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Abstruct. The Upper Cretaceous Himenoura Group is exposed in Oshima, Amakusa Islands, Kyushu, southwest
Japan. It is composed of inner shelf, shoreface, bay, and various tidal deposits, which are characterized by wave-
and tide-dominated facies. In addition, abundant bivalve fossils are divided into five fossil assemblages and these
correspond to each depositional facies : Inoceramus - Sphenoceramus - Nanonavis sachalinensis (inner shelf),
Glycymeris amakusensis - Loxo japonica (shoreface), Yaadia japonica (shoreface), “Ostrea” sp. - Septifer
ushibukensis (bay) and Corbula ushibukensis - Crassostrea sp.  (tidal flat and tidal channel) assemblages.
Characteristic species of these assemblages show autochthonous or indigenous mode of occurrences, and their
habitats are reconstructed from the modes of occurrence, shell preservations and depositional facies. These

assemblages can be considered as indicators of the Upper Cretaceous shallow-marine environments.

Key words: bivalve fossils, facies analysis, fossil assemblage, Himenoura Group, tide-dominated facies, Upper

Cretaceous, wave-dominated facies
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FE A EROEHERE LB, EICRERIRORE
TR & FEARESC, OB ICAET 5L
MHEEICIES AL TWS (B - BH, 1973). KRBT
JEMERR D DB OHEFREY 2 H72 0, T VA PR,
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RKEFZBSTEOKEMICH D 4EETHRBICIE, MHER
LESHE R T OBE, WA, BEREPEOEKICH
TeoThfitTd (K1), KEOHEICS>WTIE, HEEIT
(1960) 1T &> THIDH THHERO DAL AT I, Hh
BB X VEFOMEBIRESN., 5T, FEIT (1960)
V& Inoceramus <° Glycymeris 78 £ O M BEILAEBEET 5 Z
LEWmEL, IBEOLABERZHAI L. £z, AR-
B (1973) 1, Inoceramus <°€ DO —H BALH D FEH
Wb & DNWT, MOHITIC AT DIEHERE & O P
OHERRIC OV TR L, KBICEHT 2 A HRIMEH
fEfE EEHEERE O THICHY T2 L 2L IC L.

ZDO XS ICBEDOHTEIC X > THESCEF OMIIEH &
DT> TVWD D, et ECBR OWME, H 25V ik

MR TEIT DN F 25, HRENRIFIEL LT
Tashiro et al. (1980) V&, WEIHERE L5 0 B 2K D HERS
VAFAERELTRY, FOPTRBOEHBEE bR
LTW5, UL, HHEESEREOBENREHITR<,
HEREARARAT O AN R HERE IR BE DIE S ITITEE » TV,

AR 2921, Tashiro (1976) DEEMDN->ALIERY
ORI E R D DD 00, {LAEEOFIRE DORER,
(LB OERBERICL ES3LF 75 /) =T LIt O TOHF
ZEIL, BREE LT > T 5., 2kt L THRBRIE D (1990)
i, BREEHSRSIORETSOIMER RN
o B EEH 2 SR BALE o A S X OV R A bR R
BREOEEEICOW TR L, BICEBEE AR - TEH
T~ REA (Crassostreasp) DERZHEL 2. L
2L, ZoMoZHEOERSCHEFREBIIERILTES
T, HAERESABRREICOWTIIRHOLERS S.

2 CANIGE T, HEREM ORI B HERIREE, AR
EDOTF 21T LD HERMNT 23 272V, KE T
TOMEMEROHBRE ZE T L. O LTHRES
THEAAHEIIZONTEDORERICS & D& {aFEZFAIL,
PERPRTERIEDBRI S TN L DAEBRREAHE L 2.
FORER, HERO K AR, %A OHETE
REZMRFT 2 LT, BEOREL L CEERENEZKE
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REDEFEEFHOME

KB ICHAET DM ER L EET, BE300mil k
T, RESCEE, BENLRD. BoltBIiciE N EmR R
UL AR L, Hdehs & iz 0o TS 2MES 22 U-Tla 28
EA3 % (HA-BH, 1973). ABFFE CIXEMR-%H (1973)
DOIEHEROBFX S (=y MX4) ICERBICHE,
EPTFEAEUIL, EHAEUMalc=595. LarLl, UIDOTF
BRICHE Y T B HERE O A AR DS A - BPE (1973) L3R
D, PALNICWEESEThH---), ZOBE2UJak L
ZO M OREESE Z M L U-Ib e LT, MBS
B AR CAEMITINS0°W ~N80°E TH Y, F§I1220~30°MFH A}
TOMEEMOEEEZRT (K1), £, &ichbizoT
FEFINB60°W ~N85°E D/ fE 378 H AL 5.

U-lal3BEA50m T 0L s Ic oA L, Ele v Ty
7 WA B ISR E T DAk~ TP RE XV 72 B, Uldads
LEHT 2R ITD 720, R TEOAYHELSREL /-
BEIK IR T Inoceramus sp. <° Nanonavis sp. 3EXIEL,
BRI D Loc. 0312 ClX Corbula sp. D DFED S
b, FEiz, UlaDix FEBICHY T 5 Loc. 0311526137
VEFA MUEFETH B Texanites sp. D3EH L 7z, Toshimitsu
(1988) 1XALiEE D A #iR FEIREERICK TS T TS
AL VT ARDERRFEHRE L 2B, £DOFRT
Texanites sp. [FHBEIEHRLY v =T VI~ =
T UMBRRIHZRT T VB S A PELTHETLATND,

U-Ib i3 fEERI60 m TRHOALFIC ML, WKEEZET5
WHEEE 2 EH LT 5. & PS8 & iy 2 <#,
JEE0.3~2mD > v 7R EE D HE S D MBI &
LEZ 2~ 3 mOMKEHEREDHBN LY, WEE
\ZVX Glycymeris amakusensis IFE £ 5. A=y b DFHE
Td DM IKEH B IEH > B 1L Sphenoceramus orientalis X°
Nanonavis sachalinensis 55 O — A BALFH R EEICER T 5
(E12 ; Locs. 0309,0315).

U-Tla (2B E4200m TROH~FEEICH L, a3
BT 2R T & TS, TeAEE 0P, WA EE o B
KAITE S, F FBOEIK25m iFN Ty 7 REZEHE
N T 7 RURA B SR T D L ~ LRI R A S B L,
Va2 DV D> HKI200m Vi 5 TV Yaadia japonica, Glycymeris
amakusensis, Loxojaponica 5 73EEM T2 (B2 ;Loc. 0303).
K=y b TERO PR~ AR S B I S K20mT K 7
TRIRREERBRET DS, S HIC EALICIEE 4920 m T
KD XWBEREPSML, NEy ZRFIZBEIFE
T %2 0.3~ 1.5m DAL~ R a8 2 #ede. Z D RAJE
%4 2> 51X Mesochione trigonalis<? Corbula ushibukensis 7% £ D
R BACEBENT S (K2 5 Loc. 0304). U-Tla® LRI
JEE85m LA T ~ T 7 BURLAR J B A3 6 5 % R ~ R HELAE
WaEBEFELL, —HICHES, Fry—F, Xban
EOM~/NEER L RS L IZERICER D, ET,
WK OG0 2 292 EWHEEL O LW RIBIK 72 e ~
ORI A BN LIX L IXBEAE L, T h &ICi Corbula
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ushibukensis DEEBMNEG END. X 51T, U-lla BRI A
BLOBEMIBFENICELRHMLH 5.

WA & MR

KEBICHAT D HERBEEICONT, 10050 1 A7r—)b
ORREZERL L, EOEM, B, RS, Him
FEHEA 72 & OFEIRBIZRICL &L SV THEREMAT 2 38 2
Role, FORER, HREH1~7 (K3, 4) 28 &z,

HFEHE

1. FF

HEREAH 1138, WEIRSEOIRE CTAYRELOIEE L Tk
BI~MRIDE K0 72D, REMBPZ <GEh, T xofh
il CT& % Crassostrea sp. X° Corbula ushibukensis 7 & D —.
B LA, B IO Thalassinoides isp. 72 & DAFALA & &
BICEHTS (K2 ; Loc. 0305). AMHELEZIT T\
WERZY TIE, K DEBWERIRVES (v b ag) & ABHIRI~
FRRIAD A S L v R~ R @B (lenticular-wavy bedding)
ZRLTVWS, ThoomEEb L ey, L
ELEH LY MYy PARLEEWY v 7VER (Harms,
1969 ; Yokokawa, 1995) Z@E S5, HAHY v 7 VHE
BIL, Vv P OREETE ORI FR S L < IEIERFRT
HY, EOTEFHIIHLAZHERTND, By Ry TS
HEWD v IVEHORIE R L, LR EEEO =Mool
WA ZRT S OREBT 225, R FMERTIEbHD.
HERFAR 1 ILHERRAR 2 ~ 4 24 5.

2. HEREEREE
HEREFA 113, W1 LA N & BT th s o0 T8 o HERY

20044F 9 H

LEZOND., LU RR~ERERICEEND D LU b
Uy FAREETRY v PABRFRT T HROERAE, #w
WO LT E FTIFHoOEELZREL TR, HEK) v 7
TR L IRIBOE T L > TER SNz L EZ b5,
Tz, EMRELOFENEE THY, ZEOREYSEH
gt Z 1L, TROEAEEMIEEDEAThH-TZ L
BT, 2B, FMEFEREE CHIE IND REYSOM, WY
R EFLLEZLG0HEYIL, B LEHEoTEEL O
M CHERE L 72 RIREME R H D (K2 5 Loc. 0305).

HEHE 2
1. Fe

HERRAR 2 1%, HEREME 1 & AU < JRE TERIR O MEARI~
RGPS TR TH 205, HERAH LI TRV WETH 5.
HEREAR 1 &R U < BEZE R AEMBTELSBIZR S, Crassostrea
sp. D 3w =—=X Corbula ushibukensis 7% £ D _ K A{tA,
Thalassinoides isp. 7% & DAEELA & T, EYHEILOFE
DO HNRWETIE, FATEES Y L—F — B
Sh, WHEEICII LY M)y TV EBRT 2 EAOR
RIEMMBEROND ., HEFEME 2 1I3IHEFME 1, 3, 4icfEoT
AT D DIHERERE 1 22 B IXEBIC (LT 5.

2. HERREREE

HEREAR 213, JREMW TR OHEEY) (HEFREM 1) 225
BRICE L, WEE THOTE 6 W T8 OHERY) ©F
BICARONAPATEHRSC 7 U— —EHEEZHES T 1D,
HIEHE THOTRPOE THTHERINTCLEEILND.
e, EYEIORFIITE TOERREYIEE 2R T,
2B, < HXOMETH 2 Crassostrea BOATENX, HFfAD
CBNWTHHABLIZEFRLTHL2ELMONTND
(Komatsu et al., 2002 ; /M&, 2004). ft-> THEER TS
5 Crassostrea sp. D21 =—@PEMHIE, HEFEAH 2 235 KER
RETOHBEYTHD Z L 2R, FREICIIHAKDFA
BHoTZ LMREZ 5.

HEFEHE 3

1. FR

HERRHE 313, EACIRFIIBEIRS b 7 7 BRI R B B 3 g6
T R~ MR B CREE D A 5 B 72 0, WE Ok
PEESHOTE VY, IR B RE S EE S, EA3E
RFRe IO RR 2R T BEE L IZF AT TH D, T
OHEEmICIILELIZZ NV — b F % X FBBE S, Hif
FDLoc. 0322 TIXM P B AL ~DO WM EZRT. Thb
OBRE IR O E DI~/ MEE DA THEbh, HES
0T ¥ — N O~ TR, R~ A R O R AR,
A O R EEET. ok, TOULORREEZED
2 MBI HERE) X B IR b 5 E I 2~35mD =y b
BT 5. HEFEAR 3 13—M%IC, HEREAR 102 0 LAZICE
20, BOHERME1, 210k TEDNS.
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Lithology Sedimentary structures Fossils Environments
Dark grey poorly-sorted Lenticular bedding Crassostrea
1 sandy mudstone |Combined flow ripple lamination | Corpuia Supratidal - intertidal
B Very fine-fine sandstone Bimodal current ripple lamination| pfesochione (Mud flat) -
A A with fragments of coaly plants|Bioturbation a
4 Poorly-sorted muddy Flaser bedding Corbula g—
5 very fine-fine sandstone Current ripple lamination Crassostrea Intertidal - subtidal |3
Bioturbation (Sand flat) z
—
D
o
Medium-very coarse sandstone |Trough & planar Crassostrea o
3 Poorly-sorted gravelly sandstone cross-stratification Intertidal - subtidal | =
Flute casts (Tidal channel) S
Channel 3
Medium- coarse sandstone with |Cross-stratification with ,3,
mud drapes reactivation surfaces . v
4 Tidal bundle Subtidal
{22 = Black safndy muctistofne Wlith . I;‘urtnrrz)o?(y cross-stratification “Ostrea” sp. g
—— ragments of coaly plants | Bioturbation Septifer g
> Fine-medium sandstone Leptosolen Bay ®
)
3
v v Fine-very coarse sandstone Hummocky & trough Ammonites =1
N cross-stratification Glycymeris o
6 — Bioturbation Loxo Shoreface %
oo~ | Yaadia 2
U\ Dark grey sandy mudstone Hummocky cross-stratification Ammonites =
7 == Fine sandstone Bioturbation Inoceramus Inner shelf 3
U Sphenoceramus o
\ Nanonavis @

3. HERTR DX 7> L HEE & N ICHERRER i X OEHMEA . ARIRIX O FLENEX 4 221,

2. HEREERIR

HEFEAR 3 12380 H LD FICHOFIR 2R TR & 1 <0 R FF
BRENL, FxY RVOBAEEICHENTHY, FHIREIR
JEEC b 7 7 BRI EE SR ET DAL T ¥ R LA
TOHMEM TH D, I 5 ICHEFE 3 1LY TR OHEY T
B HHEREA 1 OHEREAH 2 O EALICE 2 ), FHOHEREFE 1,
21X ->THBLND Z LD, B~ T AT oMYy
WEOHBE TH S5, LirL, HfEFFED Loc. 0321,
0322 f13r T_EFMRAL 27~ F ¥ ROV REHERYIL, 7
N—hXX X EEELR, FROHERY &S TEL S
FIROENHARE TR S ND. 207D T E
LN OFEEER DAL TWIEATEELE 2 65,

HHEE4

1. B

HERRAR 4 13, R EE 2338 L 72 )2 £ 30~60cm D ki~
MBI S B TRESIT b5, Zhb o BHE ORIE
IZix, B 2~5mmBEOIRSEDHEE (mud drape) 235
BIBIR SN, BB LB S 0IRT (K
5A)., REHBRITER 2K T 2 WaEE 28 A T2
Bty Mo TWaES R oivsns, BAKEMAS LI
JEBIZ L > T7 L= RICEFRL TWAHESBL W (5
B). 7z, TubomEBICE, U UIXHEZRFIEH
i (Nio and Yang, 1989) 3£ (K2 ; Loc. 0319),
W OO FEEA TILEE B 28 A TR 8 3 o Fif i i
ERFMAZLL, JERER EEREMOE LPE R A

SBEAELHD (M2 ; Loc 0307). £/, THHDOMAERE
O _EHIIME10m LA E OB s e Bl ok ERL, £0
EACIEEE 3 ~5mDT 2 — 03 35ET 505, AL
X > TENS OBEEITIE SN T BIEABE ., HERE
FHA T UIX U IEHERSAE 1 SOHERSHE 2 0 BAZICE 722 A3, HE
FEM A2 DHEREH 2 I LT 2B b RO ON D,

2. HERHEREE

A BE ORTE ECIES OWEE (mud drape) %5 #
B, ZA XN KL (tidal bundle) DR EZRT.
Ve D T VAT IRE & FlE 00 KR DA N K I
L TWRRL 7230 L T, AlER O LE2SEbhd Z &
TR I, & A F NN ROVREE, — I IERO
REWHTHETHDNOTV FY =2 — TR EDHRICH > T
%95 (Nio and Yang, 1989). %7z, TNHDX A H
VR RVICHE S R ENmEIE, #liROZEbic X - TR S
NickEZ o, FIEEEOE LB T O wikm i i
s T EIE & S L T 2 ATBEME A3V (Nio and Yang,
1989 ; Reading and Collinson, 1996). & A XL 3 Kb
FAEDT 2 — IWINAE D TE R R 22 i & -
THELNTEDOTHA .

HERRHE 5
1. 5¥%
HEREM 513, ES15~2mOMEREE L, NEY 2R
R EH (HCS) MVWET 58 X0.3~ 2 mOfki~Fhiida
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Legend
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XX Trough cross-stratification
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5.A: ZAZNNY KVEES RIREHEAFEET S 058 HEREM 4, K2 5 Loc. 0307). B: & A # /30 KAVHOTEE OB (mud
drape) . AD B T - D 2R L TREL 2L O T, 27 —3—=F2em. C: N2 Ty ZIRFIRBHES R ET LA B (MRS
5,2 ; Loc. 0304). D : NEw 7 RBREESIES D048 (MR 6, M2 5 Loc. 0301). E @ BFIR@IRAE L Ty 74K
FIZBHE (HCS) 23N %ET D W EBOHTE HEFEM 7, K2 5 Loc. 0315). F : Mesochione trigonalis (BB RHITRT) OEER, BHHE
AR LI O MR 1, K2 ;5 Loc. 0305). G @ AWREL L= T TcW BRIy FIRITEKEIET D Glycymeris amakusensis DEEIR. B
BHZHRE L b0 T, BN IhE— L FE L TEES NS (HERME 6,2 ;5 Loc. 0302).
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B6 . JEHERE ORI S L OERLE. BAUBERBELZ RS AOM Y T 7 IMUERE S & OFEHERE & ki 2%

B (K5C) LoEBE» 5725 (K2 ; Locs. 0304, 0318).
ﬁawiéfiwﬁﬂ# B B, ZEORICEY B

5~10emDFHIRE /¥ 2—N % & Te, HCSW A8 O Lo
HERTREYE 1, AEWHELIC K- THHES TR Y BT i3t
RTH2., WHEIREBICE, EEH20em 0 HREER 3
Eh, A ZRATXED “Ostrea” sp. e ENEEND. Tz,
Tea TV EIRA LA D Thalassinoides isp. D3MREICHZE S5,
HEREHE 5 13X UTa 0 FEAHTICEE T, BEIEHI20mIcRB XU,
HEREMA 3 0 RALICEZR Y, HEREHA 2 ° 3 O FALICHIE T 5.

2. HERERSE

NE Y ZRFEEIL, BB O RB)E R BRI
Yo THE X (Dott and Bourgeois, 1982), & D EALIC
ER D EMIELORE L IeEE, #RFIOREL T
RHERE U728, EABYOIEENIC X - THELBHEAT &
E 2 b5, HCSHY A XM PRIREMR 0> SRR IRRIE IR 1F
FRSREE & AR IRIEARRE O TRIES LD &5

ZDNDH, HERIFB DR S WFIESC e & iR O
BIRDEE 2 Z IS WERE T, XVIERWEFTTH 2R

FRRICTERR S Ve HERERE DI EE S VT Ic iR S b Z L
MB5NTWS (Walker and Plint, 1992 ; ¥4, 2001). Hef&
05 I TR OHEFEY) (MEREFE 2) Ok O HEFEY)

(HEFEFA 3) ZfE 5 F b, HILICTFRPEET DT AT ¥
V=7 7= D X5 eNBRREE 2R T7EA5 5.

#HEHH6
1. R
HEREAR 6 1%, N>y ZREIRBEH (HCS) A D

RIBEDFEET BRI~ PR EETEE L, T 7RIS
JBHL ST T B R~ FRHLRI DS Ak 5 . HCSHM B DB
SF1~5mTHY, LIZUITHCSHERBRE L5 L
Feard (K2 5 Loc. 0301, XI5D). BAE EIEFRL
~HBIRY A MBS T, B < B S T Bt 211 5
F7z, Loc. 0303TiE, EAE RICE S 5~15cm D B
ERBNRFEET S, HCSOIEMLRRAM OFAEIL, Cheeland
Leckie (1993) ®Isotropic HCS (% 5M4HCS ; HEH, 2001)
E—HT 5. 78, HCSHERE O AL AV ELO3
FEILL->THIRTHY, Z0X5BWENLTVEFA b
D Texanites sp. DEMT 5 (X2 ; Loc. 0311). HEFEFH 6
VIPRIERN O HEREN) T8 D HEREM 7 D LAZICE R Y, HERE
3D RIS 5.

2. HEFEERIR

N Ey ZRFIREEIE, BRI ORBYTCE I
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7. REOEHERD S EH T 2 M E{LA. A: Corbula (Bicorbula) ushibukensis

Tasihro and Otsuka. Right valve, xX1.25 (X] 2 ; Loc. 0320). B : Corbula (Bicorbula)
ushibukensis Tasihro and Otsuka. Right internal cast, X1.25 (¥ 2 ; Loc. 0320). C :
Septifer ushibukensis Tashiro. Left external cast, X1.5 (K2 ; Loc. 0304). D:
Leptosolen japonica Ichikawa and Maeda. Left valve, X2.0 (X2 ; Loc. 0304). E :
Loxo japonica (Amano). Left external cast (KE2203), X1.0 ; Loc. O3 (Tashiro, 1976).
F : Loxo japonica (Amano). Right internal cast, X1.0 (42 ; Loc. 0302). G : Acila
(Truncasila) hokkaidoensis (Nagao). Left valve, X1.5 (X2 ; Loc. 0309). H:
Cymbophora cf.  hetonaiensis (Nagao and Otatsume). Gaping articulated valves
(butterfly position), X1.0 (2 ; Loc. 0309). I: Chlamys tamurai Tashiro. Left
external cast, X1.5 (X 2 ; Loc. 0315). ] : Microtrigonia imutensis Tshiro. Left valve,
X1.5 (2 ; Loc. 0309). K : Nanonavis sachalinensis (Schmidt). Right valve, %X1.0

(X2 ; Loc. 0309).

Lo TR S, TR IRIE MRS GREE & B R R IRAE
FABRSEE O TRRIF X35 A (Dott and Bourgeois, 1982;
Walker and Plint, 1992), HEfAH 6 OHCSIE, SEARRFICHE
T 2REDBO LNV, MERE T THEL L
Ezbhb,

HEFEE 7

1. R

HEREAE 7 1%, REIRGIREEZ TR L L, ~NrTy ZREIR
B (HCS) MHET H/E X 0.1~ 1.5m DAk & Le
(X 2 5Loc. 0314, K5 E). JEEiToomd CAEMBETLA
HETSH., UdbDEETH 5 Locs. 0309, 0315 DIREE I
EIHmIZR L5 T oJREEHRITE, BEES~20cm, E
X3~5cmfE D B ~ERRZ 72T RIKE /¥ 2 — VR3S HE
END. HWHEFEFEEDO Loc. 0313 TILT VT F A b4 T 4
A DAEBER L, Loc. 0316 TE Y = DL DBELEE D
Ny FRICED N D, HFEHE 7 IXU-DICRE T, BE
IFRKI60 miIcE KO, HEREM 6 o BALICE R Y, FOHER
6 THEbLNS.

2. HHERE
WEIR e & B R & 3 2 HEREAR 713, FRTRaICIRER
DHERE L, SJAFFICHCSH RHRETARENRE A Oh, &

JEVBRE Iz TR AR BR R E & 0 o0 i WO R BR BE 23 HEAE &
ND. 7eds, HERERE 7 I3HERERE 5 LA FHRYZRBRIIEL T
D05, T ROIRE DR D 7R < HERERE 7 20 5 1R
IO B 75 & OB DILA DO HRDBER T 51T
HERTAH 5 L1382 5.

EHEEBLMLREH

KB CHMmT BRI, “HEZFEEELT£EL
OEE A BER L, 2D OREBRC/A DR,
RIERIBIIHER Z L IR o TR Y, S5FEOLAERIC
Koarshs (K6). PRI oHERY A 5Bk 3 2 HERGAE
7 TldInoceramus - Sphenoceramus - Nanonavis sachalinensis
LR RE, SMEHEREY 5 5l 5 HEFEHH 6 TIX Glycymeris
amakusensis - Loxo japonica {t.fa B & Yaadia Jjaponica {tA
B, BRI 72 HEREY) 05 Sl D HEREAE 5 TlE “Ostrea” sp.
- Septifer ushibukensis \CAHRE, TR OHEREY) )5 Hilk+
DHHEFEFA 1 ~ 4 TIX Corbula ushibukensis - Crassostrea Sp.
B EEDRA S iz,

¥, “HEMA DL EERPERL TS, v
a v I N THERZER L TEE 2B IR, FEHERER
R A DBITE, BEMPRFEN TS EETHRY A X
BE5mmP EDbDERGE Ui, 28, {WAEREORERKIL,
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Yl

K8, h¥xmav=—nEEINDFTEHX2 ; Loc. 0306).

BIUT RV TEIERI30cm D53 2> HERE L 7 BB &
SNWTRD BN, FBHEICKIT S RERROEERE D
i (H—b L <3 TlbalrfFEstiz (K6).

Corbula ushibukensis - Crassostrea sp. b BE# (#9F
i~ R RER)
1. MRk

Corbula ushibukensis - Crassostrea sp. {LAREX, Corbula
ushibukensis & Crassostrea sp., Mesochione trigonalis D> 5 78
5. Corbula ushibukensis & Crassostrea sp. (2 X > T EE
OERD 8EILLENEDSND N (X6), TNENNH
—TEP DR 2 ELAES BB ER LU T 556 BE .

2. ER

Corbula ushibukensis - Crassostrea sp. {LAREX, W T
T IR OHERIY) (MERRFH 1 ~3) OREEHT 5. Z
DALEREL, 7V —F—~L o XREEOEH T o4
PLELDFEE L Teibia oUess T TR ERE 2T 5 22,
EYELDOFE L e OTRE T THAEER ZRFFL T
EWCENT 5. BEEEE X Corbula ushibukensis D D
B BRSO 20, A5 ~0E % IEE < E XX 0 ~5em
LET D, BORMERBITES, BREOKERPERE
SNTND DR, ABBL . i, B2
Rz TRFIL TV D 2 & bR T, BBSR0ESE
JBIXENOBERY G- THESHTND.

H AEEEWR TR 1T Crassostrea sp. <° Mesochione trigonalis I\
B HID. FEHEFFTH T & % Loc. 03060 1B TR HEREA
TIX, £ &E90cm LA ED Crassostreasp. D& F-ERDIERI L
DI XZREREFL TT— RO an=—%FKL TEY,
A& ME TR DB S vie (X 8). Mesochione trigonalis
i, EHERIER IS RNb 00, EIRBOEAE I ER
e L CHEE RS TR 0% E 2 bk B 2 L7
T TS SR FIRHERY T THIE S D (2 5 Loc.

20044F 9 H

Colonies of Crassostrea sp.

0305, XI5F ;). Corbula ushibukensis (3063 L b HAEREIR
BRSNS OO, HEFEF 1 OJRE 2 W TRHEREY T
BIRBRPBENICEENDBERKKNZ BRI
(2 ; Loc. 0320).

“Ostrea” sp. - Septifer ushibukensis\t B & (RL)
1. R

“Ostrea” sp. \bAEEZL “Ostrea” sp., Septifer ushibukensis,
Agnomyax  elegans, Anomia? Sp., Leptosolen japonica,
Corbula sp. *5 72V “Ostrea” sp. & Septifer ushibukensis
PEROEBETHD (K6).

2. R

“Ostrea” sp. - Septifer ushibukensis {t.GFEIX, EWEEL
DREET DB OHERY) MERES) 2oEH L, AR
ERBEEKRT D, ZOBRERITESA20cm THBXFTH
D, ZEORIGEY 25 . — i iba ORIFIREE I
B3, “Ostrea” sp. VIFRiHDEHEL Tl Aot Dzl
DIRIF TABE D 2. oo — e BI3s% oif &2 i m) i T
W2 BRI IS O DB D & FrEfE (butterfly position)
WICROOND. 123, Septifer ushibukensis X° Agnomyax
elegans 78 E13, EBEOEEBETEPOENTNDLIHDD, K
SRR O RREMRITE RIFS 4, BRI O LML
EBORIFRIBILE < “Ostrea” sp. DIRFFIRE & IR R T
5.

Glycymeris amakusensis - Loxo japonica{t & (4ME)
1. MRk

Glycymeris amakusensis - Loxo japonica b # I
Glycymeris amakusensis, Loxo japonica, Agnomyax elegans,
Ezonuculana sp., Yaadia japonica &’V & DFTERI D% H
IZ Lo THERR S V5. Glycymeris amakusensis & Loxo japonica
H3Ech EL TR Y, Loc. 03030 HkBER TIE, Zhb
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O 2FHT I OREED L DOEHED% UL ZHED S (K
6). 723, Loc. 0302 TiXGlycymeris amakusensis D 7D
&7z, BEE200cm’® 7z 0 IC65EE I 2 BT

2. R

Glycymeris amakusensis - Loxo japonicaltAFEE, FEiThHt
EHEREY) (MEREFH 6) 22HEEH L, Locs. 0302, 0303, 0317
THEEICBZ SIS, ZobafoERE, Eic2o0
B A TR E H, HCSHYHE O FEIEHE C© R 4 2 TE Ak
T 50, AMEELOREL AT THREND L <13y
FRORBZLV X ETERT 5. HCSHY i DEEEERRIC R b
% B HERE IR S 5 ~15ecm T, 1 & A & DSBS
ALY, HCSWERO 7 J#fEY & L THRIFI AT
5. BORMFETES, Z < OEEITEERSCN, ol
BBEBAREL TS, Zhb o Hkid—MRrgic ABScR oMk
RETHISIL TV 5,

FO—F THEYEELOFKEL LA ITIX, Glycymeris
amakusensis=° Loxo japonica D& FHDPIEAERNCE LN TH
D, BORIFITE L, BREOMMAVEMGIK SN TND,
IO OB FBICITHE AT AN E B 1% L THEE T2k
B 2 L ICmT T S B EIR OEE b 2R S
Nic. £7c, BIMA D Glycymeris amakusensis & Loxo japonica
BNy FRICEEL TERT2BELHD (R5G). &
B, Loc. 0302TIX, Glycymeris amakusensis >& ¥ 200cm”
o7 D IC6HEEFTED i, 2D 5 BLE6EEREFHTH 5.
LAaL, BiiAEROEEITD2L<, £ RERZ T
[T TORFE TRAFE S VTV 5. [AEE D EEIR & 7R T~ Glycymeris
amakusensis DHEFEAH 7 OWHEJEEH (K2 5Loc. 0314) T
LEE I, 400cm’H 7z V IT12{ER D3 A Fpk TR EH &2 T
R TORIEETRIF STV D,

Yaadia japonicait B& (4}ik)
1. R

Yaadia japonica (Y ARV Yaadia japonica DI 726725 T
B, oftmztEbany (X6).

2. ER

Yaadia japonica (Y HEEVE, SMEHEREY) (MEFEMHG) 205
PEM U, Glycymeris amakusensis - Loxo japonicalt G &% &
THCSWE & 0 HkIeibE b L ITBEEE S ERT5.
FEAR VX Glycymeris amakusensis - Loxo japonicalt A RE &AL T
0, HCSHE DI T Z 7 R & L TR E#93~5em
O HABERB ZTRRT D5, EYELEL 25 T Tk ~ kL
WaRE O LEICBIET 5. AR ERE b OERITITE 73k
bE<EEN, BEIIEBSEFEEZRL, BRI OMNE
Z EHIEF TRAIL TV D, B ORIFITES, O
ROMFLIBITEREL TV 5. FTe, EWHRELOFRE L Mk
~HRIRDE 8 O L TIEBIERICER L TR Y, B L
BIARD W H3BD G5 53 3 AR 2~ TEF T8I S
RN, 728, Yaadia japonica VEAMEHETEY) (HEFEFH 6)

REAS KB - /AR SC

DRI ALY LA 02 G IFREHI L 72\,

Inoceramus-Sphenoceramus - Nanonavis sachalinensis
ems (RRIRER
1. Hk

Inoceramus-Sphenoceramus - Nanonavis sachalinensis {t. 0
BEIX, Inoceramus sp., Sphenoceramus orientalis, Nanonavis
sachalinensis, Acila hokkaidoensis, Cymbophora cf. hetonaiensis,
Microtrigonia imutensis, Portlandia obliquistriata, Chlamys
tamuraiF D _ALH, T EFA D Glyptoxoceras sp. N°FA
VAT AFEOIHEHE, BB RO =0%BIT X - THER
S5, Inoceramus sp.~° Sphenoceramus orientalis, Nanonavis

sachalinensis P E b B35 (X 6).

2. ER

Inoceramus-Sphenoceramus -~ Nanonavis sachalinensis e
BRI UREMIHEREY) (MERETAR 7) 2 BREEHIL, Locs. 0309,
0315 THEIICIZ S D, ZOLARE RS 2 A
VA EL DI U TRV A T DEERYICEEI L, —
MITEIKE /¥ 2= VITRIFS TS, AR B
»% <, BEEmEICK L ORPICENT S, &, DT
H 5 DEABRED &% (butterfly position) 735D i %
R TEHTHEE L H 5. BORFIIR S, R
MR L OBERE OEMITE SN TWD. Inoceramus BT
BIL Tid, mDORIEEIS L OB 3 KR L 7 B A
BbZWA, BFREERLZERD NS, ok, Zofka
B2 BAEERE R TEERIIGEO NPT, ZThbo
feti D% IR P ICIRO A TEHRL TV o,

HEBERENDEE L _KEDERRE

KE OB CTHEIL SN IHEREREEIT T LY, 4+
— PNRIEE— S i— 1 1398 8 10— N - 31 R A
LEETD (K4)., Zo5boME, NRIEEN, PEERE
VIR S ELLT % BRET T OHEREN) TR VT D, FIRER
FIWRoZ B LM< Tnd (K3).

U-Ta DAMEHEREY) 13, BJARE OHEREY) T & % HCSHY A A
572V, ZOLAITIENRIEIHERI 3 E 2 5. PIRIRER
HEREW) D> 5 1%, FIFARY (indigenous) 7REEIR 2 n+ A HAb
A D B 72 D Inoceramus - Sphenoceramus - Nanonavis
sachalinensis (VA FEDFEL T 5. 70k, ZobaREOSH
VERNRIEEHEREYICRES N TR Y, D7< &b ARRE
E L THAIEEMRAEZ 2 50505, T X DENRREICHA
B L TWIZATREMED @V,

PARIBEIIHEREY) © EALICIE, U-Tlaf FHEEOSMEHERE Y 53
EHRY, ZOHEW D O Glycymeris amakusensis - Loxo
Jjaponica b & #, Yaadia Jjaponica fbH B2 S
Glycymeris amakusensis <> Loxo japonica V& B ZEFEWR & 7R3
(M5G). %7z, Yaadia japonicald B AR Z R I 720 A3,
SMEHFEY O ZSRONTCBEO R HERL, RIFRE
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bRV DIMERTE TAERL T Z & 03[ 5.

D O IRHEREY) (T R E T 5 8 TR AL OHEREYIL,
BAFNN RV RISEERRET 2 E, EER
Uy Peh by by PVORETLIECIRE, £
WELORKZEL ZWHEIEE TH Y, T TR~ O H
BEEL ST, MY THEBOHBEY » 5L, Corbula
ushibukensis - Crassostrea sp. {CAREDZEHE S, Crassostrea
sp. X° Mesochione trigonalis P"AE B R & RFF L CTEMNT
%5 (K5F, 8). 728, Corbula ushibukensis 1373 L b
HARERZRIZ2WN, GREEPEREL TELT 5B
LD B, IS THMEIGEW & b s,

O HEREY 1L, HCSHYA %1% 5 WNIB R HEREY) T/
bivs, ZOHEFEWITIL “Ostrea” sp. - Septifer ushibukensis
EHEBEDFED &I, RIFHAI R BEIR & 7R F Septifer ushibukensis
> Agnomyax elegans 78 EINE END.

WIBRRHEREY o EALICIE, KB OIER B HE & L3 2 REAk
T LI TRELOHEWNER S, ZOHEYIX, WL
i~ O IREWTE L RIEIK R IBEOW S, AYEL
DFELTWEIRS, WG~ THORK e RET 50
HRTA TN NVDBRET DWENRGRYD, TH6R
A BRES TARHAANCGHREVIELRAEL TWD (K4). F
7o, THH DWW FREHREY 251X, BAEERSCFER
FER 2R M H & B8 1T F Lo Corbula ushibukensis -
Crassostrea sp. {LARERED D,

W LRV RIBRR 2o HERE I O A0, B O AR & VRN T
EHT-Rpo TS, BORMTIIRE 22 TIRHERYC N 72
EZokd 2 W T OHERI S 55 okt LT, EflT
ILVRE 22 LA T~ O THRHERE MER TH D, &
7o, OB T THRE L 72 & & 2 b, W TR0 T
T DU T D BB s Db 7 Vv — R ¥ v
Z NME, EEPSIER~O RN ZR T, 18- TC, BB
HERRE OB OUHEIRIIRE I H o T2 Z L 3T E D,

o, \LAORERS BORETETRER>THY, HA
TlX Corbula ushibukensis DEHEL TRV, T OFED L THE
REb AREEREPHEBEICEEND. Crassostrea sp. D
FEHEDEMTEZ V., ZThITk U T Mesochione trigonalis
&, BORPTIIEH DD bRV, Tashiro (1976) &
Kozai (1989) I3 #5388y T B O KILR05 4 il #1545
LI B RO U-Ila & U-Illah> & Corbula ushibukensis &85
L, [FI#IEKIZ 3T Tashiro (1976) 1% Mesochione trigonalis
BUMa TIEHEHL TWRnZ & 2R L TW5, ZOHIEO
HREREICOWTIE, THhETRIFSATH RN, KIT
RFE IR TIE, REFR 7R T IIC L D BRI 0E 2
F T2 <, U-la & U-Ma DHERBREEDFT T H72 > T
72, U-Tla 2* & Mesochione trigonalis D3EEM L 720> 5 T2 7]
REDRHDTEA 9.

BELEZRAHMEORRBRER L LTOFMHE

HEEACHR I A >R = 77 L oD iU RO K R o0 B e B & S
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PIL e BAb A BT 2 1, BARSHICIE < 5
2% (HfR, 1993, 1994). LrL, ZH46 OHUETIXEE
SHIRREDSE N2, HERERIES X 7 4 / X — OME 03 IR
BRGEWE . FlAE, EFRERMITITIE B A SRR
@GS 5. IEIED (1984) 13, W@ D HERR
COWTHEmL, ERTLITVEFA IS /BT LA
ERRTIERD D, Dl &b THBOMBERRITY v b
=T VIR~ R=T U HTH L E LTS, RERE
22 b FE 3 2 Protexanites fukazawai <> Sphenoceramus
orientalis 78 E VIR ERE L OLBRETH Y, tho ALk
AHILBETH D b DALV, NEE FHENUCHH Y 32 5K
FRERRPREBDEICEEND /¥ a— V25,
Sphenoceramus orientalis nagaoi=<° Leptosolen japonica 72 £
DoKBAAPHRES L TWS (NHEIES, 1984). A
FeRER T, Sphenoceramus orientalis 94 BT I PIRAIFERR
b LLSEENLLETH Y, —7F Leptosolen japonica 1X177K
AT A LT NE R O B2 HREHR L TW 5. I
1E2r (1984) TIHMEADERBFHL <LEHS LTV RN
DETEILTERWD, LA THE D & NIk O
HEFREW)ONETE L THERE L e TREME B 2 65,

B (1994) 1%, EREFMEHG ICHMAT 2 LHEE
FFEFEERE S, Loxo japonica=° Glycymeris japonica 73
EEREL TWD, KBICHMT DB TIE, Loxo

Jjaponica DA BITIFTINRICIRE SN D 72, FRIEBRIC
IIMEHFED DB ZEN TN D0, SHERENL L 26 ik
ANEHR SN EB™M@A2 5. £, FEEN LTHEE
BE 2> B X, Sphenoceramus orientalis nagaoi <° Nanonavis
sachalinensis 7% & D "B BEIVAPEA L VEL TS (W,
1972). FEA> (1995) I L% &, Sphenoceramus orientalis
WFAEARY D =T VR TE E NS, TG
2 FfEEH LMERERICE, ¥—ed 1 AT
THREY BT D Z L n (MG, 1972), HEREERET L
L CTOMAIREE AR 2SR S D . Sphenoceramus orientalis
> Nanonavis sachalinensis D FEHNE, K& OIEHEEE TITN
TIBEMHERS I (T PR BV D 723D, R 25 R e L P e
DHEREDISFAET D FTREMER, & 2 VW IE RIS X0
BEOVREA~OHRY OWAGBEZ LN D T L TY,
R DR 8 RV 1 PARIBEA AR D HERE) 2353 A7 L 72\ Tz
W, Sphenoceramus orientalis <> Nanonavis sachalinensis D%
B RIEEM 2 6 £ OREME £ TIRR> TWeDnrg
PRI BT AR D HERE ) 2353 A0 % L DM THA RS 9~ 5 b 2
BdDb.

ABFSE T, KR ORI ERE CREH 32 | H AR —H%
Ao EBIBRBFR 6 AR £ CIREEOREICH >
TExENE (R1)., ZZIELENAELEZE —#
HoAEREE, MHigicisir 5 LA #R OHEEREOHE
BYIOMEIR, # 7+ /I —%2E25 ECEEREZELR
5THSH. - T, FREFEIRIEIEN T OHERARMTIC K
2 HREBREDOE LR AR 2R HIK TS, ATt h
Te A AL R B DL BB ORI R &, Bl S DERIL
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£ 1. #ESND ZAH O 4 BT

Fossils Habitats

Corbula ushibukensis, Mesochione trigonalis, Crassostrea sp. Intertidal
Septifer ushibukensis, Agnomyax elegans, Anomia? sp. Bay

Glycymeris amakusensis, Loxo japonica, Yaadia japonica,

Shoreface
Ezonuculana sp.
Inoceramus sp. , Sphenoceramus orientalis,
Nanonavis sachalinensis, Cymbophora cf. hetonaiensis, Inner shelf ~

Microtrigonia imutensis, Chlamys tamurai, Glycymeris amakusensis

HORIFRESERDOBEHR 2R ET D T LT, HRHERERESD
HREYOBIGIREHEET D Z L SFRETH 5.

FEH

1. KBS 2EEEEIT, Z0EMHICEY, Tk
5U-da, Udb, Ulla® 3 2=y MIKSFEN5.

2. REMBNOEFBEIL, 7 o0HBEHICKSEHh
. HERAE 10308 LA MR~ LI o JRE TR, HE
FEAR 2 A i~ N LI oW E IR, HERME 3
VEIEE ~ ) TR O WS, HERAH 4 1 TR ORI, HE
FEMR 5 1INTE, HERERR 6 1351, HEREAR 7 1 XPuRIRET &
EAbhD,

3. FRAAHMRAN OB BRI, PRI S TR E
DHEFEY TRERL S 11, SME— NRIEEI— M E— W T8
JE—WNE— W TR L & v 5 HEFEERBE D 2578 & f ik
LTRY, HCSWE TR IT b 2 IR S A o Pl
Rt~ S i D HERE Y & WY SRR DR R BREE MR D IR L
T35,

4. FEMBAOEHER O, 2082180 K EE,
2B2HOT EFA ML, HTOBRCEELL,
RSB ARIC S & D& 5 DO AEENRR S Sz,
Inoceramus-Sphenoceramus - Nanonavis sachalinensis 1tF
TRV 2 R R SRS 0 N R RS ) 0 HFE I L,
Glycymeris amakusensis - Loxo japonica {t A8 & Yaadia
Japonicalt A FEIIINEHFEY IO b D, “Ostrea”
Sp. - Septifer ushibukensis (VA TIPS 728258, Corbula
ushibukensis - Crassostrea sp LA B XTI T8 J8 11 O HE
B bERT 5. 28, ThoobalEa R+ 54
A 7ZRFEE, S THEMED L IEFEMENRER 2R,

T

KFEEB 2 IChl>T, BAKFEOEFEE LR
+2 50, EHBHEOMZICOWTEEZ L OFRRHER
ZIHE, FEAKFORTERRBERICIT VA~ 2
EL THEWz, BHE ThDIINKEORER B HR L
TEBRF DO RGHE el d0 513, B sTES, K
MEWETDLIENTE R, Tk, WHEORICE, B
EISEHOWARFICEMTOZ > TRMFEICR o7,
PLEoJ < B @LaR L R 5.
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