Bull. Mizunami Fossil Mus., no. 22 (1995), p. 19-50, pls. 7-9, 20 figs., 3 tabs.

TEWERT /5 - FLBTso
HopT IS B R O MR & HBUL A

BEAFIR* « IKH: g+

*T732 JREWHX LR S4-42-9 (RBKFEBHT)
PRI BRI B R8s, T812 M RX

Sedimentary Facies and Fossil Molluscs of the Oligocene Ashiya
Group in the Hikoshima Takenokojima and Nishiyama Area,
Shimonoseki City, Southwest Japan

Kazuo Okamoto* and Takashi Sakai**

*Professor Emeritus of Hiroshima University, Kaminukushina 4-42-9, Higashi-ku,
Hiroshima 732, Japan
**Department of Earth and Planetary Sciences, Kyushu University, 33, Hakozaki,
: Higashi-ku, Fukuoka 812, Japan

Abstract

This study treats of the sedimentary facies and fossil molluscs of the Oligocene Ashiya Group
in the Hikoshima Takenokojima and Nishiyama area, Shimonoseki City, Yamaguchi Prefec-
ture. The group in this area is characterized by a sandstone-dominant shallow marine sequence
(about 150 m thick), in which seven sedimentary facies were discriminated; the Graded pebbly
sandstone, Large-scale cross-stratified sandstone, Small-scale cross-stratified sandstone,
Parallel stratified sandstone, Hummocky and/or swaley cross-stratified sandstone, Bieturbat-
ed sandstone, and Sandstone and siltstone couplet Facies. It is divided into two lithologic units;
the Unit I in the lower and the Unit II in the upper which are bounded by a regressive erosional
surface showing a downlap boundary.

The fossil molluscan beds (assemblages) from the Ashiva Group in the area are as follows
in descending order: Glycymeris 4, Mereirix, Echinodiscus, Felaniella- Echinodiscus—“Ostrea”,
Felaniella-“Ostrea”, Glycymeris 3, Glycymeris 2, Glycymeris 1, Glycymeris—Dosinia. These
molluscs are belonging to the Ashiya fauna (Otuka, 1939). Other fossils, i. e., whales, penguin-
like bird, reptiles, shark-teeth and trace fossils had been also reported.

In the general sedimentary facies and molluscan assemblages from bottom to top of this
group reveal that the deposition of the group is continual in the upper euneritic zone of
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temperate to subtropical sea.

Mevetrix hikoshimensis, n. sp. is described.

F—r—F I FTHHERT/ T - FHILA, WitERER, HEHEEHER, FERIWHNR
CRTEE, YEREDBANE, Meretrix hikoshimensis, n. sp.
Key words . Hikoshima Takenokojima and Nishivama-cho, Shimonoseki City, Oligocene

Ashiya Group, sedimentary facies and litho-stratigraphy, molluscan fossil assem-

blages of Ashiya fauna, sedimentary environment, Meretrix hikoshimensis, n. sp.
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Fig. 1. Fossil localities previously reported.
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Fig. 2. Lithology and sedimentary sequence of the
Ashiya Group in the Hikoshima Takenokojima
and Nishiyama area, Shimonoseki City.
1, Siltstone clasts; 2, Graded bed; 3, Large-scale
tabular cross-stratification; 4, Small-scale trough
cross-stratification; 5, Small-scale trough cross-
strtatification; 6, Horizontal and wedge-like bed-
ding; 7, Hummocky and swaley cross-satrati-fica-
tion; 8, Wave ripple; 9, Overturned cross—bedding;
10, Convolution; 11, Erosional surface; 12, Un-
known species; 13, Ophiomorpha; 14, Cylindrich-
nus; 15, Tosalorbis?; 16, Thalassinoides; 17, Calcar-
eous part and concrertion; 18, Molluscan fossils;
19, Leading fossil beds; 20, Paleocurrent.
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Fig. 3.
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Route map of Hikoshima Takenokojima-cho.

Enclosure showing an index of route maps. For legend refer to Fig. 4.
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Route map along the south coast of Hikoshima Nishiyamacho-3chome.

1, Graded pebbly sandstone Facies; 2, Parallel stratified sandstone Facies; 3, Cross-stratified sandstone facies
including both the Large- and Small-scale cross-stratified sandstone Facies; 4, Hummocky and swaley cross-
stratified sandstone Facies; 5, Bioturbated sandstone Facies; 6, Sandstone and siltstone couplet Facies; 7, Fossil
beds; 8, Conformable contact; 9, Erossive contact; 10, Boundary of lithologic units; 11, Faults (confirmed); 12,
Faults (assumed); 13, Strike and dip of strata; 14, Localities of fossils; 15, Routes for measured sections (T:
Takenokojimacho; N: Nishiyamacho); 16, Locations of outcrop photographs.
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Fig. 5. Route map along the south coast of Hikoshima, Nishiyamacho-1chome.

For legend refer to Fig. 4.
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Fig. 6. Route map along the south coast of Hikoshima Nishiyamacho-2chome.

For legend refer to Fig. 4.
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Fig. 8. Channel structure at the base of pebbly sandstone.
To the southwest, the base of channel (Ch) is eqivalent
to the erosional boundary (E1) between the Unit I and

Unit II. Arrow indicates the location of photograph in
Fig. 7.
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Fig. 7. Graded pebbly sandstone Facies.
Gs: graded sandstone, E1: channel base.
Location P5 in Fig. 3.
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Fig. 9. Large-scale cross-stratified sandstone Facies.
Top: Large-scale tabular cross-stratified sand-
stone characterized by intermediate to high
angled cross-bedding at Loc. P2 in Fig. 3;
Bottom: Composite sets of tabular cross-
stratified sandstones at Loc. P10 in Fig. 4.
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Fig.10. Internal structure in a large-scale tabular
cross-stratified sandstone.
Note two foresets (Fsl and Fs2) different in
inclination against bottom set (Bs) at location
P11 in Fig. 4.
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Fig. 11. Penecontemporaneous fluidization in a large-
scale tabular cross-stratified sandstone.
Top: Flow fold (convolution) in a tabular cross—
stratified sandstone at location P1 in Fig. 3. B:
Overturned cross-bedding intercalated in un-
deformed tabular cross-stratified sandstones.
Note a progressive overturnning of tabular cross-
bedding toward the flow direction (from right to
left) due to drag effect on the upper surface.
Location P7 in Fig. 3. -
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Fig.12. Small-scale cross-stratified sandstone Facies.
Top: Small-scale trough (Tr) and tabular (P1)
cross-stratified sandstones in the lower and
upper parts, respectively at Location P13 in Fig.
5. Bottom: Small-scale trough cross-stratified
sandstone at location P15 in Fig. 5.
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(3) pEIFEMEPEI (Small-scale cross-stratified
sandstone Facies)
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Fig. 13. Occurrence of the Parallel-stratified sandstone
Facies.
Top: Parallel stratified sandstone (Ps) in cen-
tral part, intercalated in the bioturbated sand-
stones (Bts). Upper contact with the bioturbat-
ed sandstone shows an undulatory erosional
surface (E2) at location P6 in Fig. 3. Bottom:
A distinctive parallel stratification, consisting
of laminae different in grain size. It is covered
by a low-angle tabular cross-stratified sand-
stone with thin lag bed on the erosional surface
(E2) at location P14 in Fig. 4.
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BMABEL, BFIC L > TUMEAE CRAISFIR T 212
BORMBHEZRETHI b H 5 (GEI3X). Frd TEMAE
DIEME L OE TNV T v 7 KEHE R S AR AR R
FBHAHD Z N LT 5, LA Lahs, ZoHiEM
3, "EYIR~RAT 2 ANVKDOBE LT LT
FIAR S BB 2 2RO BED R SN2 n 2 i
2, RLEEA ILRATHALT, ML DRELELT 5 2
&, BHFOWERB2EOTHEIELLAKETHL
&, TS OKIETa—T 4 v 7 E3NTRTF 24T
2k, SHIMBENDEREN L W L TR b — LU
MERBITE B, ERMAMARZIROEINT, Bl b

B4R, Bv v e,
BRIy FRoOB~<RVv Y POBEABERT. A
F (KH) 1213 Ophiomorpha ashiyaensis Shuto and
Shiroishi & 5115, JEH & FAT7% FEA. s
% 3XP9.

Fig. 14. Occurrence of sand pellets.
Photograph showing a mound-like aggregate of
sand pellet. Ophiomorpha ashiyaensis Shuto and
Shiroishi on the right hand (arrowed). Plane
view. Loc. P9 in Fig. 3.
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IMREHDE L RIEATREISDS,  Ophiomorpha (FEAER)
2D NG,

(5) AWEFELID A (Bioturbated sandstone Facies)

FAEHIE OB S I IIEYERUER PEEE T, ko
Z b — AHEREYSOIR DI B T ER IS AH 24 5 5 FHE B
¥, HRIECHEEEZ Lo L F 2 b N HEMEAZ
BT, 2P UERUERZ T Tw 5, RipsR
B2 DEEEYOEFDETLH S, £ TIHERI
L 72 IR TR SRR E I & B
HRIFEHD 72012, IEMOESLERIEA ICfTbILS.
0k IEAEWIC X - TR EIL - BN
{EH % AEELEA (bioturbation) & V29 . AEWHEFLIE
I & - CIERDMERREE S RbNL A5, £Dfb ) IT
ERMOBWMA D LM bbbl ickd, 22T
13 TT 3K > HEFERE 7 00 T 205 TR B 7 5B | 3BEL S U7 A AR
& AR & PSS,

AEYIE LI AR A ~ MUk, IR OB LB 2 5
75 (PL 9, Figs. 12, 13). ZOHHEMHIZERBDERE
HOTXTHORBREICHIIL, &b LHFERICH
3, EALORERBESEAICL > TOEMT S, bk
DRI b IR OREHEDEM, N EY 7HKR~R
7 x A WVIREHE A T D B 0 LT EIERLOFRE
HRELS KD,

Ophiomorpha (3% b BT 2HERAT, ITILEAED

HEYRESLERREARIZ “Ophiomorpha W ” \2H 725,
Z DHEFEALA I EEINELIR OB R 5 5 2 L
Mo Twa (12 1F, Reineck and Singh, 1980). %
DIEr, Thalassinoides, Cylindrichnus, Tosalorbis? 7%
EWEOPRREDBHEICHIRT 5 (58 2 X). Pemberton
et al., (1992) i2fE) &, Th b DERERMATHERR
Skolithos AEARZ 7R L, #AIH ~ @M E FTORE 2
AETLEHELZLNTND,

AL IE, REREML CROERICTD
N2 5%, Ophiomorpha 7 ¥ 13 mIET 5 IEVWFILE(E
rIedmmeonTsy), 3L LWMEINFE—DOEE TH
KINEBEZ L WEAYH S, 1T/ FRAEOILA
B ULABEF EO) B3I T, “Ophiomorpha 54”7 H
AR 2 iR D “WITAT” PWEETLERERT B
14X). i3, FEdErBRoMIE LT BRI, BRO
ZRECED THFIRICL, BosMcErRLzbo L
R, Mo HERERTAEERE XS, L Lk
Mo, 2L DA, BRELFTLERE TR INTY
THBROBENHE LW, HROFKET 530 1 3HE 42
RIZ B &AL, EIWICRED 2WIZERT 58 LT
Hb, COWHEMICED L > TMWOHFRMETY, H5
FEDEYEFMERZRI T30 LETH 5.

AN I WA e HEREREE S § TR 3N B 2 &
PHY, FUEHE - HEPTIER L ¥ OREREE BT E
L2 BH D, 2L DA, JTUROHRHIT Lk /NE

BI5K. R b —AMEYOEIRTH,
L BEHEE2-E3MICIHRN MBI 2N Ty 7
KB OFEET B R b — 28R (Hes), Hun
3EIXHOP 6. T REWELIDOTAIZHENLS
JERBHE 2 b — 2 HEH Y, S X = 4 )V (R
) ICEE.

Fig. 15. Photographs showing a storm deposit.
Top: Typical storm deposit, showing a hum-
mocky cross-stratification (Hcs), between the
erosion surfaces E2 and E3 at Loc. P6 in Fig. 3.
Bottom: Thick-bedded storm deposits showing
a swaley cross-bedding (arrowed), below the
erosional surface E11. Loc. P16 in Fig. 5.
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FI6X, WE - N P EERBHOEEER,
20-60 cmffE CTFHETETLEAERTIDE L L
FEDEEDRWEE, LEI35H 3KDP4,

Fig. 16, Sandstone and siltstone couplet Facies.
Continuous interbeds of sandstone and siltstone
showing an even and parallel bedding at interval
of 20 to 60 cm. Location P4 in Fig. 3.

FHEEWEAC B 72 5 W TREMEATRE I NS,

6) vy 27D B\ IZEHLRAHE EEE
(Hummocky or Swaley cross-stratified sand-
stone Facies)

COHEFEARIZ, LdH B WITTFIM A 2 ik o #)
G TR T 65 HRiibs T, Eal, EWiERLE
AzXR<, BRIRIEOZRCIKIK D L <3< ) ho
TRIHER, JEFITEARE D L  I3HE/R B B A2 Rd (3
15[X1). fEl%< DIFEMIZ, Fund Sem & BEOFEH L Y
HE L, #EICEb L7 EIEHE CRIKON R E5RT.
—RICTFERIZHEHKET, LIFLIEBE L ITITPIT 2w L
BEROREMME L ->TBY), DMEERMEY 225 5,
WaE BERIZERO L WipkiE» 54 5. EizioiEms
1Z, ™oy 7R¥ER (Harms et al, 1975) LW
Twd, FUOWERT, iz, T{HBEWERDIZA
KoBREWE &, CHEFATLERORETHB I T LN
ST BHITIRAY =4 WIRZEH (Swaley cross-
stratification) & LTREIE N2 & Z4H 5 (Leckie
and Walker, 1982). Z o X9 Z ki %2 L SHedEY
BEWIRBIZ AN T —D T TR INEELZ LN, &
JIRE D PIR IR 2 HEfEY (R b — A HEREY) © storm
deposit) TSI N T3 (Harms et al., 1975).

R b —LHEFEYIL, FAEHIK T FEESOL=
Pleaz=y PIEDBERAOEREE 1ETF, 2=v b
HOREWME 2 DL (FI5XE), 2= 1D (5
I5MTF) G EMOPDBEICTIEINSG, DNV EY
7 KAV FRAE I ILAETE S F THI100 mBHT X,
BERTIIEMEILLL S O LR EAE CHEEL 5
DIPBETEZ 5,

HIRALAITIE Ophiomorpha, Thalassinoides 5388 &
na, —fkic, HEZXRP, b L I3 EEICEEE T
ROLNBICT E v, FIICHEEICHA L L 721ba
PEULIEND D,

(1) W -3 MEHEM (Sandstone/siltstone cou-

plet Facies)

COHEFEARIZ =y b [ OB EEBICHIRL, AHST
138 bR 2 HERBAR C B 5. AEWREFLIEH L ik
BEC, FEFECLR 5L, 60 cnll TOE & o #kim
HED5~10 emfREDFIKEMEL L L F 5 & AT EAT
WCHE T 2RBHEE PRI NS (B16[X, 17TXE). 4w
BELO 7= WS DR EF ML & L2 W3, [ER
T&BLIATIY, ¥EFITLHER NPTy 7HKER,
)y TNERL YRS LN, I DORBETIIEENS
BRIZETE L -7, HUORBHEEIZ2=y } IoHh
D 5 = 4 XIREALZ TR T AEPHEFLOE L RIS B
IZHRBH NG, 15720, ZOEA, NEBEEHL,ELR
HTH5.

2 EHMEF

BHIEDFEREIEIIEF IR S BB HE L2848
TR 61, O DRBHECHEHRY, 2+ —A
R, (CRBDERAE I B LIS, KED kb E » &
%h, e, BEMNICIBKNESRBEABEINELICHZ
LS, BEAEMRLHET A 7 VB2 RE W, ThE
TIAT b N BIFENE TR, (LRBRETFOEHD
BWIZEDWTRFRS P ITbI T &2, 213, #H-
PRI (1960) (X 7ERBICKAFLTWE, L Lass,
O DRI HEREAE, B, B - YV NAEEB
RERBED R b — LHEMPFEST D RBERZBRNT, £
NZENDEE PO R DM A A b SHER S L
TEY, D VWELBFXSEIZE 2\,

AWFSETIL, WEMHORE, TR ZNDMEHDEL
D DRIME, LA B L OERREDERDIEE LB I
DV, F2RISRTEMHBFERELL. BFRS L
LTIITFERICED s N7iERICHE ) RATE (E1) 25
RETF2202=y MX4 L7, 3/, bAFBEL
TETHILAEIZI B, SHELRAHEIIDZ LD
I6DRBHEICH W23 NGB 2 M), Fric, FEED £/
308, 10 emDAA % & O EVEHEREY 2 2V, SEE L
BREUEEZ LY. THORER (E1-E5) (3ilkic
BRHTELEGET 52 EDMELPOLN, EENBILAD
FERER DB T 22 &b, BIFA@B L 20> T3 (5
18X). LI'F, BHEF O & EE R AR ICOWT



TR B OHERE & BERIba 33

Ss/Silt

(1) =2=v I

CAUTTFAL & D AEMESEROSE L hhibea, £0
Efric 2 b — oMY RO RE - MRV P ERE S
LY, ARMIROBTFIICENS, 1T/ FHEH» S
T —TEB IV =ZTHO®EEBRICHE->T & {dEfkEd
5, Bz, WE - IV MNEREBIIERmORBE L L DT
EHIENLTW S, LARIIH FEHOWERIC FILCHE N
WCET HICBEZL W,

ZHx =y M3, MEEEZL EFHRALOY A 7V ER
L, HEHEAHORE & b EH IR WIRBEICHEAT L 7o Hifk
BFEERLTWS,

2 ==v I

Zna=y MIFAEHBOKEE D, (LABIEZD
2=y MR LET S, TETIIEEDS, FUBHDE,
EATHEEDE, PICRUBEDS, X b—2aHEY, b

BT, EBOFREMHPOEHESR (ED.
Fia=y I - DIEICRINIBFEERET
(ED). Ffoz=y b IOWE - YV EHEE
(Ss/Silt) B LU R b —2aHfEY (Hes) & AL
na=y FIOFEHEDE (Cs) LDMITTHEDN
BRER (F7 79 7) PIRIND, HEITE
3RHP3, F:zx=v b I bEIMOSE LRI
{CAEERE 2O 2R EENE (ED., a3
5 XIHP14,
Fig.17. Lithologic boundary (El) in the Ashiya Group
of Hikoshima area.
Top: Erosional surface (E1) between the Lith-
ologic Unit I and II. Oblique contact (down-
lap) between the sandstone and siltstone cou-
plet (Ss/Silt) and storm deposits (Hcs) of Unit
I in the lower and the small-scale trough
cross-stratified sandstone (Stcs) in the upper.
Location P3 in Fig. 3. Bottom: Marked
erosional surface (E1) showing a sharp trunca-
tion of the densely burrowed bed of the Unit I.
Location P14 shown in Fig. 5.

I CHBEME ICE A, EPEILDE &R blz- T
SHTHE2R), o=y FIHHOEREE LT
MR LEMEELIE & 2 D B R b — L HEFEY & DR
T HBR A SR 7 HEREAR & RIEE - ARRAHO B LS R 61 5
ledica=y b IND RN H S, L Ldh
5, AMOFAETII LERDEMHBERITRWIZSI Nk -
e TekEa=y PILIZEDTEL,

(3) f#A&W (Erosional surfaces)

EoORITHELA LI 1T, CoMOERER D £ <
DRBEIFEREIRD 5D, FriT, FLAYDILAE
DOTFEICED N L RIZEET, {LABOKRKE & DR
ZEb) ZHRT S, BEAO LT CHIEZEMO®E WD
HLHAR, HEBEOREZRTHAZKR L, BRE
DR 2 B ITEHMT S 2 D138 L, AT, 17
J TEEEE L OPILATEERICB W T, JRBIICER
TELMBATETH DI &, HEPITTHBORIR 2R
TR ERENIEEL Lz GBI8X). 17/ F B ~ALhs
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BXUOBELITIEM TR, FEIFEDNT—o—DNER
DIEEHFTIBTEL W L2, BT E RS LR
FUEIG L NL D 7208, MErZHIH - BREOSER %
REWE LR R 72, TNHLOBREEICIZIHENRL 2 KD
ZODZATIRRNITEND,

—DFz=y bl & Mina=y FIEDERICHT
LIREE T, HEHM ZHEMBMRIITT /T 5B 76 LT
— - ZTHEWEZDS5, 6@ TCHETEXS, 0
FIEIFAEHSOPR CIRIBEELREERICH 25, 17
JFETBIUHEUTEZTH AT —THE TIIER
DEERITE NGRS 5N D, HLEEHDOIT ., FEHETE
WL, RIRO &) AL EHD TIEIZH 721,

Fe ANEERTESKL). £ L ) EHEMTIEE
Ta=v F OMICEHE ZRZEBEPREINDE (FEL17X
). CoBEBMRIE, L DECIEEERRT TARICH L
T &N RAGEEOHE VINEKFMICHEE T 2R E LT
REINBEEITHLE), &) LfRIEBHRIELZR< LD
PILAEEY E TEEPHERETE S, HUN—THDE
SREHETIE, REBERIIAHERE 4 55, B
$ATA 7 BILOAERALAE AU & 1, MRS AT E L 515
EBERZRT ELTRT). D EoiEHoEZ ) 0%
Pol, 2=y FIrb=y F HORMIZHBAEEES
NTWBZ 2R ETE BETHOF v FNDFAE,
o HBBIBUCHE > TR S N2 hREED H 5, —F,

#18IX, /mﬁ/f% PRI B O 5 R B O HERE &8 I o Xt T
DYV EEARE, 5 AR, 6 @ KEIEEE CERE), 7
DEATER, 10 N Ty 2K~ 2T 2 A VIREHER, 11 e

CIRETE, 2 xR, 3 Ekf@Ebn, 4
@%Eﬂ%@(?ﬁﬂ% 8 I bZ7RIRER, 9

wb%EE,m:ﬁﬁﬂE@JS:zyﬁul—bﬁﬂiM'Erg%;w'ﬁrﬁﬁ16m EF&EGG(%MMW

pha, 17 . Thalassinoides, 18 : KPEHI

Fig.18. Correlation of sedimentary successions of the Ashlya Group in the southem parts of Takenokojima and lehlyama

cho.

1, Trace of erosional surfaces; 2, Correlation line; 3, Molluscan fossils; 4, Siltstone angular clasts; 5, Graded pebbly
sandstone; 6, Large-scale cross-stratification (tabular-type); 7, Low-angle cross-stratification (tabular-type); 8,
Trough cross-stratification; 9, Parallel stratification; 10, Hummocky and swaley cross-stratification; 11, Sand-
stone/siltstone couplet; 12, Overturned cross-bedding; 13, Convolution; 14, Calcareous part; 15, Scouring; 16,
Ophiomorpha; 17, Thalassinoides; 18, Undetermined trace fossil; E1-E6: Major erosional surface. See route maps in

Figs. 2-5 for locations of each columnar section.
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EAERBES b 7 7RG SRS b b AN
WD SEAETEADOFRNAR I, Ml FmEic
HLTWRLHETE S, ZOBERE L TOHBIERI
a2 S ER BN > T, NER/REEDR T ITHER
TERDPHEITL TR INRLDTH L, 2D &) RE
BIMZ I T4 (downlap) DAEABMR 2 BIKT 5., 7272L,
BERE LT oD SHEE 35 EREIFLI0 m A
THY, MHRELERICH ) R AEE (Regressive
erosional surface) #/R§ & BAbiLs,

D —D(IIRF D LA TFALIE DHEFFRE L ) bW
VREE BN HEREAR S E 2 B354 C, M ZflE L TR
£ (E3) »#»Fs5hs, E IHEIIMmRS T2
%Y. E 3OTMIBITH 2RI PATEED SRS, L
AT I VR HERE Y & TR IS b ORE S B Y E
% h, DFY, BAEEERATEMZ L) ECHERHED
BLLBGRERT. col b, REME 3 (2R
{22 (Transgressive erosion surface) % &EkT 5.
Z OIREER LRI ER I 2ERED LR 5
Bz, IR X 2REE 4D SNEREERT L2 LI
FoTHEmEINE 7 74— A~ FHE (Ravinement
surface) & % DH_ED IR EHEFRE Y (Transgressive
lag) IcHh725,

PR TR SN hoRERD ) b, E4, ES,
E6, E9, E10, E13, El6icoWwTi, ZDLTD
HEREAH A AEEELIEFT 1T & » TS b, Jok
DRI ETE . F2, ZOMDOBRETEICOW

T, HHAEY SBEREO LT TORENEAE RIE D
b lizTELhode, L Lihs, EEov={th
®2ET HILAR ERWT, 13EACDREHIZHHER
Hofbh 2 avREESEM2HI 2L, E2, E4,
E5, BXUE 6% ¥31.5~3 mDEETEREL, E 3
ERBELPTMBRERTIE GBI8R) L ER6, £L<
DIREHEHE 3 LIRS T 7 4 > X > METH 5 TREME
hHb,

3 HEFRIRIE

EBHIROE BB W TR S IR & O
CENLDEL ) DR 6, WHEREEZEET L. 4
Hu DB B R T 2H 2 OWEMRARIZT X TH
BREEZRET S, 22 CHORFERRE (nearshore envi-
ronments) & (%, FARRFOIRRFIKE, ZIUSIKIRD
EGIC & - TEALT 2%, LiEl0 m & DK<, BE 6 m
REDKE, bUEFE E To, XEREZIET. £
13, FHNLIRRREOMESK L RO Z R T,

HHMD ) B, HLMAEVWERET LN, e - v
NV NEHEEMTH S, bR LT & Dk 2
Z ok, FRIGK, 1JBKEL KBRS D ORE 51T,
Z OHERDS & D A WDBRER RE T 5, 72750, B
TIITAEYHERL S HZ S S &, L OHBRT & <K
BLZZYNVMEDDBWZIRED L% 5MEM (offshore
facies) & IZMAIEZE WA H DT, FHED SIPEIZW:
it #s (offshore-transition zone) 1247z L HIWF T

%R ——xmﬁl 4 piss L i SRS
Backshore Fsohr:r—e Shoreface offshore
kil TE ———EaBS ——
. (Offshore
_ ;T*’_?f transition zone) __
AW E ,\——A : = AL
L #95m

FEIK. AR BB

A b—LMEHD
<k

EBOFERRBRHEREREE (2 LIAMNE, —ITHIE, MRS I HRTE 5.

Fig.19. Schematic section of the nearshore environments.

Depositional environments of the Ashiya Group in the Hikoshima area is comparable mainly to the upper shoreface
accompanied partly with foreshore and offshore transition zone.
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&5,

KRB HPAMITAIED & 5 I FTEIE (lower
shoreface) DIFEIHN (longshore bars) ICHIRTE 3,
BRI IEFFEL S EAE B & KA EOFHE
3, WMoz zhmmE, EimEOEWSIHLT 5 &
Bbhad, ThHRET—2 2I%KT 5 &, BRI
(FPEALTE — R RICES L, PO EHRZ L
ALHIZIES BIBREIHEEREI NS,

ANTUFHE BRI AR I KR EVRHE A & & D ICRIRER
BROBRWINO—EMEERL L Tz EZ N5, 7B
B R AW ERLD S ¥ & ER ARG R b
. Davidson-Arnott and Greenwood (1976) 7 & ¥l
DB RRBOHEMOWZE & iR+ hiE, KEgEmEIc
TR b LD L DIBRINOTHE R AIIC, EWiEiLE
APE L, PATEEDEMZEY o3 LifseE

(upper shoreface) THBFEARTITICTER & 1L 51T B
2 (ridge and runner) DHEFEARICHIRTE 57559,
b 7RIBEEO Z IddbmE onimEIRL, #HES
NBHER® 5 IR EIN EZZFTE 2 2 L2 505
it (Davis and Fox, 1975) #/RMe¥ 5.,

PATHEE SO PATER BRI, JEFICEWHET
(FmEIR) CHBR I NHBEWICHLT 2 (213,
Simons et al., 1965). _EFiRDRERKIZE FH O EIRIRE %
BCRET 5805, DL ZEEROHREIZT
## (beach) ICHEKT 20N RLETH B,

SR 2o BRI R TRV S A E AR, —
WZARIKET, B Oo»0RBEICIIAKERRIFFET .
Ophiomorpha (3EIMH ITRFBONICEED 5 N 5 EIRLA
T, vy FZ2ETLIHSIIA L2 I OBREZRT.

NE]y 2D DBVIZRAT = A VIREIR IR 13 R
=2 MR H T2, A Xy MY RANEEO R
ROFREIT L > TERINHBEETH S, 2=y
MDYDIZRAT = 4 VRFHEHRD SRS M L, i
FLIER AR NI B A E ) S e LY
T, 2=y b LiIckFEFN Ty 2 RPEHEWEHIZ
WIRNBEBOE S FE MR TH 52 b, HTFHs
WTOREFREDTREI NG,

Db &5 REBMIROERBREIID L & L HiE
DIIRIRF/RELIR D B — FMNEERBE O K % i { TRk
5. 72, R b—2aMEMI 2=y b IOPETRE
LTELSHET BNz D, 2= FITTFH#, #&. EH,
2=y b EEZEROEHETHEINS, LrL
h e, BYORSE R KL L 7 WAEF O RE 135 Tl
T, T ERL, HiRL S ICERRANEME DR
B THho72 L fEmTE A, F4R (1991) 13, AR

DRER 2 AL LN B IR T 35\ THEFEHE O BHT % 17
W, WREL LTI 77— BIUCTFLS 2E40RANE
% HhUNTIKIREBI DR RIRBE 2 HE L2, & Ehaik
FREREHDORED 613, EBOERRERHIAL LN
DPIKBICHETE L, CNFTOFELIHIE, EBD
FRREHIZEN DB 258 < R HEwe, 57—
BIVTNVIEREERET HHEMII R WIS o
2, LinLZeh s, WEHBEW/S2I) EFsL, W
HUB T A WICFHP OB RRE 2 R T m el i1 &
nas.

EZAHT, BHUED L ICHE ICE TERIEESE R
22 DEB DR NERTES L b IEA, b
DREEIZ UIE LITEELCHBIERICH72 5, B, H#
FEAR & X PR EEE T & OB FEL KBRS N B &
I, BEHEDP IR I N IBREEROEE
TEMINT& 2 (BlIE, BHE - 888, 1993). FI2 (3,
B BDO TREMORTRE CTI3, HFEMEER - Bk
i & AR IR AR A T K E R B AT S 1, o
DITT 4= A2 FEDPBININ TS ([ - B,
1992 ; Wil& « T, 1995). IR EME ORVE R T,
FELWEHEYTH IR0 EMZ®E L CREN%
MOVESTZE»MLENTW2 (Davis et al., 1972
Sumanura, 1988), N B & LTREZEI NS 7212
(3, WIROZEMET T REIKEFERT 25, b
L BHERER DR, 2 F ) M R0 L 7 5,
BREHEOHEM A 150 mUEDEI KA TR L T
HERE 5 72012, MR R R AR DR LIS -
TRHREED D D), UHUE THERAI I L 2 DIFRIZ %
DG (2510 m»BWIZFNLLT) » 5L T,
TURZENARAE L 7oA K HEZE B 2 504% L T\ B 5E
WiRW, A%, WRKEETI: OISR ED, VY —7 =
Y ARBFFEDBED L ERBHOMMEF DR R % B
T 5721213, ERMIREE O RSN 2t TR
RHEFEHDIGIR Z T ) R ED D 5.

FERERS 6 DILh

LAIZESE, 7YovR, 7=, B3, B, 7v7,
BIUOHREELZ LH5FHOLDONHER - REINLTH
5 (BB1FR), - TEEEYORYE, 7Y VK, 7=,
Z LCHE) (k) 588, B, 7Y 704
ST TS, FARIZO W CIIHREE O BED 5
BRIz~ 7z,
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COHBTHEDONLIBEFHEIIT X THERH YR
(Otuka, 1939)IC&EDHHNE LD TH 5., BFE X1k
A EBEROEHOBEELLICH ) BHEBDREIL, B2 s
Thi~, LTFIEREINS (FE2X). L LAE Thalas-
sinoides & Ophiomorpha (T T 6 b TEL DB
HETADLNDLIDT, TITIRIRI LD,

Glycymeris 4 &

Meretrix J&

Echinodiscus (7 =) J&

Felaniella- Echinodiscus-“Ostrea” J&
Felaniella-“Ostrea” &

Glycymeris 3 J&

AR S - DEE

Tosalorbis? (ZEIE) D RAE

Glycymeris 2 J&

Dosinia s ¥ & Cylindrichnus (4BIE) DA
Glycymeris 18

Tosalorbis? & Cylindvichnus (ZEIE) O pAfE
Glycymeris-Dosinia 8B S UX 1, X 28

BHEBLUOY=E—HRIALARBEZERLTWS, Ih
SN bR D TIdZ  BvEnEREZRL
Twa (EH-AHE, 1990). L2 LInsibafgo—E
IEBT/ F5 - ELATH > S UNEBE T8 — 9
kmiZh 72 DB END DD DH 5. fEFE DL LTI,
AL 5T, Glycymeris 4, Mevetrix, Echinodiscus,
B LU Felaniella-“Ostrea” B T&H 5 (1, 1982). LI
TORBEDLARBOEREICOWTIIAHTHS, 2D
&) ke ) DR ERE M 2 R TLAE I E BREO T
BTHY, ERFOML, ik, B X OHEREE DT
WCEHEEEZ ST ET,

2 BALARRESB LB LARE
P T~ BIbAEES L OB LAREIC O W TR
T5 (E3-6XEM).

(1)  Glycymeris-Dosinia & (FE) BLUX 1,
X 28 (B

BB/ 15 - BLITEMERICENT 2 (Loc. 1
- 7). Hirayama (1956) D%+ L7z Glycymeris B L U°
Dosinia # £ T 2HMNMFIZZILER» LD LD T,
ZDOREME Loc. A, BZE1XIZ, 21L6D{LAN
KEEIRITRLE.

Cylindrichnus & Ophiomorpha % & T —HIKIDE

PE T, BE330—15 em® Glycymeris—Dosinia J& D E
BI7/ F& - WILFTEE AR TR S L, —fRIIC
385 2%, FEILET—T H TIIAER T “fbaR” B
DERERTZEDFH B, TIALARB T ICMEEZ(ED,
NS 7K B LA B D FIE S 5 (channel-fill deposits)
b, BEME2»H 5. COLEREBE->CE
20.7—1.1 m® Ophiomorpha % & T —HRWE,
0.2—0.4 mOfRPELH), ChzeBEI)E31.4—1.8
m® Ophiomorpha % &L —HRRME DORIELR I Bk
FAEETCHMHSX 1EFRDO NG, oW L 0 Mk
DZEHFZW, Loc. 5 TIIX 1 BoEEICHEREIED
LN, REME 32D 5, X1EDEfI1.5—-1.8 miZid
JEE10—30 cmD X 2 BHH Y, ZOHEICEARMTE 4 »°
b5,

Glycymeris-Dosinia J§ D BIEDOFERKIIFHTH ), L

F2R, THMEBELAEEMTERE 2 hEh» SREINL
HAtA (Hirayama, 1956).

Table 2. Mollusca from the Ashiya Group at two local-

ities on the coast of the southwestern Hikoshima
Nishiyama-cho, Shimonoseki City (Hirayama,
1956) .
Abbreviations: R; Rare, only one specimen, F;
Few, more than two specimens, C; Common, more
than five specimens, A; Abundant, more than ten
specimens.

Locality

Fossil Name B

Acila sp. (aff. ashiyaensis Nagao)

Yoldia (Tepidoleda) hikoshimensis Hirayama
Glycymeris cisshuensis Makiyama

Chlamys ashiyaensis Nagao

Lucinoma acutilineatum (Conrad)

Lucinoma? Sp.

Felaniella confusa (Nagao)

Venericardia (Cyclocardia) cf. vestitoides Mizuno
Venericardia? sp.

Eucrasatella yabei (Nagao)

Crassatella (Crassatina) oblongata (Yokoyama)
Dosinia (Phacosoma) chikuzenensis Nagao
Macrocallista hanzawai Nagao

[ T < A - | N e B B B

Macrocallista cf. matsuraensis Nagao
Spisula sorachiensis Otatsume
Tellina sp.

Macoma nagaoi Hirayama

Solen connectens Oyama

Pitar ashiyaensis (Nagao)

Pitar matsumotoi (Nagao)

Lo e T T T s B B e T e =~ AR~ BN ISR . T I T I

[ BRIl I N B e e W1

Turritella karatsuensis Nagao
Euspira ashiyaensis Nagao
Polinices sp.

Semicasis kanmonensis (Hirayama)

"Nassarius" sp.

Molopophorus cf. denselineatus (Nagao)
dntillophos fusiforme (Hirayama)
Siphonalia shojii Hirayama

Siphonalia sp.

Ancistrolepis sp.
Musashia (Nipponomelon) cf. striata (Yokoyama)

[ > B R - -] e I e N |
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2D D DB Z DS, AT T I TRIMETH 5.,
BALTE Glycymeris cisshuensis, Dosinia (Phacosoma)
chikuzenensis 7S 2 F 72 13WHETH 1), —ARAIITIIRIE

PHRELD 20D, HOBFAE LD S, Acila cf. ashivaen-

sts, Pseudocardium sp. (= Spisula sp. a, Nagao, 1928) ,
Solen connectens, Euspira ashiyaensis, Molopophorus
denselineatus 7x £ P FE 213D 55, Hira-
yama (1956) 3% —FiciZd b b 280 BLA (B
2%) BIRELTWBEY, i) oRLAREICE N
L7:HEREHERETE B,
X1BTIZREBREIWERKEZ), E2r 4 Hmp 50
M BbAarREINL, Z6id Saccella sp.,

Glycymeris cisshuensis, Angulus maximus, Solen con-

nectens, Dosinia chikuzenensis, Euspira sp. B X U4
DL ETHD, BHEMEZRETE L\,

X2 bDBIIMmDTHT, Loc. 1 DATREIN
72, ZN 61T Glycymeris cisshuensis, Dosinia chiku-
zenensis, Euspira sp. TH 5. Whr £,

(2)  Tosalorbis? £ Cylindrychnus () D EAE

BB/ T8 Glycymeris 1 B TFHiBH#E (Loc. 8)
T3 Tosalorbis? sp. & Cylindrychnus japonicus DR
WEBRET 5.

(3) Glycymeris 18 (FHE)

ERIT/ FEME (Loc. 9) THRHLNS. h—Hk
aPicBO oD, £ D Glycymeris cisshuensis 13+
D L) THE%, LicMobDb@BHLNE, ZD
IZOWTIIARIRTH 2, HEICEEHE 775 5.

(4) Dosinia 7x ¥ & Cylindrychnus O AL

EBTT/ 7B I (Loc. 10) THERH LN L, Hikr
WaEHIZ Glycymeris cisshuensis, Lucinoma mnagao,
Pitar sp., Dosinia chikuzenensis 78S 5. BALAED
BAEEB D _EALICIE Cylindrichnus japonicus HER.8 &1
5,

(5)  Glycymeris 2 & (FEH)

BB/ TEALE (Loc. 11) 2@BH N5, FE310—
15 ecmD#HEE % & MBI A 1S Glycymeris cisshuensis
L EWEEND, WD Glycymeris (3995 LD L D
Z2WESICRZ B, Glycymeris BIZIZgHEEH Y, “4b
FIR” BITH B, RBOLT L EoibE & 3L
BAZRY. ZORECIIFERMELN 5, 2HOK
WCWHRIARD G. cisshuensis 7 &7 5, ¥ilZ Eucrassatel -

la yabei, Dosinia chikuzenensis, “Dentalium” ashiyaen-
sis, Euspira ashiyaensis 57 I L7z,

(6) Tosalorbis? P rEAE
BB/ B (Loc. 12) TRH LN S,

(1) GRS - BEE

BB/ B Loc.13) ITBDLNE, ZHEIHE
DFFEBIZ Ophiomorpha ashiyaensis % 388 Wb & Hs
HY, TNEEHIEI30 Q) en TREDRD 5154
LRSS —PEE 2 ), X HITER50 enfEE THUK
DRMRSE A LOICEL 5, COWEB LRI Cylin-
drichnus sp. 7RO L5, EHIEWE — s 23
Glycymeris cisshuensis, “Ostrea” sp., [RlE Rt — B
B & F I, MBI O FERICIZ Echinodiscus chiku-
zenensis WP, “Ostrea” sp., & bIZ7F 7 4 LAY DEEFL
MEBRDLNDEbDDETN TV,

(8)  Glycymeris 3J& (FHEE)

BB/ FBNALE (Loc. 14) THROH LN, EE10—
35 ecmDH — RIS E R IR R D Glycymeris cisshuensis
PEET L, RECREBELYH S, Lo b o,
Mo b o &Y £\, Dosinia chikuzenensis,
“Dentalium”  ashiyaensis, Euspira ashiyaensis, Si-
phonalia shojii "FilZFHRL I N7z,

(9)  Felaniella-“Ostrea” J& (FHAE)

E BT/ FEBITILETE R (Loc. 15W) 8 & 03Ul (Loc.
15E) TR 65, HH & I CREREL 5, BT
(3JE 340 emd p —HURIEDSA P IC/bE I3 EET 5. /LA
IR D Felaniella confusa FIEF LT, “Ostrea”
sp. DR 288, F 72208 D Glycymeris cisshuensis
WA EbN S, Felaniella 13 L I2MD b DH %\,
E AP TIE, E345—80 em T, TFEICHERA D
“Ostrea” sp. & “Balanus” sp. AL L, LI
F. confusa WEHAET 5. 2fKMIZIZ “Ostrea” sp. Y-8
2O LI, F. confusa & “Balanus” sp. 1357\, &
BYLUTEULOWE L IZWFET 24, TEICHWERD
RO BLNDZ EDDH D, Felaniella- “Ostrea” T8 DILIEIZ
LIREBEELSH»AD 6515, ARBIFAIINTS BB
SINBH, HETYH Loc. 15W & Loc. 15E TEH LN
LR DERIGED NS GEE, 1982).

(0)  Felaniella- Echinodiscus- “Ostrea” & (FEiE)
EBIT/ +BIALHH (Loc. 16) 2o a4 5, H
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m /W‘C—gg C \ L\,l/\ ~
~ 4 SN T assiieamalo
P
mSs - ~N
- 3  ?]
g @ Glycymeris bed [~ % P
: mSs -
E 2 co 204m > .: 2 bivalved sPech&ns
’}‘: Ophiomorpha |7 v ey M e/LJ/wIX (E=db)
i - 1 mLeSs WEB s
B ' S 353
QMeretrlx bed L %(@ FL:%'E Gr@/t] L‘f?l :,@\%309
:C?izf;lnodlscus | GFZU T)\%’ﬁ/ID%Z)\&) ;4/\%
:l‘lleretrix G‘r()’j |+ V‘Q‘/M-A.O’W\ OY'l‘e‘v\;?; ’E’Tﬁ 9—
|
Echinodiscus d b

FE20X., TRTEEMEILATZTH Loc. 19fHENERRIX & BALADREREYEE (a) B LU Glycymeris DEKRD R v F (b)),
Fig. 20. Geologic column and occurrence of fossil mollusca (a) and the sketch of occurrence of Glycymeris (b) at Loc. 19
area, Hikoshima Nishiyamacho-2chome, Shimonoseki City.

E—AEH, EEHI5 collbT, BE&5—10 cnd#5y
WACRPEAT 5. Echinodiscus DB HHEIT 5 2 &
WHb, DL UACRDEATIELADLNS,
{LRDEAT b HhibE & 20RO 3EK L, 8
EVRD LNV, LrULADEA-BERIZ/ ¥
Z—)VIK TR & XATE 5, Ophiomorpha (3{tA % &
a2 EWTWD,

{CHEDNENT Felaniella confusa 775 23T, Echinodis -

cus chikuzenensis \3WER TL@BIZFRO 5N, “Ostrea”
sp. DHEF 1307 <, Glycymeris cisshuensis DYWL (37
Th2. ¥34h

Z D &) TALAE DRI BRI B TR ESEO T &I
S LAkt (N, 8-9) EEERE D Turritella

(Hataiella) kadonosawaensis B £V Glycymeris cis-

shuensis & F &3 5 Bt DK G, 1983) 125,

)  Echinodiscus J& (FHH)
Echinodiscus 7235 L EBW LT T H o
H (Loc. 17) (3 Z o % 383 L 7219934 12 I3 ABH I

o T\niz, fit-> ClFEIc 2 nibig 2 B2 L BRo gk
BIUHE (1977) OMBICI->ThHb T LEak~N5,

Echinodiscus chikuzenensis \IHRiibEPicEEh, B
EHI60 em DI I ZEERSH S, BEfET 2 HE I
Mevretrix hikoshimensis, n. sp. (280 , Glycymeris
cisshuensis (Y ¥ , Dosinia chikuzenensis (%) , Euspira
ashivaensis (#ii) , Antilophos fusiforme (3) THh -
72 (FHE, 1977). Echinodiscus J& DJEHEIL Glycymeris
4B ENK5 m FALSAETS 5. 2 LT Echinodiscus 13
Meretrix JEUEL ) O AL FE THUHET 5 (20X a),

(12 Meretrix & (FHEE)

E BT T B FRATIEE LI Glycymeris 4 &
2 HH1.7T m IALJBUEICFED S 7)Y, BAEIFI O T
LNTLFE -7z, BHEMERS (Loc. 18) ICEEHT 572
o7, ABRADEDITOLNTLE->TWS, L
PLP% ) DBROEAPES FCLVEESH, LA
EYEEICRE SN TV S,

HEB ORI enTH BH%, THLD Echinodis-
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cus JBHED & Glycymeris 4 BH T TEAESTL,
Echinodiscus chikuzenensis %fE-> T35 (520K).
Meretrix 13 TRBICETC, Eiimobodd, ki
MDLDED 2, FIMBDLDOIRIEAET L L
PZ\, Meretrix hikoshimensis, n. sp. ° 28T, 3
F 723D  Euspiva ashiyaensis, “Nassarius” sp. A,
Movopophorus denselineatus, B & U Siphonalia shojii
VAEHESNEY (WA

13 Glycymeris 4J& (BEEE)

EREILITZTHAL#RERE (Loc. 19) D THEHIFEX
LA & 7% B Glycymeris 4 B H 5, JEE#120 e —
MBS R IC s L OB D Glycymeris cisshuensis
PEET 5 (20X b). Glycymeris DiR$ HALIZ—E®
¥, BHEEICEED 5 WIFHW2 Db H D, random
orientation #/R79. HWEWE LD Glcymeris 12 LMD
bDOPEZNEHICRZ B, L LILARBKE CIR#Bo
Glycymeris DRI E 2L, MDD DIF A7\,
Glycymeris 4 BOETFEIC EIC™NMD Mevetriv 5 LIZ L
FHRAIND, MLAZ2ETEIHEIZZD 5N w
B, BEZ 6L Glycymeris & X Meretrix 5 H 2 HICHE
B 2 TP oMEDz [EICHE L BbNh, BAE
El6#ZH 61 5,

U ETak~72 Glycymeris DEKR»PLHZ B &,

B3R, THMEBEILATALHRME,? SR W B RE R
DWEIRP 615 6 - B A,

Table 3. Mollusca from the blocky light gray fine sand-
stone of the Asiya Group off the coast of north-
eastern Hikoshima Nishiyama-cho, Shimonoseki

City.
. Number of
Fossil Name Individuals
Saccella nagaoi (Takeda) 1:5
Portlandia? sp. 0.5
"Ostrea" sp. 0.5
Lucinoma nagaoi Oyama et Mizuno 2
Lucinoma? sp. P
Venericardia subnipponica Nagao 13:5
Venericardia? sp. 0.5
Pitar matsumotoi (Nagao) 2:5
Callista cf. hanzawai (Nagao) 1
Sollen connectens Oyama 2.5
Turritella karatsuensis Nagao 2
Euspira ashiyaensis Nagao 2
Trominina japonica (Takeda) 1
"Balanus" sp. 3
Echinoid gen. et sp. indet. 1

Glycymeris 4 J&13 bioturbation 2 & WEK Iz &%
Z b 1 % (Salazar-Jimenez et al., 1982 ; Lindholm,
1989).

IEHIZZED Glycymeris \2EbILD L DIZ Lucino-
ma mnagaoi, Pitar ashiyaensis, Dosinia chikuzenensis,
Meretrix hikoshimensis, n. sp., “Dentalium” ashiyaen-
sis, Euspiva ashiyaensis, “Nassarius” sp. B, Siphonalia
shojii THEFIMHTH 5.

Glycymeris DRFEDBIZONTORNE .

Glycymeris BEARIL, BOIMUTHRIET, i k) e
LA THEANELL, £ IB3BRA —RA (8
AT, 1992 ; Suzuki et al., 1993) HEEELTWb D
PEFFRD NIz (PL 7, Figs. 1-4). Glycymeris
WEDZD L) LRBIIERT/ 75 - BILITO 2% D
Hm 2 6D Glycymeris 12b LIFLIFRRD SN,

Z ZCREAG I OHEWEE B L oAb TUN T B SR s T A
REREIN TR ZM» LN RBERTIZEINS
Glycymeris cisshuensis DREREBE L2, 22 TH %<
D Glycymeris (3 LD &9 kBl >TEY, 1BA
TV WIEREBA TW BEARDEDO I, HEiFic k-
TEL L7, 1 108EIC% 5. ZOERIZOWTIEA
HTH 255 Glycymeris B HEFET 2 LIHijIZ, & H)v
X—RMUTT, 25D Glhcymeris RL»HET 2 L5
TP Ho7 LHEEL T b, B2, HHEEIC
Glycymeris \Z\IF%TeAn — AR A DRI LIk 72 L % 2
LB, L2LZENRE LD Glycymeris WEXLIzD
PERBBHMEHEEO/RETH -2 Gk, 1964), oh
TERX DB D Glycymeris T3 Lk L7z k5 % fE>
W7z Glycymeris (313 AE LKL, RIREI NG 5720
THAH., TDEI % Glycymeris DIEIZIBHETH 5
CrERTERDbNS.

3 EBVEILNTIE MRS A & EREX
InwEhicE s BiLE

19934 Z B PEILAT — T B FEITHEZE AL Glycymer -
is 48 (Loc.19) DALFEBESI I IZHE TR SN 25
BB G L 13527 2 iR HRIRD S DK & e dsfqh8
Holz, BEZ L ALEMTEE» SR N b L B b
na,

CoEATICIZEFILEEEINTEY), oA
PHREINTHIIIE 3RISREN G, WahTojE
WITHAE — DR TH 72, BEINLET 2L
tD YD Lucinoma nagaoi, Lucinoma? sp., Vener-
icavdia subnipponica, Pitar matsumotoi, Solen con-
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nectens, Turritella karatsuensis, Euspiva ashiyaensis T
ot COWATEEIR Venericardia THE LW 5 &R
5B, ZOWEIIIE FEHERIT/ FR - PHILAT %O
FRERM L D EW LEERER L — hIREORE ToMt
HEOHEETE 5,

4 WA, MY, 7V EDA
(@) - Wk T 5 4Eitha)

ARoFAEH I EROLA IO W THE L N EARITS
otz ZoHE Loc. 5B XU Loc. 1372 5134 £
D%, Loc. 197 613V 7+l BbiL s b ook
SNTWBH*,

EBVWILIT=TH Loc. 5fiEm 3Hhm (GF 1 XZH)
by ¥ AR E S LA Plotopteridae, gen et sp. indet.
DEFIBPRRINT WS (BRI - b, fig. 11; pl. 15,
fig. 2a, b; pl. 16, fig. 2, 1979). I 561X Glycymeris-
Dosinia {LFAE L IZRL ZBEI LHEAINTEY, B
F—E, Mg, KEE#BI L > TRES N, 20
Wi Glycymeris-Dosinia &7 5133 2 DW Carcha-
rodon megalodon, Odontaspis sp. B L7 VD
Zeuglodon £ Z 65N DN EHLTWS,

EBWILIT T H® Hirayama (1956) ® Loc. B ft
JAEH & Okazaki (1987) 137 ¥ F 3D Metasqualodon
symmetricus Okazaki Z#E LTWw5b, ZOFEIZMA» 5
LI XN T 5 (Okazaki, 1982) S EEHUIIARATH 5.,

EBVWILET —TH Loc. 199 Glycymeris 4 JEHITKE
W22k YV s 7 Y558 Mauicetus sp. DMBVHRRS
NTwa (FZEREEEEICLS).

EBYT/ 1B Loc. 2 D Glycymeris-Dosinia J&
L) EftowE s> S FREmRHmAL - h3gici e
47 ¥ 7% Cetotheriidae, gen. et sp. indet. DEEE ([H]
FEEIC L DREE) PRESN TS, ZOEARITEN
LA ICRE SN TV S,

& 51277 3 474 Chelonia, gen. et sp. indet., ') 7 7' A

(RyR¥?) OFHE, 7v=0wnith IT/ F58), t
FIVIOTHE (IT/F8B) REFRERINTS ([
IFEEDFMEIC & 5) 5, EHIIAHTH 5,

5  HALA» S¥EE 3 15 HEFEERER
Z DS T Glycymeris—Dosinia THEICHE Y, Gly-
cymeris ®E & T BTHEDMNE L, Felaniella- “Ostrea”
P, Felaniella—“Ostrea”-Echinodidcus 3%, Echino-
discus THEE, B LU Meretrix BEEZ ¥ BEOTEE LR

¥ BZLL LDV ADOWLAPREINTWELEDNS
A, AR ZN L DBHFEEZ L Twicw,

DHNDY, B Ghcymeris 4BETHKRD S, 2
N WARERMLABOE TR 61, L b Btk
DLDEFZ LN TS (B4, 1990). ZibPkT
135 555, ALADRERIED 5F 2 5 Laalghr 50
DT L, EFEOHFIICHKLIZDDTHS ).

F 7Ab AR & BUAERE O T BB R 2 B8 IC AN T,
HAERORE Y SALATEAEBRORE 2 HET 5303
T, ZOMEERBROBBEOHEE Z XA,

CZTRRO LN RER, WD RBSEHE S REE
B 22 5 Isognomon sp. (BB L UFIL, RAK) 75
RINTWBZ ehrs, VEEEHARLEDWITHEL L 720
BHRERE R TR T, WIRARE T O L&k (Euner-
itic zone, N,) ®»_EIFEENEIE G L2 BAbh b,
Meretrix hikoshimensis, n. sp. (384D M. lamarckii 1=
7w~ L, Glycymeris cisshuensis (3EAED G. ves-
tita \AUTH ) (Makiyama, 1926), ZED M. lamarckii
& G. vestita \FEEERG R TKIELD mARE DS EICILA:
Trrw) (HEE BoREIck ). Rkicits G
cisshuensis & M. hikoshimensis (IFLET L2 L L H
5.

[ D DI Felaniella-“Ostrea” TEB LV
Felaniella-Echinodiscus-“Ostrea” 3T, Felaniella
confusa IR OTE & HEE S, BRI —RERIC
WIWHRPRA LI EEZ 515,

¥R AR OB RS

Z DI B BREI R NW-WNW Hao ik
fC, 8-9°NNE f## %78 L, A R BRI BRHE
EERLTWS, 2L ALt/ g & TREHE
B/ 18 - FILAT, BB LOILIUNTIES - B
rEDIIRRE (MR HBicB 5B T (1951)
DRERDOMEREED—IEERTH I LICk S,

1/ 5 - WL o HidEmnGmc, 3HIZ0
R EICAAMNTESIH L, F72Z OIS OMIEZIIA
Ko 2% (Cuesta) WEZ LTwickHEzoh, 72
ZHEDZFXIIVILNT R ICRD 5N 5,

Wi icowTi3, EBM/ FEIMPIEGEEIX), =
BPHILET =T BALPa s B8 4 X), BEILAT—T BiE
(3 5 X)) T WNW-ESE FaoEmWiE TiRod s,
COMBITB I AMBOERE L LOEFEZ LMD, FT
H - #RJE (1960) B X OSBRI (1966) (378 1LIET R PG iR
) ERMEEHRELTWS, HIUIN=THTIZ
NNE Ko, FEILET—T H Tl NNW H o lig 52
DHLENTWS,
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FREREORN, FEHSEE
TR RS B O R L

AE M BB ORI OWTHRE - [ME (1984),
Tsuchi, Shuto and Ibaraki (1987) # & ¥ Okada (1992)
DFBEEEIREF )T T 7 b EBHEND
5, FEHEILRONE D 5 IIERBHOIZITEES P
21la i fniED 7‘%11'016 VA /A /0)1
B B(i%@%ﬁlﬂﬁ%ﬁﬂﬁ(ﬁiﬁ WE B & Uiﬁﬂ(lg %
s - RAEEEIS CP19a fmicxlbT& 5 & Lz, WE»
5 BB ORI RHEAMEE D128 2 & LI
A (28.2-31.6 Ma) & HE2 52 &b TED (KK,
1994),

L - AT - R (1989) ZALLMHIRRIIE L OF
tha JEEJIEWH#fHTﬂO)%@}Eﬁm}EE b DEEMEEEIK
HD74 v var- b7y 78 LUTFFTHERETS)
ZHE L7, Bi#ETI330.3+1.2 Ma, 8 Tl327.2+1.8
Ma DfEZFFT W5, Rl - i (1991) (3ILEETE
WA EE TEOEEIKE T31.7£2.3 Ma DF TH%24E
Twb, 51K - (1992) (FLOEHER - Wa
T o> HE B & DHEIKAE T30.2, 28.5BLU27.40F
THREIB{BLNLILE2MEL TS, TNHADFT
ERAED & BB 0 2305 &%
Wt ORI (27-32 Ma) &%), FEEELRB LV
F T T MK BRI KRE LED W

EERXBTHAHY.

E Bt B B R B B ERO ¥ ois
AHEN BT OWTIE, B8 - /NE (1959) thE}E
BELEESE IC AT L& B & L7, Murata (1961) 3= EBE
FESOKRBIZHEL T 5

J& - ER (1983) ;t @itsz}“%“@}%ﬁ%ﬁ%i{ﬂiﬁig@
JETHIK & T (l‘i/ )?D‘EE) ZxHLTWwWa, 20
RLE LT, I “EXhoBEREHOSEHE L LA
3BHPNCRET, —2DEHMH - ALAEHBALD R ICE
WM&, WETHVELELNTLMEOERE LT
5 <‘:b‘5$£ﬁf§>é (BF - B, HEHREK, 1979, &
EYFRELR) DT, oo B & D HLE D Kb (3
Ze ) A5 HEME DT B Z) t%i LENBE” Lk RTw5, J&

(1983) 32w 5% 2 & HEic L ORI E BRERE &
EBRLDE2DERBHO BAWLER O UE R
FHEL, ZoEEr o027 > T3,

HibR DL

ARIOMETHRESNALARE B LUV =D ) b,
ZHERESN, HBENERFORWEARDSH 5 L0,
“HBE  Glycymeris (Veletuceta) cisshuensis Maki-

yama, Felaniella confusa (Nagao), Dosinia

(Phacosoma) chikuzenensis Nagao, Mevetrix hiko-

shimensis Okamoto et Sakai, n. sp.

B Euspira ahiyaensis Nagao, Siphonalia shojii

Hirayama
7 = Echinodiscus chikuzenensis Nagao
DR Z IR L, TUFWZREIZ DWW TS,

¥ BE# Bivalvia

Glycymeris (Veletuceta) cisshuensis Makiyama, 1926
(PL. 7, Figs. 1-4)

1926  Glycymeris cisshuensis Makiyama; p. 155-156, pl. 8,
figs. 2, 3.

1928  Glycymeris cisshuensis Makiyama; Nagao, p. 29-30,
pl. 2, figs. 1-3; pl. 3, figs. 1-3; pl. 4, figs. 22-25.

1928  Glycymeris cisshuensis var. compressa Nagao, p. 30,
pl. 3, figs. 25.

1986  Glycymeris (Veletuceta) cisshuensis Makiyama; Mat-
sukuma, p. 62-68, pl. 7, figs. 1, 3, 4, 6.

1990 Glycymeris cisshuensis Makiyama; Tomita and
Ishibashi, pl. 13, figs. 2, 3. (in Jpn.)

Original description: Shell attaining a large size,
thick and solid, suborbicular to transversely ovate,
somewhat longer than high, convex, slightly oblique,
inequilateral. Beaks prominent, located a trifle in
advance of the middle, turned inwards, approximate,
but not contiguous, rounded. Anterior end broadly
rounded, posterior end narrowly rounded, slightly
produced with the dorsal margin descending nearly
straight; the basal margin regularly arcuate. Surface
with many radiating impressed lines crossed by con-
centric incremental lines. The ligamental area long,
about four-sevenths of the length of the shell, rather
broadly triangular, equilateral, flattened, without
chevroned groove but transversely finely striated.
Interior faintly radially striate; posterior adductor-
scar slightly smaller than the anterior, distinctly im-
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pressed, thickened, anteriorly bounded by a sharp
ridge which becomes weaker toward the beaks; pallial
line well-marked, simple, but with minute pointed
sinus adjacent to the posterior adductor-scar. Basal
margin very prominently crenate. Hinge-plate thick
and large, the lower margin obtusely angulate at the
middle; young shell with about 12 oblique teeth on
each side; teeth hooked, decreasing in size distally,
finely but distinctly pectinated. (Makiyama)

Holotype: In Geol. Surv., Chosen, no. LXX, a left
valve of an adult.

Dimensions: length 67 mm, height 62 mm, thickness of
left valve 22 mm. (Makiyama)

Type locality: Kinshodo, Kankyohoku-do, Korea.
(Miocene Mankodo Formation, Meisen Group)

Glycymeris (Veletuceta) cisshuensis DWEfII5A0 13
W — IR D &S v RTHE T, AR IIART A S EAEE S
2Rk G (V) cisshuensis ZBLA Glycymeris
(Veletuceta) vestita (Dunker) 2L TW3 &FH 2 bl

(Makiyama, 1926). BEREH» 5D G. (V.) cisshuen-

sis bBUED G (V) vestita 12T w23, L LATHIZ
BELD I NLBECREFD, BEB»ITES
B < TH B (Matsukuma, 1986). % L CTHiIZ DR I3140E
HWHmIchE T 2{EmAH 5 (Pl 7, Figs. 1-3).

Dosinia (Phacosoma) chikuzenensis Nagao, 1928
(PL. 7, Figs. 5-7)

1928 Dosinia chikuzenensis Nagao, p. 64-65, pl. 10, figs.
4-7, 9.

1956 Dosinia chikuzenensis Nagao; Hirayama, p.109-112,
pl. 7, figs. 1-15.

1990 Dosinia (Phacosoma) chikuzenensis Nagao; Tomita
and Ishibashi, pl. 14, figs. 1-4. (in Jpn.)

Original description: Shell suborbicular, nearly as
high as long, evenly convex, inequilateral, the anterior
side being slightly shorter; anterior margin well
rounded, passing gradually into the evenly convex
ventral margin; antero-dorsal margin concave in front
of the umbo, and the postero-dorsal margin usually a
little arcuated, forming a blunt angle with the poste-
rior margin; umbo small and curved forward, lying
anterior to the mid-point of the shell; lunule much
longer than broad, elongate-cordate, and deeply
depressed; escutcheon very narrow, usually ill devel-

oped, but sometimes bounded by very acute ridges.
Surface ornamented with crowded, raised, fine in-
cremental lines. Anterior muscle scar oblong-ovate,
and the posterior scar rounded; pallial sinus acute,
moderately deep, extending as far as the vertical
median line of the shell and gradually ascending.

Hinge strong; left middle cardinal tooth broad,
short, and trigonal; left anterior lateral tooth large
and prominent; right anterior cardinal tooth feeble.
(Nagao)

Holotype: Nagao, pl. 10, fig. 5, 1928.

Dimentions: length c. 39 mm, height c. 36 mm on
Nagao’s plate.

Type locality: Sakamizu, Wakamatsu-ku, Kitakyu-
shu City, Fukuoka Prefecture. (Sakamizu Formation
of Ashiya Group)

AR IS HE R BB L2 OMUB I T 5.
Hatai (1938) # & U'Hirayama (1956) 13435 i it
Dosinia (Phacosoma) nomurai Otuka 8 LU D. (Ph.)
nagaii Otuka (Otuka, 1934) 13 D. (Ph.) chikuzenensis
DFFERZTH 5 Lk XT3, D. (Ph.) chikuzenensis
& D. (Ph.) nomurai DT 555, —i%9I2iZ D.
(Ph.) chikuzenensis TIIRRIUKDBEBIZKEICTE
ICHALT 555, D. (Ph) nomurai TIFRRIKNTE
Bl RRICHiAZE-THEYVED S, D. (Ph)
chikuzenensis 13 5 WEARD £, D. (Ph.) nomurai
IFRSIVESILINEVDIDONIZWETEL S,

Felaniella confusa (Nagao, 1928)
(P1. 9, Figs. 1-7)

1928  Diplodonta confusa Nagao, p. 60-61, pl. 10, figs. 3, 8,
10.

1990 “Felaniella” confusa (Nagao); Tomita and Ishiba-
shi, pl. 13, fig. 7. (in Jpn.)

Original description: Shell relatively small, moder-
ately and evenly convex, almost circular in outline
except in the apical part; nearly equilateral and slight-
ly longer than high; anterior end rounded or very
indistinctly truncated; postero—-dorsal margin straight,
sloping very gently backward and sometimes making
a blunt angle with the posterior margin; antero-dorsal
margin also nearly straight, with a faint excavation in
front of the umbo, and slightly greater inclination
than the postero-dorsal margin; ventral margin mark-



TR BER MR & BRba 45

edly rounded, passing gradually into the anterior
margin and more abruptly into the posterior. Umbo
small, pointed, curved inward, and not inflated. Sur-
face ornamented with distinct, more or less regularly
spaced, incremental concentric lines, besides crowded
fine lines of growth and irregularly arranged concen-
tric grooves.

Hinge plate narrow; both valves two cardinal teeth;
left anterior one vertical, broad and bifid, the left
posterior one very narrow and the right posterior one
bifid; nymph short and small; ligament also short.
Test rather thick. (Nagao)

Holotype: Nagao, pl. 10, fig. 8, 1928.

Dimensions: length 20 mm, height 17.5 mm, breadth of
one valve 4 mm,

Type locality: Asakawa, Wakamatsu-ku, Kitakyu-
shu City, Fukuoka Prefecture. (Yamaga Formation of
Ashiya Group)

Felaniella confusa \IWiFHHERBERB X OZF DY
Bzl b, MEEES? 6 REIN TS,

ZF#El3 Nagao (1928) 12k V) Diplodonta confusa &
S e, EARIGERIESRICHEH2 T, BIEDRIHZ <
LNRMEEZRI W &0 5, Diplodanta J& Tl37%
<, Felaniella D LD TH 5 (PL9, Figs.6,7). 17/
FEEARDIIBED F. usta (Gould) D (WH .
fi : BT HAEXIE (F) B2 K, p. 254, fig.
965, 1955 ; H R, p. 132, pl. 52, fig. 31, 1959) iz X < Bl
5,

177 F B AR |l R B R T B HERT =4 hr iR iR
BHFFE P 6D F.usta GREJI - 42H - a4, pl. 16,
fig. 4, 1974 ; RB&JIl - fib, pl. 12, figs. 10a, b, 1981) 12{LL
57, #%BIIEHSILYVRIVRVDIZHL, 1T/ FEIE
RIZFE L, RPN,

Meretrix hikoshimensis Okamato et Sakai, n. sp.
(PL 8, Figs. 2-14)

1990  Meretrix sp. Tomita and Ishibashi, pl. 12, figs. 3-5.
(in Jpn.)

Material: A large number of Meretrix specimens
occur at Loc. 19 on the southeast coast of the
Glycymeris 4 bed in Hikoshima Nishiyama-2chome,
Shimonoseki City, Yamaguchi Prefecture. Some spec-
imens of Meretrix are covered with shells, but most
specimens are casts. A few specimens are deformed.

Meretrix specimens are contained in gray medium
sandstone of the Oligocene Ashiya Group.

Holotype: P1. 8, Fig. 2 cited from Tomita and Ishiba-
shi, pl. 12, fig. 4, 1990 (GK-L7848).

Paratype: Pl. 8, Fig. 3.

Description: Shell medium to large in size, inflated,
subtrigonal, inequilateral and so-called meretrix form
in outline. Test moderate to thick, about 1-2 mm thick.
Umbo blunt, curved forward slightly and inward,
situated at about two fifth of length from the anterior.
Antero-dorsal margin slightly concave at the front of
Umbo; postero-dorsal margin nearly straight; ante-
rior end rounded: posterior end roundly angulated;
ventral margin broadly arched. Surface smooth with
fine concentric growth lines. Hinge solid, with three
cardinal teeth, but without the anterolateral in left
valve specimen. Adductor muscle scars and pallial
sinus obscure.

Dimensions: (in mm)

Length Height 1/2 Thickness H/L

Holotype 56.3 44.3 15.0 0.79
Paratype 43.9 34.0 11.2 0.77
P18, Fig. 5 61.0+ 49.2+ 12.2 0.80?
P18, Fig. 7 57.1 44.0 15.2 0.77

Remarks: The height, length and 1/2 thickness are
measured, and the height and length proportion of
about 65 specimens is calculated. The height and
length proportion ranges from 0.67 to 0.85, but the
peak value is 0.77 to 0.79. There are wrincles seem-
ingly on the every shell surface of M. hikoshimensis
(P1. 8, Figs. 3, 5*9),‘but there are no wrincles on the
well preserved part of shell surface of this new
species.

Nagao described Meretrix pseudomeretrix (p. 65, pl.
9, figs. 7, 8, 1928) for the specimerns from the Waita
Formation at Waita, Wakamatsu-ku, Kitakyushu
City, Fukuoka Prefecture. The specimen of M.
pseudomeretrix is trigonal and small, i. e., lengh 24 mm,
height 21 mm and H/L=0.88. Therefore this species is
different distinctly from the present hikoshimensis, n.
sp. Tomita and Ishibashi reported Meretrix sp. (pl. 12,
figs. 3-5, 1990) from the Ashiya Group at Loc. 18,
Hikoshima Nishiyama-2chome, Shimonoseki City.
These specimens are identical with M. hikoshimensis.

M. hikoshimensis is similar to the recent Meretrix
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lamarckii Deshayes, 1853 (Cytherea morphina, Sower-
by, 1855, p. 620, pl. 129, figs. 59, 60) in having straight
postero-dorsal margin and large arched ventral mar-
gin.

Mevetrix arugai (Otuka, pl. 2, figs. 11, 12, 1938),
which was reported from the Miocence Bihoku Group
in Hiroshima Prefecture, is different from the present
hikoshimensis in having large umbo, tall height,
remarkably arched ventral margin and inflated shell.

EBWEIL_TH» 50 =71 E{tAH %, Nagao

(1928) »FEREMD S L7z Meretrix pseudomer -

etrix. KWKREL, BELZE=APERT I & 6HHE

Mevetrix  hikoshimensis & L THRET 5., M. hiko-

shimensis (IEEHTHEHGNT, BEHRTKELT—FK
THY, BEHGFRLR LI -REERT I ETHREDT 3
7t o 7)) Meretrix lamarckii Deshayes 124EL T \»
5. M. lamarckii (\IFNERELIICAERT 505, M
hikoshimensis b FEFEDHRICERLIEFHZ 6N B,

AFEIX Loc. 199 Glycymeris cisshuensis FEXLOALTE
ITHREEN L2y, IMATIIEDITHN, RETEL
et

lE 2  Gastropoda

Euspira ashiyaensis (Nagao, 1928)
(PL. 7, Figs. 8-9)

1928 Polinices (Euspira) ashiyaensis Nagao, p. 95-96, pl.
15, figs. 19-21.

1956 Euspira ashiyaensis Nagao; Hirayama, p. 119-120, pl.
8, figs. 17, 18, 20-22.

1990 Euspira ashiyaensis Nagao; Tomita and Ishibashi, pl.
15, fig. 12. (in Jpn.)

Original  description: Shell moderately large,
globose, conical, higher than broad, with a rather
elevated spire which is slightly less than one half the
height of the aperture; relatively thin-tested; sutures
distinct, but rather inconspicuous, usually not
canaliculated; whorls about 6 or slightly more in
number, broadly convex, not much depressed but
gradually contracted posteriorly. Body whorl large,
with the side, convex, and not shouldered, and rather
abruptly convex at the margin of the umbilicus; aper-
ture oblique, semilunar, somewhat pointed posteriorly
and rounded anteriorly; outer lip simple and sharp,

and inner lip oblique, almost straight, but slightly
excavated; umbilicus open and rather narrow, without
funiculum; callosity well developed and elongated, but
not covering the umbilicus. Surface ornamented with
dense, fine, but distinct oblique lines of growth.
Dimensions of the holotype: heigh, 18 mm; width, 16 mm,
(Nagao)

Holotype: Nagao, pl. 15, fig. 19, 1928.

Dimensions: height c. 18 mm, breadth c. 16 mm,

Type locality: Taya, Ashiya-machi, Onga-gun, Fu-
kuoka Prefecture. (Yamaga Formation of Ashiya
Group)

AREISWHTHERBIE L ZOMYEBICHmT 5. B
BRI, H—KED S > TABDEBRETH B, L
IZHE WV, ERIIFHEL TV B, Bz E LW,
WIFEEARDFEILIIWE ICE DI, BILOEH LN LD
PHRETLHILIIRNEETH B,

Siphonalia shojii Hirayama, 1956
(Pl. 7, Fig. 12-14)

1956  Siphonalia shojii Hirayama, p. 122-123, pl. 8, figs.
1-3.

1960 “Nassarius” shojii Hirayama; Oyama, Mizuno and
Sakamoto, p. 72-73, pl. 14, figs. 6a-c.

1990 “Nassarius” shojii Hirayama; Tomita and Ishibashi,
pl. 15, figs. 7, 8. (in Jpn.)

Original description: Shell medium in size, fusiform,
spire acute; whorls with more than five volutions.
The first three moderately convex, sculptured with
fine spiral threads, separated by narrower interspaces,
which are crossed with blunt longitudinal ribs, not
largely plicated. The fourth and body whorls moder-
ately expanded but not angulated, provided with many
flat-topped, equally spaced spiral threads, separated
much narrower interspaces; longitudinal ribs absolute.
Body whorl large, about a half the height of the shell.
Suture distinct, impressed; aperture ovate, margin
moderately rounded; outer lip nearly smooth, thin;
canal moderately long; recurved with siphonal faciole.
(Hirayama)

Holotype: Tokyo Kyoiku Daigaku Reg. No. 10405.
(Hirayama, pl. 8, figs. 1, 2, 1956)

Dimensions: height 32 mm, diameter of body whorl
18 mm,
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Type locality: Loc. A of Hirayama (1959) in Hiko-
shima Nishiyamacho-1chome, Shimonoseki City,
Yamaguchi Prefecture. (Fig. 1).

AE T ERRHOA» LEY 5, BEH - AfEH*
R L72AEA (pl. 15, figs. 8, 1990) B L UEH 5 DAEAR

(pl. 7, figs. 12) # & % & Hirayama (p. 122-123, pl. 8,
figs. 1, 2, 1956) A5~ 7z & 5 ICHiFF 2 FOKREDH D,
RLENTWBZ Wb Nassarius (5 )4 V3 754) &
Tl37%: < Siphonalia (37 )7 4) BOWTH 5,

77 =#f Echinoidea

Echinodiscus chikuzenensis Nagao, 1928
(P1. 9, Figs. 10, 11)

1928 Echinodiscus chikuzenensis Nagao, p. 17-18, pl. 1,
figs. 15-17.

1968 Echinodiscus chikuzenensis Nagao; Nishiyama, p.
132-133.

Original description: Test large, thin, with a flat
ventral side and slightly convex dorsal one; broadly
oval in outline, nearly as broad as long, rounded
anteriorly, and broader and truncated posteriorly;
margins with three slight indentations, one anterior
and two antero-lateral. Apical system pentagonal,
lying a little anteriorly, and provided with four genital
pores.

Rosette relatively small, with the petals subequal in
length and breadth, but the anterior odd one slightly
longer than the antero-lateral, and the postero-lateral
one the shortest of all. Each of the petals perfectly
closed, rather short and broad, its length being nearly
twice as great as its breadth; interporiferous area
narrow, and almost as wide as each poriferous zone.

Lunules two in number, each lying in a line with the
posterior ambulacrum, narrow, elongated, and some-
what lanceolate, its longer diameter being less than
three times the minor, moderately distant from the
distal end of the petal. Peristome subcentral and very
small; groove single near the peristome, but soon
bifurcating. (Nagao)

Holotype: Nagao, pl. 1, fig. 16, 1928.

Dimensions:

Longitudinal diameter .................................... 90 mm
Transverse diameter .................................... 95 mm
Wldth Of petal ............................................. 10 mm
Odd petal .................................... 20 mm
Length of q anterior paired petal «::woeeeeeeeee 18 mm
posterior paired petal ««eerereeeeeeeee 16 mm
Width of poriferous zone «=oooeeereerrrrerrneen 3 mm
Width of interporiferous area in odd petal - 4 mm
Width of interporiferous area in
anterior paired petal «r-eroreeeessssennnennn 3.7 mm
Width of interporiferous area in
posterior paired petal «rrrerereererererereeian 3.5 mm
Length of lunule «reeeeeeeesseeesesmmmmn, 21.5 mm
Wldth Of Iunule .......................................... 75 mm
Distance between the extremity of petal
and the Iunule .................................... 63 mm
Number of pores in odd petal ««=«oreseereremreeeneens 60
Number of pores in anterior paired petal--+-++-* 58
Number of pores in posterior paired petal -+ 51

Type locality: Waita, Wakamatsu-ku, Kitakyushu
City, Fukuoka Prefecture. (Waita Formation of
Ashiya Group)

AT ERBHEB SO Z0MYE» SER LT
WDBAA Y AR = D—FETH D, FEFITRTF
ORWAOMES L UCRAOEE /R~TEAR (PL 9, Figs. 11,
10) % Loc. 182 LETER, ZDMBEDEIEIZLD
N, A%OBREIREETH S5, AL LU o,
5 DB INT WS Echinodiscus transiensis Nishi-
yama (3 & b ICBE 2 STEBEOMICER Lot H 2 b
N Tw3 (Nisiyama, 1968).

H & A F

WABRTEGERT/ F5 - LTI, SEHhISE
BERHR KB 12 1 S 10 5 8 AR B B 5
T 5, FRDPETHRNL ) TRE» S, SOOI
BEROHFEN  BALABOHAEE - IFE2iTh -7, 2
DL - MIROBRIILTOL Iz eHH5,

(1) EBT/ 75 - LTS BERBEICOWT,
HRBEETOFMLHBEROBE LY, AR LA,
KBUERE B G A, D BUERE RS AE, “PATEMD
B, N Ey IR~ 2T 2 A NVREUB S, £
ERLDEMB U E - v v M AERHO-E HEEE
EERI & i,

(2) YHIFOFEERERII THOMmBRRER 235, L
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TIZonoax=y b, 2=y I, 2=y PIRRITE
5, 2=y PIRREBZSDEREEBIEEL, 209 b,
TEDERAEMTE 5 D3, HRREREICH2Y,
T4 = A MNAEIRDIEERDbILS,

(3) HEFEARD HHEE SN BHEREIRIRIZ, TG
BREICHY, MMEFEED SHRNEDITIRICE 5/ N ERE

EIho,

@) BFILAIZAEBEEME (Otuka, 1939) &5
boThs, BALARE (LATEE) (X, EAih» & TR,
DFoih) Th 5,

Glycymeris 4, Meretrix, Echinodiscus, Felaniella-

Echinodiscus—“Ostrea”, Felaniella- “Ostrea”, Glycymer -

is 3, Glycymeris 2, Glycymeris 1 B XU Glycymeris-
Dosinia

(5) BILATEI RIS, BAEDR A ALLE
DA, WIE 7 SME LIRS 0 L3 (Euneritic,
NY) TOBREL G Lo e eI NS,

(6) HEFEAH & HEAILATHEMGT DR RAS & o E &
N HHFEREII—3T 5.

(7)  Meretrix hikoshimensis, n. sp. el S 1172,

500 X M
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Figures except Plate 9, Figs. 12, 13 are natural in size. Meretrix hikoshimensis, n. sp., specimen of Pl. 9, Fig. 14
is collected in Umashima of Kokurakita-ku, Kitakyushu City. Other specimens are collected from Hikoshima
Tenagajima and Nishiyama-cho area, Shimonoseki City. All specimens are from the Ashiya Group.

Figs. 1-4. Glycymeris (Veletuceta) cisshuensis Makiyama

Loc. 19. IWARFEHE&TEILAT ZTH.

Figs. 5-7. Dosinia (Phacosoma) chikuzenensis Nagao

Fig. 5. Loc. 3. IW AR TR EBPEILAT =T H; Fig. 6. Loc. 6. ESPWEIUNT =T H; Fig. 7. Loc. 4. Z &V LT =

TH.
Figs. 8, 9. Euspira ashiyaensis Nagao

Loc. 19. LN B FRATHE &P ILET T H.
Fig. 10. “Nassarius” sp. A

Loc. 18. WA B TETHESE LT —TH.
Fig. 11. Molopophorus denselineatus (Nagao)

Loc. 19. AR TEHESMLIT_TH.
Figs. 12-14. Siphonalia shojii Hirayama

Loc. 12. Loc. 19; Figs. 13, 14. Loc. 18, ILA B TFREATEZEWE LT —TH.

BAORE

Meretrix hikoshimensis DREIAEAR (GK-L 7246) (3N KFFFIHIREERIFEBICBEINTW S, 200

AR T RITSLE e (FRTRRATR) CHRET 2.

Repositry:

Holotype of Meretrix hikoshimensis is deposited in the Dept. Earth & Planet. Scis., Fac. Sci., Kyushu Univ. 33,

Hakozaki, Fukuoka, 812.
Ayaragi, Shimonoseki, 751.

Other specimens are deposited in the Shimonoseki City Archaeological Museum,
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Plate 8

Fig. 1. Pseudocardium sp.
Loc. 7. WHEBETHEHESELIT—TH,

Figs. 2-14. Meretrix hikoshimensis Okamato et Sakai, n. sp.
Figs. 2-13. Loc. 18, IWARTFRHER/RAEILITZT H. Fig. 14. BRABALIMNTNEILRES ; HEER. Figs.
13, 14, &MR#RT. Figs. 2. EXEA (GK-L 7546, EH - %8, Pl 12, Fig. 4, 1990). Fig. 3. BUI#EK
AR,
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Plate 9

Figs. 1-7. Felaniella confusa (Nagao)
Loc. 15E. IWAWRTHATEST/ FBW. Figs. 6, 7. #tiKZRT.
Fig. 8. “Dentalium” ashiyaensis Nagao
Loc. 19. WA B TFREAMESMELETZTH,
Fig. 9. Solen connectens Oyama
Loc. 7. WARTEHEREILET—TH.
Figs. 10, 11. Echinodiscus chikuzenensis Nagao
Loc. 18, WAETHTESBEILATZTH. Fig. 10. KO, Fig. 11. O,
Figs. 12, 13. Ophimorpha ashiyaensis Shuto et Shiroishi (4IE)
Fig. 12. Loc. 15E. (WO W TFETHESTT / B, Fig. 13. Loc. 18. ILABRFREHPEILET T H.
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