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Pteropods from the Early Miocene (Kurami and Saigo Groups) of
the Kakegawa District and the Early to Middle Miocene
(Yatsuo Formation) of the Yatsuo District, Central Japan

Hiroshi SHIBATA*

(Abstract)

Pteropods are reported for the first time from the early Miocene Kurami and Saigo
groups in the Kakegawa district, Shizuoka Prefecture and the early to middle Miocene Yatsuo
formation in the Yatsuo district, Toyama Prefecture. Four species, Limacina sp. 1, Euclio cfr.
multicostata, E. sp. 1 and Bowdenatheca sp. are represented in collections from the former. The
local ranges of these species are restricted to early Miocene. The pteropod assemblage of
the latter consists of six species, Limacina sp. 2, Euclio sp. 2, Creseis cfr. acicula, Vaginella
depressa, Bowdenatheca sp. and Cavolinia raritatis. Most of the pteropodous species from the
both districts are known from the early to middle Miocene Paleo-Setouchi series in the

Setouchi region.
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- (PUTREUSRD. Neilonella sp., ? Bathymalletia chitensis SHIKAMA and KASE,
Thyasira sp., Laevidentalium ? sp.

S 1 : 8l EXEK, #EHcm 300 m o i O RGO, B LUhRBE (MR
¥D). Bathymalletia chitensis SHIKAMA and Kasg, Propeamussium tateiwai KANEHARA,
Lucinoma sp.

G1 : HNBREEEL RO 500 m, MONIEVIM. RBY (HRHEERE). Carinineilo sp.,
Crenulilimopsis oblonga (A. ADAMS)

D1 : BHlitiAsy, —REEEFFAREIE 750 m RN, HR® KB M. Anus-
siopecten praesignis (YOKOYAMA), Antalis weinkauffi (DUNKER), Suchium mysticum
(YOKOYAMA), Turritella perterebra YOKOYAMA, Polinices sagamiensis PILSBRY, Bary-
spira rubiginosa albocallosa (L1sCHKE), Noditerebra (Pristiterebra) bifrons ugariensis
(MAKIYAMA)

T1 : 8 ER%, #£5Y8. @ GEEWM). Limopsis tajimae SOWERBY

N1 : #BIIHAR, BIRHNE 800m, ‘ehbflinfa. i CHZzAM LB, Limopsis
tajimae SOWERBY

N2 :N1 oM 100m, @it Mgy GilzWM ). Lamellinucula cfr. tokyo-
ensis (YOXoyaMA), Neilonella coix Hasg, Yoldia similis KURODA and HABE, Thyasira
sp., Laevidentalium sp.

WM1d SESHORER Table 1. List of pteropods from the Kakegawa district.

e Localities
Species e M1 S1 Gl D1 T1 N1 N2

Limacina sp. 1 17 - — -— — - —
Euclio efr. multicostata (BeLLAgrDL) - 8 - — - — —
E. pyramidata lanceolata (Lesueur) -
E. sp. 1 2

Bowdenathece sp. 2 7 - S - — —_
Diacria trispinosa (Lesugugr) - 1
Cavolinia digitala (Guppy) - - - 1 — - —
C. cfr. longirostris longirostris (LESUEUR) e - 1 — — - 1
C. tridentata (ForskAL) var. - - — — 1 1 1

~
I
|
I
I

RED 4EBTREIALCRNER: ThoofEEZ Y 1 FRLE. BRaM1, S1
B LU Gl oA RS R { fev. ML & S] O TR A X iz Bowdenatheca sp.
(Plate 3, Figs. 2-5) 2P AKX it o —& MEF EED Bowdenatheca sp. (SHIBATA, 1977a)
3 XOURRT T OMPERMEF AR R (4 - ¥R, 1960) T+ 5 Bowdenatheca k[
CHAHH. M1MLED Limacina sp. (Plate 2, Figs. 1, 12) (28 4: Mo Limacina helicina
(PHIPPS) & {l%2%, FhX o8 v, WPAXGHEE o MEMN D Limacina sp.
Ghfa)ll - 25M - P94, 1974) & FE 2L Sy, S134 @ Euclio cfr. multicostata
(BELLARDI) (Plate 2, Figs. 15, 16) A4 £V, rayanloghfignbmbntnd
(BELLARDI, 1873, AVNIMELECH, 1945, Digci, 1961) Euclio multicostata (BELLARDI) =
BT 54, FREIDSPCHMMAEGCLSTHS. M1MLEED Euclio sp. (Plate 2, Figs.
13, 14) EFREIEL, FLuEENTHS. N TETI 4 oV ThLHIRE
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D1igsoREH (Plate 3, Fig. 18) (& Wil h3tiio 2 A0 §@HIC XL h 8§ S Hh,
Corrins (1934, PL 11, Figs. 1-9) QR 42 ¥+ =4 b h¥ikiED Cavolinia digilata
(Guppy) 2R L 5. TOMOMAHOREHIL, HCHELI BIEEFS X 03K
LG LI DG EhS. ok, ThHhOREFICEOHERNRR, it 3 KEARTLER
MHHEMEETS &, DBATERMAMEE~ LR Ol 1952), ZoM0MATIRERBN~
thBEHTHHS.

. Stratigraphic unit Kurami |Saigo| Sagara | Kakegawa
Species group |group| group group

— =

Atlanta sp. 1 _
A. sp. 2

Carinaria cfr. lamarcki PERON & LESUEUR
Limacing sp. —
Euclio balantium (RANG)
E. cfr. multicostata (BeLLARDI) -
E. pyramidata lanceolata (LESUEUR) -
E. sp.1 —
E. sp. 2

Creseis acicula RaNG

Styliola subulo (Quoy & GAIMARD)
Hyalocylis striata (RANG)
Bowdenatheca sp. —_— —
Cuvierina columnellia (RanG)
Digcrig trispnosa (LESUEUR)
Caovolinia digitata (Guepy)
C. longirostris (LESUEUR)

C. tridentata (ForskAL) var.
C. sp.

W20 WS ONRNE X O REK OB 2
Fig. 2. Stratigraphic distribution of pteropodous and heteropodous species from the
Kakegawa district,
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12 /URES SSIEHCN 150 m, M FIE. P A (45 M), Ancistrolepis sp.,
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Fig.3. Collecting localities for the Yatsuo Formation in and around Yatsuo-cho.

Nipponoscaphander sp.
CARETAR, BUAAYR 300 m O HE VM. MIRBShO s Yo~ (HAFERD.
CARELATEAEY 150 m, EFRUIE . B (MASEM).
4 D ARETDECRY,  EERUIEE UM 100 m o RN, RS GRILRE ). Neilonelia?
sp., Fissidentalium sp.
CIEEE, RN, B GRLFBERD.
-/Ué'I R HHCS00 m, e PRYT RPN . Nucwlana pennula
(Yoxkovama), Yoldia (Megayoldia) cfr. thraciacformis (STORER), Propeamussium
tateiwai KANEHARA, Periploma pulchellum HATAI and Nisivama, Fissidentalium sp.,
Polyschides sp.

7 (JVREr EFHE 1km, i ot RS GRil BERMD. Carinineilo takeharai
(SHIBATA), Propeamussium lateiwai KANEHARA, Fissidentalium sp., Polyschides sp.

8 : J\JBATEFEIFE S 300 m, BUFENIFILL MBS GO 2 Y ~ 0 QLR . Ennucula
osawanoensis Tsupa, Carinineilo takeharai (SHIBATA), Amygdalum sp., Delectopecten
peckhami (GaBB), Thyasira sp., Lucinoma acutilineatum (CONRAD), Tapes (Siratoria)
siratoriensis OTUKA, Periploma pulchellum HATA1 and Nisivama, Cardiomya
mitsuganoensis SHIBATA, Fissidentalium sp., Laevidentalium sp., Tristichotrochus sp.,
Euspira meisensis MAKIYAMA

9 : WiE G 4G 100 my, HER D)WL TR Y CRRIUTEYERY). Bathymalletia chitensis SHIKAMA
and Kasg, Nipponoscaphander sp., Laevidentalium sp.

10 : A\JRAT_EWTH, SEOERGPE 100 m ARBZVIFEE, RiFORKE / ¥ 2 — L IlREM).
Ennucula osawancensis TSUDA, Carinineilo takeharai (SHIBATA), Yoldia (Megayoldia)
cfr. thraciaeformis (STORER), Delectopecten peckhami (Gass), Thyasiva sp., Periploma
pulchellum HATAl and NiSiyaAMa, Lyonsiella mitsuganoensis SHIBATA, Poromya
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osawanoensis TSUDA, Cardiomya mitsuganoensis SHIBATA, Fissidentalium sp., Laeviden-
talium sp., Polyschides sp., Euspira meisensis MAKIYAMA, Galeodea etchuensis (HATAI
and NisiyAMA), Nipponoscaphander sp.

11 ARETHFA S 500 m, M-z JBE (RILFRRLEK). Neilonella sp., Pro-
peamussium tateiwai KANEHARA, Fissidentalium sp.

12 : WFHMHATIY 300 m, UM, MR GRLRRYIM). Saccella cfr. kongiensis
OTUKA, Lucinoma sp., Poromya osawanoensts TSUDA, Periploma pulchellum HATAI and
NISIYAMA, Polyschides sp., Ancistrolepis sp., Nipponoscaphander sp.

RES 4ZEtoREFORIMRRELE 2R LE. ARRMEORESIZLETOHT
H%5. EMRI0TEAEIRN T2, Fofbolao kB Cik Bowdenatheca sp. 1 WD
Zrbled. & 103G EDLIIR, Pa—= bR G EhB{ERIRREN LW,

Mok ARUMEOWES Table 2. List of pteropods from the Yatsuo Formation.
e LAcali thes 1 2 3 4 5 6 7 8 9 10 n 12

Species o AL

Limacina sp. 2 o Ly, )
Euclio sp. 2

Creseis cfr. ecicula Ranc
Vaginella depressa Daupix
Bowdenatheea sp.

Cavolinia raritatis (Nomura)

|
I
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I
|
|
I
|
!
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|
|
|
|
|
|
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Limacina sp. 2 (Plate 2, Figs. 2-11) Rz oBs LTiz kg, 8B, Euclio
sp. 2 (Plate 2, Figs.17, 19, 22) RELFH ST, WHSRBO SEROEEY DS, 4
2 ) ¥ oh i D Euclio bellardi (AUDENINO) 1= %2155, £h X b HfMavhXs,
Creseis cfr. acicula RanG (Plate 3, Fig. 1) @I ceeucfil{icd. KL,
5 S ¥, Vaginella depressa DAUDIN (Plate 3, Figs. 13-17) 37 ch o £
THEHML, T, =—o,ohiHiECl {415 BeLLIN 1905, RUTSCH, 1934, SIRNA,
1968, RoeBA, 1971). Bowdenatheca sp. (Plate 2, Fig. 23, Plate 3, Figs. 6-12) ixit)l|
), —EMho $HEEOLDOL M—TH5. ¥+ A O hFHRED Bowdenatheca
jamaicensis COLLINS i“fi1® 2%, NMSEEXTh X DBMLWHZEND, WHOL L LM
V. BT SEIcEXh 3. Cavolinia raritatis (NoMURA) (Plate 3, Figs. 19-21)
REFNDPFEOABTHRLRTWS, 4 2) YO HiE L T 5 Cavolinia audeninoi
ViNassA de REGNY I8 THS.

WERMOMERRUER, MifET5RERAENHHERTS L, KEgolgTiil (19652) oF
RNV LEREEN & e 5.

4. HPFAEOREMOWESD

P AKX T 1977 EOFEEOWELE, P EZRTEFOBREMED 1564 (84D
TRESIMERZN, XL=MRO—EME (BS5E) 3 XU S N0 ke
(R 6 ) CTHREA RO o7, s, —HMHO 18R (Y 2) © REFULRIGD#K
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R > TREZIRELDOTHS.
BF Lido il o Fir B 8 A
(1955), SHIBATA (1970) # LT SHIBATA
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AL R LOF B RN Ko
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F1: 2RARETaI RS 0. M Zf"‘-i."’
{ /

¥ (UmBE) . Portlandia sp., Saccella

36°N

136°E

miensis ARAK1, Macoma izurensis
(YOKOYAMA), Periploma sp.

Furuichi
.
Cr
X

e Fujiwara

34N
0 1km
_—

Y 1: tiliAfR#YE 100 m, {BIRE5HG
WORG N, PHRBPES (REFE
Bihif). Neilonella isensis SHIBATA,
Propeamussium lateiwai

W4E TANWTORENGIE
Fig. 4. Index map showing locality F1.

KANEHARA, Thyasira sp.,
Periploma mitsuganoense
ARAKI, Laevidentalium
Sp.

Y 2 il Frmdess 250

m, SHEeVo . R
(EEFERPHED.

C1 : BiutiimsRre:
¥, PP FEIE)7 200 m
REY9. Y (IR,

jﬁy
A B o 20m Fhl). 1368°E

Acilana tokunagai (Yo- WS SRRSO RE MR

KoYyama), Cyclocardia

Fig. 5. Index map showing localities Y1 and Y2,

sp., Lucinoma acutilinea-
tum (CONRAD)

RRE #ERcCETL 138°E

BUR MO B ARRN 3 &
Rl F1X0'Y 1
g Euclio cfr. bel-
lardii (AUDENINO) & L

f-f4 (Plate 2, Figs. 18,
20, 21) 12,4 2V %0 H | nagoya
o

L/

Okkata
.

ISE BAY

# Xy e 5 Euclio ’
bellardii (AUDENINO) i=
fTws., AKifizch¥c

WIF P T i S h MG BRSO RN
TWhvWHEiths. Y2k Fig. 6. Index map showing locality CL
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Table 3. List of pteropods from localities F1, Y1, Y2 and
Cl in the Setouchi region.

\
i, Localities
] Species e F1 Y1 Y2 Ci1
Euclio cfr. dellardii (Aupexino) 1 5 —io —
E. sp 3 - — 1 2
‘ Vaginella depressa Daupin - - - 18

Y C1gigem Euclio sp. 31 Euclio balantium cH 500, EAORERROLDIFL
WRIBIRT &L,

e "
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Plate 2

Fig. 1. Limacina sp 1. X5. a, apertural; b, upper; c, lower view. Loc. M 1.

Figs. 2-11. Limacina sp. 2. Loc. 10. 2a, side; 2b, upper view. X6. 3, upper view,
X6. d4a, side; 4b, upper; dc, lower view X59. 5, side view. X54. 6, side
view. X35.3. 7, upper view. xX6.3. 8, side view. x6. 9, side view. X6. 10, side
view. X4.9. 11, lower view. X35.8.

Fig. 12. Limacina sp. 1. X6.4. Lower view. Loc. M 1.

Figs. 13, 14. Euclio sp. 1. Loc. M1. 13, X6. 14, X5.1.

Figs. 15, 16. Euclio cfr. multicostata (BELLARDI). X1.9. Loc. S1.

Fig. 17. Euclio sp. 2. X10. a. ventral; b, dorsal view. Loc. 10,

Fig. 18. Euclio cfr. bellardii (AUDENINO). X24. a, ventral; b, dorsal; ¢, lateral
view. Loc. F1.

Fig. 19. Euclio sp. 2. X6. a, ventral; b, dorsal; c, lateral view. Loc. 10.

Figs. 20, 21. Euclio cfr. bellardii (AUDENINO). X3.3. Loc. Y 1.

Fig. 22. Euclio sp. 2. X4. ventral view. Loc. 10.

Fig. 23. Bowdenatheca sp. X2.3. a, ventral; b, dorsal; c, lateral view., Loc. 10.
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Plate 3

Fig. 1. Creseis cfr. acicula RANG. x5.9. Loc. 10,

Figs. 2-5. Bowdenatheca sp. Loc. M1, 2a, ventral; 2b, dorsal; 2¢, lateral view. x2.5.
3. dorsal view. x25. 4, x28. 5, x3.

Figs. 6, 7. Bowdenatheca sp. Loc. 8. 6a, ventral, 6b, dorsal; 6¢, lateral view. x3. 7a, ventral;
7b, dorsal view. x8,

Figs. 8, 9. Bowdenatheca sp. Loc. 10, 8, ventral view, x5. 9, lateral view. x54.

Fig. 10. Bowdenatheca sp. x2.3. a, ventral; b, dorsal view. Loc. 8.

Figs. 11, 12, Bowdenatheca sp. Loc. 10. 11, dorsal view. x2.3. 12a, ventral; 12b, dorsal; 12c,
lateral view. x3.

Figs. 13-16. Vaginella depressa DAUDIN, x3, Loc. 1.

Fig. 17. Vaginella depressa DAUDIN, x28. Loc. 10.

Fig. 18. Cavolinia digitata (Guepy). x54. a, dorsal; b, ventral; ¢, lateral view. Loc. DL

Figs. 19-21. Cavolinia ranitatis (Nomura). Loc. 10. 19a, ventral; 19b, dorsal view. x5.
20a, ventral; 20b, dorsal; 20c, apical view. x3. 21, ventral view, x3.



A 14 Plate 3

. 102

£ 13b 14 15

192




