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Molluscan Fossils of the Uppermost Miocene Osozawa Sandstone Member of
the Iitomi Formation in Minobu-cho, Minamikoma-gun, Yamanashi Prefecture
—Reexamination of the Zushi Fauna—"
Masahiro Sua?’ | Takami Nosumara®’ |, Tsuyoshi Kawara®’
and Ichiro Mivazawa®’

Abstract

Eighty-five species of molluscan fossils are reported from the latest Late Miocene Osozawa sandstone
Member of the Iitomi Formation, the Fujikawa Group in the northern part of Fujikawa valley. The fossil
molluscan fauna is characterized by Amussiopecten iitomiensis, Glycymeris osozawaensis, Glycymeris
cisshuensis, Megacardita panda, Keenaea samarangae and Callista chinensis. This fauna contains mixed
assemblages composed of both shallow-water and deep-water inhabitants. From the composition of this
fauna and rock facies, the Osozawa sandstone Member is considered to have been deposited at the main
channel in the submarine valley to the upper fan of the steep slope which adjoined the narrow continental
shelf.

This fossil fauna corresponds to the upper unit of the Zushi fauna, and can be clearly distinguished from
the late Miocene molluscan fauna from the Fujikawa Group, which corresponds to the lower unit of the
Zushi fauna. This faunal distinction confirms the separation of the Zushi fauna into two stages, and can lead
to newly proposal of the Osozawa fauna for this latest Miocene molluscan fossils, and the Minobu fauna for

its preceding late Miocene fossils.
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Fig. 1 Location map (A) showing our study area. Topographic map (B) showing the sampling points with thick
line circles. R.: River. The base map is used 1/50,000 geographical map of Minobu published by Geographical

Survey Institute of Japan.
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Fig. 2 Geological map of the study area and showing sampling points. 1-2: the Akebono Group (1: the Nakayama
Formation, 2: the Kawadaira Formation), 3-7: the Fujikawa Group (3-5: the litomi Formation, 3: the Osozawa
sandstone Member, 4: the Karasumoriyama tuff-breccia Member, 5: the Hayakawabashi interbeds of sandstone
and mudstone Member), 6: the Minobu Formation (the Mitsuishi tuff-breccia Member), 7: the Shimobe
Formation (the Hara mudstone Member), 8: the Nishiyatsushiro Group, 9: Fault, 10: Axis of Akebono syncline.
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Fig. 3 Stratigraphic succession of the Fujikawa Group
and the Akebono Group (after Shiba et al., 2013). F.:
Formation, M.: Member, Ss.: Sandstone, Ms.: Mudstone.

D& LIZITFAKOBEEZHRE L. T42bDB,

Amussiopecten iitomiensis, Glycymeris
osozawaensis, Megacardita panda, “Periglypta’
sp. WL FEL, M “Gari” sp.,

cisshuensis, Chlamys miurensis, Acesta goliath,

Glycymeris cf.

Anadara sp., Lima sp., Protothaca sp. 7z £ D
HH & Thatcheria mirabilis7s & O JEFDE L 72,
Tomida (1996) <TiX, /MRS & EIRD 2 H#irih
L3O RAKREN WAL A A S, LERE LT
IR LS Tl Ginebis argenteonitens, Turbo cf.
marmoratus, Hartungia typica, — FH ¥ Tl
Glycymeris rotunda, Glycymeris osozawaensis,
Glycymeris albolineata, Amussiopecten iitomiensis,
Megacardita panda, Keenaea samarangae’s & 0%
%. ZLC, Tomida (1996) TixZ N 52 Turbo cf.

Table 1 List of the fossils from the Osozawa sandstone
Member of litomi Formation in the Fujikawa Group.
Number is number of specimens.

Species name Osozawa
Locality No. a

|Perotrochus aosimai Ozaki 3

Perotrochus sp.

Hariotis sp.

Cellana_sp.

Ginebis crumpii (Pilsbry)

"Solariella” sp.

[ Astraea omorii_Shibata

Astaea sp.
Turbo (Lunatica) robustus Ozawa & Tomida

alalaln| |wla|o]—
w

Turbo (Lunatica) aff. robustus Ozawa & Tomida

Turbo sp. 1

Astralium_sp. 1

|Hipponix sp. 1

Cheilea sp. 1

Cypraea sp.

Cypraeidae gen. et sp. indet. 1

Glossaulax sp. 2

Sinum javanicum (Griffith & Pidgeon)

Naticidae gen. et sp. indet.

Galeoconys sp.

Tonna sp.

[Morula sp.

Siphonalia sp.

Hindsia sp.

JENENTT 1 N N N 13| BN

Hemifusus sp.

Granulifusu's sp.
|Fusinus _sp.

Fulgor aria sp.

Olivella sp.

Olividae gen. et sp. indet.

Mitridae gen. et sp. indet.

Conidas gen. et sp. indet. 1

[ENEENENENENEN N [T N

Turridae gen. et sp. indet.

| Purpura_sp. 1

-

Thatcheria mirabilis (Angas)
Comitas sp. 1
|Parabathyvtoma cf. luhdorfi (Lischke)

N

N

Terebra_spp. 2

Terebridae gen. et sp. Indet. 2

| Architectonica sp. 1

[Arca_cf. ventricosa Lamarck 5

Arca_sp. 1

[Arca spp. 1

N

|Barbatia_sp.
Crenulilimopsis oblonga (A. Adams) 1

Glycymeris cisshuensis Makiyvama

Glycymeris cf. cisshuensis Makiyama

Glycymeris osozawaensis Kanno

Glycymeris sp.

Atrina sp.

\Mytilus sp.

| Amussiopecten iitomiensis (Otuka)
Chlamys sp.
Cryptopecten vesiculosus (Dunker)

Lima_sp.

Acesta goliath (Sowerby)

"Ostrea” sp.

N | 0[N
NI ENENTS NI SIOIENTIR N

"Crassatellites"” sp.

Indocrassatella sp.

Glans sp.

-
[e¢]

Megacardita panda (Y okoyama)

-

Meiocardia tetragona (Adams & Reeve)

Keenaea samarangae (Makiyvama)

[ Keenaea sp.

-
N
wl=

NI [e=(N

Cardiidae gen. et sp. indet.

Coelomactra cf. antiquata (Spengler)

N

Oxyperas bernardi (Pilsbry)

Oxyperas sp.

Lutraria maxima Jonas
Macoma sp.

Solen krusensternii_Schrenck

Solecurtus sp.
Solidicorbula sp.

Circe sp.

N |afa]alalaln=lain

N

Callista chinensis (Holten)

Callista sp.

[ Anomalocardita sp.

|Dosiniella_aff. sabulata (Smith)

o= |=|w(n

|Dosiniella sp.

|Paphia exilis takaokaensisi Shuto 1
Clementia papyracea (Gray)

N

N

\Mvadora fluctuosa Gould 2
Pictodentalium vernerdi (Sowerby) 14

Fissidentalium yokoyamai (Makiyama). 2

ININ

Fissidentalium_sp.
Brachyopoda 1

Echinoidea 19

Scleactinia 3 2

Crripedia 14

Carcharodon carcharias (Linnaeus) 2

Total number of specimens 275 282
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Fig. 4 Characteristic species of fossil molluscan assenbleges from the Osozawa sandstone Member of litomi
Formation in the Fujikawa Group. Scale bar is 1 cm. 1-2: Perotrochus aosimai Ozaki (NHMT-13800, Loc. b,
1: apical view, 2: side view), 3-4: Astraea omorii Shibata (SPMN-r20257, Loc. a, 1: apical view, 2: side view),
5-8: Ginebis crumpii (Pilsbry) (5-6: SPMN-r20232, Loc. a, 5: apical view, 6: side view, 7-8: NHMT-13684, Loc.
b, 5: apical view, 6: side view), 9-10: Architectonica sp. (SPMN-r20231, Loc. a, 9: apical view, 10: side view),
11: Cellana sp. (SPMN-r20260, Loc. a, apical view), 12: Sinum javanicum (Griffith & Pidgeon) (SPMN-r20264,
Loc. a, apical view).
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Fig. 5 Characteristic species of fossil molluscan assenbleges from the Osozawa sandstone Member of
litomi Formation in the Fujikawa Group. Scale bar is 1 cm. 1-3: Turbo (Lunatica) robustus Ozawa &
Tomida (SPMN-r20254, Loc. a, 1: side view, 2: apical view, 3: apertural view), 4-5: Turbo aff. (Lunatica)
robustus Ozawa & Tomida (SPMN-r20239, Loc. a, 4: side view, 5: oblique apical view), 6-8: Siphonalia sp.
(6-7: SPMN-r20251, Loc. a, 6: apical view, 7: side view, 8: NHMT-13812, Loc. b, side view), 9-10: Cypraea sp.
(SPMN r-20217, Loc. a, 9: dorsal view, 10: apertural view), 11: Purpura sp. (SPMN-r20243, Loc. a, 8: oblique
apical view), 12: Hindsia sp. (SPMN-r20234, Loc. a, side view), 13: Terebra sp. (SPMN-r20236, Loc. a, side
view), 14: Terebra sp. (SPMN-r20237, Loc. a, side view).
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Fig. 6 Characteristic species of fossil molluscan assenbleges from the Osozawa sandstone Member of litomi
Formation in the Fujikawa Group. Scale bar is 1 cm. 1-3: Amussiopecten iitomiensis (Otuka) (1: NHMT-13539,
Loc. b, right valve, outer surface, 2: NHMT-I3501, Loc. a, left valve, outer surface, 3: NHMT-13502, Loc. a,
right valve, outer surface), 4: Arca cf. ventricosa Lamarck (SPMN-r20214, Loc. a, left valve, outer surface),
5: Barbatia sp. (SPMN-r20203, Loc. a, left valve, outer surface), 6: Glycymeris osozawaensis Kanno
(SPMN-r20148, Loc. a, right valve, outer surface), 7-8: Glycymeris cisshuensis Makiyama (7: SPMN-r20141,
Loc. a, left valve, outer surface, 8: NHMT-13507, Loc. a, right valve, outer surface).
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Fig. 7 Characteristic species of fossil molluscan assenbleges from the Osozawa sandstone Member of litomi
Formation in the Fujikawa Group. Scale bar is 1 cm. 1: Mytilus sp. (SPMN-r20222, Loc. a, right valve, outer
surface), 2: Atrina sp. (SPMN-r20229, Loc. a, right valve, outer surface), 3: Acesta goliath (Sowerby)
(SPMN-r20222, Loc. a, right valve, outer surface), 4: Megacardita panda (Yokoyama) (SPMN-r20268, Loc.
a, left valve, outer surface), 5: Chlamys sp. (SPMN-r20301, Loc. a, right valve, outer surface), 6: Circe sp.
(SPMN-r20194, Loc. a, right valve, outer surface), 7: Dosinella aff. subulata (Smith) (NHMT-13604, Loc. a,
right valve, outer surface), 8: Callista chinensis (Holten) (NHMT-13548, Loc. a, right valve, outer surface), 9:
Keenaea samarangae (Makiyama) (SPMN-r20172, Loc. a, right valve, outer surface).



S B - R %L - I HE - E A

marmoratus — Charonia sauliae®t$: &, Glycymeris
albolineata — Amussiopecten iitomiensis —
Megacardita pandal¥ %, Bolma virgata — Kelletia
brevistEt, Glycymeris rotundalt %, Ginebis
argenteonitens — Actla divaricata — Fissidentalium
yokoyamailiE 5 % 88, RilEA B EPREEBE O
ARIBISEIINTEE LT, ZoZErbRE%R
FHEA D - 72 L HEE L7z

BT EIMEOBRET
(B EEMF & BRENYEDIRIB)

ANEE B (1992) 1%, BRI R D O T
WG T CHAR 5 AR O H ARG B o R+
D BT H & i BT BRI TR AL L 72 BRI R BN B L
LT, BEFEEHEAL LCGETEWRE G L7

ANEE - BH (1992) &, ETFEIRE L ET 51t
ARELGUIEE LT, 1 (Shikama, 1973)
XU, Tk (Ohara and Ito, 1980, Tomida,
1989), VE/MBERE (K¥%, 1931 %K, 1978), FHR
JE % A (Mikami, 1961 5 $87H - #85, 1987),
ViR ERE R e, BRI E (KK, 1934 ¢
Fkili, 1957), MHEJE#E (Tsuchi, 1961, 1986), =
I gEes @ (Shuto, 1961, 1986) # HIF T 5.

Tomida (1996) &, F&E 7 + v 4~ 7 F Hidg
OETEWHE T L OB, ETEWHER
WiZ2p3nb el T4bb, THoEHEIZ
B 725 LI A B X Amussiopecten akiyamae
— Chlamys miurensis — Lima zushiensisht
ML, bAoA H 2D kTR
51EGlycymeris albolineata — Amussiopecten
iitomiensis — Megacardita pandad ¥ ETH L L
72, F 72, o RBHEZIESiphonalia cf. declivis &
Nipponocrassatella cf. takanabensis7s & 1 I 357 1
OENBEYRE L ET 2L ETL L LTS,

i3 (2013) & L) 8 HE B REJE = v 1 BEIK
AT E A 5 B U 72 Amussiopecten akiyamae —
Chlamys miurensistE81%, Z O A S Tomida
(1996) DETBWHED T OIEHEDILAHREEICD
720, ZoOMWERAMAIZSEIES (2012) X0 B
B w9 OBlow (1969) ONI6H ICH Y2 b D
EEZoNA. F72, I (2013) oELIIE
T DR R B IRA A TR E A 6 S A Amussiopecten

iitomiensis — Glycymeris osozawaensis —

Megacardita pandatit 1%, Z O S Tomida
(1996) o LA/ AREEICH D, Si1EH
(2012) & 0 2 bR IREAR R F J00 hoT HERT ON 17
W~NISHICHNTHEERONS.

IS GG & R EIEIRW S E O 2 >0tk
HETE, RHEMORENTOBEZHRD ) DD
bN%. T4bb, Amussiopecten)E 2B LTI,
L& 7 & X Amussiopecten akivamaedSEN T 5
DR LT, EIRW A ERE D S X Amussiopecten
iitomiensisDS T A, Glyeymeris)®B I L T,
5 it g T \dMatsukuma and Okumura (1986) <°
Inoue et al. (1997) 2 & - THRF H A D &R Hie
25 HWMEBI DD D Glycymeris izumoensish & %
MDA, BIREE R Tl A O BRI 8 BE ) &
b MY B Glycymeris osozawaensis% s 5.

kB, BLINBETIZIZOmEDHONEHEIZSH 7
% R T NGRS S HIE g (P rpor it 14 10
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scale after Lourens et al. (2004). F.: Formation.
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