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¥ Plate XV

‘i_ Fig. 1. Pecten (Amusium) praesignis Yok. Cast. »3 Nat. Size. Upper
}' Arisan: Kwanshirei, Haksha Sho, Tainan. P. 96

*i Fig. 2. Ostrea gigas Thunb. Convex valve. Shokkosan: Zenpobi, Takao.
13 P. 99

Fig. 3. Ostrea gigas Thunb. Convex valve. Upper Byoritz: Hotosak,

: Rinko Sho, Taithok. P. 99
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Ostrea denselamellosa Lke., Upper wvalve. 24 Nat. Size. Lower
Byontz: Wankyo, Tainan, P, 100

Arca (Parallelopipedum) tortuosa L. Upper Byoritz: Kizan,
Byontz Gai, Shinchik. P. 105

Crassatellites heteroglyptus Pils. Upper Byoritz: Shikd, Kdoshun
Takao. P. 88

Arca (Argina) auriculata Lam. Enlarged. Upper Byoritz: Hoto-

sak, Rinko Sho, Tathok. P. 104
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Plate XVII : I4

Fig. 1. Arca (Anomalocardia) granosa L. Upper Byonitz: JOowan, Shiko
Sho, Shinchik. P, 101

Fig. 2. Limopsis woodwardi Ad. Enlarged. Upper Byoritz: Shikd, Ko-
shun, Takao. P. 107

Fig. 3. Arca (Scapharca) inflata Rve. Upper Byoritz: Tenshi, Shiko Sho,
Shinchik. P. 102

Figs. 4, 5. Arca (Scapharca) philippiana Dkr. Upper Byorisz: Shiko,
Koshun, Takao. P. 108

Fig. 6. Arca (Scapharca) subcrenata Lke. Upper Byoritz: Sanko, Injurin,

Shinchik. P. 103
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Plate XVIII

Figs. 1, 2. 3. Pectunculus formosanus n. sp. Upper Byoritz: Fig. 1. Left
valve. Shiitd, Sankyaksui, Shinchik. Fig. 2. Right wvalve.
Kodenko, Shiko Sho, Shinchik. 8. Right valve. Tenshi, Shiko
Sho, Shinchik. P, 106

Figs. 4, 5. Cuocullaea pamotanensis Mart. Lower Byoritz: Fig. 4. Left valve.
4a. View from behind. West of Bitd, Zuihd Sho, Taihok.
Fig. 5. Right valve, 5a. View from front. The lower course of

the Senzanke:, Kokwan Sho. Shinchik. P. 107
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Semi-Fossil Shells from Noto

By
Matajiro YOKOYAMA, Rigakuhakushi

On the west shore of Port Nanao, Noto, a province of Cen-
tral Japan facing Japan Sea and forming a peninsula, there
is at several places a horizontal layer of sand covering the
foot of the hills made up of inclined Tertiary strata containing
fossils. These fossils which are probably Pliocene in age, though
few in number, have already been mentioned by me in the April
number of the Journal of the Geological Society of Tokyo, 1926.
They are the following :

Terebratulina se¢ptentrionalis Couth.
Terebratulina japonica (Sow.)
Terebratella crossei Dav.
Lagueus rubellus Sow.
Magellania lenticularis Desh.
Pecten permirus Yok. n. sp.
The upper sand-layer is also fossiliferous and often rich in

shells which are quite young-looking, retaining in many instances

their original colour, though more or less faded. In the autumn
of 1927 I had an opportunity of making a collection at a place
where a hill-side was cut down to obtain a sufficient level ground
for the compound of a newly established cement-making com-
pany. The layer was several feet thick covered above with that
of a soil. Soon after my return to Tokyo, Mr. Katsumi Mochizuki,
then a student of geology in the Imperial University of Tokyo,
visited Nanao, kindly seizing the occasion for making a further
collection for me at the same place, which added not a little to
the number of the species already collected. The names of all
the species found are given in the following table :
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The eighty-nine species above enumerated consist of the : , : ‘e :
gl p relating to it. Accordingly, it is essential to examine whether

following elements :

Mt X the Nanao bed too contains such forms. For this purpose |
Species hitherto found only Recent. . . . . . . . 7 / divide the living species which amount to eighty into the
Species hitherto found Recent as well as in Coral following groups according to their present habitat -
Bed. . . ... .. SR FER RS 5 T oo T Species now known to be living only in Central
Species hitherto ranging between Recent and Upper Japan or in about the same latitudes (Western
BOUAEIING. f s 8 s v N Ry a AT b . 29 > R I, R R R 99
Species  hitherto ranging between Recent and Species now known to be living in Central (or
PHOSMIN | . o v Ll b’ i ot s At « v'q 508 Western Japan) as well as south ofit. . . . .17
Species hitherto ranging between Recent and Species now known to be living in Central (or
MO, 4 ¢ 0.0 v vob & &m0l 500 08 oy 4 Western Japan) as well as north ofit. , . . . . 14
Species  hitherto found only fossil (in Upper Species now known to be living north as well as
Musashino), . . . . . B e PR 0 south of Central (or Western) Japan. . . . . . . 7
Bpocios entirely OW. . « « v ¢ s 9 o« o & & .. 4 Species now known to be living only south of Central
59 ORI IR &k & b e s T 1
From this we see that the living species occupy at least 902 Speclef EA PG, S G il i St Gesn
of the whole which, however, is liable to be increased, as there is a DR TIREETRES A1 vt £ o S Vi 8;

possibility of what are here treated as extinet (only fossil or new)
turning out to be living by future discoveries.

A fauna containing more than 90% of the living species,
gealwgically considered, must be called very young, belonging
either to the Pleistocene or to the earlier part of the Holocene or
Moderyn. 'To whichever age it may belong, it is very likely that
the deposit containing the shells in question approximately
corresponds in horizon to the so-called Coral Bed of Awa found
on the Pacific side of Central Japan and not far from Tokyo.
That this bed entombs among others several forms now living
only further south had already been pointed out in my paper

The greatest number is taken by those species which are now
living in Central Japan or in about the same latitades (Western
Japan), as might naturally be expected, the fossil locality itself
lying in the same portion of Japan. They amount to 32 or about
4022 of the whole. Next come those which live in Central or
Western Japan as well as south of it, amounting to 17 or about
21%; then those which live as well north of it, amounting to 16
or about 20%. The 7 species living north as well us sonth may
be called indifferent forms. The further two groups, the exclusi-

vely southern and exclusively northern, are each represented by
four species.
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The fauna aceording to the above distribution seems to show
no peculiarity, for the last two groups which decide the character
of the whole are equal in number, apparently cancelling each
other. However, we must bear in mind that the position of
Nanao, though geographically lying within Central Japan, is
only one degree south of the 38th parallel, north latitude, which
I usually take as a boundary hetween Northern and Central
Japan, besides being situated not on the Pacific side of the latter,
but on Japan Sea side where the water is always somewhat
cooler. Conspquently the value of the four northern forms is
much diminished, while that of the four southern is in a corres-
ponding degree increased. What I take for the latter are
Clathurella centrosa Pils., Meretrix tigrina \ Lam.), Lucina bella Conr.
var. dedicutula Pils. and Cardita erassicosta Lam., all of which
occur in the Coral Bed, though in the recent scas, as far as our
present knowledges goes, are not living north of the southern
end of the island of Kyushu which counted by latitudes is six
degroes south of Nanao. The species which is found near this
island is Meretriz tigrina, while Clathurella centrosa is hitherto
known only from the Bonin Islands, and Lucina hella delicatula
only from the Ryukyus. As to Cardita crassicosta, its present
home is said to e the Philippines.

Incidentally I may mention that the shells like those of the
Joral Bed of Awa have also been discovered north of Numa, the
site of the Bed. On the sea-shore of Tomiura, a place many
kilometres from Numa, a sand-bed was found containing shells
among which there is Area fusea Brug. This shell is frequent
in the Coral Bed, but at present is not known to be living north
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of Tosa (Southern Shikoku). Also at Saginuma, a place near the
town of Funabashi, situated at the head of Tokyo Bay, many
shells were obtained from a sand-layer three feet below the
surfuce of the ground, containing Soletellina adamsii Desh. (pl.
XXI),  bivalve now known only from the Philippines.

That some of the Japauese shells had receded to the south
since the Neolithic Period was first pointed oot by the late
Edward S. Morse who, nearly fifty years ago, iu his *“ Shell
Mounds of Omori"” (Memoirs of the Science Department,
Imperial University of Tokio, vol. I, part 1, 1879 states that
Area granosa L. so frequent in the shell mounds of Omori, a place
between Tokyo and Yokohama, had entirely disappeared from
the outlying coasts and that it is not known living north of
Nagusaki, a port 900 kilometres from Tokyo in a straight line
and about three degroes south counted by latitudes. Since then
the species was found living also near the coast of Awa, but not
within Tokyo Bay as rightly pointed out by Morse. Now I recall
to mind the statement made by Professor K. Kishinouyé in one
of his scientific papers of a find in the shell-mounds of the
eastern portion of Northern Honshii of bones of a species of
tunny which nowadays does not go up so far north,

From what has been said above, it is quite certain that some
species of shells began their retreat to the sowth since the time of
the Coral Bed and continued it through the Neolithic Period
down to a comparutively recent epoch, and are perhaps still
continuing it at the present time.
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Description of New or Important Species

1. Cylichna incisula, nov. spec.
Pl. XIX. Fig. 1

Shell minute, ovato-cylindrical, with apex concealed. Height
equal to about twice the diameter. Surface ornamented with fine,
t.ansverse, rather distant, incised lines. Aperture as long as
shell, almost parallel-sided in the upper one-third, gradually
widening below and quite dilated at the lower end which is
truncate. Inner lip folded outward necar the lower extremity.
Outer lip thin.

A single example, measuring 7.2 millim. in height and 3.6
millim. in diameter.

This species closely resembles a living one found in Sagami,
Central Japan, which seems to be still unnamed, though less

gslender in form.

12. Cuma pseudodiadema, nov. spec.
Pl. XIX. Fig. 5

Shell small, broad-fusiform. Whorls six, of which two and
a half are nuclear, smooth and rounded. Postnuclear whorls
angulate slightly below the middle, with the surface above the
angle somewhat concave and sloping, below flat and vertical.
Longitudinally plicate and spirally corded. Longitudinal plicae
about fifteen, elevated but rounded, with interspaces broader and
often differing in breadth. Spiral cords four on the sloping
shelf, one on the angle and two below it, with interspaces usually
somewhat broader. Intersection points of plicae and cords

1 Y.

tubercular, On the body-whorl there is a strong cord on the
periphery making itangulate. On the base there are three strong
spiral cords with one or two weaker ones between. Aperture
ovate, angulate behind. Outer lip sinuous with transverse
grooves within, corresponding in position to cords outside. Canal
very short, straight.

Only one specimen, 6 4 millim. in height and 4.2 millim. in
diameter. It seems to be a young individual.

The species is akin to Cuma diadema Rve. which according
to Tryon is identical with Cuma carinifera (Lam.) (Man. Conch.,
I1, p. 200, pl. LXII, figs. 319, 320, 324, 325, 327) which lives in
Central Japan as well as in the Philippines. But the Japanese
fossil has the sculpture finer, the plicae being about twice as
many.

24. Rissoa (Cingula) subdharma, nov. spec.
Pl. XIX. Fig. 2

Shell minute, ovato-conical, pointed at apex. Whorls six,
almost flat, the convexity being very slight, provided with a faint
incised spiral line somewhat below the suture, otherwise smooth.
Periphery rounded. Base convex. Aperture ovate, angular
behind. Lower end of inner lip somewhat elevated.

A single example, 3 millim. in height and 1.6 millim. in
diameter.

Resembling Rissoa dharma Yok. (Foss. Shells Sado, p. 275,
pl. XXXIII, fig. 9) from the Upper Musashino of Sado in form,
though differing by the presence of an incised spiral line.

- R ——
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29. Polinices pallidus, (BrobERIP et SOWERRBY)
Pl. XIX. Fig. 3
Poliwices pallidus. Yokoyama, Foss, Miura Penin., p. 77, pl. IV, Fig. 1.
Foss. Shells Sado, p. 278.

Many small immature individuals. The umbilicus is narrow
in the adualt specimen, but is wide open when very young. The
shape, however, does not differ from that of the adult.

This species has already been described from the Upper and
Lower Musashino. Its present habitat is Northern Japan and

also circumpolar seas.

40. Fissuridea sieboldii, (REEVE)
L. XiIX. ¥g. 4

Fissuridea sieboldii, Pilsbry, Cat. Mar. Moll. Japan, p. 100. Man.
Coneh., XII, p. 204, pl. 38, figs, 58, 59.

Fissurella sieboldii. Reeve, Conch, Icon,, spee, 102,

Lucapina sieboldii. Dunker, Ind, Moll. Mar. Jap., p. 149, pl. 6, figs.

14, 15.

Only one specimen, but excellently preserved. The concen-
tric laminae are more elevated than in the figures of Dunker

and Pilsbry.
This species has never been found fossil until now, though

living in Central and Western Japan.

5. Solecurtus abbreviatus, GourLp
Pl. XIX. Fig. 12

Solecurtus abbreviatus.  Gould, Otia Conchologica, p. 164. Iwakawa,
Catal. Jap. Moll., Nat. Hist. Dep., Tokyo Imp. Mus.,, p. 313. Reeve,
Conch. Ieon., Solecurtus spec. 6.

Reeve describes this species as follows: Shell compressed,
truncated at each end, a little open; concentrically wrinkled;
posterior side obliguely trunecated, anterior side rather short:
middle depressed with a broad groove, slightly ribbed at the
middle within; ventral margin straight, sinuous at the mwedial
groove; dorsal margin sloped at each side.

A few specimens were obtained perfectly agreeing with the
above description.

The habitat is stated by Reeve as Malacea and by Gould us
Hongkong. But it is also living in Awa (Central Japan) and
Awaji (Western Japan).

5l. Semele sinensis, A. Apams
Pl. XX. Fig. 8

Semele sinensis, A. Adams, Proc. Zool. Soc. London, 1858, p. 995,
Dunker, Ind. Moll., p. 195.

Amphidesma sinensis, Reeve, Conch, Ieon., Amphidesma spee, 28.

A fine compressed suborbicular shell with numerous radis-
ting striae on the surface. Pallial sinus large, deep and ascending
with the end rounded.

As a fossil this species was found for the first time. [t is
living in China as well as in Central Japan (Sagami).

53. Tellina gargadia, Lisxi:
Pl. XIX. Figs. 6,7

Tellina gargadia. Linné, Syst. Nat,, Ed, XII, p. 1116, no. 44. Reeve,
Conch. Icon., Tellina, spec. 84, Romer in Mart, Chem. Syst. Conch., Cab.,
Tellinidae, p. 38, pl. 11, figs. 2-4, pl. XI, figs. 8~10.
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A young individual with both valves perfect. The shell is
subcompressed, obliquely oval with the posterior side shorter
than anterior, rounded in front and subtruncate behind. The
antero-dorsal border is sloping and slightly excavated, the
postero-dorsal also sloping, somewhat convex and spinous, behind
which there is a second row of less sharp spines. The surface

is provided with concentric furrows.
The species is found in the Philippines as well as in Central
Japan (Sagami).

57. Petricola japonica, DUNKER
Pl. XIX. Figs. 14,15

Petricola japonica.  Dunker, Ind. Moll; Mar, Jap., p. 209, pl. IX,
fig. 4-6.
Two isolated valves, both with a somewhat abnormally

thickened binge.
Living in Kesennuma (Northern Japan) according to
Dunker.

59. Meretrix tigrina, (LAMARCK)
Pl. XIX. Figs. 10,11
Meretriz tigrina.  Yokoyama, Moll. Coral Bed Awa, p. 42, pl. II, fig. 16,

Several specimens of this neat shell were obtained. The
species occurs in the Coral Bed of Awa, but is at present not
known to be living north of Osumi, the southernmost provinee of

the island of Kyushi.
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62. Circe scripta, (Lixxf)
Pl. XX. Fig. 2
Circe seripta. Yokoyama, Foss. Miura Penin i
o ) . g 3 nin., p. 123, pl, VIII, figs.
15, 16, Moll. Up. Musash. Tokyo, p. 400. -
The specimens hitherto obtained from the Upper Musashino
Formation of the necighbourhood of Tokyo are not only very
small, but also very rare. Those of Nanao are large and numer-
ous, being one of the most frequently occurring shells.

The species lives in Central and Western Japan as well as
further south.

3. Circe divaricata, CiryyiTz
Pl. XX. Fig. 1

Circe divarieata. Pilsbry, Catal. p.  Dunker, Index Moll,, p. 202,
Venus divaricata. Chemnitz, Conch, Cab,, VI, p. 317, pl. 80, fig, 316.
Pfeiffer in Syst. Conch. Cab, Mart. Chemn., p. 44, pl. 16, pl. 8.

Distinguished from the foregoing by the divaricating sculp-

ture of the surface. Also very frequent. The species is living
in the Indian Ocean as well as in Central and Western Japan.

67. Kellia notoensis, nov. spcc.
Pl. XIX. Fig. 13
A single left valve. Shell subcompressed, transversely oval,
rounded both in front and behind, though somewhatvmore
broadly in the former than in the latter. The anterior side is

shorter than the posterior, with the beak very small and puinted.

The surface is smooth save for lines of growth. Height 5 millim.
Length 5.7 millim. Depth 1.6 millim.
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Extremely like Kellia pumila Wood (Yokoyama Moll. Up.
Musash. Tokyo, p. 431, pl. XL, IX, figs. 1, 2), but with the main
tooth much nearer the beak.

74. Cardita crassicosta, LAMARCK
Pl. XIX. Figs. 8,9
Cardita crassicosta. Yokoyama, Moll. Coral Bed Awa, p. 51, pl. III,
fig. 12,
This shell already deseribed from the Coral Bed is not rare

at Nanao. At present it is not known to be living north of the
Philippines.

88. Arca decurvata, Li1sSCHKE

Pl XX. Fig. 4

Arca decwrvata. Lischke, Malakoz. Blitter, vol. 16, p, 108. Jap.
Meeresconch., I, p. 148.
Arca obliquata. Reeve, Conch. Icon., Arca, spec. 80.

This shell found fossil for the first time is readily recognized
from the other species living in Japan by its extremely inequi-
lateral form. It is quite narrow near the anterior end and much
dilated behind, with numerous radiating striae on the surface.

Living in Western Japan as well as in the Philippine

Islands.
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Fig. 1
Fig, 2
Fig. 8
Fig. 4
Fig. 5.

Figs. 6, 7.

Figs. 8, 9.

Plate XIX

Cylichna incisula n. sp. Enlarged. P, 122

Rissoa (Cingula) subdharma n. sp. Enlarged. P. 123

Polinices pallidus (Br. et Sow.). Enlarged. P, 124

Fissuridea sieboldii (Rve.) Enlarged. P. 124

Cuma pseudodiadema n. sp. Enlarged. P, 122
Tellina gargadia L. Enlarged. P. 125

Cardita crassicosta Lam. P. 125

Figs. 10, 11. Meretrix tigrina (Lam.) P. 126

Fig. 12,

Fig. 18.

Solecurtus abbreviatus Gld. P, 124

Kellia notoensis n. sp. Enlarged. P, 127

Figs. 14, 15. Petricola japonica Dkr. Enlarged. P. 126
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Plate XX

Ciree divaricata Chem. P. 127
Circe m-riptn (L.) P. 127
Semele sinensis A. Adams. P. 125

Arca decurvata Lke. P. 128
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Plate XXI

<sletellina adamsii Desh. found at Saginuma near the town of

Funabashi. Shimosa, about three feet below the surface of the

sround in a bed of sand. P. 12]
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