Inside. Okine. p. 112.
Figs. 16,17. Tellina ojiensis Tok. Enlarged. 16. a. b. Left valve. 17. a. b, Right
' “valve. Naganuma. p. 118, :
Fig. 18 Tellina miyatensis Yok. Inlarged. Right valve. -a. Inside.- b. Outside.
' - Kami-Miyata. p.115. v - o
Figs. 19, 20. Macoma dissimilis Mart. 19. a. b. Right valve.. 20. Right valve
S ~ Dhaving a somewhat larger sinus. Otsu, p. 116. : -
Figs. 21, 22. ZErvilia otsuensis Yok: 21. a. b. Left valve. 22. Right valve. Otsu.
' p- 109. :
Fig. 23. Solen gordonis Yok. Right valve. a. Inside. b. Outside. Shimo-Miyata.
) p. 111. , }
Fig. 24, Tellina serricostata Tok. Right valve. a, Outside. b. Inside. Kami-
© Miyata. p.115. . '
Fig. 25. Tellina vestalioides Yok. Left valve.  a. Inside. b. Outside. Naganuma.
p. 114 :
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Figs. 1,
Figs. 3,
Figs. 5,
Figs. 7,

Figs. 9

"Plate VIII.

2. Macoma inquinata Desh. 1. a. b. Right valve. 2. Left valve of a
different individual. Okine. | p. 117. '

4. Macoma nipponica Tok. Somewhat enlarged. 3. Right valve. 4. Left
valve of a different individual. Okine. p.117.

6. Dosinia troscheli Like. 5. Left valve. Okine. 6. Right valve. Shimo-
Miyata. p.119.

8. Cyclina chinensis Chem, 7. Left valve (much worn). 8. Right valve of
a different individual. Otsu. p.119.

10. Meretrix chinensis Chem. 9. Left valve (fragment). 10. Two views of
a right valve (fragment). Naganuma. p.120.

Figs. 11, 12, Venus jedoensis Like. 11. Left valve. 12. Right valve of a smaller

Fig. 13.
Fig. 14.

individual. Yokosuka. p.120.
a. b. Chione isabellina Phil, Right valve. Naganama, p.121.
Chione minuta Yok. Enlarged. Right valve. Naganuma. p.122.

Figs. 15, 16, Circe scripta L. Enlarged. 15. Right valve. 16. Left valve of a

larger individual. Naganuma. p.128.
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Plate 1X.

Fig. 1. Venerupis irus L. Enlarged. Right-valve. a. Outer view. b. Inner
view. Yokosuka. p.128.

Figs. 2, 3. Venerupis insignis Desh. 2. Riglit-valve. Otsu. 8. Left valve. Yolko-
suka. a. Outside. b. Inside. p.124.

Figs. 4, 5. Tapes variegatus. Hanl. Magnified. 4. Right valve. 5. a. b. Left
valve. Kami-Miyata. p.125.

Fig. 6. Tapes philippinarum Ad. et Rve. Right valve. a. Outside. b. Inside.
Otsu. p. 125, .

Fig. 7. Tapes amabilis Phil. Right valve. a. Outside. b. Inside. Naganuma.
p. 126. - . '

Figs. 8, 9. Saxidomus purpuratus Sow. 8. Right valve. 9. Left valve. Yokosuka.

’ p. 127.

Fig. 10. (fardium californiense Desh. Left valve. a. Outside (somewhat reduced).
b. Inside. Kami-Miyata. p.127.

‘Fig. 11. Cardium muticum Rve. Right vdlve. .a. Odtside. b. Inside. Okine. p. 128.

Figs. 12, 13. Cardium modestum Ad. et Rve. 12. a. b. Left valve. 18. Right
valve. Koshiba. p.126. '

Figs. 14, 15, 16. Diplodonta usta Conr. 14. Right valve. 15. Left valve. 186.
Right valve. Kami-Miyata. p.130. :
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Fig.
Figs.
Fig.
Fig.

| Fig.

Fig.
Fig.

Fig.

Figs.

Figs.

1.

Plate X.

Cardium braunsi Tok. Left valve. a. Outside. b. Inside. Kami-Miyata.
p. 129. -

2, 3. Diplodonta semiaspera Phil. 2. Right valve. a. Outside. b. Inside.

4,

S.

&

N

©

3. Left valve. Koshiba. p. 131, _

Diplodonta japonica Pilsb. Left valve. a. Outside. b. Inside. Naganuina,
p- 131 '

Diplodonta gouldi Yok. Enlarged. Right valve. a. Outside. b. Inside.
c. Showing depth. Kami-Miyata. p.1382. ‘

Lucina pisidium Dkr. Enlarged. Right valve. a. Outside. b. Inside.
c. Showing depth. Shimo-Miyata. p.182.

Lucina borealis L.  Left valve. a. Outside. b. Inside. Yokosuka. p.1883.

Lucina contraria Dkr. Enlarged. DLeft valve. a. Outside. Inside.
Shimo-Miyata. p.134. :

Lucina yamakawai Yok. Enlarged. Right valve. a. Outside. b. Inside.
c. Showing depth. Shimo-Miyata. p.185.

10, 11, 12. Lucina spectabilis Yok. 10. Left valve. 11. Right valve. 12.

Left valve. a. little more rounded and showing the anterior muscular
impression. Koshiba. p.184.

13, 14. - Chama semipurpurata Lke. 18. Lower valve. a. Outside. b. Inside.

¢. Showing depth. 14. Upper valve. a. Outside. b. Insidé. c. Show-
ing depth. XKami-Miyata. p.186. .

Fig. 15. Cardita cumingiana Dkr. Left valve. a. _O.utside. b. Inside. c. Show-

ing depth. Yokosuka. 7y.187.

Fig. 16. Cardita variegata Brug. Left yalve. a. Outside. b. Inside. c. Showing

depth. Shimo-Miyata. p.186.
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Fig.
Fig.

Figs.

Figs.

Fig.

. Figs.

Figs.

Figs.

Figs.

Plate XI.

1. Cardita éumingiana Dkr. Right valve. a. Ouatside. b. Inside. c. Show-
ing depth. Yokosuka. p.187.

2. Venericardia cipangoana Yok. Ieft valve. a. Outside. b. Inside. e.
Showing depth. Naganuma. p.137.

3, 4. Venericardia ferrnginea Ad. 8. Right valve. a. Outside. b. Inside.
c. Showing depth. 4. Left valve. a, b, c. Outside, inside depth
respectively. Kikkosan. p.1389. )

5, 6. Astarte hakodatensis Yok. Enlarged. 5. Left valve. a. Outside. b.
Inside. c. View from front. 6. Right valve. a. Outside. b. Inside.
¢. From front. Koshiba. p. 140. '

7. Woolia concentrica Yok. Enlarged. Right valve. a. Outside. b. Inside.
c. Showing depth. Naganuma. p. 141,

8, 9. C(rassatella oblongata Yok, 8. Left valve. a. Outside. b. Inside. e.

® Seen from above.. 9. Right valye. a. Outside. b. Inside. c. From
front. Koshiba. p. 142.

10, 11. Crassatella heteroglypta Pilsb. 10. Left valve, outside. 11. Right
valve, inside. Naganuma. p.141. )

12, 13. Myodora reeviana Sm. Enlarged. 12. Left valve. a. Outside. b.
Inside. Motowada. 18. Right valve. a. Outside. b, Inside. o..
From behind. @& From above. Koshiba. p. 143.

14, 15. Myodora triangularis Ad. Enlarged. 14. Right valve. a. Outside,
b. Inside. 15. Left valve. a. Outside. b, Inside. Naganuma. p.144.

Fig. 16. Mytilus hirsutus Lam. Enlarged. Right valve. a. Outside. b. Inside.

Yokosuka. p. 144.

Fig. 17. Anomia cytaeum Gray. var. a. Right valve, outside. b. Left valve, out-

Figs.

side. Koshiba. p. 146. }
18, 19, Anomia nipponensis Yok. Left valves. a. Outside. b. Inside. 18.
Motowada. 19. Naganuma (ribs less and coarse). p. 146.

Fig. 20. Mytilus giganteus Holmb. Fragment. a. Outside. b. Inside. Yokosuka.

p: 145.

Fig. 21. Modiola modiolus L. Right valve, ontside. Shimo-Miyata. p. 145.
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Fig.

1.

Plate XII.

Pecten tokunagai Yok. Right ? valve. Koshiba. p. 158.

Figs. 2-6. Pecten miurensis Yok. 2. Right valve. 8. A part of a large specimen.

Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

7.
8.
9.

10.

11.

12,

4-6.. Left valves, Zushi, p. 157.

Pecten crassicostatus Sow. A fragment of right valve, Naganuma. p. 158.

Lima zushiensis Yok. Left valve. Zushi. p.148.

Lima japonica Adams., Enlarged. Left valve, a, b, ¢ showing its different '
views. Nojima. p.149. A

Lima subauriculata Mont. Left? valve magnified, a, b, ¢ showing its
different views. Kami-Miyata, p.150 :

Lima quantoensis Yok. a, b, c. Different views of a left valve. Koshiba.
p. 150.

Lima angulata Sow. a, b, ¢. Different views of a right valve. Naganuma.
p. 148.
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Plate XIII.

Figs. 1-3. Pecten irregularis. Sow. 1. Left valve. 2, 8. Right valves. Koshiba.
p. 158. )

Figs. 4-6. Pecten naganumana Yok. 4. Right valve. 5, 6. Left valves. Naganuma,.
p- 160. :

Figs. 7, 8. Pecten cosibensis Yok. 7. Right valve. 8. Left valve. Koshiba. p.156.

Figs. 9, 10. Pecten intuscostatus Yok. Somewhat enlarged. 9. Left valve. 10.
Right valve. a. Outside. b. Inside. Kami-Miyata. p.156.:

Figs. 11-13. Pecten vesiculosis Dunker. 11, 18. Left valves. 12. Right valve.
Koshiba. p.154. ’ '

Figs. 14, 15. Pecten yessoensis Jay. 14. Right valve. 15. Left valve. Koshiba.
p. 159. '
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Plate XIV.

Figs. 1, 2. Pecten ltus Gould. Right valves. 1. Yokosuka. 2. Naganuma. p.152. -
Figs. 3, 4. Pecten squamatus Gmelin. 8. Right valve. 4. Left valve. Naganuma.
Figs. 5, 6. Pecten tigerrinus Miiller. 5. Lieft valve, 6. Right valve. Koshiba. p.155.
Figs, 7, 8. Pecten tokyoensis Tok. 7. Right valve from Naganuma reduced to two-

thirds. 8. Left valve from Kami-Miyata reduced to four-fifths. p. 158,
Figs. 9, 10. Pecten lagqueatus Sow. 9. Right valve from Kami-Miyatd. 10. Left

valve from Shimo-Miyata. p. 160. . : ‘
Fig. 11. DPecten swiftii Bern. Right valve. Koshiba.  p. 154,
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Plate XYV.

. Ostrea gigas Thunb,  p. 162.

Fig. 1. Rounded form. Lower valve, outside. 7/10 nat. size. Yokosuka.
Fig. 2. Do Upper valve, inside. 3/5 nat. size. Yokosuka. -
Fig. 3. Elongated form. Lower valve, insidg. 2/8 nat. size. Yokosuka.
Fig. 4. Do Upper valve, outside. 38/5 nat. size. Yokosuka.
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Plate XVI.

Figs. 1-5.. Ostrea musashiana Yok. 1-3. Lower valves.. Koshiba. 1a, 8a. Outside-
views. 1b, 2a, 8b. Inside views. 1c, 3c. Showing depths. 2b.
" Lateral view. 4, 5. Upper valves from Yokosuka, Inside-views. p.163.
Fig. 6. Ostrea denselamellosa Lke. Upper valve. Otsu. a. Outside. b. Inside. p. 162.
Figs. 7, 8. Lima goliath Smith. Right valves. 7, 8b. Outside. 8a. Inside. Koshiba.
p. 147. - : S
Fig. 9. Arca stearnsii Pils. Right valve. Iinlarged. a. Outside. b. Inside. Koshiba.
p- 165.
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Figs.

Fig.

Fig.

Fig.

Figs.

Fig.
Figs.

Plate XVII.

1, 2, 3. Ostrea plicata, Chem. 1a. Upper valve, outside. 1b. - The same.
inside. 2a. Lower valve, outside. 2b. The same, inside. 8. Lower
valve, inside, Otsu. p.168. :

4. Arca kobeltiana. Pils. Left valve. a. Outside. b. Inside. ¢. Seen from
the beak-side. Shimo-Miyata. p.163. )

5. Arca decussata-Sow. Left valve.- Enlarged. a. Outside. b. Inside. Ko-
shiba. p.165. . '

6. Parallelodon obliquatus Yok. Left valve. .Enlarged. a. Outside. b. In-

_ side. Yokosuka. p.170. )

7, 8. Arca symmetrica Rve. Enlarged. 7. Left valve. T7a. Outside. 7b,
Inside. 7c. Seen from -above. 8. Right valve. 8a. Outside. 8b.
Inside. Naganuma. p.166.

9. Arca inflata Rve. Left valve. = Outside. Naganuma. p. 167.

‘10, 11.  Pectunculus rotundus Dkr.. 10. Left valve. Young form, Enlarged.
a. Outside., b. Inside. 11. Left valve; Grown form. a. Outside.
b. Ingide. Naganuma. p.167. ’
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Plate XVIII.

Figs. 1, 2. Pectunculus yessoensis Sow. 1. Left valve. a. Outside. b. Inside.

Okine. 2. Left valve from Motowada. a. Outside. b. Inside. e.
Showing depth. p. 168.:

Figs. 3-6, 72 Pectunculus nipponicus Yok. Different forms of the same species.

" Fig.

Figs.

8, 4. Round forms. 5, 6. Somewhat triangular forms, 7. Abnormal-
" ly triangular form? a. Outside. b. Inside. c. Showing depth.
Koshiba. p. 168.
8. Pectunculus pilsbryi Yok, Enlarged. Left valve. a. Outside. b. Inside.
c. (nat. size) Showing depth. Shimo-Miyata. p. 170.; ’
9-11, Parallelodon obliquatus Yok. 9, 10. Left valves from Shimo-Miyata,
a. Outside. b. Inside. 9c. Showing depth. 10c. View from above.
11. Right valve from Okine. a. Outside. b. Inside. ec.' Showing
depth. "p.170.

Figs. 12, 13. Limopsis-auritoides-Yok. 12. Left-valve. - 13. Right valve. - a. Out-

side. b.Inside. ¢. Showing depth.  Nojima. p.171.

Figs. 14-16. 'Limopsis tokaiensis Yok. 14. Right valve of full-grown specimen.

Figs

Figs.

a. Outside. b. Inside. c. Showing depth. 15, .16. Left and right
valves of Younger specimens. a. Outside. b. Inside. c¢. Showing v
depth. Koshiba, p.172. . -

. 17, 18. Limopsis crenata A, Adams, Enlarged. 17. Right valve. a. Out-
side. b. Inside. c. Showing depth. 18. Left valve. a. Outside.
b. Inside. ¢. Showing depth. Koshiba. p.178. "

19-21. Limopsis azumana Yok. 19, 21. Somewbat enlarged. Left valves.

21. Somewhat elongated form. a. Qutside. b. Inside. c¢."Showing
depth. Koshiba. p. 225. '
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Plate XIX.

Figs. 1, 2. Limopsis adamsiana Yok. Enlarged. Right valves. a. Outside. b,

Inside. e, Showing depth. Xoshiba. p.175. S,

Fig. 3. Leda ramsayi Smith. Enlarged. Left valve. a. Outside: b. Insic;le. c.

Showing depth. Koshiba. p.176.

Figs. 4, 5. Leda gordonis Yok. Enlarged. 4. Left valve. 5. Right valve. a.

Outside. b. Inside. c. Showing depth. Naganuma. p.177.%

Fig. 6. Leda naganumana Yok. a. Right valve. b. Left valve. Both showing

outside. . ¢. Showing thickness. Naganuma. p.178.

Figs. 7, 8. Nucula insignis Adams, 7. Right valve, backside. 8. Left valve. a.

Outside. D. Inside. c. Showing depth. Koshiba. p. 179.

Fig. 9. Nucula mirabilis Ad. and Rve. Left valve. a. Outside. b. Inside.” o.

Figs. 10, 11,

Figs. 12-14.
Figs. 15-18.

Figs. 19-24.

Showing depth. - Nojirna. p. 180,

Nucula tokyoensis Yok. Enlarged. 10. Left valve. 11. Right valve.
a. Outside.- b. Inside. - ¢. View from behind, showing area. Naga-
numa. p. 1814 : o

Terebratulina crossii Dav. a. Ventral view. b. Dorsal view. Koshiba.
p. 181. '

Terebratulina caput-serpentis L. 15, 17, 18. ‘Dorsal view. Koshiba.
16. Ventral view. Kami-Miyata. p.182. )

Terebratulina quantoensis Yok. 19, 20, 22, 28, 24. Views taken from
the dorsal side. 21. Dorsal valve, outside, .Koshiba., p- 183.

Fig. 25. Terebratella coreanica Ad. et Rve. Dorsal valve, outaide. Shimo-Miyata.
Fig. 26. Terebratella pulvinata Dav: a. Dorsal view. b. Ventral view. Shimo-

Miyata. p.185.

Fig. 27. Terebratella nipponensis Yok. Enlarged. a. Dorsal view. b. Ventral

view. c. Lateral view. d. View from below. Koshida. p. 185.

Fig. 28. Terebratella coreanica Ad. et Rve. a. Dorsal view. b. Ventral view,  e.

Lateral view. Shimo-Miyata. p- 184.
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Plate XX.

Map of the Miura Peninsula and of the vegion lying north of it.  The annexed
profile shows an approximate geological structnre of the Liower Musushino Formation
and its six fossil zones. J5. Diovite near which the strata ave greatly distnrbed.

-
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