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Class BIVALVIA

Yoldia (Cnesterium) sp.

Anadara amicula (Yokoyama)

A. sp.

Glycymeris yessoensis (Sowerby)

Mytilus sp.

Crassostrea gigas (Thunberg)

C. sp.

Lucinoma acutilineata (Conrad)

L. cf. columbiana (Clark et Arnold)
Felaniella usta (Gould)

“Dinocardium” angustum (Yokoyama)
Clinocardium (Clinocardium) cf. decoratum (Grewingk)
C. (C.)cf. nuttallii (Conrad)

C. (Keenocardium) cf. californiense (Deshayes)
C. (Ciliatocardium) ciliatum (Fabricius)
C. (Fuscocardium) nomurai Hayasaka

C. sp.

Serripes groenlandicus (Bruguiére)

Spisula (Pseudocardium) sachalinensis (Schrenck)
S.  (Mactromeris) voyi (Gabb)

Peronidia protovenulosa (Nomura)

Macoma (Macoma) calcarea (Gmelin)

M. (M) cf. calcarea (Gmelin)

Nuttallia olivacea (Jay)

Solen krusensterni Schrenck

Siliqua alta (Broderip et Sowerby)
Cultellus sp.

Mercenaria chitaniana (Yokoyama)
Neogenella hokkaidoensis (Nomura)

Mya (Mya) cuneiformis (Bohm)

M. sp.

Cryptomya busoensis Yokoyama

Pandova (Pandorella) wardiana (A. Adams)
Thracia kakumana Yokoyama

Class GASTROPODA

Turritella (Neohaustator) cf. saishuensis Yokoyama
Cryptonatica janthostoma (Deshayes)

C. sp.

Glossaulax didyma (Roding)

Glossaulax sp.

Trophonopsis sp.

Nucella sp.

Neptunea sp.

Buccinum ?  sp.

Phos 1wakianus (Yokoyama)

Merica sp.
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Anadara (Anadara) amicula (Yokoyama), Pl. 1, fig. 4.

LEEDAERL 72, BRICIIIVERDOBHAMIEH LN, SLIIHENBEicIIMEI—H3Nn

5, BHHPRIBAOFFMAETIIZ NS DM B SICH ZHEINTwS, AN F bl
AOEEHH~THMEFHRL VRESINTER, T4bb, EREOHME, ANBOARE, &
BRONGEE, B8, ®NE, wELE JKVE, REENERE, BAE, m&Rohig
BB, RBROAKNE, BERONEFEMYE, EMROKEFE, #BEMLE HFHREOEH
BiE, oy SERPMLNn T2 (Noda, 1966 ; Amano et al., 1985; K%
134H°, 1988, 1990), %72, Zhidkova et al.(1968) iz L N+~ Y > o fEiEi <L <&, Sinelni-
kova et al. (1979) 2L D AL F v v A DBFH T R L F x> B 5 Anadara trilineata
(Conrad) & L THMESN TV 2RI ERICEARALZRITLER, AEICRETE5Z L
Ho 7z,

FHENEATH 8% BUENRTR AN ER) (hEic izt ofE s nm < o946 L
T (b - #RF, 1986). %7z, Noda (1966) L ARDEAMOMEZME L LT3
L7 T, GRDEREIABORL HVLATEHETH L LS 2 5,

Clinocardium (Fuscocardium) nomurai Hayasaka, Pl. 1, fig. 1.

AHE VEERDAEL L 72, BIIAREIC L TI/DE v (3&26.8mm), $BEICIZ19ARDKV I
SR B LN 5, B EIETFET, BWmZNAR TH 5, BEIZ N TR O KFEREM
DEFHE» ERVHMLNTND, Thbb, HERAHTHIBERORERK OLIEE, Hik
BN OEH & Hayasaka (1956) iIc L D#&ESI N T3, 7=, Kafanov (1980) 353
I B RIRE % Julsic sk 2 72 Clinocardium (Fuscocardium) braunsi (Tokunaga) & I
HEmFAL T3

Neogenella hokkaidoensis (Nomura), PI. 1. figs. 8, 9

EZ 1R E A% LEERI R LN, R =7 )BT, GRNEREIF6.5mm THD, /)
HHE, #lEr K<, BRICIEEW»ZD LN D, BEHKRERLA LV, A0 MHEIL 3 &
DEW & MR ORMELIZED 51, BEEIIFH ZH LT3, AfEron ¢, tEED
hHHETE, REE, TRV FAE, 2aF ey AOFEHRI v Y B LBEINTWY
% (Amano, 1983 ; Noda, 1992), BRE DR EN OGN 4D L HE I T\ 3 Neogenella
sendaica (Nomura) 2B\, 4 #SHFNICER T L4E G H2 L BbiLb,

Phos iwakianus (Yokoyama), Pl 2, figs. 1, 3.

TIEERDIRE S iz, RIS, FEIIHA22.4mm TH 5, BEIZ 5L LT, @i s

Vi, BERICIIEI MR EL, Kb TEARE L2, W RBT3I~4A&, KETS
~9KBDHLNG, i, HMIIKF TSR, KRG TBAKZ 5N b, AHIREH O RKEER
75 2H (1931) i & Y #E I LT 5 “Nassarius” nakamurai Kuroda |3 Iwasaki (1970)
HREL TV B L) ICHRDBEE, MBLELOAENY /=nt#2 b5, AREIZRIEA
DEFFICIL C RN, EIR (B) B)¥EEo Anadara-Dosinia FEDREMEN 1 D& N T
% (Iwasaki, 1970),

A ER B R BRI 3 bR L 22t~ RE () SR OBEETH 5
Phos  iwakianus, FHMPIHOTEHET IR (Amano, 1983) 7 i§#EFE Neogenella  hok-
kaidoensis O & 5 e hFHBEOEIE T NS, 72, BIF(1958) »¥5HE L 72 & 5 oA 1o
R~ %oy “ERRRALA SR 1By e Serrives, Clinocardium, Mya, Thracia 7¢ ¥ o
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“HMBEBRBLEATYS, LL, Z0EI3BERED,, 32 NICHEEINIETH S, —
X, g e BAba B Izi3 Anadara amicula R0 Clinocardium nomurai D k)22 F T
BT~ EEHHEAI F oA LhRL N Ty s @ gI N5 Z 2 WL &
-7z, $lc, Anadara amicula R Turritella cf. saishuensis (Pl. 2, fig. 2) 7c ¥ k% - HHEEF
RO RFEE, UM EFR T A2 R I 0EMHORIELFZ 5 L TEETHAH, KR
B 24, AR EBALARE D Ao Mg E B LA EIC DWW TEIR(1958), HW (1973, 1981)
LD T TIEHEIN T 2o L FfkC, $EiE oM & RO RS L 2B TH
5wz 5,

I EE R bAEE OB ABOBELRSAFIC DWW TR (1977), B%-158 (1993) %
TWTRET 2 &, 2 ODEFEREHIBAD LS, Glcymeris  yessoensis, Clinocardium
ciliatum, Serrvipes groenlandicus, Spisula sachalinensis, S. voyi, Solen krusensterni, Siliqua
alta, Cryptonatica janthostoma % & ThH 5, —F, KNP TShFLIE O LI R ESL
TWIBHRREEIZS LN T v, M EIICHST 2 kARE» HidEBOBRRRELEHNL
ThEYN (REF-FIR, 1993), SEHEETHIC 2 » TR T, 67 1 v =/ udiciBiRog
BhrBHoLNbE)IICh-2FEZ 65,

5. BMErtoEE

HBICEBDERIGBEHENTH S &2 5HF 2T, BERICOWTHRETL-EE, Swites
ER0E 6 Moy BAL AR Lucinoma-Mercenaria F#E & | TRETE b, AHHEIL Lucinoma
acutilineata, Mercenaria chitaniana, Phos twakianus % 5885 & L, Glycymeris yessoensis,
Clinocardium spp., Spisula sachalinensis, Mya cuneiformis 7x ¥ %#4£9 ,

AEENEBRELZHET 220, BEYOBARBOLBRE® K (1977), B# - 45

(1993) iz FED TS L 72, Nuttallia olivacea, Siliqua alta, Cryptomya busoensis, Spisula
sachalinensis, Glycymeris yessoensis 2 Solen krusensterni |3 7o v> L /KEESM A & KB
10~30m ffkic 2 THEB L T b, 72, B OMFITKERIOM fHh & T ER &k HEs ~ _E3E
EEBICERT 5, LT, INLOEHTNTELTE SREIZAEL~30m 5 TH
5, AFHE Chinzei (1961) »"HEF#=F #2888 72 Mercenaria-Peronidia, Spisula
~Clinocardium #E, /INEIR (1983) A HFLESEE 7 Loc. 82105, 82106 &5 L 72 BLa#E,
Amano (1983) o it TSR T BEE b o Mercenaria-Clinocardium 1ta E M2 B S HH
LTLLTv b, 26D b, Mercenaria-Clinocardium {b/R £ F i3 Amano (1983) iz & 1) KE
20~30mAHEICERB L Tz tHEZIN T2, BIEEOLBRE, B -BENHEER
WEZL EH 6, ABEIKRIO~3I0mM fHICERL TwWiz b HETE S,

Ric, ABEORE, o, EERBICOWTHREL 72, EEREEREIIRE (1986) L[
#%ic Shannon-Weaver Bi# H’ (H’:—_Ej‘.1 Pilog.P, ; Pi ik i & H ofE MRS AR &
$HLEE) & Pielou )RR T (jT:H’/long ;S ITRER) FHWCHHEL, 208
R, FEEISESRE, WEELLICEHN (H'=247~332;7=071~090) Z &2l -7z, =
DFER % KEF (1986) »-hFrit T FTEMREIc DWWl H-TRic 7o » b9 5 &, &
AL L T 3 & L 72 Mercenaria-Clinocardium BEE DA FEISI D L, Ha&mgic L 8
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Molluscan fauna from the Miocene Ogawa Formation in the
western part of Nagano City, Nagano Prefecture

Kazutaka AMANO* and Kaori KOIKE**

ABSTRACT

The Ogawa Formation in the western part of Nagano City, Nagano Prefecture, is
subdivided into the Susobana Tuff and the Ronji Mudstone Members in ascending order.
The Ronji Member consists of mudstone, alternation of sandstone and mudstone, and fine
-grained sandstone. It rests conformably on the Susobana Member and is conformably
overlain by the Pliocene Shigarami Formation. The age of the Ronji Member can be
assigned to Late Miocene by K-Ar and F. T. dating methods.

Forty-eight species of molluscan fossils were obtained from fine- to medium-grained
sandstone of the lower part of the Ronji Member. Among these species, some characteristic
Miocene species such as Phos iwakianus and Neogenella hokkaidoensis are included. It is
noteworthy that this fauna also contains a few characteristic species of Plio-Pleistocene
Omma-Manganji fauna which is distributed in the Japan Sea borderland.

In this fauna, Lucinoma-Mercenaria Association can be recognized. From the distribu-
tion of moderen species, the Lucinoma-Mercenaria is considered as an association which
mostly consists of cold-water species and lived in about 10 to 30m of depth. It is interesting
to note that this association also shows a high species diversity like as that of the
Mercenaria-Clinocardium Association of the Middle Miocene Togeshita fauna in Hok-
kaido whose generic composition is similar to this association.

* Department of Geoscience, Joetsu University of Education
** Miyada Elementary School, Nagano Prefecture
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Explanation of Plate 1
(All figures in natural size, unless otherwise stated)

Fig. 1. Clinocardium (Fuscocardium) nomurai Hayasaka, JUE no. 15407, Loc. 5.

Fig. 2. Clinocardium (Clinocardium) cf. decoratum (Grewingk), JUE no. 15408, Loc. 6.
Fig. 3. Siliqua alta (Broderip et Sowerby), JUE no. 15409, Loc. 6.

Fig. 4. Anadara (Anadara) amicula (Yokoyama), JUE no. 15410, Loc. 6.

Fig. 5. Lucinoma acutilineata (Conrad), x0.7, JUE no. 15411, Loc. 1.

Fig. 6. Glycymeris yessoensis (Sowerby), JUE no. 15412, Loc. 4.

Fig. 7. Mercenaria chitaniana (Yokoyama), JUE no. 15413, Loc. L.

Figs. 8, 9. Neogenella hokkaidoensis (Nomura), JUE no. 15414, Loc. 6.

Figs. 10a-b. Clinocardium (Keenocardium) cf. californiense (Deshayes), JUE no. 15416, Loc. 3.
Fig. 11. Clinocardium (Ciliatocardium) ciliatum (Fabricius), JUE no. 15415, Loc. 3.

Fig. 12. Serripes groenlandicus (Bruguiére), JUE no. 15417, Loc. 3.

Explanation of Plate 2
(All figures in natural size, unless otherwise stated)

Figs. 1, 3. Phos itwakianus (Yokoyama), x1.5, JUE no. 15418, Loc. 4.

Fig. 2. Turritella (Neohaustator) cf. saishuensis (Yokoyama), x1.5, JUE no. 15419, Loc. 6.
Fig. 4. Cryptonatica janthostoma (Deshayes), JUE no. 15420, Loc. 1.

Fig. 5, 10a-b. Spisula (Pseudocardium) sachalinensis (Schrenck), JUE no. 15421, Loc. 1.

Fig. 6. Clinocardium (Ciliatocardium) ciliatum (Fabricius), JUE no. 15422, Loc. 3.

Fig. 7. “Dinocardium” angustum (Yokoyama), JUE no. 15423, Loc. 2.

Fig. 8. Mya (Mya) cuneiformis (Bshm), JUE no. 15424, Loc. 1.

Fig. 9. Cryptomya busoensis Yokoyama, x2, JUE no. 15425, Loc. 4.

Fig. 11. Macoma (Macoma) calcarea (Gmelin), JUE no. 15426, Loc. 2.

Fig. 12. Clinocardium (Clinocardium) cf. nuttallii (Conrad), x0.8, JUE no. 15427, Loc. 6.
Fig. 13. Spisula (Mactromeris) voyi (Gabb), x0.8, JUE no. 15428, Loc. 6.
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Plate 1
KEF - it NN EE BALA B ate
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KEF - it NN JERE B LA B Plate 2
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