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Abstract

Early to Middle Miocene tropical sandy and rocky bottom fauna are obtained from the Shimo Formation of the
Uchiura Group, Fukui Prefecture, Central Japan. This fauna can be divided into the Cernina-Aturia Assemblage and the
Conus (Chelyconus)—Turbo (Marmorostoma) Assemblage.

The Conus (Chelyconus)-Turbo (Marmorostoma) Assemblage is composed mainly of tropical rocky bottom species
such as Conus (Chelyconus) tokunagai, C. (Asprella) toyamaensis, Siphonalia sp., Mancinella minoensis, Turbo
(Marmorostoma) ozawai, Monodonta kanzakii, Tectus (Rochia) japonicus, Nerita (Amphinerita) ishidae and Cypraea
ohiroi.

The Conus (Chelyconus)-Turbo (Marmorostoma) Assemblage contains various growth stages of the species. This
indicates the fossils are indigenous. These species might have lived in a shallow intertidal to euneritic marine environment
near a rocky bottom.

The Cernina-Aturia Assemblage contained various growth stages of Cernina nakamurai, Pugilina mimasakaensis,
Phacosoma akaisiana, Epicodakia yokoyamai, Aturia cubaensis and etc., and intercalated thin mudstone contained Mytilus
coruscus and Ostrea cf. denselamellosa. This indicates these species lived in a shallow marine euneritic environment.

The Cernina-Aturia Assemblage and the Conus (Chelyconus)—Turbo (Marmorostoma) Assemblage contain various
stages of Aturia cubaensis. Aturia cubaensis was likely attacked by predators; therefore a complete fossil did not form.
Aturia cubaensis coexists closely with drift wood bored by “Teredo” sp., as buoyancy was left in the shell.

Two new species of fossil Mollusca, Monodonta kanzakii and Terebralia kannoi from the Shimo Formation of the
Uchiura Group are described.
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Fig. 1. Map showing the fossil locality at Ogurui, Fukui Prefecture, central Japan. The geological map is after Nakagawa et al. (1985).
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Fig. 2. Stratigraphy of the Uchiura area, on the basis of stratigraphic subdivision after Nakagawa et al. (1985), Fukui Prefecture,

central Japan. The thick line indicates unconformity.
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ENERT .

Aim<ld, M2 6 (A)BE~BEC s, B WERS -
RHEMREE, (C) MR, (D) AR U0 o iR~k b
DAoL oEIREHHT 2 (Fig. 3). 485,
KD SEEZRE L, HE OO 2R A eI LA
no .

fEHE A S ~EE U o At oL ok

M5 5 B U 0 K5 2> 5 (& Tugali sp., Cellana depressa,
Tectus (Rochia) japonicus, Turbo (Marmorostoma) ozawai, Vicaryella
ancisa, Cernina nakamurai, Conus (Chelyconus) tokunagai, Conus
(Asprella) toyamaensis, Chlamys sp., Anomia chinensis, Meretrix
sp., Panopea nomurae, Aturia cubaensis, 7 ¥ R, [GIKEETS &N
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Phacosoma akaisiana 7 5 12 2 < FE L, Conus (Asprella)
toyamaensis, “Hadecardium” ogurai , Vicaryella ancisa, Cardilia

toyamaensis, Epicodakia yokoyamai, Siratoria siratoriensis & % FE
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Fig. 3. Columnar section from the fossil locality at Ogurui,
Fukui Prefecture, central Japan. A to D indicate the horizon
of the fossil locality.

9 5. Cernina nakamurai |3, KEDPH cm N0 b oN%
<, JBYE C ofkiibE rh Dl & & 3/ NEDEARR 2 0 TR
5. Terebralia kannoi, Glossaulax didyma coticazae, Rhizophorimurex
capuchinus nagiensis, Murex (Murex) sp., Mancinella minoensis,
Crassostrea cf. gravitesta, Paphia (Paphia) suzuensis, Solen (Solen)
sp., Anisocorbula ohiroi 3 WICHEHT 5. I oD ED», B
123 7D 75 W D8 Tectus (Rochia) japonicus, Trochus sp., Monodonta
kanzakii, Nerita (Amphinerita) ishidae, Euspira meisensis, Gyrineum
osawanoensis, Pugilina mimasakaensis, Mitra hirosei, Strigatella
notoensis, Olivella iwakiensis, Reticunassa sp., Babylonia kozaiensis
kokozurana, Miocenehadra nakamurai, Mytillus coruscus, Anomia
chinensis, Crassostrea sunakozakaensis, Cyclocardia siogamensis,
Cycladicama ferruginata, Panopea nomurai, Lutraria osawanoensis,
Cyclina (Cyclinorbis) lunulata 75 & % £ 19~ % (Table 1; Plates 1 ~6).

X 51T, Aturia cubaensis |36 HEEHT 503, i FEiTE
FED %. Aturia cubaensis |, <UBBDOENE ~ Tem FEED & D
VA, TNTIEE 14.8 cm 10E T 2 RO EEL 3 em FKiili D

R

kbR ons, o, FEHEPEsNIERGER NS, £
CREFEHO—HoHPEShTVID, JIFHOHIESNT
W5 EMEW,

JeEMRE I vy ZIRICEC SR N A~ HRID S S S
&, BERAL L 7 b —iid & K iRicEr 4 5. {LO o
FEmWw, 202 HBNEO KRHEHTRORENELS, HET
5t ZoiEe, BRIV Callianassa sp.,
Lepas kuwayamai, Astriclypeus manni, 7 ¥V R, X O, #H A
DD FEH L 12,

JgHE C MRS h Db DEEIR

BRI S TS o NICEEE @ BRI R S N B MR
HWIKPEC, RPHBEET 5. OMKE D S 3 LA A
fEL TR L, S b OB E < 125, fbfy 3HIRE
Wa TEic 2 <, kb a AT IR &Y. TE L
ORI RE MR DA I ~EEH o 2 B Vs, B
Hd 2t 3 KBLD % H * Aturia cubaensis 3%\, e b2 { FE
H9 3 D& Cernina nakamurai <, %510 cm =82 2Kk s %
<, BSem L NO/PND & DE2 WieEMA SR & 35S
%. Aturia cubaensis RIS NP CTEET 5. FiZ “Teredo”
sp. WHEALS NAHARBIITB WTEEHT 2 2 EME <, Hlfk
WhtcE > CEHTETEE L LB\, Epicodakia yokoyamai
&% L, Phacosoma akaisiana, Pugilina mimasakaensis 7335581
FEH 9 % 13 >, Tectus (Rochia) japonicus, Turbo (Marmorostoma)
ozawai, Nerita (Amphinerita) ishidae, Conus (Chelyconus) tokunagai,
Conus (Asprella) toyamaensis, Scapharca sp. Anadara watanabei,
“Placopecten” osawanoensis, Cyclocardia siogamensis, “Hadeicardium”
ogurai, Cardilia toyamaensis, Macoma (Rexithaerus) shiratoriensis
75 & ZFEHI 4 5 (Table 1; Plates 1 ~6) 2s&AIT i35\, T fth,
FRL D5 1Bl & 1 2 BRI ID S 2 O B R L C Mytillus coruscus
X Ostrea cf. denselamellosa D3 PEH 9 % & 12, Anomia chinensis,
Crassostrea cf. gravitesta, Crassostrea sunakozakaensis DSFEH 9 %
T/, HRIEDAETITIEER 10 ~ 30 cm O GIKERIBA R S 5 C
END Y, KELD Aturia cubaensis, Cernina nakamurai, Pugilina
mimasakaensis 15 £ SFEH T 5. WIKEIWILIZL T 1L, Callianassa
sp. *° Astriclypeus manni DSFEHI S 5.

JEUED SR U b ok ~HR A T o A DR

iR U D DR ~R S 3 b G 2 FE T 2 BEEAMKC, B
LU CHIRENEL, B> TOBLIEAEBZ L, F5 cm ~
15 cm FEE O HIKEFIE N Z < & F N5 D3, Callianassa sp. % B
CHbBdFoEEN TV, EHLAE C DMK E &2
o, MAICHSND “Teredo” sp. D, Cernina nakamurai,
Epicodakia yokoyamai, Cardilia toyamaensis, Aturia cubaensis 5 %
FE L, Phacosoma akaisiana 75358 1 FE H 9 % 13 >, Tugali sp.,
Tectus (Rochia) japonicus, Turbo (Marmorostoma) ozawai, Pugilina
mimasakaensis, Mytillus coruscus Anomia chinensis 15 £ JSFEH 3 %
(Table 1). %7z, fho BRI Astriclypeus manni, - * DM
BENZERT . oM, 7YV RPH A OO L E

(1) Vasticardium ogurai & “Hadecardium” T & % & 4 % Oyama et al. (1994)
I L7eh\v, T 2T “Hadecardium” ogurai & L 7.
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Fig. 4. Skech and outcrop photographs at Ogurui in the Shimo Formation, Fukui Prefecture. 1. Lower half part of the outcrop; 2. Sandstone of
the Shimo Formation contacted with talus deposits by the fault; 3. Basal conglomerate of the Shimo Formation unconformably overlying
upon the basement rocks; 4. Meretrix sp. in the matrix supported conglomerate of the horizon A (Fig. 3); 5. Pugilina mimasakaensis in the

muddy fine-grained sandstone of the horizon B (Fig. 3); 6. Aturia cubaensis in the fine-grained sandstone of the horizen C (Fig. 3).
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DEEHT 5.
Aturia cubaensis O FEIR

Aturia cubaensis 35 FH DR E S DR 3 cm BifR O Wkm» & 2
14.8 cm A Gk E T, VAW A ISRE M O [E A EH T
5. ZL offkEKBETOAMNEHR L, FEHEERSNhTOR
W, Fi, BoEmo—in" U FRICHIELTWS I L%
V. FRREROERSh LA MK S ELT 24, RHICEDR
G REFSNTOTHS—ETh -7, ZEBFELVI EBZ 0,
LA, BREEBEX SEH L), FicErZuold, BEEB
O L~ C O FHTH 5.

FEH L 72k, RS E clsnicmeiflfizizsad
O, R U D~ S s & O R E TR S B S REHY
L7k i3, oL dEA0 s s likrZw. —J,
KIS T T & Aturia cubaensis D EE HHIE 135 <, BURAD £
LE-TCHEMTEIELH D, BENEFELL, BOES DI
WEED Z W, 6] A SFEH L 7cbfA T S IE O lEff & i
WA R S, RO IR O BRI O % i U Cgim & &
ZLUTHERT L T, Mk Eic B W LA ZE LT’
“Teredo” sp. ICHEALENIHEADBR NS Z EMWZ 0,

Tomida (1992) (£, LIHEA S EMIE F <D 21 #igih & Awria
cubaensis (LA DFEHZHRE L TWD, I o OpEMOFT 19
KU A ELIN T O A8 20 LI EPEH T 2 ST b,
Z D%, INEENEILERE (Tomida et al., 2002), Z1LHEHHIATE (&
KiEA, 20000 PEREAIGTIOKERE CGKIZEs, 2000 25
bEHMERH 2BV FNHERREZ TV, SROFET 60
D Aturia cubaensis %t L 7278, BIEH O FAEOHKERE, KiE
Hi» & OEEHAEAEIL 500 2 A 5. DX HICE < D Awria
cubaensis SFEH L 7 D 38K THIC Xk » T TE A KFET, £
COAPREZET- I E VWSS B 55, IERICE < D Awria
cubaensis % G E 0D TEWNEROREHBEFHO—> &M -
TW5,

(1) AL B S HEREBRRIE DT

JE#E A OBE~HIE L D IED» SFEHT 200 3R EERE
L, A L Tw b 2 EhZ 0. Cosdifiteas 2 ARG
O RIKHS T, FEHALAT 1E Tugali sp., Cellana depressa, Tectus
(Rochia) japonicus, Turbo (Marmorostoma) ozawai, Chlamys sp.,
Anomia chinensis, Conus (Chelyconus) tokunagai 15 & O 75 fiff 13 &
& Cernina nakamurai 15 & OWIEHENREL - TV 5. £/,
B L 0 s o rhic (3B D FEIR 2 7R T Meretrix sp. & E N 5.
Ihonl ol ofbqidEmEEEZ SN, WS EK
BRIEHEE TE WD, JFHIMEEEIR O Meretrix sp. DFEH D S 20 m
FoEVERE~EELREEZ OND, T, ERLEAM
ot ITEED S ZMEETHERE L 7B 5N 5.

[EHE B O JREMR A 7S o I ERE» SEH T 2b413
Conus (Chelyconus) tokunagai 75 fx © % <, Turbo (Marmorostoma)
ozawai, Cernina nakamurai O %17%%, Siphonalia sp. @ FE H TR BT
3 5 N % Conus (Chelyconus)-Turbo (Marmorostoma) T T H 5.

R

SERE L 7o b ofEBsEHOEIG B EFRIICZ <, KA
BRI Z WASEEH L 7ol iR Ed Do, £, ShlofEET
EEM L 72 31 @& HOhT 29 @M EM L (Table 1D, BiERED
13 JBAVEETS © ONTEHEE O O « ibigrs & 2 TR R e
THfaTh B, T, ZHHIBOTD 4 EBRGHED(LA
ThHb., —J, KEPHKDCWEIRTH 5%, “Hadecardium”
ogurai *° Phacosoma akaisiana, Epicodakia yokoyamai, Siratoria
siratoriensis 13 EOWIEICHE S ETN D, 72, TOFLITE,
WL opBRENEAREE NS, 9, BEA D Miocenehadra
nakamurai BWEFN 5, HOBEVEES 7Y LY DEHT L EV
ST, I ICPEENS > EMHEET X 5.

=fE (1989) &, #upE Td 5 Vicaryella g & S0 5t %
et L, oKX TETH 5 Vicaryella tyosenica % &8 7
)V — 7 Cerithidae ICJ& L, THEEE L THIOND “Vicaryella”
notoensis, “Vicaryella” ishiiana % Potamididae IZJ§ 4 % Z & %
HoMricLTwad, IhsaeBHIc, TITRE, Cno 2z
“Vicaryella” &H¥Ecd 5. Vicaryella ancisa 13, Vicaryella tyosenica
Wi Td b, Cerithidae ICJE 9 5. HAMOZ K EE DY
OWEER S ITHBICHERT 522 E0 5 Vascisa bETERETH -
foAlREMEA S .

Terebralia kannoi (% Terebralia tenkatei 12343 & & 72 541 5 03 (JE
e, 1983), mEXRPEOEEHINE (Masuda, 1966a, b, 1967)
Iz RIS O ERER GREJINE A, 1974, 1981, 1982) iIcBWVWTbH
Turbo (Marmorostoma) ozawai \fAFE &N 2 SO O & HAfFE L
THY, HfEPEEICIVBIETAER L crfEE ks h T 5.

KIT Z OBEDOEIKEEN SIS 5 2, BAERBOHKEE
B « #2ik (1993) 2 AR (2000) 2 F W T ~<7c. HAITHEIC
ML 78\ Cernina JRIT> W CI3AMME (1988, 1990) 1 L%
Mot ZOFER, £ OBULEREMKE0-20 m THEELTHY
(Table 1), Conus (Chelyconus) -Turbo (Marmorostoma) Ff5 D 7K
ZRIE0-20 m AR, WIS oFl B EHEE S B, —fkiC,
JKEE 20 m LR D NESAMIE TIRIEIR DD 5 v & v F —IREL
RIEMP Y = — 7Y v T ES WESEE L Gk 1989 75
L), WHESLREWS EHMm LSV, i, RHE» A
MOWEES NS L DIT, I ITHEAEBREPFET 2RO 8%
ZHEVEBNTH -2 En b, WEIRSPIEMRRD S 3 HE
BlictZEZons.

JEHE C DMK S 72 S U IS JEYEE D O i ~HIRL D& S FE
9 % 1t 3 & Cernina nakamurai & Aturia cubaensis 75 fx & %
Cernina - Aturia B¥5ETH 5. W, Awria DX S x 7 b v Id#H
EHELTEANETH B0EIICIEFICZ VHP STELICH
W3, fifiibs (C Ehi~RE (D) &, b orE hEE
BRI BH, BEFU LD SHERE, SRS N TS, [EiE
CoomEH LI 2TROILADH T B AHEETCH S, o
T Mytillus, Crassostrea, Ostrea, Anomia @ 4 J& 3 fKLID & 1T Bk
ETNZHOEIRE D SPEH U 7o TR DA O HEREBRIE 21X
KLTuRBWL, 22T, Zo4EERS LEEEELOOEISGS
e Biclt~bis <55, EED »SEHR L bHE, EEB
W U CEH T 2 LA D& IZ/D IS WD, Cernina nakamurai <2
Murex (Murex) sp., Pugilina mimasakaensis 15 £ O} « JRIEICE B
THRMOEHOEHENZ V., Ihodl s, BECPD
OHEFRGERSE 1, BHE B Iclh 3 LD LA, SN KT
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botctBELOoNB, KIT, HKEZBVEREOAERED 0-50m
DbDNZE L, Murex (Murex) sp. ¥ Pugilina mimasakaensis ® X 9
WKE1IOm LD EVWSD B > T3, F i, “Hadecardium”
* Epicodakia @ & 512 20m LIRICHEE T 2 b0 b&EFEN 5. C
NSO & o HKEREEBICH A, [HU»PPEOWKE
10-20 mA O R EHEE S N 5.

JEHE A b S JEHE D ~ D& LI, JEEE A ILB LW TETED bk
[EEEEBTERKR S, BEEB T - T, ST < o, 5%
i Lo I v, BYEC, D Tk L (d) o S
HORFORSNTWS, T LT, Mg hTHiEBRET
& % Conus (Chelyconus) —Turbo (Marmorostoma) EtEE7> O WK EEEE
Tdb % Cernina - Aturia BN LB T 2 FH/REN TV 5,

Aturia cubaensis |3, $iEm SEGEE TOWV AWV AR B O
fE{&25PEH L, Kobayashi and Horikoshi (1958) &4 % & &
WEFAMIEELR (indigenous) Z27/R9. Aturia D X D154 7 L 45 A
OIS ZER Z G A, SUR, WRIcIED mlE Tisn s
ZENRHSNTWS (Tomita, 1992). Ozawa et al.(1986) 13, N
Wkt oFEth T 2 {bAtEO L S BRI ThH 5 T L AR LT
», SHOME T ORENLFERTH 5 Cernina nakamurai
% Conus (Chelyconus) tokunagai 73 W73 &% E CTHEHT 5 2 &
oL, B NEBRMETHEL TV ENH LM
A

AAlEH U 72 Aturia cubaensis 13, “Teredo” sp. ICHEfLE N7z
WAREILEL, HEmERR L CET A2 EEbEIEND,
KBRS, GHlanicmARELUIcENTH -1 EEZ
5nd. Fih, EHLALEEALEDILADERLARTTOD
IEMIA” U” FRICEN TR TV S, hid, MENSESEN
WA E s TwT (Mapes and Chaffin, 2003), ffi&E#Iic
Lo, YMENSEELZ 0 ooy, BHEEFERE,
RS IL A, HiEdicEE s fba & L s ol
HEpsE, —, R IIIRE Q- i sE e i R R &
D AR SN LS e Tk L Bbi s,

o0z, Jullrrilh (1985) o IENIC B VT, /INEERE A
I MEZEKILE gD KIS &SRR £ 0 ATENE K S
N, BEBROEEBOZFICSWEBREPIENLEEZON, C
D& D BEPNCHROERNRNAC LIk, 27 P Th5
Aturia cubaensis Bk D —JEE T D, TNOEHEEIHET S C
ST X U Aturia cubaensis Dk SHIETICZ IR N L T LT -
feEEZONS.

Ubo X5z, NESRRELE Aturia cubaensis 75 29 % By
WTh-1cLEIONS.

(2)  Conus (Chelyconus)-Turbo (Marmorostoma) ¥4, Cernina -
Aturia BFEE & WIHEEF O DO FEE & © g
471l (1985), Ozawa et al. (1986) 1%, WiHEEED & FEH
95 HALOBHRE S L OMBEEIH S it d 5 i, 0Eo>D
(LGB SEEH L 7o b % & OFEIRD S & i, #E
PE (= [EEYE, JIrE XA U, i o b A B (Association)
DiEeERA Tz, SlOMETHO BRI ESERE Z T ic ik 72
(LA EEE (Assemblage) Th 2. =TT, mMEEXBIL, #Hik
D 5,
Ozawa et al. (1986) &, Vicarya-Geloina Association, Turbo

(Marmorostoma) - Tectus (Rochia) Association, Oxyperas—
Katelysia (Hemitapes) Association, Cyclina —Hiatula -Nipponomarcia
Association, Acila - Saccella Association, Limatula -
Propeamussium Association @ 6 D IZ X4 L, % OBZEST %
FIcHEREBREAE L, Lo L, dkEICE T 2@mes A1
DNTHY, BObH-cOTT TR, LREREOREL L
BEHREZ IO THBRE 21TV, SlVNE#R» SEH L 72 Conus
(Chelyconus)-Turbo (Marmorostoma) FfH: 175 5 N Cernina - Aturia
MR L HIRT 5 (Table 2).

Vicarya-Geloina Association &, Geloina stachi, Littorinopsis
miodelicatula, Terebralia itoigawai, Rizophorimurex capucinus
nagiensis IZfR SN B < v 7o — TFEICE#ENSEALA &
Vicarya yokoyamai, “Vicaryella” notoensis, Anadara (Hataiarca)
kakehataensis, Cyclina japinica \2fXE SN 5 < v 7 0 — 75 H»
S HEICRBEI b ah ok s 5. RN 36 W TIIHER]
BHINS W, BELTHEEL TV ey /e — TiRETRO
HEN—IEHR LTV icbDEELI LN S,

Turbo (Marmorostoma) -Tectus (Rochia) Association %, =
WhNESRENEROmRE (TEBD R on s {baftEnr» oiE
LI NI MR D EREREEE T, Saccostrea sp., Haliotis notoensis,
Cellana depressa, Tugali notoensis, Turbo (Marmorostoma) ozawai,
Tectus (Rochia) japonicus 75 & 1 fX & & 1L 5. 4 [8] @ Conus
(Chelyconus)-Turbo (Marmorostoma) Et48E & 1312 [5) Uil ~ 20 m
PIERoEHO N 20T & 3. 40O TRATRD X 51,
L0 2 DGR H LAz RId Z & TE k.

Oxyperas-Katelysia (Hemitapes) Association &/NER & FEE
DAL AEED SEIT LI WIEEES T “Placopecten” protomollitus,
Venus sp., Katelysia (Hemitapes) sp., Oxyperas osawanoensis, Cardilia
sp., “Erosaria” sp., Olivella iwakiensis, Cernina nakamurai, Conus
(Chelyconus) tokunagai \CfXEK S 5. TOHRT, “Placopecten” |
“Erosaria”, Conus (Chelyconus) 3 5HEIC b HEE T 2ETH, &4
BlOFZE T I3 EEED LT & LTk - /2. T @ Association %
o 2 O TEETrFEH 3 % Venus sp., Katelysia (Hemitapes)
sp., Oxyperas osawanoensis 15 & O BGg bR E 9 5 K E LA
Thd0, InNoOHINESP S FERLEP 7. InoD
BAR O H7KEE 0-30 m &R L0 b oz,

Cyclina-Hiatula-Nipponomarcia Association 1%, FICEiED & PE
H U AL G B S1E L S M DIREEEE T, Cyclina (Cyclinobris)
lunulata, Hiatula minoensis, Nipponomarcia nakamurai imobarensis
Zi3Lwed s, ZLoBATHEKSINS., o EOHIC
F/NEED S b EH 4 B Phacosoma spp., Siratoria siratoriensis,
Cyclina (Cyclinobris) lunulata, Solen (Solen) sp., Panopea
nomurai, Glossaulax didyma coticazae, Murex (Murex) sp., Pugilina
mimasakaensis & ZFNTHB Y, HAKHEIZ 10 ~ 20 m AiE L EZ
55,

Acila-Saccella Association &, Acila submirabilis, Saccella
miensis, Yoldia (Cnesterium) sp., Mizuhopecten kimurai, Acesta goliath,
Lucinoma acutilineatum, Fissidentalium yokoyamai, Liracassis japonica
M 5185.  Acesta goliath ZBVEMTH 0, K 100 m LI (U
PethHE, 1993) BT . InsoBARBOAEFEE RIFO
IRV DA%, BISHNCE WA B A R 2 i RO AR
AR SEGREL-TWa, IhodE»RE < AERT 5003 100
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Table 2. Distribution of representative molluscan species (Ozawa et al., 1986), and bottom character and depth of the
living genus (Higo and Goto, 1993; Okutani ed., 2000).

Species B.C. Depth
Anad.ara (Hflt.aiarca) kakehataensis S 0-20 m
Hatai and Nisiyama

s Striarca uetsukiensis Hatai and Nisiyama S, M 0-20 m

E g |Geloina stachi Oyama M Mangrove

3 § Littorinopsis miodelicatula Oyama M, R Mangrove

s § Vicarya yokoyamai Takeyama M, £S) (0 m)

g < "Vicaryella" notoensis Masuda M, fS) (0 m)

S Terebralia itoigawai Taguchi et al. M Mangrove
Tateiwaia yamanarii (Makiyama) - -
Rhizophorimurex capucinus nagiensis (Taguvhi et al.) Mangrove
Saccostrea sp. R 0m

2 § |Haliotis notoensis Masuda R Om

S § Cellana depressa Itoigawa and Shibata R 0Om

fé’ é Tugali notoensis Masuda R, G 0-50 m

& < |Tectus (Rochia) japonicus Horikoshi R 0-10 m
Turbo (Marmorostoma ) ozawai Otuka R 0-30 m
"Placopecten " protomollitus (Nomura) - -

s Venus sp. S,M 0-200 m

2 o [|Katelysia (Hemitapes ) sp. S 0-30 m

§ -% Oxyperas osawanoensis Tsuda S, M 0-30 (100) m

E 'S |Cardilia sp. S 5-100 m

§ ﬁ "Erosaria” sp. R,G,C 0-30 (250) m

= Olivella iwakiensis Nomura and Hatai S, fS 0-50 (300) m

© Cernina nakamurai (Otuka) S, M (0 m)
Conus (Chelyconus ) tokunagai Otuka R,C,S 0-50 (100) m
Phacosoma nomurai (Otuka) S, fS 0-160 m

s Siratoria siratoriensis (Otuka) - -

B Ruditapes takagii (Masuda) S,G,M 0-20 m

§ Nipponomarcia nakamurai imobarensis ) )

S Itoigawa and Nishikawa

& -% Cyclina (Cyclinorbis ) lunulata Makiyama S, M 0-20 m

E 'S |Hiatula minoensis (Yokoyama) fS, M 0-50 m

§ i Solen (Solen) sp. S,M 0-20 (115) m

T Cultellus izumoensis Yokoyama - -

§ Panopea nomurai Kamada S, M 0-30 (100) m

;& Glossaulax didyma coticazae (Makiyama) S 0-100 m
Murex (Murex) sp. S 10-200 m
Pugilina mimasakaensis (Yokoyama) S, M 10-50 m
Acharax tokunagai (Yokoyama) M 100-500 m
Acila submirabilis Makiyama fS,M 50-800 m

S Saccella miensis Araki S, fS 10-450 m

§ -% Portlandia sp. S,fS, M 10-1400 m

c,? 'g Mizuhopecten kimurai (Yokoyama) (S, M) (0-30 m)

% i Acesta goliath (Sowerby) fS,M 100-1500 m

= Lucinoma actilineatum (Conrad) S, M 50-200 m
Fissidentalium yokoyamai (Makiyama) S, M 100-200 (3000) m
Liracassis japonica (Yokoyama) - -

g - Neilonella sp. S, M 50-800 m

Ng % :% Delectopecten peckhami (Gabb) - 50-3000 m
Q

§ § % Prepeamussium tateiwai Kanehara S, M 40-2200 m

< |Limatula sp. £S, M 5-2000 m

Specific name partly revised Ozawa et al. (1986).

B.C. (Bottom character) . R: rock, C: coral reef, G: gravel, S: sand, M: mud, f: fine,

m: medium, c: coarse

B.C. and depth adopted from Higo and Goto (1993) and Okutani ed. (2000).
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mPIETH %, F 712, Lucinoma acutilineatum (37K 200 m Fijtk
LEZONTWVS UM - BH, 1989). ThoDl &ns
Acila-Saccella Association @ 17K ZE LG T E0 (100-200 m) D FRbsE
EEZOoNS. 2L, Mizuhopecten kimurai ® X 5 757K 30 m
VIE I Z 0 (VNAZJE « 8, 1989) KL D Pectinid bFEHI 35 &
LD S S OBRE K L~tio b0 bR U - T 3 affEk
Wb 5.

Limatula-Propeamussium Association & Acila-Saccella Association
ERIBRICHERBICIEO D 2 @012 <, HEEIN S HKER
50-800 m & M@ASIAW. LA TE Tl Limatula kurodai 1% 200 m LU,
Delectopecten (3 200 m VIZEICZ W\ ONTIEIEH, 1989). 72,
Propeamussium tateiwai I5EEH T 5 D ZIKEE 200 m AR & H A 5
N, B NE o ki LR ORE S EE S N 5.

INoOHELE OIS, 45 5 i Conus (Chelyconus)-
Turbo (Marmorostoma) #f % &, Turbo (Marmorostoma) -Tectus
(Rochia) Association & ZIE[E L& DT, SEIOFHEN» S, &
HERHE R OFEMMA L D FEL KB ST - 72, Cernina - Aturia
BROMHE I RE Lo ETH O, FEH LA oM@
& Oxyperas-Katelysia (Hemitapes) Association & 0 & Cyclina-
Hiatula —Nipponomarcia (2 EH[MrEn 5.

) PR ot LATEED g

LIRS U o S M LGB B REB S O W B O Bk &
Z < od@Efind 5. Masuda (1955, 1956, 1966a, b, 1967) (&
REE LB ORNEOLA%E 4 > DJEHEIC XA LIRE 2 A 2
», T O JBUED 51, Tugali notoensis, Turbo (Marmorostoma)
ozawai, Nerita (Amphinerita) ishidae, Cypraea ohiroi, Conus
(Chelyconus) tokunagai, Anomia chinensis, Crassostrea gravitesta,
Ostrea denselamellosa 15 & O/NBAR & M@ 4 2 SHEF LA D 1D,
Z < OEEELOERE L TV 5.

F 7o, fEdb g B o L 5B R = A ET (Otuka, 1938;
Oyama et al., 1994) DAL AR E b2 oMl LRH 5. =
N T, /NEAREILE U/ Tectus (Rochia) japonicus, Turbo
(Marmorostoma) ozawai, Nerita (Amphinerita) sp., Mancinella
sp., Mitra hirosei 13 E O SHEBE O b EZ G F N 5. 1,
Cernina nakamurai, Euspira meisensis, Cycladicama ferruginata,
“Hadecardium” ogurai, Phacosoma suketoensis, Cyclina
(Cyclinorbis) lunulata, Cardilia toyamaensis 15 & O FEEHE O I
BEEAEEH LTV 5.,

Z O, FHIMEOERTE S B HE IR RSB O HE
N » 5 & Nerita (Amphinerita) ishidae, Cerithium sp., Gyrineum
osawanoensis 15 & OETEBE LA ZEH 5 (Tsuda, 1959; &1+
Pk, 1992, 1997).

C O &SI HAR O o g o rhic i3 g LR o b
EHRICEY, SEEOLOGTENREGENE I ENH 5 (It
Z ¥ Ogasawara, 1976; Nakagawa, 1998) 73, 2% < [IWDIKHEELE
RS MRS TH D, AEEOREN LA Z HD 5 LA
FLREEEHEO K 5 ITRTEAT I KRB K g B3 & - THil
~rp g it S < ETEAN G L Ao, bR N
D &S I HERERMAV NS <, RREEORTTERENED LS
BIECKILEPREBE LT 5 T & TR S i fR
55, TNET16.5~ 16.0 Ma & » BTGP XUR D IFFLH

Geloina % Vicarya IRk SN b < v 7o - 79 TEOLAEE
WWEERL Wi, 4%, BVMFDEEECSEETECO VTS
S HITHIFRAMED TWL BEIDH 5.

Uebk (1981, 1983) (&, rhHHT it o BGEYE BAL A D,
VIR OB LA Z T TS hicl L& EfHLL. i~
v ra = TR S G R R 8 B I 1S BB 2 R 3 1T
LT, BEAEOREYLATED S B ERMNRERER/ TV
Laf@d 5 LcEEREMTh S, NiliEBEHICARon 28F
PEORMATES DL S BRKEOHMWEEEZZ T TWitdbo
EFEZOoNDG, Lal, fhotiigic Honh 3 Barit oSt
ABEEZ GO I B W T S Aturia cubaensis 3B HES 4 X 513
Mg I <, NERERD K 5 IR O B A 2T B INTE O T
JE0(3 Aturia cubaensis 3B 4 AR ERIEICH - EEZ S
na.

)

AR R BB 5 2 AT/ SR A D i ~ Hh A BT R P T T B 2> © 2
HIED Cernina-Aturia 5 & S HEHED Conus (Chelyconus)-Turbo
(Marmorostoma) ¥ SENE S 7z,

Cernina-Aturia FF 58 3R & i~ b aic o h 5
FEE T, LWAHWALIIERKEEWE D Cernina nakamurai, Pugilina
mimasakaensis 15 & @O % H < Phacosoma akaisiana < Epicodakia
yokoyamai % &3>, “Teredo”  sp. \CHEFLI N IcHARPUHE
@ Aturia cubaensis % % PES 5. F 1z, BRSO NI [EUET Mytilus
coruscus % Ostrea sp. BT 5. Cernina nakamurai &7 4 )
E VoA v F — PRSI IR AE I 5 C fluctuata 1ZIET
iR TH 5.

Conus (Chelyconus)-Turbo (Marmorostoma) #f % (%, Conus
(Chelyconus) tokunagai, C. (Asprella) toyamaensis, Mancinella
minoensis, Turbo (Marmorostoma) ozawai, Monodonta kanzakii ,Tectus
(Rochia) japonicus, Nerita (Amphinerita) ishidae, Cypraea ohiroi 15 &

B a R IR s B P EH L, Thold, BoRES
BB EZEZ SN S,

SEIEEEVI_E O Aturia cubaensis ISFEH L, WA WARKE
B (b ontch, Baaliiks 2 -7, £/, T DEIR
bRBHICIFENNE > TOich, 7574 & VICERLINIHA
Elfc kS BES LB Y, MG EITBERIZ T TEL, 0Ah
WAIRRETEM L7c. TS, Aturia cubaensis 73th D HEPIC X
ALY SR Z 2T, MEICHERE L c7cd & B X o,
AR HS Aturia cubaensis DR ThH 5 EDIAFILEEZ S 1
5.

Systematics

Family Trochidae
Subfamily Monodontinae
Genus Monodonta Lamarck, 1799

Monodonta kanzakii n. sp.
(PL. 1, figs. 4a, b, 5a, b)

Material: Two specimens are under examination.
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Description: Shell rather large in size, thick, conical with
straight outline. Whorls about 7. Suture distinct. Surface
sculptured with curved by rather wide spiral grooves and
granular ribs. Five spiral ribs on the penultimate whorl, and
13 spiral ribs on the body whorl, granules on ribs roundly
beaded. Uppermost band-like rib is about three times wider
than other ribs. Aperture is nearly same or slightly longer
than spire; inside of aperture thickened by callus; inner lip
especially thick by prominent denticles. Inner surface of outer
lip sculptured by seven folds without uppermost part.

Measurements (Iin mm)

Height Diam. H/D
Holotype (FMNHGF-6568)  23.34 18.46 1.26
Konishi collection 21.58 16.94 1.27

Comparisons: The new specis - The represents first occurrence
of Monodonta in the Early to Middle Miocene in Japan. The
new species closely resembles Monodonta labio (LLinnaeus, 1758),
living in Amami Island and southern areas, but differs from
the former in having a slender and higher shell with smaller
granule ribs, and upper margin of the base being more
rounded. Monodonta labio form confusa (Tapparone-Canefri,
1874) differs from the present species in having a small
number of elongate and flattened spiral ribs and thin spiral
grooves. The present species is similar to Monodonta australis
Lamarck, 1822, but the former has a large and higher shell.

Etymology: This new species 1s named in honor of Mr.
Kyosuke Kanzaki, who provided the holotype specimen.

Occurrence: rare.,

Family Potamididae

Genus Terebralia Swainson, 1840

Terebralia kannoi n. sp.
(P1. 1, figs. 11a, b, 12)
Tateiwaia s-itoi Nomura and Zinbo; Itoigawa et al., 1974, 135, pl. 41, figs. 2a, b.
Terebralia? sp., ltoigawa et al., 1981, 1982, 172., pl. 30, figs. 14a-15b.
Material: Four specimens consist of the type specimens.
Description: Shell large in size, thick and highly turreted,
more than 12 whorls, regulary increasing, subcentrally
angulate and projecting. Spire sculptured with one band-like
spiral rib uppermost part near the suture; spiral rib become
ovate beaded on the body whorl, and 12 to 13 irregularly
distinct fine spiral threads, spiral thread present also on
spiral rib. About 11 tubercles on the penultimate whorl
become beaded on the body whorl. Body whorl provided with
about 13 irregular spiral threads and many intercalated spiral
lirae, and a blunt varix on the ventral side. Aprture ovate,
pointed posteriorly; inner lip seemed to have been covered
with thin callus; columell reflected; siphonal canal short,
outer lip rather thick.

Measurements (In mm):

R

Height Diam. Whorls
Holotype(FMNHGF-6504) 72.21+ 22.72 12+
Paratype-1 (FMNHGF-6505) 50.58+ 19.38 11+
Paratype-2 (FMNHGF-6578) 54.80+ 22.42+ 11+
Paratype-3 (FMNHGF-6579) 64.78+ 22.10+ 11+

Comparisons: The present new species described by Itoigawa
etal. (1981, 1982) as Terebralia? sp. Horikoshi (1983) pointed out
that this species closely resembles Terebralia tenkatei (Schepman,
1893) but it differs from the present species in having a more
slender body and many distinct spiral threads. Terebralia
shibatai Taguchi, 1992, is closely allied to the present species,
but the former differs from the new species in having 6 spiral
costae and tuberculated axials. Trebralia itoigawai Taguchi,
Osafune and Obayashi, 1981, described from the Miocene
Katsuta Group, Okayama Prefecture, is similar to the present
species, but differs from the latter in having a smaller and
convex shell with a smaller number of whorls. This species
is also allied to Terebralia kakiensis Taguchi, Osafune and
Obayashi, 1981 described from the Katsuta Group, Okayama
Prefecture, but differs from the latter in having 5 broad spiral
cords with a smaller number of whorls.

Etymology: The specific name 1s dedicated to late Dr. Saburo
Kanno who gave me much instruction during the course of
my study.

Occurrence: common.

Family Mitridae
Subfamily Mitrinae
Genus Mitra Lamarck, 1798

Mitra hirosei (Oyama, Nishimoto and Naruse 1994)
(P1. 2, figs. 13a, b)
Cancilla hirosei, Oyama, Nishimoto and Naruse, 1994, 22-23, pl. 7, figs. 4a, b.

Measurements (in mm):

Height  Diam. Apertural Height
FMNHGF-6510 28.16 10.46 18.88
FMNHGF-6580  29.36 10.96 19.88

Remarks: Two well-preserved specimens exist. Uchiura
specimens closely resemble the holotype specimen in its
general features. However, the former slightly differs within
species from the present in having obscular spiral codes and
a smaller shell. This species considered to be Mitra, based on a
more elongate outline, low spire and weak spiral cords. This
species closely similar to Mitra coffea Schbert and Wagner,
1829, distributed in the lower latitude area than Kii Peninsula
but the former can be distinguished from the present in

having a slender body and lower spire.

Family Melongenidae
Genus Pugilina Schumacher, 1817
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Pugilina mimasakaensis (Yokoyama, 1929)
(P1. 3, figs. 13a, b)

Strombus mimasakaensis Yokoyama, 1929, 366, pl. 70, figs. 1a, b,

Volema osawanoensis Tsuda, 1959; Kaneko and Goto, 1992, 24, figs. 5a, b;
Kaneko and Goto, 1997, 23, pl. 18, figs. 2a, b.

Pugilina (Hemifusus) sazanami (Kanehara); Nakagawa and Takeyama, 1985,
pl. 20, fig. 3; Ozawa et al., 1986, pl. 15, fig. 5.

Pugilina osawanoensis (Tsuda); Nakagawa, 1998, p.170, figs. 35-19a-c.

Pugilina mimasakaensis (Yokoyama); Fujimoto, 1999, p. 113-114, pl. 7, figs.
2a-3b.

Measurements (In mm)

Height Diam. N.T.(B.W) N.T.(B.W)

FMNHGF-6524 115.92  62.06 10 8
FMNHGF-6581  110.50+ 83.80+ 10 11
FMNHGF-6582  116.3+  73.6+ 10 10
FMNHGF-6583  69.96+  50.28+ ca.10 11
FMNHGF-6584  74.40+  50.66+ 8

FMNHGF-6585  120.08+ 89.18 7 8
FMNHGF-6586  82.36+  66.14+ 11 10

N.T: number of tubercles, B.W: body whorl, P.W.: penultimate
whorl

Remarks: Seven juvenile to adult specimens are examined.
This species is characterized by the keel-like shoulder of the
penultimate whorl, and 7 to 11 prominent upward tubercles
on the body whorl. Pugilina osawanoensis (Tsuda), from the
Kurosedani Formation, Toyama Prefecture is similar to this
species, but differs from the former in having a lower spire

and bluntly pointed tubercles.
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Plate 1

Fig. 1. Tugali sp. FMNHGF-6501. x1.5
FMNHGF-6567. x1.0
Figs. 3a-c. Tectus (Rochia) japonicus Horikoshi.

Figs. 2a, b. Trochus sp.
T. Kaede collection. x1.1
Figs. 4a-5b. Monodonta kanzakii n. sp.

Figs. 4a, b. I. Konishi collection. x1.4

Figs. 5a, b. Holotype specimen, colleted by K. Kanzaki (FMNHGF-6568). x1.4
Figs. 6a, b, 8. Turbo (Marmorostoma) ozawai Otuka.

Figs. 6a, b. FMNHGF-6502. x1.0

Fig. 8. K. Kanzaki collection.x1.0
Figs. 7a, b. Turbo (Marmorostoma) ozawai Otuka (Operculum) FMNHGF-6503. x1.0
Figs. 9a, b. Cellana depressa Itoigawa and Shibata K. Tsuji collection.x1.0.
Figs. 10a, b, 14a, b. Nerita (Amphinerita) ishidae Masuda

Figs. 10a, b T. Kaede collection. x1.1

Figs. 14a, b. K. Kanzaki collection. x1.0
Figs. 11a-12. Terebralia kannoi n. sp.

Figs. 11a, b. Holotype specimen, FMNHGF-6504. x1.0

Fig. 12. Paratype specimen, FMNHGF-6505. x1.0
Figs. 13a, b. Vicaryella ancisa (Yokoyama) FMNHGF-6506. x1.1
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Plate 1
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Plate 2

Figs. 1a-2. Cypraea ohiroi Masuda
Figs. la, b Y. Sowa collection. x1.0
Figs. 2. T. Ikeda collection. x1.0

Figs. 3a, b. Euspira meisensis Makiyama
T. Kaede collection. x1.2

Figs. 4a, b. Glossaulax didyma coticazae (Makiyama)
T. Kaede collection. x1.2

Fig. 5. Murex (Murex) sp.
1. Konishi collection. x1.1

Figs. 6a, b. Gyrineum osawanoensis (Tsuda)
K. Oyagi collection. x1.0

Figs. 7a, b. Rhizophorimurex cf. asanoi (Masuda)
FMNHGF-6507. x1.0

Figs. 8a, b. Rhizophorimurex capucinus nagiensis (Taguchi, Osafune and Obayashi)
FMNHGF-6508. x1.0

Figs. 9a, b. Mitrella (Sulcomitrella) sp.
FMNHGF-6569. x1.1

Figs. 10a, b. Mancinella minoensis Itoigawa
K. Kanzaki collection. x1.0

Figs. 11a, b. Ergalatax? sp.
K. Kanzaki collection. x1.0

Figs. 12a, b. Rhizophorimurex cf. notoensis (Masuda)
T. Kaede collection. x1.0

Figs. 13a, b. Mitra hirosei (Oyama, Nishimoto and Naruse)
FMNHGF-6510. x1.1

Fig. 14. Magilus sp.
FMNHGF-6570. x1.0

Figs. 15a, b. Cernina nakamurai (Otuka)
FMNHGF-6511. x0.81
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Plate 2
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Plate 3

Figs. la, b. Sydaphera sp.
FMNHGF-6512. x1.8

Figs.2a-4. Siphonalia sp.
Figs. 2a, b. FMNHGF-6513. x1.0
Fig. 3. FMNHGF-6514. x1.0
Fig. 4. FMNHGF-6515. x1.0

Figs. Sa-c. Miocenehadra nakamurai Habe and Itoigawa
FMNHGF-6516. x1.0

Figs. 6a, b. Strigatella notoensis Masuda
FMNHGF-6517. x1.4

Figs. 7a, b. Olivella iwakiensis Nomura and Hatai
FMNHGF-6518. x1.4

Figs. 8a, b. Conus (Chelyconus) tokunagai (Otuka)
FMNHGF-6519. x1.0

Figs. 9a, b. Conus (Asprella) toyamaensis Tsuda
FMNHGF-6520. x1.0

Figs. 10a, b. Babylonia kozaiensis kokozurana Nomura
FMNHGF-6521. x1.0

Fig. 11. Reticunassa sp.
FMNHGF-6522. x2.1

Fig. 12. Stigopupa cf. hiyoshiensis (Itoigawa)
FMNHGF-6523. x2.3

Figs. 13a, b. Pugilina mimasakaensis (Yokoyama)
FMNHGF-6524. x1.0

R
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Plate 4

Fig. 1. Scapharca sp.
FMNHGF-6525. x1.3

Fig. 2. Chlamys cf. arakawai (Nomura).
FMNHGF-6526. x1.0

Fig. 3. Chlamys sp.
FMNHGF-6527. x1.0

Fig. 4. Anadara watanabei (Kanehara)
FMNHGF-6528. x1.0

Figs. 5a, b. Cyclocardia siogamensis (Nomura)
FMNHGF-6529. x1.4

Fig. 6. “Placopecten” cf. osawanoensis Tsuda.
FMNHGF-6530. x1.0

Figs.7-9. “Hadecardium” ogurai (Otuka)
Fig. 7. FMNHGF-6531. x1.4
Fig. 8. FMNHGF-6532. x1.4
Fig. 9. FMNHGF-6533. x1.2

Fig. 10. Clinocardium sp.
FMNHGF-6534. x1.0

Fig. 11. Anomia chinensis Phillippi
FMNHGF-6535. x1.0

Fig. 12. Crassostrea cf. gravitesta (Yokoyama)
FMNHGF-65236 x1.0

Figs. 13a, b., 15 Mytilus coruscus Gould
Figs. 13a, b. FMNHGF-6537. x1.1
Fig. 15. FMNHGF-6574. x1.0

Fig. 14. Crassostrea sunakozakaensis Ogasawara
FMNHGF-6538. x1.0

Fig. 16. Ostrea cf. denselamellosa Lischke
FMNHGF-6539. x1.0

R
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Plate 4
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Plate 5

Figs. la, b, 3. Phacosoma cf. suketoensis (Otuka)
Figs. 1a, b. FMNHGF-6540. x1.0
Fig. 3. FMNHGF-6575. x1.0

Figs. 2a, b, 4. Phacosoma akaisiana (Nomura)
Figs. 2a, b. FMNHGF-6541. x1.0
Fig. 4. FMNHGF-6576. x1.0

Fig. 5. Nipponomarcia? sp.
FMNHGF-6542. x1.4

Fig. 6. Liocyma cf. minuta Nomura and Zinbo
FMNHGF-6543. x1.4

Figs. 7a, b. Meretrix sp.
FMNHGF-6571. x1.0

Fig. 8. Epicodakia yokoyamai (Otuka)
FMNHGF-6544. x1.1

Fig. 9. Cycladicama sp.
FMNHGF-6546. x1.0

Fig. 10. Lucinoma? sp.
FMNHGF-6547. x1.1

Fig. 11. Panopea nomurae Kamada
FMNHGF-6548. x1.2

Fig. 12. Cycladicama ferruginata (Makiyama)
FMNHGF-6545. x1.2

Fig. 13. Siratoria siratoriensis (Otuka)
FMNHGF-6550 x1.0

Fig. 14. Callista (Callista) sp. 1
FMNHGF-6551. x1.0

Figs. 15a, b. Lutraria osawanoensis Tsuda
FMNHGF-6554. x1.0

Figs. 16. Callista (Callista) sp. 2
FMNHGF-6552. x1.1

Figs. 17a, b. Paphia sp.
FMNHGF-6553. x1.1

Figs. 18a, b. Cyclina (Cyclinorbis) lunulata Makiyama
T. Ikeda collection. x1.0

Fig. 19. Thracia cf. watanabei Itoigawa and Shibata
FMNHGF-6549. x1.0

Figs. 20a-21. Paphia (Paphia) suzuensis Masuda
Figs. 20a, b. FMNHGF-6555. x1.0
Fig. 21. FMNHGF-6556. x1.0

R
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Plate 6

Fig. 1. Solen (Solen) sp.
FMNHGF-6558. x1.0

Fig. 2. Macoma sp.
FMNHGF-6559. x1.0

Figs. 3a, b. Macoma (Rexithaerus) shiratoriensis (Matsubara)
K. Watanabe collection. x1.0

Figs. 4-5b. Anisocorbula ohiroi Masuda
Fig. 4. FMNHGF-6561. x1.3
Figs. 5a, b. FMNHGF-6562 x1.3

Figs. 6-7b. Cardilia toyamaensis Tsuda
Fig. 6. FMNHGF-6563. x1.2
Figs. 7a, b. FMNHGF-6564 x1.2

Figs. 8a-9. Aturia cubaensis (Lea)
Figs. 8a-c. FMNHGF-6560. x0.90
Fig. 9. FMNHGF-6565 x1.0

Fig. 10. Zirfaea sp.
FMNHGF-6566. x1.1

Fig. 11. Polyplacophora
FMNHGF-6572. x1.0

Fig. 12. Laevidentalium sp.
FMNHGF-6573. x1.0
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