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MO{HuSca‘from the Tertiary Basin of Chichibu
By

Matajiro YOKOYAMA, Rigakuhakushi

With 2 Plates
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b ) General Remarks
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Boundmg the plain of Tokyo on the west, there is a mountain- land
called C}.uchlbu which, in greater part, is made up of older sedimentary
rocks, Palaeozoic and pre-Palaeozoic, the Chichibu and Sambagawa
Series of Japanese geologists.

Completely enclosed within this mountain-land, there is a Tertiary
basin, usually styled the Chichibu Basin, through which the rapid waters
of the Arakawa and its tributaries have cut gorges and channels, exposing
the rock- -layers most favourably for geological observation. The shape

.of this basin is squarish, its four sides—north, east, south and west—

measuring approximately three i (about 12 kilometres) each. The con-
stituent, rocks are mostly sandstones and shales, with some conglomemtes
The strata are more or less inclined and covered above by younger deposits

forming beautiful terraces along the river-sides,

This Basin and the surrounding mountains have been a favourlte
resort for students of geology in the Tokyo Imperial University since
the foundation of that institution some fifty years ago. Thus in 1879 Dr.
David Brauns, then professor of geology in the University, visited the
place with his students and gave the result of his observations in his
“Geology of the Environs of Tokio” published two years later.” '

1) Memoirs of the Science ,Department, Toklo Daigaku (University of Tokio),

" No. 4, 1881.
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Botween the years 1897 and 1902, Dr. 8. Tokunaga” devoted
"himself to making a geological survey of the Basin, tracing its bound-
_ aries and measuring the inclination of the strata wherever possible. In
this way it became evident that the strata on the north and west sides as
well as on the western half of the south side dip eway from the basement
rocks, while on the east side and the eastern half of the south side they
dip either parallel with the boundary-line or fowards it. Thisis undoubt-
edly due to the presence of faults between, of which the exact position
is at present unknown, as the rock~exposures are mostly confined to
the river-valleys and not found in other parts where they are concealed
by terrace-deposits.

The fossils deseribed in the following pages are those collected by
Dr. Tokunaga during his said survey. Their localities® are given as
follows : (1) Kanazaki, (2) Minano, (3) Obuchi, (4) Nomaks, (5) Ota,
(6) Otagawa, (7) Agumasawa, (8) Iwedonosowe, (9) Iida, (10) Hino,
(11) Kami-Tano, (12) Obashira, (13) Kurodani, (14) Ogano, (15) Naga-
wake, (16) Yokose, (17) Yokosegawe, and (18) Shimo-Kagemori. It is quite
certain that the fossils are not restricted to any single horizon. But how
many hovizons there are, it is at present not possible to say. Nevertheless,
if we assume that the localities closest to the basement-rocks with the
strata dipping away from them are the lowest, and those showing the same
position but with the strata dipping fowards them are the highest, then
among the above eighteen localities, the first eleven may be taken as
representing approximately the horizons near the lowest, and the last
three those near the highest, while the remaining four come somewhere
between. This, of course, is a mere conjecture, so that much weight can
not be laid on it.

The number of fossil species from the above 18 localities which I
have been able to distinguish are altogether 45, as given in the following
table : —

1) Tokunaga (called Yoshiwara at the time): Chichibu Bonchi no ‘Chishitsu
(Geology of the Chichibu Basin). Jour. Geol. Soc. Tokyo, vol. IX, 1902. )

2) (1) &5 (2) %% (3) kWM. (1) BB, (5) K\, (6) k@)l (7) FIHEEE.
(9) #ixig.- (8) 5@, (10) HE. - (11) kmH. (12) M (13) BE  (14) AES.
(15) B (16) . (17) 98N, (18) TR :
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Terebra eminunla Yok.

Olivella fortunei Ad.

Volata megaspira Sow. var.
striata Yok.

Nassa (Hima) japonica, Ad.

Priene oregonensis Redf.

Tuarritella nipponica Yok.

Natica janthostoma Desh.

Turbo (Batillus) cornutus Gm.

Lepiothyra sp.

Trochus sp.

Fissuridea sp.

Dentalium complexum Dall.

Dentalium weinkauffii Dkr.

Panope generosa Gld.

Macoma praetexta Mart.

Tellina optiva Yok.

Dosinia troscheli Lke.

Dosinia angulosa Phil.

Meretrix (Callista) chinensis
Chem.

Clementia speciosa Yok.

Venus (Mercenaria) stimpsoni

Vonua s,

Tapes sp.

Saxidomus purpuratus Sow.

Cardimﬁ burchardi Dkr.

Cardium californiense Desh.

Cardium muticum Rve.

Cardium pauperculum Yok.

Lucina (Phacoides) borealis

Dilx)ll.odonta tokunagai Yok.

Thyasira bisecta Conr.

Geological Occurrence.

Living.

Pliocene, Up. Musashi-,
no. .

Pliocene, Up. Mus.
Pliocene, Up. Mus.
Pliocene.

Miocene, Pliocene, U.M.

Pliocene, Tleistocene.

Pliocene.

Pliocene, Up. Mus.
Pliocene, Up. Mus.
Miocene, Pliocene, U.M.
Pliocene.

Pliocene, Up. Musash,
Pliocene.

Miocene, Up. Mus.

Pliocene.

Pliocenel Pleistocene.
Upper Musashino.
Pliocene, Up. Mus.
Pliocene, Up. Mus.
Pliocene.

Miocene, Pliocene, U.M.

Miocene, Pliocene.

Central Japan.

Centr. a. West. Japan.

Northern Japan.

North. a. Centr. Japan.
North.-South. Japan.

Central Japan.
Central Japan.
Northern Japan.

Centr. a. West. Japan.

Centr. a. West. Japan,
Western Japan.

N. C. W. Japan.

North-South. Japan.
Centr. a. West. Japan.
North.-West. Japan.
North.-West. Japan.

Central Japan. ;

North Pacific.
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Geological Occurrence. Living
32, Venericardia sp.
33. Venericardia ferruginea Ad. Miocene, Pliocene, U.M.| Northern Japan.
34. Crassatella pauxilla Yok.
35. Lima goliath Sow. Pliocene. Central Japan.
36. Lima sp.
37. Pecten swiftii Bern. ’ Pliocene. Northern Japan.
38. Pecten kimurai Yok. Pliocene.
39. Pecten sp. .
40. Ostrea gigas Thunhb. Pliocene, Pleistocene. North.-West. Japan.
41. Arca amicula Yok. Pliocene.
42. Leda confusa Hanl Pliocene, Up. Mus. Central Japan,
43. Yoldia gratiosa Yok. Pliocene.
44. Nucula mirabilis Ad. et. Rve. Pliocene, Up. Mus. Centr. a. West. Japan.
45. Terebratulina japonica Sow. Pliocene. Centr. a. West. Japan.

Of these 45 species,” 9 are not well determined. Therefore if we deduct
these 9, there remain. 36 of which 25 are living and 11 not yet known
in a living state, so that the percentage of the latter to the whole becomes
about 30. :

Of the 36 forms extinet and living, 32 have already been found fossil
in other parts of Japan, and of these, 81 were in layers considered Plio-
cene, of which those which go up to the Miocene are only 6. Consequently
we may safely conclude that the Chichibu Basin as a whole belongs to

1) Brauns in his “ Geology of the Environs of Tokio ” p. 68 mentioned 20 species as-
oceurring in this basin. They are Nassa l# 8 Phil., Columbella scripta L., Dentalium entale
L., Panopacea generosa Gld., Mya arenaria-L., Mactra veneriformis Desh., Tapes rigidus Gld.,
Venus stimpsoni (id., Dosinia exoleta L., Cyclina sinensis Gm., Cardium californiense Desh.,
Lucina borealis L., Leda confusa Hanl., Fecten lagqueatus Sow., Pecten plica L., Pecten yes-
soensis Jay, Ostrea gigas Th., Ostrea denselamellosa Lke., Lima squamosa Lam. and: Terebra~
tulina caput-serpentis L.  Of these the following six are found in our collection: wiz.
Panopaea generosa, Venus stimpsoni, Cardium californiense, Lucina borealis, Leda confusa and
-Ostrea gigas. Of those remaining, Dosinia ewoleta is my Dosinia troscheli, Terebratulina Capui~
serpentis my Terebratulina Japonica and Pecten plica probably my Pecten swiftii.

I may mention here that. besides the 45 species of Mollusca above enumerated, a
Serpula, a fragment of a round stem of a Crinoid, a flat echinoid (Echinarachnius mirabilis,,
Born?) and a tooth of an Equus were found in our collection.
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the Pliocene Formation. Compared with the deposits of the same age in
other. parts of Japan, the Basin is decidedly older than the Lower
Musashino (Upper Pliocene) south of Tokyo and the Shirado-Beds
(do) of the Jo-Ban Coal-Field. But whether it is as old as the Pliocenes
of Tzumo, Kii, Shinano and Totomi which I consider Lower Pliocene,
is at present not absolutely certain. ‘

Description of the Species.

1. Terebra eminula, YokOoYAMA. cCHY 22 ¢4 (/4

Pl XIV. Fig. 1.

A single specimen with the apical and apertural portions lacking.

The shell is moderate in size and turrete in form with the whorls
apparently twelyve or thirteen in number, although only eight are pre-
served. These whorls are quite flat, but more or less shoualdered, so
that the sutures are distinct. The surface is divided into two parts,
upper and lower, of which the former is slightly narrower than the
latter, but somewhat elevated and band-like with more than twenty
longitudinally elongated tubercles separated by shallow valleys of about
equal breadth. The lower part has also longitudinally elongated tuber-
cles close together whose number is just double that of the upper. The
apical angle of the shell is about 28.°

The specimen measures 15 millim. in length, but if complete it may
be over 20 millim. Diameter 10 millim.

Fossil occurence.—Obashira.

ot 22668

2. Olivella fortunei, Apawms.
Olivella fortunei. Yokoyama, Foss. Up. Musash., p. 47, pl. 11, fig. 13. Moll. Remains
Upperm. Part J3-Ban Coalf., p. 9.
A single example.
Fossil occurrence.—{Hing./ Shirado Beds. Upper Musashino,
Living.—Central Japan. China.

Pl XIV. Figs. 2, 8.

The shell of Voluta megaspira Sow. hitherto found either living or
fossil (Yokoyama, Foss. Miura Penin., p. 46, pl. II, fig. 18.) is smooth,

M2z b68 -

3. Voluta megaspira, Sowerby var. striata, YokovaMA. 2668 7 ~

T o - . .
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save strong longitudinal plieae. - But the examples now under considera-
tion are spirally and closeb striated, the Stmaeiomg over the plicae also.
Fossil occurrence. —Obucln “and I\Vadonos wa (near the temple of
\_,
No. 31 waannon)

4, Nassa (Hima) japonica, Avnaxs.

Nassa (Hima) japonica. Yokoyama, Foss. Miura Penin., p. 56, pl. III, fig. 5. Foss.
Up. Musash., p. 88. Tert. Moll. Dainichi, p. 10. .Mell. Rem. Mid. Part J6-Ban Coalf. p. 12.

N

A few casts. : -~

Fossil occurrence. —@bashu?) Musashinos. Minato Beds. Pliocene
of Dainichi.

Living.—Central and Western Japan.

5. Priene oregonensis, REDFIELD.

Priene oregonensis. Yokoyama, Foss. Miura Penin., p. 64, pl. IIL figs. 10, 12. Foss.
Up. Musash., p. 68. DMoll. Rem. Up. Part J6-Ban Coalf,, p. 11. Moll. Rem. Mid. Part., p. 12.
Tert. Moll. Shinano and Echigo, p. 6.

A few ill-preserved examples; e

Fossil occurrence. —Vaoawal\a Sh'l&o—KagRori and Agumagawa.
Pliocene of Shinano. Shirado Beds. MusasHinos.

Living.—Northern Japan. Alaska down to Oregon.

6. Turritella nipponica, YOKOYAMA.

Turritella nipponica. Yokoyama, Foss. Miura Penin., p. 71, pl. 1V, figs. 16-19. Moll.
Rem. Up. Part. J6-Ban Coalf., p. 18, pl. 11, fig. 8. Moll. Rem. Med. Part, p. 13, pl. I1II,
Figs. 4, b.

Partly in large specimens, though unpelfectly erved.

Fossil oecurrence—Qbuchi, Kﬁnmml‘,ﬁ m@va Otg. Lower
Musashino. Shirado Beds.” Minato Beds

)

7. Natica janthostoma, DESHAYES.

Natica janthostoma. Yokoyama, Tert. Moll. Shinano and Echigo, p. 7. Moll. Rem. Low.
Part Joban Coalf, p. 12, pl. I, fig. 20. Moll. Rem. Up. Part, p. 13. Moll. Rem. Mid. Part,
p. 14, Tert. Foss. Kii, p. 53. Tert. Moll. Dainichi, p. 12. Foss. Moll. Izumo, p. 4, Foss.
Miura Penin., p. 77, pl. v. figs. 8, 4. Foss. Up. Musash., p. 53.

A few specimens. /\
-Fossil oceurrence.—( 1 and@)o Pliocenes of Kii, Izumo and

Totomi. Asagai and Shnado Beds of the Jo-Ban Coal-field. - Musashinos.
Living.—Northern and Central Japan. Kamchatka. :
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M2260F
8. Turbo (Batillus) cornutus, GMELIN. @ 2262
CAr226G60
Turbo (Batillus) comutus. Yokoyama, Moll. Coral Bed Awa, p. 31, pl. I, fig. 22. Moell.
Rem. Up. Part P 14,

Though frequent, all are young 1nd1v1duals, several of which are

provided with opercula. \ (‘
. Fossil occurrence.—@ga, okose) and \(uro@ﬁ. Pleistoeene of
Awa. Shirado Beds. T '
Living.—Northern to Southern Japan. China Sea.
en 226%7 14,3
9. Leptothyra sp. cm 22682
PL XIV. Fig. 8.
Two specimens, in greater part deprived of their shell. The body-
whorl shows several strong spiral rounded ridges reminding one of Leptho-
thyre crassilirate Yokoyama (Foss Up. Musashino, p. 108, pl. V, fig. 22),
although twice as large. ™
Fossil oceurrence. ——@mo-Kaﬁlon (Takinouye).
(H22883 - ¢
10. Trochus se. cM 2268 /Q'
PL XIV. Fig. 4.
Much worn specimens of a large Trochus which has its whorls
slightly concave, periphery angular and base concave. The body-whorl
shows five spiral rows of tubercles. Too imperfect for determination.

Fossil oceurrence. —Ydmad)a and Yoko@wa. a2 £&&~

b K_/' .
™~

11. Fissuridea sp.

A small specimen 7 millim. long, 4.5 millim. wide and 2-millim. high
resembling PFissurides humilis Yok. (Moll. Rem. Mid, Part Jo-Ban Coalf,,
p- 15, pl. I11, fig. 7), although a strict comparison is impossible, owing to

the extrﬁmely worn state o/f/trht.;L ecimen. cn 226 €
Fossil occurrence.—Ohashira(?). : cr1226872

’ crm 22608

12. Dentalium complexum, DArL. Crre 28 &“7

Dentalium complexum. Yokoyama, Foss, Miura Penin., p. 101, pl. VI, fig. 27. Foss.
Moll. Neog. Izumo, p. 4. Moll. Rem. Upperm. Part Jo-Ban Coalf, p. 16, pl. II, fig. 9.

Fragments.
Fossil occmrence—STumoO no, @ @a and @
Lower

ashmo

Pliocene of Izumo. Shirado’ Be S.
Living.—Central Japan. Sandwich Islands.
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CM22(%0
226

13. Dentalium weinkauffii, DuxNgnr.

Dentolium weinkauffii. Yokoyama, Foss. Miura Penin., p. 102, pl. VI, figs. 19-21.
Foss. Up. Musash,, p. 118, pl. VI, fig. 6. - Foss. Shells Saishu, p. 4 Moll. Rem. Up. Part
Jo-Ban Coalf., p. 16. Tert. Moll. Shinano and Echigo, p. 9.

Several fragments. e, .

Fossil occurrence—Hing and Shqpno-Kafr mori. Musashinos. Shirado
Beds. Pliocenes of Shinano and Izumo:

Living.—Central Japan.

cM22672
cm22693 14. Panope generosa, GouLp.

Panope generosa. Yokoyama, Foss. Up. Musash., p. 121, pl. v, fig. 14, 15. Foss. Moll.
Izumo, p. 4. Tert. Moll. Dainichi, p. 14. Moll. Rem. Up. Part. J6-Ban Coalt., p. 16, pl.
VI, fig. 6. Moll. Rem. Mid. Part, p. 16. Tert. Moll. Shinano and Echigo, p. 10.

A few specimens. TN

Tossil occurrence.~Yokose and S unoi{,aéemou Upper ’VIusashmo
Pliocenes of Izumo, Shinano and Totomi.  Shirado Beds.

Living.—Northern Japan. West Coast of America.

CH2269Y

15. Macoma praetexta, (MARTENS).

Ma,cbm.a, Droetexta. Yokoyama, Foss. Up. Musashi., p. 142, pl. X ﬁos 2 3 Tert
Moll. Dainichi, p. 16. Moll. Rem. Lowest Part J6-Ban Coalf., p. 18.

A small example with the posterior end a little more truncate than
in the typical form. T

Fossil occurrence.—£ keblsuj)'}w (Yokose). Asagai Beds. Pliocene of
Totomi. Upper Musashino.

Living.—Central and Western Japan

CM 2267 — ¢

a2 269 £~ s 16. Tellina optiva, YoKOYAMA.
cly 226%7)

PL XV. Figs. 4,5.

Telling: optiva. Yokoyama, Foss. Moll. Neog. Izumo, p. 6, pl. II, figs. 3, 4. . Moll.
Rem. Up./Part J6-Ban Coalf., p. 19.

Several specimens, though mostly deprived of their shell The trian-
gularly oval shell together with the more or less angular. form of the
pallial sinus at its uppemﬁost\/ic? ner characterizes this species.,

Tossil occurrence —(Otagaw Pliocene of Izumo. Shuada Beds
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cH 22698
17. Dosinia troscheli, LiscEKE. CA 2249 7
Dosinia troscheli. Yokoyama, Foss. Miura Penin., p. 119, pl. VIIIL, figs. 5, 6. Foss.

Up. Musash., p. 144. Tert. Moll. Dainichi, p. 15. Moll. Rera. Up. Part Jo-Ban Coalf.,
p. 19. Moll. Rem. Mid. Part, p. 17.

A few badly preserved examples. SN
Fossil occurrence. —Iﬁml—l‘ no and (\fbashJ)a Musashinos. Pliocene
of Totomi. Shirado Beds Minato Beds.
Living.—Central and Western Japan. @ cq 22400
CH 22707

18. Dosinia angulosa, PEILLIPPI.
Dosinia angulosa. Yokoyoma, Moll. Rem. Mid. Part Jo-Ban Coalf, p. 17. pl. IL,
figs. 19, 20, Tert. Moll. Shinano and Echigo. p. 12.
Also a few ill-preserved specimens. .-
Fossil occuuence.——h@nbl Mo and( Hi /no Pliocene of Shinano.
Minato and Shirado Beds. ~
Living.—Western Japan. Philippines. cMz2702

19. Meretrix (Callista) chinensis, (CHEMNITZ).

Meretriz (Callista) chinensis. Yokoyama, Foss. Minra Penin., p. 120, pl. VIiI, figs.
9, 10. Toss. Up. Musashino, p. 146, pl. XI, fig. 5. Moll. Rem. Low. Part. J3-Ban Coalf
p. 14, pL II, figs. 7, 8.

A small imperfect specimen.

Fossil occurrence. ——thehﬂy(c\act locality ?). Musashinos. Iwaki
Beds.

Living—Northern, Central and Western Japan. China Sea. Aus-

tralia. %
C,{{ 2 2?0_)‘ ,_}

20. Clementia speciosa, Yokoyama. LM2270 4
PL XIV. Fig. 7.

Clementia speciosa. Yokoyama, Tert. Moll. Dainichi, p. 15, pl. 11, figs. 14, 15. Moll.
Rem. Up. Part. Jo-Ban Coalf., p. 21, pl. I, fig. 6

A few young individuals.- .
Fossil occurrence. —Adumﬁwa and Q)a?@ira. Pliocene of Totomi.

Shirado Beds.
oN 22700~

21. Venus {Mercenaria) stimpsoni, Gourp (?).

An imperfect specimen, looking very much like the spemes above
named which is quite frequént in our Phocone layers.
- Fossil cccurrence —E o

da>
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CM2270§ '\fk 22, Venus? sp.

y-12
PL XV. Fig 12

Ani ovately triangular shell 21 millim. long and 18. millim. high. It
is rather convex with coarse concentric ridges on the surface between

which there are traces of fing radiating striae.
Fossil occurrence: ——A@a
~

CM 22107y

Cu o220 23. Tapes sr.
CM 22Ty PL XIV. Fig. 10.
C((-{ 22 7/0 Several imperfect specimens of a shell resembling Tapes philippi-

narum Ad. et Rve. (Yokoyama, Foss. Miura Penin., pl IX, fig. 6.) in
shape, but with the radiating riblets more straight and rigid.

Fossil occurrence. —Iv{adowva @ and @\
. Sl ]
cHq 22T/ ¢ ’
24. Saxidomus purpuratus, SOWERBY.
Saxidomus purpuratus. Yokoyama, Foss. Miura Penin., p. 127, pl. IX, fig. 8. Foss.

Up. Musash., p. 153, pl. XII, fig. 9. Tert. Moll, Shinano and Echigo, p. 13. Moll. Coral~
Bed Awa, p. 46.

A small young specimen.
Fossil occurrence.—Shirho-Kag _,1:2011 (Takinouye).. Pliocene of
Shinano. Musashinos. Pleistocéne of Awa.
Living—Northern, Central and Southern J apan. Indian Ocean.
California. Chile. Alaska.
cM227/2~ W=y
oM 229/2 25. Cardium burchardi, DuNkez.
crt229 ¢ PL XIV. Fig 0.

C M 22 7 / f Cardiwm burchardi. Yokoyama, Foss. Up. Musashino, p. 153, pl. XTI, fig. 3

A few young 1nd1v1duzﬂ\ N
Fossil occurrence.— bash,ﬁa (( jl and\Higb. Upper Musashino.

Living. —Central and erstern Japan.

CM227/4
cM 229 26. Cardium californiense, DEsEAYES.
oM 2298

Cordium californiense. Yokoyama, Foss. Miura Penin., pl. 127, pl. IX, fig. 10. Foss.
Up. Musash.,, p. 154¢. Moll. Rem. Up. Part Jo-Ban Coalf., p. 22.

Not rare: SN

Fossil oceurrence. —Shn@om, IIge (lﬁo\kose) and O@a(?)
Musashinos. Shirado-Beds. T '

Living.—Northern to Western J apan. Behring Sea.California.
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ert=227/)

27. Cardium muticum, RervE.

Cardivin muticum. Yokoyama, Foss. Miura Penin., p. 128, pl. IX, fig. 11. Foss.
Up. Musashino p. 155. Moll. Rem. Up. Part. Jo-Ban Coalf.,, p. 23.
A single specimen lacking most of its shell. .
Fossil oceurrence.——lﬂﬁ)ma i. Musashinos. Shirado Beds.
Living.—Northern-Weéstern Japan. Philippines, ete. Y-z
o oM 22720 -
28. Cardium pauperculum, YoEKOYAMA. @ Crg 2272 4 HF (413

PL XIV. Figs. 12, 13. Crj22722

Cardium pauperculum. Yokoyama, Foss. Moll. Neog. Izumo, p. 6, pl. I, fig. 2.

Many specimens more or less distorted and invariably deprived of
their shell. Buat the shape and the traces of diffuse concentric corruga-

tions are quite like thoseimthe fossil of Tzamo. CH22Pp23
Fossil occurrence.—Hi Pliocene of Izumo. C Ay 202y
N Cﬁzlféi

2 )
29. Lucina (Phacoides) borealis, LiNNE. ?Zi .z; 29

Lucina (Phacoides) borealis. Yokoyama, Foss. Miura Penin,, p. 183, pl. X, fig. 7.
Foss. Up. Musash., p. 160. Tert. Foss. Kii, p. 67, pl. VI, fig. 11. Moll. Rem. Up. Part
Jo-Ban Coalf,, p. 24, pl. V, figs. 5-8. Mboll. Rem. Mid. Part, p. 7. pl. I, fig. 2?. Tert.
Moll. Shinano a. Echigo, p. 14.

Lucina spectabilis. Yokoyama, Foss. Miuva Penin., p. 134, pl. X, figs. 10-12.

Quite common, although mostly as casts, o~ —_

Fossil occurrence.—Ofagawa, Ka]ﬁsawa}l{anazaki)’kO@ f@ebjsdwa

(Yokose) and Kiorga‘mkl Pliocene of Shinano. Shirado Beds. Mizunoya
Beds. Kamenoo Beds? Musashinos.
Living.—Central Japan. Atlantic Ocean.

26—/~
30. Diplodonta tokunagai, YOROYAMA. M7~/
/,
PL XV. Figs. 15, 16. /?C M22723 »;{’g

A right and a left valve.

The shell is rather small, orbicular, convex, inequilateral and slightly
longer than high. The surface is ornamented with regular, distant,
raised, concentric ridges. The right valve measures about 20 millim. in
length and 17 millim. in height with depth about 7 millim. 'The left
valve is smaller being about 15 millim long and 14 millim high. Denti-
tion unknown.

The specimens are imperfect, but do not coincide with any of the
Diplodontas hitherto described, although clése to Diplodonta semiaspera
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Phil (Yokoyama, Foss. Miura Penin., p. 131, pl. X, figs. 2, 3), from which
the present species is distinguished by its raised concentric ridges.

Fossil occurrence.—Shimo-Kagemori.

Y z2zl30 -/
Cyz22231— 2 31, Thvasira bi
: 31. asira bisecta, (CoNraD).
cmM2293 2 PL XV. Tigs. 1, 2.
C Y 22 7’ V Thyasire bisecta. Yokoyama, Moll. Rem. Low. Part, p. Ja-Ban Coalf., p. 18. pl. III,
&M 22—'73'5— fig. 2. Moll. Rem. Up. Part, p. 24, pl. VI, fig. 5. Tert. Moll. Shinano a. Echigo, p. 14.
Frequent, though mogtly-found as casts. o~
Tossil oceurrence.—Otagawa, ({buch)i, N(Smgl‘&i and @o. Asagail
o) S .y

Beds. Shirado Beds. -
_ "~ Living.—Coast of Alaska. Puget Sound.
®cmz2T736- ¢

32. Venericardia, sp.
PL XIV. Fig. 6.

A right valve 22 millim. long, 17 millim. high 5,5 millim. deep and
with about twenty radiating ribs seems to belong to Venericardia lovata
which I described from the Asagai Beds (Moll. Rem. Low. Part, p. 19, pl.
111, figs. 16-18) as well as from the Kamenoo Beds (Moll. Rem. Middle
Part, p. 7, pl. 1, figs. 11,%27?); ; ‘

Fossil occurrence.—QObuchj.

B (22?37 ey
; @ e Mlz?j & 33. Venericardia ferruginea, Apawms.

Venericardia ferrugines. Yokoyama, Foss. Miura Penin., p. 139, pl. X1, figs. 3, 4.
Foss. Up. Musash,, p. 162. Moll. Rem. Low. Part. J6-Ban Coall,, p- 19, pl. I, figs. 8, 9.
Moll. Rem. Up. Part, p. 24, pl. V, fig. 4. Moll. Rem. Mid. Part, p. 19.

A few examples. y
Fossil occurrence.—Qtagawa and(XQlﬂ)ﬁje. Asagai Beds. Kamenoo
Beds. Minato Beds. Shirado Beds. Musashinos.
{ving.—Northern Japan.
CcM22739 —[s?\L&;\
ChMz2 7‘,&0"/2 ' 34. Crassatella pauxilla, Yoxovama.
Cmz24/ PL XV. Figs. 8-11.

22242~ :
cmz 2043 The shell is -small, rather convex, subquadrate, somewhat longer

o 227 4_9{ than high and inequilateral. The anterior border is rounded, the posterior
" truncate and the veniral broadly arched. A distinct, though blunt, dorsal

94§
@ Ch 2276“ edge runs from the beak to the postero-ventral corner. The surface is
¢ c2297¢ coarsely, but regularly, concentrically furrowed. Inner margin crenulate.
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The specimens are all more or less imperfect, owing to pressure or
distortion. On this account the dorsal edge as well as the posterior
trancation is not always distinct. The proportions of length, height and
depth also vary according to the specimens. One of the right valves is
10 millim. long, 8 millim. high, and about 3,6 millim. deep, while another
is 21 millim. long, 18 millim. high and about 4 millim. deep. One of the
left valves is 20 millim. long, 18 millim. high and 5,5 millim. deep.

This species has some resemblance to the Crassatella pallide Ad. et
Rwve. (‘Vo'y. Samarang, p. 82, p}. XXIII,. fig. 9)\(?1" Chin-a Sqa.\ .

Fossil occurrence.—Qbashira (frequent),.(Hpo, Shlﬁo-gigemon and
Shigfio-Yoshida. -

| B Cl 22 P47 —r ey
35. Lima goliath, (SOWERBY). (229 ke
PL XIV. Fig 11.

Lima goligth. Yokoyama, Moll. Rem. Up. Part Jo-Ban Coalf., p. 26, pl. III, figs.
1, 4 Moll. Rem. Mid. Part, p. 19. Foss. Miura Penin., p. 147, pl. XVT, figs. 7, 8.

Frequent, but present only-as casts.

Fossil occurrence.— bas}gvé. Shirado Beds. Lower Musashino.

Living—Central J apéﬁ. Southeastern Japan at 750 fathoms.
Patagonia.

36. Lima sp.
PL XV. Fig. 14. CM2249 —/¢ ¢

A fragment of a Lima looking very much like Lima zushiensis Yoko-
yama (Foss. Miora Penin., p. 148, pl. XII, fig. 8) from the Lower
Musashino. P :

Tossil occurrence.—@basyé.

2= ISD-183
@fﬂfaaﬁ*/

37. Pecten swiftii, BERNARDL

PL XV. Fig. 8.

Pecten swiftti. Yokoyama, Foss. Miura Penin., pl. 154, PL. XIV, fig. 11. Moll. Rem.
Up. Part J6-Ban Coalf, p. 27, pl. II, fig. 7. : :
Two small incomplete right valves.
Fossil occurrence.—Obashira. Shirado Beds, Lower Musashino.
Living—Northern Japan,” Alaska. '




1

'

1‘ ® cr 22760

124 M. Yokoyama

oMyzz85
. 38. Pecten kimurai, YoxovanmA.
Pecten kimurai. Yokoyama, Moll. Rem. Up. Part Jo-Ban Coalt,, p. 27, pl. IV, pl.
II, fig. 4. )
Only in fragments. :
22 0E3 Fossil occurrencef(\()/b@i. Shirado Beds.

@C 2298 ¥

39. Pecten sr.

Several small imperfect specimens of a radiately cestulated flattish
valve looking like those of Pecten yamasakii Yokoyama (Tert. Moll.
Shinano a. Echigo, p. pl. V;-figs. 1-5).
oMZ 29 f, r B "Fossil occurrence.—Q?@)jra and é{]/;@se.
—(n 22756 _
crg227 7 40. Ostrea gigas, THUNBERG.

Ostreg, gigas. Yokoyama, Foss. Miura Penin., p. 162, pl. XV, figs, 1, 2.- Foss. Up.

Musash., p. 184, Moll. Coral-Bed Awa, p. 67. Moll. Rem. Up. Part, p. 28. Tert. Moll.
Shinano and Echigo, p. 19.

A few imperfect exa pIe? TN e
Fossil occurrence.— okose, db@]@i”m and ébgg’hi. Shirado Beds.
- ..__Pliocene of Shinano. Pleistocene of Awa. Musashinos.
Living.—Northern, Central and Western Japan. China.
CM 22 A gab)
O 2 27§ 7 : 41. Arca amicula, YoxoyaMA.
Pl. XIV. Fig. 5.

Area amicula. Yokoyama, Tert. Moll. Shinano a. Echigo, p. 19, pl. VII, ﬁgs.. 2-4.
A few young individuals '

Fossil occurrence.—Sh@emor%nd Qgﬁ?/ahi. Plioceneof Shinano
and Echigo. e N

o2z 7 ¢ / 42. Leda confusa, HanLEY.
L Leda confusa, Yokoyama, Foss. Up. Musashino, p. 195, pl. XVII, fig. 4. Moll. Rem.
o Up. Part, p. 29.
Rarely found. S

y Fossil occurrence.— ébashi}'a and Aggma@a. Shirado Beds. Upper
‘ Musashino. _ s
Living—Central Japan. China Sea.
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43. Yoldia gratiosa, Yokovama. v @ oM 22262 /2

PL XV. Fig. 18.

‘1 oldia, gratiose. Yokoyama, Foss. Moll. Neog. Izumo, p. 8, pl. 11, fig. 5.
A broken specimen,” ™\
Fossil occurrence. —rOt/fm)Phocene of Izumo. oMl 7€3
: cr22P8L
44, Nucula mirabilis, ApamMs Er REEVE. @ cm 27*95f”
Nucula mirabilis. Yokoyama, Foss. Miura Penin., p. 180, pl. XIX, fig. 9. Foss Moll.

Neog. Tzumo, p. 9. Moll. Rem. Up. Pare. p. 30. Moll. Rem. Mid. Part, p. 21, pl, IIL
fig. 6. ’

Not very rare.
Fossil occurrence. —(()/bashﬁa Ag@nh\ra and Ak\b}Qwa (Yokose).
Shirado Beds. Minato Beds. Pliocene of Izumo Musashinos. — ¢
Living.—Central and Western Japan. Cp=2zr6é
crRa2267 — 7

45. Terebratulina japonica. (Sowrrey). cesgizzyq;‘
PL XV. Figs 6, 7. B =227

Terebratulina japonica. Davidson, Monozr. Recent Bracﬁiopoda, p. 34, pl. 111, figs. éB 227 7/
7-11. Hayasaka, Some Tert. Brach. Japan, p. 6, pl. I, figs. 6-8.
Terebratula japonica. Sowerby, Proc. Zool. Soc. London, 1846, p. 91.

‘This species closely resembling Terebratuling caput-serpentis, yet
distinet in several respects, has already been mentioned by Hayasaka as
occurring in Chichibu (below the Giohei Bridge in Kunigami).

Ou1 examples were collected at several places-as.given below.
" Bossil occurrence. —I(an awa, agﬁra C@chﬁ Kfng()?okose) and
(Ota Hayasaka also mentions Nmomlya in Sagami as one of the local-
ities which belongs to the Lower Musashino.

Living.—Central and Western Japan.




126 M. Yokoyama
INDEX.
Page. Page.
A. Nucula mirabilis Ad. et Rve. . . . 185
Arca amicula Yolk. . 124 o.
C. Olivella fortunei Ad. . . . . . . . 115
Cardium burchardi Dkr. . . 120 Ostrea gigas Thunb. . . . . . . . 124
Cardium californiense Desh. 120 :
Cardium muticum Rve. 120 P.
Cardium pauperculum Yok. 121 Panope generosa Gld. . . . . . . 118
Clementia speciosa Yok. . . . . . 119 Pecten kimurai Yok, . . . . . . 193
Crassatella pauxilla Yok. . . . .122 Pecten 8P, . . . v e e e e e 194
Pecten swiftii Bern. . 123
D. Pecten yamasakii Yok. . 124
Dentalium complexum Dall. .17 Priene oregonensis Redf. . . . . . 116
Dentalium weinkauffii Dikr. .. 117
Diplodonta semiaspera Phil. . . .121 S.
Diplodonta tokunagai Yok. . 121 i
Dosinia angulosa Phil. . . .119 Saxidomus purpuratus Sow. . 120
Dosinia troscheli Lke. . 118 T.
F. Tapes philippinarum Ad. 120
Fissuriden humilis Yol. . .117 | Tapessp. ... .. .. 120
Tissuridea sp. 117 Tellina optx'va, Yok. . . . 11%
Terebra eminula Yok. . . 115
L. Terebratulina caput-serpentis L. . 125
Leda confusa Haal. . 104 Terebxratuli'na, japonica Sow. . 125
. Thyasira bisecta Cour. . . . . 121
Leptothyra crassilivata Yok. 117
: Trochus sp. . L 117
Leptothyra sp. . 117
. . Turbo cornutus Gm. . . . . . . 116
Lima goliath Sow. . . 1238 . R . ! . X
LAma §p. « + o e e e e 108 Turritella nipponica Yok. . 116
Lima zushiensis Yok. . . . . . . 123 V.
Lucina borealis L. . . . . . . . 121
Lucina spectabilis Yok. L1921 Venericardia ferruginea Ad. . . . 122
Venericardia sp. . . . . . . . . 122
M. Venus? sp. . . . . . . . 119
Macoma praetexta Mart. . . . . . 118 Venus stimpsoni Gld. . . . . . - 119
Meretrix (Callista) chinensis Chem, 119 | Voluta megaspira Sow. var. striata
) 115
N.
Nassa (Hima) japonica Ad. . 116 Y.
Natica janthostoma Desh. . . . . 116 Yoldia gratiosa Yok. . 124




M. YOKOYAMA,

Mollusca from the Tertiary Basin of Chichibu

PLATE XIV.




Plate XIV.

1. Terebra eminula Yok. Enlarged. Obashira. P. 115.

gs. 2, 8. Voluta megaspira Sow. var. striata Yok. 2. Obuchi. 8. Saka-

kibara, Ise (for comparison). P.‘ 115.

Trochus sp. Yamada. - P. 174,
Arca amicula Yok. Obuchi. P. 124,
Venericmﬂiﬁ sf). Enlarged. Obuchi. P. 122,
Clementia speciosa.  Obashira. P, 119, ‘
8. Leptothyra sp. Enlarged. Tn.kinou)@, Shimo-Kagemori. P.-117.
9. Cardium burchardi Dkr. Obashira. P. 120.
o, 10. Tapes sp. Tida.  P. 120.
ig. 11. Tima goliath Sow. Obashira. P, 123,
i f‘igs. 12, 18. ‘ Cardium pauperculum‘Yok. Casts. Hino. P.12L
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Plate XV.

Figs. 1, 2. Thyasira bisecta Conr. Otagawa. P.121.

Fig. 8. Pecten swiftii Bern. Right valve. 7 Obashira. P. 123,

Figs. 4, 5. Tellina optiva Yok. Otagawa. P. 118,

Figs. 6, 7. Terebratulina japonica Sow. Ventral valves. 7. Enlarged.
Obashira. P. 125.

Figs. 8 -11.  Crassatella pauxilla Yok. Enlarzed. 8, 9. Shimo-Kagemori.
10,11. Obashira. P.122.

Fig. 12.. Venus? sp. Enlarged. Agumasawa. P.119,

Fig. 13. Yoldia gratiosa Yok. Ota. P. 19~ §

Fig. 14. Lima'sp. Obashira. P.123. »

Fxgs 15, 16. Diplodonta tokunagai Yok. 15. Enlarged. - 15.° Left-valve.

16. Right valve. Shimo-Kagemorl. P. 121.
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