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Abstract

A total of 58 molluscan species was collected from the uppermost Lower Miocene Orito Formation
at Kougasezaki, Sado Island, Niigata Prefecture. Fifty-two species, including six rocky shore gastro-
pods are first recorded from the formation. Megacardita osawanoensis (Tsuda), Vepricardium okamo-
toi Taguchi, Timoclea itoigawae (Tsuda), Turbo (Marmarostoma) ozawai (Otuka), Haliotis notoensis
Masuda and Littorinopsis miodelicatula Oyama are briefly described. These species suggest that the
formation at Kougasezaki was deposited in the intertidal zone to 1020 m depth, associated with a

rocky shore environment.

Key words: Latest early Miocene, Molluscan fauna, Niigata Prefecture, Orito Formation, sandy and

rocky shore

7o LU CRIDIVTCE T (B2 0E, HEF, 1956) . A

IXU»IC JE G, AT A B~ o A g A O

BE7p i T CTARBL TUWVZEE 2 BN AIIKEN Y

VEPE RS IT AT 95 F A (AR, 1950) 1%, &1 #EETHD “Arcid-Potamid Fauna” 23 #H 5 Si T
WO TR L A B ISR b SN AIRER WD (R, 1956, 1965; AAT /MK, 1977; /IMEJE



b EHR A A EMEERFZE RS 55 47 5 (Bulletin of the Mizunami Fossil Museum, no. 47)

AR 5% 77 v — ", 1977; Kobayashi and Ueda,
1991) . F7=, FTAELITREEI M LA DOMIZH
Miogypsina kotoi Hanzawa <> Operculina complanata
Jjaponica Hanzawa 72 £ O KA FL b A7 (Hanzawa,
1935) , WL FLFAD Paleoparadoxia tabatai (To-
kunaga) ( Tokunaga, 1939), Carcharodon megalodon
(Agassiz) & & T 7THE DAL A (VAR 48]
1987), ~>7u—7 0¥t Kandelia CFFIE
7, 2016) D3RSI TN,

AR /IR (1977) 1%, REEFEHBLO T FED 5
PEMMNOA LY TAF & T 29 TROMEED LA
i Uz, AIMETERIENTIEZ v —7" (1977) 13,
/IMETEHIE D 8 PEHEY Arcid-Potamid Fauna %5
Te 27 FEOEIKEN LA 2 5 L T\ 5. Kobayashi
and Ueda (1991) (ZZN o6& $EL, LR DO T F
JErD 48 FEOMEE ML A2 AT v 7L,
Anadara (Hataiarica) kakehataensis Hatai and Nisiyama,
Vicarya japonica Yabe and Hatai, Vicaryella notoensis
Masuda 72 & Arcid-Potamid Fauna ORI ST e 9
FEOFHEFEA T LT, 2%, Bl kA E H 7z
A JE P RIBFZEIC R0, REEEEHIIE O« P 1
HERINTTAE(17-16.7 Ma) L 7-IZIRIBS
AT A JE(16.7-12.3 Ma) ([Z . psinbdlé
NABINETe ST (MR - %32, 2017a, b) . HHDJE
FRAZHE L, KRYEPEHIRO ARG 72 & A 5 7T AR
7L R PE T ABEMITN BB E ENDHI LI
2%,

ARl MBI AL E S ] iR D 58 T
DERARENIC A EREE T L7273, Ao 12
DEEIHEZ D BN OELN L L TdR% L
2%, AL TIEINLOEIREN b A &2 XRL,
TR OV TTRREETV, - THEDR
B BRBEIC DWW TRRIZIR 2.
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HARENA A1, TR O #25H (Fig. 1; b
37°52°54”, BE 138°17°127) &% 50 m Ak 5 D#iFH
WNOWEFEDRRANLERES V. ARFEH T/ M
{K#F5E7 —"7"(1977) ® Loc. 1 £13/T, Kobayashi and
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FEGNTBOIL TS CNREARIFFES 71—, 1986)
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Fig. 1. Locality of fossil. Base map from “Hamochi-
hongou”, original scale 1:25,000; topographical
map published by the Geospacial Information
Authority of Japan.

WIVBEAERL T DY VA F LD Cycloseris sp. (Figs.
2C, 2D) X° Galaxea sp. (Fig. 2E) 728 DAY F4k
ANFROLITZ. T, BEMENOWE D VNS
FCREROWET AR EN Y DN A D ERESILT
WD, RIS, ABA DR ZLEEH LTcDIZT vV NE KL
~ R E S E T NV NEIND THS.

PEMUTALAIIEISY AN L, S Uas 3 TR
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X 2. A, {LAPEMOFEIA. TP EOEERES S =B O X a8 2 E (BEEAT) 2~
ETES WA, F2, WE (BERE ) N REEECA %5 > Q5. B, Haliotis notoensis Ma-
suda D PR (SM no. 5524-34) . C-E, (> 3%H; C, D, Cycloseris sp.(SM no. 5524-60-1,

2); E, Galaxea sp.(SM no. 5524-61) .

Fig. 2. A, Outcrop of the fossil locality. Basal conglomerate of the Orito Formation unconformably

covers basaltic andesite (lower right). Sandstone overlies the basal conglomerate (upper left).
B, Occurrence of Haliotis notoensis Masuda (SM no. 5524-34). C-E, Scleractinian corals; C,
D, Cycloseris sp. (SM no. 5524-60-1, 2); E, Galaxea sp. (SM no. 5524-61).
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I& Littorinopsis miodelicatula Oyama 73, AKF 7Nk
(1977) &1 Saccella saikaiensis Masuda, Clementia
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L3 Reticunassa simizui (Otuka) 75, Kobayashi and
Ueda (1991) &3 Diplodonta ferruginata Makiyama,
Clementia papyracea Gray, Littorinopsis miodelicatula
Oyama, Conus tokunagai Otuka 73251 5415, Koba-
yashi and Ueda (1991) ® Loc. 6 [ZARPEHITEE TH
RN SYVIEY olow BN i oYiRs: Sl Byl /4 N UL K [ Ep)
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FEREEEIY LA DL
Class Bivalvia
Family Carditidae

Genus Megacardita Sacco, 1899

Megacardita osawanoensis (Tsuda, 1959)
(P 1, figs. 5,7, 8)
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F 1 EEWLA VAN, *ERE **r, A s,
OIE; sm, WHIRIE; m, JRJE; ¢, o=,
Table 1. List of molluscan fossils from Kougasezaki.
* Number of specimens. ** r, rock; s, sand; sm,

sandy mud; m, mud; c, coral.

Species name N* depth (m) bottom**
Saccella saikaiensis Masuda 4 10-450 s, m, sm
Scapharca makiyamai (Hatai and Nisiyama) 14 0-60 s, m, sm
Glycymeris (Veletuceta ) cf. cisshuensis Makiyama 7

Solamen ? sp. 1

Chlamys (Chlamys) kumanodoensis Masuda 13 20-500 r, s, sm
Spondylus sp. 4

Megacardita osawanoensis (Tsuda) 36 10-120 rs
Myadora japonica Habe 5 10990 s,m
Thracia sp. 1

Cyathodonta ? sp. 1

Epicodakia minoensis (ltoigawa) 2 0-20 s
Nipponomysella ? sp. 1

Gastrochaena sp. 1

Vepricardium okamotoi Taguchi 18 0-100 s, m
Fabulina sp. 2

Merisca sp. 3

Solidicorbula succincta (Yokoyama) 8 0-50 s, m
Anisocorbula ohiroi (Masuda) 3 0-300 s, m
Lutraria osawanoensis Tsuda 4 0-100 s, sm
Diplodonta ferruginata Makiyama 4 10-150 s
Periglypta sp. 4 0-50 s, m, sm
P.? sp. 3

Timoclea itoigawae (Tsuda) 45 0-350 s, m, sm
Phacosoma tugaruana (Nomura) 4 0-200 s, m, sm
Cyclina (Cyclina) takayamai Oyama 2 0-20 sm
Clementia papyracea Gray 1 0-150 s, m
Siratoria ? sp. 2

Fissidentalium sp. 2

Euchelus notoensis Masuda 4 0 r
Turbo (Marmarostoma) ozawai Otuka 17 0-30 r
Lunella kurodai Itoigawa 1 05 r
Emarginula sp. 2

Haliotis notoensis Masuda 41 0-50 rc
Pirenella tokunariensis (Masuda) 11 0 m
Vicaryella ancisa (Yokoyama)

Bittium sp. 6

Turritella (Hataiella) yoshidai Kotaka 7 5-260 s, m, sm
Littorinopsis miodelicatula Oyama 21 0 r, ma
Crepidula (Bostrycapulus) minoensis Itoigawa 2 0 r
Pachychrommium harrisi (Pannekoek) 9

Tanea minoensis (ltoigawa) 3 0-300 s, sm
Cryptonatica sp. 1

Naticidae gen. et sp. indet. 1

Cypraea sp. 1

Gyrineum ? sp. 1

Mitrella sp. 1

Reticunassa simizui (Otuka) 6 0-50 S, I, sm
R.sp. 1

R.? sp. 1

Phos ? sp. 1

Siphonalia ? sp. 1

Chicoreus cf. asanoi Masuda 3

Oliva osawanoensis Tsuda 1 0-20 s
Syrnola? sp. 1

Conus tokunagai Otuka 12 0-560 r,C, s, sm
Inquisitor ? sp. 1

Merica sp. 2

Eocylichna sp. 1

Venericardia (Megacardita) osawanoensis Tsuda, 1959,
p. 74, pl. 2, figs. 6-9.

Megacardita osawanoensis Tsuda; 41 4%, 1992,
p. 14, pl. 6, figs. 1a, b; A7, 2009, pl. IV-7, fig.
26.

BRI AS: 36 AR,

FH0: Table 2.

TR EOEARIT I (e Kk 17.9 mm) T,
14-17 RO E @S hZ RS, LR
O TE BT R A E ) DA S L7 Megacardita
osawanoensis (Tsuda, 1959) (Z[FESND. AFfEILH
AJEDZA B 3% Megacardita ferruginosa (Adams
and Reeve, 1850) (2R FEEIL TWDA3, K0/
7R, PV E I @I I E RO R
THRRD.

% 2. Megacardita osawanoensis (Tsuda) ¢ #H].
*NR, BT

Table 2. Measurement of Megacardita osawanoensis
(Tsuda). *NR, number of radial ribs.

Specimens Length (mm) Height (mm) NR* Valve
SM no. 5524-7-1 17.9 13.6 14+ right
SM no. 5524-7-2 12.7 10.5 16 right
SM no. 5524-7-3 14.6 12.3 17 left
SM no. 5524-7-4 12.0 9.0 14 left
SM no. 5524-7-5 11.8 9.1 17 left
SM no. 5524-7-6 13.8+ 13.3 16+ left

Family Cardiidae
Genus Vepricardium Iredale, 1929

Vepricardium okamotoi Taguchi, 1990
(PI. 2, figs. 3, 4)
Vasticardium ogurai (Otuka); Ogasawara, 1976, p. 49,
pl. 2, figs. 8-12.
Vepricardium (Vepricardium) okamotoi Taguchi, 1990,
p. 609, figs. 6-1-10, 7.
Vepricardium cf. okamotoi Taguchi; H)Il, 2018, p.
40, pl. 15, fig. 4.
?Vasticardium ogurai (Otuka); F2A7#, 2009, pl. IV-5,
fig. 23.
PRHUEA: 18 £EA.
#H: Table 3.
T EOEARITERHE 30.4 mm T, 48 KD
VR D, MR ZEE RO BN,
R TR DM O A, B B> 6 Taguchi (1990) 12X
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O fie] (L1 R oD H Bt s R B 5 B FE D STz
Vepricardium okamotoi Taguchi, 1990
Taguchi (1990) (2 AU, AFEIT 44-52 RO B
ZFiD, Cardiumu ogurai \ZFELLIT 503, 36-40 A%
F5> Cardiumu ogurai LI3HUER 14 SRl D FL

FIMTBRZZE S ROND M THRRLLEN TV,

TR OEARITITBAR R 23 A S 72028,
Matsubara (2011) 235§ L 728912 @Hﬁ%t
PRAF D B UME KL ua:wy;gmcu\f_ , TR DFE
BT BB Vepricardium okamotoi (2[R E
L7-=. ¥7=, Ogasawara (1976) 25/ )1 Ik D T3 H
B R g BRLHE LT Vasticardium ogurai
(Otuka) % 42-47 ROKMEFD, AKFEIZ[FE
EIND.

& 3. Vepricardium okamotoi Taguchi DFFH]. *NR,
T L.

Table 3. Measurement of Vepricardium okamotoi
Taguchi. *NR, number of radial ribs.

(IR ESILD.

Specimens Length (mm) Height (mm) NR* Valve
SM no. 5524-14-1 242 21.1 34+ right
SM no. 5524-14-2 30.4 28.1+ 38+ left
SM no. 5524-14-3 29.7 26.9 39+ left
SM no. 5524-14-4 12.9 11.4 - left
SM no. 5524-14-5 20.7 20.0 33+ left
SM no. 5524-14-6 20.4 19.2+ 48 left
SM no. 5524-14-7 21.3 19.2+ 40+ left
SM no. 5524-14-8 14.2 12.7 41+ right
SM no. 5524-14-9 13.1 10.9 - left
SM no. 5524-14-10 11.8 9.2 - left
SM no. 5524-14-11 11.2 9.3 - left

Family Veneridae

Genus Timoclea Brown, 1827

Leukoma itoigawae Tsuda, 1959 X> L. minoensis
Itoigawa, 1960 23FTJ& T 5L 4V TCUNZ Leukoma J&
\Z-DUNTC, Huber (2010) 1%, AJE2S Protothaca J&»
HBL )= L THLIEAER LT, LILRG, i
k2 FFMT, T LWl E AT 5K
A FFSZ & T Protothaca J& &I TR EERD, A
WSDFHEIL Timoclea J&DHDTHSD. LIZ3- T,
Leukoma itoigawae X° Leukoma minoensis &£ "Cill

FHINI-FEIX Timoclea J&\ 2R @4 5.

Timoclea itoigawae (Tsuda, 1959)
(PL 1, figs. 12, 13, 17)

Leukoma sp. indet.; Itoigawa, 1956, p. 189, pl. 3, fig. 7.

Leukoma itoigawae Tsuda, 1959, p. 76, pl. 2, figs. 12a,
b; Masuda, 1966, pl. 35, figs. 26, 27a, b; 4+
I, 1992, p. 16, pl. 8, fig. 4.

Leukoma (Glycydonta) itoigawae Tsuda; ~F)111F0)>,
1974, p. 91, pl. 27, figs. 1a, b.

?Glycydonta itoigawae (Tsuda); & f)111EH>, 1981,
pl. 13, figs. 4a, b; SRAJIEH>, 1982, p. 75.

BRIUEEA: 41 $EA.

#HHI: Table 4.

TP OREART N (e K& 10.4 mm) T,
B RV N A T, 31-33 RO A
Fib, JE%AHE T o4 5. £z, FHREN,
TOLRWEREERWERBANLFFOIEND, B
IR o FTE PR RS E ORI
Timoclea itoigawae (Tsuda, 1959) |Z[RESILD. F
7z, I B U B R 1 o0 BA S 1 TR AR 2 DR sk S
7= Timoclea minoensis (Itoigawa, 1960) 2> ANFE|Z A
H BDD3, 38-40 ROfZFFD 5 TE%IJ%M%

# 4. Timoclea itoigawae (Tsuda) DFHHI. *NR, /i
SHIER; **NC, [FO B

Table 4. Measurement of Timoclea itoigawae (Tsuda).
*NR, number of radial ribs; **NC, number of

commarginal ribs.

Specimens Length (mm) Height (mm) NR* NC** Valve
SM no. 5524-23-1 9.3+ 8.0 32 10 left
SM no. 5524-23-2 10.4+ 8.3 32 17 right
SM no. 5524-23-3 8.1 6.8 31 9 left
SM no. 5524-23-4 7.4 6.3 32 9 right
SM no. 5524-23-5 6.2 5.0 27+ 7 left
SM no. 5524-23-6 7.1 6.6 - - left
SM no. 5524-23-7 4.9 4.0 29+ - left
SM no. 5524-23-8 5.7 4.1 32 5 left
SM no. 5524-23-9 6.8 6.8 33 10 right
SM no. 5524-23-10 6.4 6.4 31 11 right
SM no. 5524-23-11 5.0 5.0 31 16 left
SM no. 5524-23-12 5.5 5.5 33 6 right

Class Gastropoda
Family Turbinidae
Genus Turbo Linnaeus, 1758

Subgenus Marmarostoma Swainson, 1829

Turbo (Marmarostoma) ozawai Otuka, 1938
(P1. 3, figs. 24,7, 8)
Turbo (Lunella) ozawai Otuka, 1938, p. 16, pl. 3, fig.
22-24.



Turbo (Marmarostoma) ozawai Otuka; Horikoshi in
Kobayashi and Horikoshi, 1958, p. 50, text fig.
b; Masuda, 1966, p. 333, pl. 36, figs. 18-22; 5%
£a)INED>, 1981, pl. 27, figs. 13a, b; Kfa)INE
7>, 1982, p. 147; H1)I1-77111, 1985, pl. 23, figs.
3a, b; Ozawa et al., 1986, pl. 13, fig. 1; Oyama et
al., 1994, p. 20, H1JIl, 2009, pl. 1, figs. 6-8; H
JI1, 2018, p. 17, pl. 2, figs. 3-10.

Turbo (Marmarostoma) cf. ticaonica Reeve; Horikoshi
in Kobayashi and Horikoshi, 1958, p. 49.

Turbo (Marmarostoma) minoensis Itoigawa, 1960, p.
27,pl. 4, figs. 2, 3; S&£)I1ED>, 1974, p. 125, pl.
39, figs. 13-15; SK/FJIIED>, 1982, p. 146, pl.
27, figs. 12a, b.

Turbo ozawai Otuka; KR JIED>, 1974, p. 125, pl.
38, figs. 17-18; 4x1--#&R%, 1992, p. 18, pl. 9,
figs. 4a, b.

PRHUEA: 17 {8k,

#HHI: Table 5.

TAENOEHUTAEARITE TR R RAFIR
fETHD. 5 WIENGRY, IKJETIL 3-4 KD
FHEMIMNC 3 ROWNREFi>. ZHHOBINEAL,
(ZERICIED IS LOIETHILD. KIKTE LK)
M OREGITERS, KB ITE KLY EETIE 4 Koig
WhE 3 ROWRE RS, 3K Tl 5-7 AOIEH
[CRWENE R . 2 b OIRINEE 5 ISR E
PREZXL, 1 RO TERIEATILE A EIZT
WIRIRIEZI S b D, FHIXEMIE T, 0/hal
(R 10.3 mm), FEFIZIEW (FrRJE: 3.7 mm) .
F|OHNEIT IR T, HTe Dy, BT TS
Tte, —J7, WHEHIZFEHET, | BFoHnEEED
iz 2 Te.

AT, Otuka (1938) IZ&D A RO ALERED
BREHILTE 2 ERDOZH A ICEESE, Hiffil L Thd
ST, £ D%, Masuda (1966) (364 )1 VR ER N
BB L ONE RO RHINENO3 A Z Tk L,
BIRLTZ. TP OEARIT R R O 2R A
T, HHELVS SR EOERIHEEL TS, £
7z, Oyama et al. (1994) IFATE DA I VA A
AERAEL, I R U R S A oD BA it e T AR 2 B R0
#H N7z Turbo (Marmarostoma) minoensis Itoigawa,
1960 Difb Az i UT-fE S, E DRI —FL
O AEOH LY /=L TED, KiiTh
Oyama et al. (1994) [Z7E9.

BRI O B BT R EE RS D RLHS VT Turbo
(Marmarostoma) parvuloides Nomura, 1940 [3AFd#
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OB VIR Z R > Z & TIBIE A, it oo
Gy BERRAE IS TWD
Turbo (Marmarostoma) matsuzakiensis Tomida and
Kadota, 2012 [IAFELDS RE72R5% & LD D72 R
hafis, B BT3RS 2R > A TRRD.

# 5. Turbo (Marmarostoma) ozawai Otuka OF .
*NSP, K& LEOWEINEL **NSB, KJg o
WAL

Table 5. Measurement of Turbo (Marmarostoma)
ozawai Otuka. *NSP, number of spiral cords on
penultimate whorl; **NSB, number of spiral
cords on body whorl.

a) Shell
Specimens Height (mm) Diameter (mm) NSP* NSB**
SM no. 5524-30-3 17.3 15.8 3 7
SM no. 5524-30-4 18.4 16.1+ 4
SM no. 5524-30-5 14.3 11.9 4 9
SM no. 5524-30-6 10.1+ 8.8 4 8
b) Opercula
Specimens Dimameter (mm) Thickness (mm)
SM no. 5524-30-7 10.3 33
SM no. 5524-30-8 8.7 3.7
SM no. 5524-30-9 5.7 2.5

Family Haliotidae
Genus Haliotis Linnaeus, 1758

Haliotis notoensis Masuda, 1966
(Fig. 2B, P1. 3, figs. 12, 13, 16, 17)

Haliotis notoensis Masuda, 1966, p. 329, pl. 36, fig.
1; HJIl-#71l, 1985, pl. 23 fig. 6; Ozawa et al.,
1986, pl. 13, fig. 3.

not Haliotis notoensis Masuda; Okubo and Takayasu,
1979, pl. 1, fig. 1. [= Haliotis amabilis (Itoigawa
and Tomida, 1982)]

PRIEEA: 41 B4,

#1: Table 6.

T A g OREARIT/NR T EAR O 2 FF 2 (e K
£ 36.9 mm). &I 2 BAOMENLRY, KET
13-26 AOIVERIZ RS, K L OREE T
TIEABAITHI 6-15 KDL THIHERN D Z D
no. iz, (REOJE A TIE 10-17 HOFE M B
DAFNBAOND. ZHHDORFEND, T8O
RITANBEO RN @I LELE SV Haliotis no-
toensis Masuda, 1966 (2] ESN5.
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Haliotis notoensis Masuda |5 B IR D iR &
BA e 15 R A LV RS AU T2 Haliotis amabilis (Ttoi-
gawa and Tomida, 1982) (ZixbFEELT 5205, Hali-
otis amabilis (Itoigawa and Tomida) [FAFELD KT
T (e KEE: 87.5 mm; & HIED>, 2006), 62 ADER
FhETROERN 2 FFD i THERD.

Okubo and Takayasu (1979) (3 &1 VR s 7 =5 D
I\ LB D5 Haliotis notoensis Masuda Z#f 5 L7273,
& HiEN (2006) (2L fERSh TWDH IS, €D
RESIRME DO RS E 75‘%9\%}%@1&%$
Haliotis amabilis (Itoigawa and Tomida) (2[R €4
5.

7285, MR, Haliotis JBIZZ<DJRIZHIHEIZ
B Il 77 STV 528 (1l 21X, Ttoigawa and
Tomida, 1982), Geiger (1998) X°> Geiger and Groves
(199 1L DRI I DARIN A+ THHZ L%
FERL CW5. AR OB RIZEY, AKw Tl H. noto-
ensis Z R EDHBITZ OV,

% 6. Haliotis notoensis Masuda O &till]. *NH, FLI;
**NSB, &JF _LORINEL ***NAB, K& Lo
HEMIEL.

Table 6. Measurement of Haliotis notoensis Masuda.
*NH, Number of holes; **NSB, Number of spi-
ral cords on body whorl; ***NAB, number of ax-
ial ribs on body whorl.

Specimens Max. length (mm)  Width (mm)

Height (mm) NH* NSB** NAB***

SM no. 5524-33-1 333 235 7.1 12 23

SM no. 5524-33-2 22.0 15.3 7.1 10 13

SM no. 5524-33-3 289 17.1+ 6.0 14+ - 5+
SM no. 5524-33-4 20.8 15.3 5.8 9+ - 5+
SM no. 5524-33-5 36.9 24.4 9.5 15 - 9+
SM no. 5524-33-6 32.8 23.8 10.6 9+ - 9+
SM no. 5524-33-7 29.0 22.7 6.8 12+ - 10
SM no. 5524-33-8 19.4 15.8 5.7 - - 6
SM no. 5524-33-9 18.1 - 5.8 12+ 22 12
SM no. 5524-33-10 14.4 14.2 5.0 17 26 15
SM no. 5524-33-11 15.1 11.9 - 9+ 16 9

Family Littorinidae
Genus Littorinopsis Morch, 1876

Littorinopsis miodelicatula Oyama, 1950
(PL. 3, figs. 9, 10)

Littorinopsis (Littorinopsis) miodelicatula Oyama, 1950,
p. 7, pl. 1, figs. 2, 3.

Littorinopsis miodelicatula Oyama; Masuda, 1966, pl.
36, figs. 28-30; KA)I[1EA>, 1981, pl. 28, figs.
8a, b; SKRAJIIED>, 1982, p. 156; Kobayashi and
Ueda, 1991, pl. 2, figs. 6a, b.
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?Littorina (Littorinopsis) miodelicatula Oyama; Rosewater,
1970, p. 466, pl. 358, figs. 1-3.

Littorinopsis? miodelicatula Oyama; ZZ¥71%7)>, 2014,
pl. 1, fig. 16.

PREUEEAS: 21 fE1A.

#17I: Table 7.

TP JE OREARIT R R & 12.1 mm, i Kkt
10.4 mm TEAEE TS, PR 2 JEOMks 4-5 18
DRERINOTLD . IR RS 8-10 RD
FVMRERN AR, BRAREBRE) 0O A2 A5 CIEHIN R
FERLIR &72%. REB TRV . (KJE ORRIEIT T,
7-9 KOWRhZRFD. ZIOORHENG, IEAILE
R o FHE P R AErLRE ST
Littorinipsis miodelicatula Oyama, 1950 |Z[F]E 4L
5.

Oyama (1950) M EHEL TWHID1Z, BLAEFED
Littorinopsis carinifera (Menke, 1830) (X Littorinopsis
miodelicatula Oyama (ZFRELT 573, A3 L0 K&E<
(e Rkl 22.2 mm), 86 20 RKLZWNZLET
AR XBISND.

#F 1. Littorinopsis miodelicatula Oyama O &t iHl].
*NSP, RARE LOBRIEL; **NSB, K@ Lo
BRI

Table 7. Measurement of Littorinopsis miodelicatula
Oyama. *NSP, number of spiral cords on penul-
timate whorl; **NSB, number of spiral cords on

body whorl.
Specimens Height (mm) Diameter (mm) NSP* NSB**
SM no. 5524-39-1 10.1 8.2 8
SM no. 5524-39-2 11.2 7.9+ 9
SM no. 5524-39-3 5.7 4.6 8 17
SM no. 5524-39-4 6.3 43 8 15
SM no. 5524-39-5 4.9 4.6 8
SM no. 5524-39-6 4.6 5.2 8 16
SM no. 5524-39-7 4.6 3.8 7 16
SM no. 5524-39-8 32 32 7
SM no. 5524-39-9 12.1 10.4 8
RSB L AR ORBBEETRE

] 2 WA 0> 1 P T 0 E H L 7 AR B W b
I, TURT A AORTH O HEIR ] ~ g o
BRI O IREVITFE (Otuka, 1939) IZRFEY72
FENFRDOOND. F/0flil LT Scapharca makiyamai
(Hatai and Nisiyama), Vepricardium okamotoi Taguchi,
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Solidicorbula succincta (Yokoyama), Anisocorbula ohi-
roi (Masuda), Diplodonta ferruginata Makiyama, Timo-
clea itoigawae (Tsuda), Turbo (Marmarostoma) ozawai
Otuka, Vicaryella ancisa (Yokoyama), Littorinopsis mi-
odelicatula Oyama, Conus tokunagai Otuka 231 HL
2.

ZRELT-HIREMIN AT Megacardita osawanoen-
sis (Tsuda), Vepricardium okamotoi Taguchi, Timoclea
itoigawae (Tsuda), Turbo (Marmarostoma) ozawai Otuka,
Haliotis notoensis Masuda, Littorinopsis miodelicatula
Oyama 72 E WD, SHEMAE) B0 (Table 1), BEHIL
7= 58 flirf 52 FHIL T EDYIEH ThL. BaET
MOZELED Turbo (Marmarostoma) ozawai Otuka 73
PEHIL, Haliotis notoensis Masuda 23 FIE 552 (K
TREHL TV AL (Fig. 2B) &5 &7 5L, HEREIGT
ULIETEDIFAENHEESND. FTe, BEETITI,
Turbo <° Haliotis D45 )@ T HIED>, Eucherus,
Lunella, Pirenella, Littorinopsis, Crepidula (Bostrycapulus)
72 BHEDMRIHAT T A B3 RS )& (Higo et
al,, 1999) #&te. —J5, Saccella, Chlamys (Chlamys),
Megacrdita, Myadora, Diplodonta D4 J&1%, BiH T
[T 1020 m BHEIZAERL TS, LIzndoT,
b PE B DB TR G ROV 7R SRR 2 TR BR BE
AR DMDNRAE T DM ST 2
&, HREOTR] 7 WHIRT JE VTR 72 e e 2 1D I [
DK 1020 m DI IVNENTFLEL, AREEIT
ZNHRE RO IERIZA R T AFENEFRE LI DL
Ezbhb.

Fo, B LD T ER AL B E A DREEH L T
WS~ 7 — 7 I OWAREIE (Oyama, 1950) &
Iai@fEl U C, Littorinopsis miodelicatula Oyama 7345
FHis. F2, Oyama (1950) X° Taguchi (1981) 23
FEfL TWAIole, ~ v rr—7 MR AERL
TWEEB ZBIVTND Vicaryella b FEHIL TS,
~ =T HOFIEL, 3 CITIMEE B O
D pEH (Kobayashi and Ueda, 1991 @ Loc. 5) C{5fiE
741 (Kobayashi and Ueda, 1991), Z D FEHNGIE
~o7a—7 OWEHbA Kandelia b#ESHL T
% CBRRIED, 2016) . LToA o T, ARBESEITHERSYS
Iz~ 7 e—7 WP FEL TV ZEBRLT
WHEEZBID.

E

AL RS AN RE OV SLRIESR, IRA
RIS SRR Z R T DI2H 72, BHEEIC

7pofe. Fie, THALRFEEH oM Fitz
YT A ONTITE R W2z, HUR
AT O RO ARD—E %2 Z it
W72 2, HESCIT O TIE GNS Science (New
Zealand) @ Alan G. Beu {8 {2 BIWV=720V =, 18
H RSP K & S PR O H )N LR L, BriR i
LA TEDEEF RS MEZ B DIL T B A
N0 FEUTTEIFLER L R,
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Plate 1
Fig. 1. Saccella saikaiensis Masuda, SM no. 5524-1-1, right valve.

Fig. 2. Scapharca makiyamai (Hatai and Nisiyama), SM no. 5524-2-1,
left valve.

Figs. 3, 9. Glycymeris (Veletuceta) cf. cisshuensis Makiyama.
Fig. 3, SM no. 5524-3-1, left valve.
Fig. 9, SM no. 5524-3-2, left valve.

Fig. 4. Myadora japonica Habe, SM no. 5524-8-1, right valve.

Figs. 5, 7, 8. Megacardita osawanoensis (Tsuda).
Fig. 5, SM no. 5524-7-5, left valve.
Fig. 7, SM no. 5524-7-6, left valve.
Fig. 8, SM no. 5524-7-9, inner surface of right valve.

Figs. 6, 14. Epicodakia minoensis (Itoigawa).
Fig. 6, SM no. 5524-11-1, left valve.
Fig. 14, SM no. 5524-11-2, inner surface of left valve.

Fig. 10. Thracia sp., SM no. 5524-9, left valve.
Fig. 11. Merisca sp., SM no. 5524-16-1, left valve.

Figs. 12, 13, 17. Timoclea itoigawae (Tsuda).
Fig. 12, SM no. 5524-23-2, right valve.
Fig. 13, SM no. 5524-23-6, inner surface of left valve.
Fig. 17, SM no. 5524-23-3, left valve.

Fig. 15. Diplodonta ferruginata Makiyama, SM no. 5524-20-1, right
valve.

Fig. 16. Gastrochaena sp. with its burrow, SM no. 5524-24-13, right
valve.

Fig. 18. Chlamys (Chlamys) kumanodoensis Masuda, SM no. 5524-5-1,
right valve.

All scale bars show 5 mm. Except for Figs. 9, 10 and 16, illustrated
specimens are silicone rubber casts coated with ammonium chloride.
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Plate 2

Fig. 1. Solidicorbula succincta (Yokoyama), SM no. 5524-17-1, right
valve.

Fig. 2. Anisocorbula ohiroi (Masuda), SM no. 5524-18-1, right valve.

Figs. 3, 4. Vepricardium okamotoi Taguchi.
Fig. 3, SM no. 5524-14-6, left valve.
Fig. 4, SM no. 5524-14-3, left valve.

Figs. 5,7, 9, 14. Periglypta sp.
Fig. 5, SM no. 5524-21-5, left valve.
Fig. 7, SM no. 5524-21-2, hinge part of right valve.
Fig. 9, SM no. 5524-21-1, inner surface of right valve, white arrow
showing a pallial sinus.
Fig. 14, SM no. 5524-21-1, right valve.

Fig. 6. Clementia papyracea Gray, SM no. 5524-26, left valve.

Figs. 8, 12. Phacosoma tugaruana (Nomura).
Fig. 8, SM no. 5524-24-1, left valve.
Fig. 12, SM no. 5524-24-2, inner part of left valve showing a deep
pallial sinus.

Figs. 10, 11. Cyclina (Cyclina) takayamai Oyama.
Fig. 10, SM no. 5524-25-1, inner surface of right valve.
Fig. 11, SM no. 5524-25-2, right valve.

Fig. 13. Lutraria osawanoensis Tsuda, SM no. 5524-19, left valve.

All scale bars show 5 mm. Except for Figs. 4, 6,9, 12 and 13, illustrated

specimens are silicone rubber casts coated with ammonium chloride.
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Plate 3

Fig. 1. Euchelus notoensis Masuda, SM no. 5524-29-1, apical view.

Figs. 2,3, 4,7, 8. Turbo (Marmarostoma) ozawai Otuka.
Fig. 2, SM no. 5524-30-11, inner surface of operculum.
Fig. 3, SM no. 5524-30-8, outer surface of operculum.
Fig. 4, SM no. 5524-30-6, apertural view.
Fig. 7, SM no. 5524-30-4, apertural view.
Fig. 8, SM no. 5524-30-3, abapertural view.

Fig. 5. Emarginula sp., SM no. 5524-32-1, apical view.

Fig. 6. Lunella kurodai 1toigawa, SM no. 5524-31, apical view.

Figs. 9, 10. Littorinopsis miodelicatula Oyama.
Fig. 9, abapertural view.
Fig. 10, apertural view.

Fig. 11. Pirenella tokunariensis (Masuda), SM no. 5524-35-1, aper-
tural view.

Figs. 12, 13, 16, 17. Haliotis notoensis Masuda.
Fig. 12, SM no. 5524-33-10, apical view.
Fig. 13, SM no. 5524-33-11, apical view.
Fig. 16, SM no. 5524-33-4, apical view.
Fig. 17, SM no. 5524-33-7, apical view.

Fig. 14. Crepidula (Bostrycapulus) minoensis Itoigawa, SM no. 5524-

40-1, apical view.

Fig. 15. Vicaryella ancisa (Y okoyama), SM no. 5524-36, abapertural
view.

Fig. 18. Turritella (Hataiella) yoshidai Kotaka, SM no. 5524-38-1,
abapertural view.

All scale bars show 5 mm. Except for Fig. 14, illustrated specimens

are silicone rubber casts coated with ammonium chloride.
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Plate 4

Fig. 1. Pachychrommium harrisi (Pannekoek), SM no. 5524-41-1, apical

view.
Fig. 2. Cryptonatica sp., SM no. 5524-43-1, apertural view.
Fig. 3. Mitrella sp., SM no. 5524-47, abapertural view.
Fig. 4. Tanea minoensis (Itoigawa), SM no. 5524-42-1, apertural view.
Fig. 5. Oliva osawanoensis Tsuda, SM no. 5524-54, apertural view.
Figs. 6, 7. Reticunassa simizui (Otuka).

Fig. 6, SM no. 5524-48-1, abapertural view.

Fig. 7, SM no. 5524-48-2, abapertural view.
Fig. 8. Cypraea sp., SM no. 5524-45, apertural view.
Fig. 9. Chicoreus cf. asanoi Masuda, SM no. 5524-53-1, abapertural view.
Figs. 10, 13. Merica sp.

Fig. 10, SM no. 5524-33-7, apertural view.

Fig. 13, abapertural view.
Fig. 11. Eocylichna sp., SM no. 5524-59, abapertural view.

Fig. 12. Conus tokunagai Otuka, SM no. 5524-56-1, abapertural view.

All scale bars show 5 mm. Except for Figs. 8, 11, illustrated specimens

are silicone rubber casts coated with ammonium chloride.
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