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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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— v (EWRESERE). Neilonella sp.,? Bathymalletia chitensis SHIKAMA and KASE,
Thyasira sp., Laevidentalium? sp.

S 1 :#Jm EFR, PEMders 300 m oERIN DAL, Tests O RS (a5
). Bathymalletia chitensis SHIKAMA and KASE, Propeamussium tateiwai KANEHARA,
Lucinoma sp.

G1 : BEIERRITKROME 500 m, IEDEHRYIE. s (HRAMLEH). Carinineilo sp.,
Crenulilimopsis oblonga (A. ADAMS)

D1 : 8JIMAM, ZREFEFAREEK 750 m OERIE. My KB BE). Amus-
siopecten praesignis (YOKOYAMA), Antalis weinkauffi (DUNKER), Suchium mysticum
(YOKOYAMA), Turritella perterebra YOKOYAMA, Polinices sagamiensis PILSBRY, Bary-
spira rubiginosa albocallosa (LISCHKE), Noditerebra (Pristiterebra) bifrons ugariensis
(MAKIYAMA)

T1 : 8IHEERS, A%, My CREWE). Limopsis tajimae SOWERBY

N1 : #JIMAL, BJIEREPER 800 m, i, M GEZWNE ). Limopsis
tajimae SOWERBY

N2 :N1 o 100 m, sHiEteE. M GEzWE L) . Lamellinucula cfr. tokyo-
ensis (YOKOYAMA), Neilonella coix HABE, Yoldia similis KURODA and HABE, Thyasira
sp., Laevidentalium sp.

#1FE MM EEORESE Table 1. List of pteropods from the Kakegawa district.
Tl Localities

Species = N

M1 S1 G1 D1 T1 N1 N2

—

Limacina sp. 1 17 — — — — — —
Euclio cfr. multicostata (BELLARDL) — 8 — - — — —
E. pyramidata lanceolata (LESUEUR) — — 2 — — —_ —
E. sp. 1 2 — — — — — —
Bowdenatheca sp. 24 7 — — — — —
Diacria trispinosa (LESUEUR) e — — = — — 1
Cavolinia digitata (Guppy) — — — 1 — — —
C. cfr. longirostris longirostris (LESUEUR) = — 1 — — — 1

C. tridentata (ForskAL) var. — — — — 1 1 1

ERE KEMCHREINCEREEThOOMEFRLYSE 1 RCRLe. EREM1, S1
F IO G 1 OERIRFERENR L I, M1 & Sl o & TR R I hic Bowdenatheca sp.
(Plate 3, Figs. 2-5) (X }fF 4 X rh it 0 —& JEREEE © Bowdenatheca sp. (SHIBATA, 1977a)
K IONARBIMHEOIEBREARRE G4 - BiR, 1960) TZ%EET 3% Bowdenatheca L [7)fé
THAH5. M1HEED Limacina sp. (Plate 2, Figs. 1, 12) (334D Limacina helicina
(PuIPPS) EflB72Y, Th & »iIREX m. EFAXE T © ERERED Limacina sp.
Gl » 26m - FaA, 1974) & FfE 2D ik 7o\, S13E © Euclio cfr. multicostata
(BELLARDI) (Plate 2, Figs. 15, 16) (XA 2V, btrafxlodhimnrbambhTtnd
(BELLARDI, 1873, AVNIMELECH, 1945, Diec1, 1961) Euclio multicostata (BELLARDI) T
BT 52, TR DR @EN HCX 5 THS. M1HEED Euclio sp. (Plate 2, Figs.
13, 14) FEERENEL, FLUVAZRRETHS. MBS TETS 4BoWThifRE
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D1shgnREEH (Plate 3, Fig. 18) X i shRED 2 K0 BT X b ke S bh,
CoLLINS (1934, PL 11, Figs. 1-9) ORR 35 ¥+ ~A 7 th¥fiihEED Cavolinia digitata
(GupPy) CHiEE R L 5. ToMoMSEOREIL, BCEENEHIIBHR XOMHAKED:
bHELI-LDEEENA. ik, ThooRBEILEOHRESL, M 3EERBIILA
mb#ET 5 &, D1 MG TIREIRG~ EREE (KIU, 1952), oo & CiimEmkips~
PRI TTh A S .

; Stratigraphic unit Kurami |Saigo| Sagara | Kakegawa
Species group |group| group group
Atlanta sp. 1 —_—

A. sp. 2

Carinaria cfr. lamarcki PERON & LESUEUR
Limacina sp. o
Euclio balantium (RANG)
E. cfr. multicostata (BELLARDI) —
E. pyramidata lanceolata (LESUEUR) —
E. sp.1 —_—
E. sp. 2

Creseis acicula RANG

Styliola subula (QuoYy & GAIMARD)
Hyalocylis striata (RANG)
Bowdenatheca sp. —_ —
Cuvierina columnella (RANG) —
Diacria trispnosa (LESUEUR) —
Cavolinia digitata (GUPPY)
C. longirostris (LESUEUR) —
C. tridentata (FORSKAL) var. —
C. sp.

B2 WIS OISR X OB OREF 21

Fig. 2. Stratigraphic distribution of pteropodous and heteropodous species from the
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Kakegawa district.
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Fig. 3. Collecting localities for the Yatsuo Formation in and around Yatsuo-cho.

Nipponoscaphander sp.
2 \BHT\R, B4 300 m oEikyEl. Mkiibo /s V= —v (HAFER).
3 AR /\-FEIEY) 150 m, BFEG)IIME. fBs (BMAFERB).
4 ARBFUNRE, R/ JEH 100 m 0B ETE. Vs (GRILTESTE). Neilonella?
sp., Fissidentalium sp.
5 1 IUHEFEX, @E®RE. Ba GULTRER.
6 : JURHT HZEA B 500 m, =ibiipcihiEs. VRS (Ul RS TE).
(Yokovyama), Yoldia (Megayoldia) cfr. thraciaeformis (STORER), Propeamussium
tateiwai KANEHARA, Periploma pulchellum HATAI and NISIYAMA, Fissidentalium sp.,

Nuculana pennula

Polyschides sp.
7 \BRAT BRI 1km, i Epih. JBiE Gsul BERD.

(SHIBATA), Propeamussium tateiwai KANEHARA, Fissidentalium sp., Polyschides sp.

8 : J\RHTEFHEPES 300 m, BIFEJIFER. MR ETh D /7 ¥ 2 — v GULTRAERE). Ennucula
osawanoensis TSUDA, Carinineilo takeharai (SHIBATA), Amygdalum sp., Delectopecten

Carinineilo takeharai

peckhami (GABB), Thyasira sp., Lucinoma acutilineatum (CONRAD), Tapes (Siratoria)

siratoriensis and NisiyaMa, Cardiomya

mitsuganoensis SHIBATA, Fissidentalium sp., Laevidentalium sp., Tristichotrochus sp.,

OTUKA, Periploma pulchellum HATAI

Euspira meisensis MAKIYAMA

9 : FEFETHHE L 100 m, M UIE. B GRILTBEE). Bathymalletia chitensis SHIKAMA
and Kasg, Nipponoscaphander sp., Laevidentalium sp.

0 : J\RHET_E5AY, BBE/FPE 100 m A ZUIRR. BEFoRIKE /¥ = — v ILTRER).
Ennucula osawanoensis TSUDA, Carinineilo takeharai (SHIBATA), Yoldia (Megayoldia)
cfr. thraciaeformis (STORER), Delectopecten peckhami (GaBB), Thyasira sp., Periploma
pulchellum HATAI and NISIYAMA, 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 : AREHEASES 500m, NMICB-E. S (LB EE). Neilonella sp., Pro-
peamussium tateiwai KANEHARA, Fissidentalium sp.

12 : WEIETHE JIRTRE 300 m, EEEYIE]. MkibE GRILTEETE). Saccella cfr. kongiensis
OTUKA, Lucinoma sp., Poromya osawanoensis TSUDA, Periploma pulchellum HATAI and
Ni1s1YAMA, Polyschides sp., Ancistrolepis sp., Nipponoscaphander sp.

HERE #AEmoRBHOEHRIZE 2FRCRLE. NRBRBEOREHILMTOMET
H5. EHEI0TELEENER T 52, FoMoEokES Tk Bowdenatheca sp. 1 FED
Zrhied. 8 I0MEREDL IR/ ¥~ vhCEHE TN BILAXRER L.

ok NBBEEEOREE  Table 2. List of pteropods from the Yatsuo Formation.

i el 1 2 3 4 5 6 7 8 9 10 1 12

Limacina sp. 2 SN SRR N E R ST RS -

Euclio sp. 2 ey ISR BLEE IS 0 f 0 L0ANAR T Ml

Creseis cfr. acicula Ranc — 1? = = = = = = =

Vaginella depressa DAuDIN A, == o= ommm e e e e e
1

Bowdenatheca sp.

P I
[
|

Cavolinia varitatis (Nomura) - = = = = = = =

A 258K LL B

Limacina sp. 2 (Plate 2, Figs. 2-11) 11 Dj/gs LCE AT, BENEW.  Euclio
sp. 2 (Plate 2, Figs. 17, 19, 22) (3@ < EFHCER Y, FICIETH VS ROMER DS, [
2 ) Y OhFisiED Euclio bellardi (AUDENINO) w445 7%, ThX b EMAINVNIL,
Creseis cfr. acicula RaNG (Plate 3, Fig. 1) 13RIEHTeLaucili< s, BzMEL,
L5 bEM\w. Vaginella depressa DAUDIN (Plate 3, Figs. 13-17) (X5 PN HikE D &
TEHL, ¥k, =2—ny soffikc]h 573 % (BELLINI, 1905, RUTSCH, 1934, SIRNA,
1968, RoBBA, 1971). Bowdenatheca sp. (Plate 2, Fig. 23, Plate 3, Figs. 6-12) 3#})I]
5, —ERHO FPHEDOLDE R—FEThD. ¥+ <A 2D hEikEED Bowdenatheca
jamaicensis COLLINS L% 2%, HIEHALTH X DM FEHCEND, D5 BERIMR
W, BOIe e McEE RS . Cavolinia raritatis (Nomura) (Plate 3, Figs. 19-21)
TIEE AR HROZTH LR TS, 4 XY YOf#ift L b EH 5 Cavolinia audeninoi
ViNAssA de REGNY T TH 5.

REFEOHERERL, Mtk aEARE, e T L, KoL TRIl (1952) OF
W I\ LR & e B

4. BFARORZHEOFEH
W NXTIX 1977 SEFOEZE DFRE DR, Wi mBHE A OBRER D 1A (68 4 X)

THREFSER SR, SOR=HRO—EEE (F5K) kIOEMRMSEED MkETT
B 6D THEMSEZOM T, fols, —EBHO 1A (Y 2) o REFLA DR
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LBOTHS.

F1: ERAERAT NG, MR
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(YorkovyAMA), Periploma sp.
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KOYAMA), Cyclocardia
sp., Lucinoma acutilinea-
tum (CONRAD)
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Table 3. List of pteropods from localities F1, Y1, Y2 and
Cl in the Setouchi region.

T ] Localities

Ssecion e L) F1 Y1 ¥2/'7'Ci
Euclio cfr. bellardii (AupENINO) 1 5 — 5
E. sp. 3 = e 1 2
Vaginella depressa Daupin = . o 18

IO C1HEEED Euclio sp. 31 Euclio balantiumFCH 50, EADEERBDICHFEL
WAL T 7\,

b2 R
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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. 4a, side; 4b, upper; 4c, lower view Xx5.9. b5, side view. X54. 6, side
view. X5.3. 7, upper view. X6.3. 8, side view. X6. 9, side view. X6. 10, side
view. X4.9. 11, lower view. X5.8.

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

Figs. 13, 14. Euclio sp. 1. Loc. M 1. 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). X2.4. a, ventral; b, dorsal; c, lateral
view. Loc. F 1.

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;, 2c, lateral view. Xx2.5.
3, dorsal view. x25. 4, x2.8. 5, x3.

Figs. 6,7. Bowdenatheca sp. Loc.8. 6a, ventral; 6b, dorsal; 6¢, lateral view. X 3. 7a, ventral;
7b, dorsal view. X 8.

Figs. 8, 9. Bowdenatheca sp. Loc. 10. 8, ventral view. x5. 9, lateral view. x5.4.

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, x2.8. Loc. 10.

Fig. 18. Cavolinia digitata (Guppy). x5.4. a, dorsal; b, ventral; c, lateral view. Loc. DI.

Figs. 19-21. Cavolinia raritatis (NoMURA). Loc. 10. 19a, ventral; 19b, dorsal view. x5.

20a, ventral; 20b, dorsal; 20c, apical view. x3. 21, ventral view. X3.
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