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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 FTHHERYT/ T - FHIUN, SitERER, HEHEEHER, FRIWHNR
CRTEE, YEREDBENE, 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 Takenckojima
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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Route map along the south ¢oast of Hikoshima Nishivamacho-3chome,

I, Graded pebbly sandutone Facies; 2, Parallel stratified sandatene Facies: 3, Cross-streatified snndstone (acios
mcluding both the Large- and Small-seale cross-stratified sandatone Faeies; 4, Hummocky and swaley cross-
stratified sandstone Facles; 5, Bioturbated sandstone Facles; 6, Suidstone and siltstone couplet Facles; 7, Fossil
beds; 8 Conformable contact; 9, Erossive contact; 10, Boundary of lithologic units; 11, Faults (confirmed); 12,
Faults (nssumed); 13, Strike and dip of strata; 14, Localitles of fossils; 15, Routes for measured sections (T
Takenokojlimacho, N: Mishivamacha); 16, Locations of outerop photographs,
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For legend refer to Fig. 4.
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Fig. 6. Route map ilong the south coast of Hikeshima Nishivamacho-Z2chome.
For legend refer to Fig. d.
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Fig. B, Channel atructure al the base of pebbly sandstone,
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Fig. 7. Graded pebhly sandstone Facies. :;"lfl“-?u. Arvow indicates the location of photograph in
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Logation Phin FFig. 34,
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Fig, 8, Large-scale cross-stratified sandstone Facles,
Top; Large-scale tabular cross-stratified sand.
atone characterized by intermediate to high
angled cross bedding at Loc, P2 oin Fig. &
Bottom: Composite sets of tabular  cross
atratifiod sandstones at Loc, 10 in Fig, 4.
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Fig. 10, Internal structure in a large-scale  inbular
cross-stralified sandstone,
Mote two foresets (Fsl and Fa2) different in
inclination againat bottom set (Ba) at location
P11 in Iig, 4,
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Fig. 11, Penecontemporaneous {luidization in a large
geale tabular cross-stratified sandstone,
Top Flow fold {(convolution) in a tabular evoms-
atratified sandstone at location P1 in Fig, 3 B
Overturned  crosy-bedding  intevealated in un
deformed tabular cross-atratified sandatones,
Mote a progressive overturnning of tabular eross
beelding toward the flow direction (from right to
left) due to drag effect on the ipper durlace.
Location PY in Fig. 3. L
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Flg. 12, Small-scale cross-stratified sondstone Facles,
Top: Small-scale trough (T3 and tabular (P
crosd-atrabified sandstones in the lower and
upper parts, respectively ot Location P13 in Flg,
6, Bottony: Small-scale trough evoss-atratifled
anndatone al location P15 in Fig, 5.
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Fig. 14, Oceurrence of the Parallel-stratified sandatone
Facies.
Top: Parallel stratified sandstone (Ps) in cen-
teal part, intercalated o the Bioturbated sand-
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mnd pellet. Opliomorpla ashivacnzfs Shuto and
Shiroishi on the right hand (arvowed),  Plane
view, Loc. P9 in Fig, 3.



F Il 3% B D e M) & LR b a

LA < A WTRAZ %, Ophiomorpha (3 RGN0
Ridea i d,

(5) ALY HI (Bioturbated sandstone Facies)

NS ot o Rl AT 4 03 2 W LAY Al T, ki
2, | = s M S SR T 00 0 0 N B A T
70, Tebaitgy KO & Lo kg 2 s S HEEH] &
[T, LTRSS &2 Ty, iR
(2% DIEEEMOLNOBT LS S, €I TRHERLE
i L 7 R A I R T R i R = L SR
Wi e 22004, HUA o LAV AR A AT b L S,
SOk A o T HUAR AL - PR D
{1 & AR LA (hioturbation) & v+, AAAAEELLT
Ml & - Ttk biv sy, Failbn i
"Iu_;]'ﬁllt-’,)ﬂﬂl.ti,:*,#_: Bflcim2 s b o kiahd, oot
G e 4 7 IRt 2 AL SAT o2 D AR 5 0 L 3 A 2 A
o A LA K P,

At LR AT = R, ke e SR Y A
Zd (PLO, Flgs 12, 13), S REMMNICEEE I N LR
Mend -2 conffilicz i L, Sk b gull L 241 s £
&, IEELOPIE R kT Ot S, Lk
AR LS e PR LR, B e 2AK— 2
R I |0 BT e e 1Y L M R K i1
A D,

Ophiomorpha (206 RUST SAERAEL T, A EA YD

SRR “Ophiomorpla TR 1282 4,
o MU LA LR R R S Ul B S kA
mehTind (W21, Beineck and Singh, 1980), £
b, Thalassinoides, Cylindvichnis, Tosalovbis? %
¥ Hh Al g L 0 A (Y 2 ), Pembaerton
of al, (1992) (29 k, S 6 BGmAESmNE
Skolithos ZEGCHIS 73 Lo 0N~ I 1 oo IR &
AT L EHD LTS,

AR L MR, R I T b SRS AT b
a4, Ophiomorpha % 2 138 m 128 S{EGRILE N
LI EHMGRTED, &7 L6 mHEHN ORIk THE
R ER LWl S, ¥/ TR LS
B LA F EQ) MLTE, “Ophiomorpha w¥t” o
=48 2 e gbfiA 2 Al Sk E o ()
TABY, oAU, MA R e & i ) R, el
FRR T TR L, RodElrihLz Lok
S 4L, WG HUl & T e s s, Lo L%
e, BN KM 2 P AR W T S T
THIARIT WA A0 L vy, AN SRR T 2 R4r (g 4
Rl il e k. LS A & & v U Adl Ay kA
b A, oIS &GS s o T L, $5
PUEOESEILAN & 2T T 2T H &,

Bl A (A AL A HEBAN A e e i S L 2 &
At 0, FHRETN - SISy B e 3 ol R AR AT T A
Lo bdba, E{OMS, AOHIHIE kg

WIS, A b — A HEbR e iU
I EEfE2-EANNC DL & D0 R o o s e iy 2
IRFHE M SR & 2 b — A M0 (Hes), MUK
[t P 6, TiAETHELL®S FOzMiLd
P IE  22 —  HEER A, B 20 Ay o e (9
iy =R,

Fig. 15, Photographs showing a atorm deposit,
Top: Typical storm deposit, showing a hume
mucky cross-stratification (Hes), between the
eragion surfaces B2 and E3 H!I. Lac, PG in Fig, &
Baottom: Thicl-bedded storim deposita showing
a swaley cross-bedding (arrowad), helow the
erosional surface K11 Lac, P16 in Fig, 5,
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Fig. 16, Sundstone and silistone couplet Facier,
Continuous interbeds of sandstone and siltstone
showing an even nnd parallel bedding at interval
of 20 to 60 om, Location P4 in Fig, 3.
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Fig. 17, Lithologic boundary (E1) in the Ashiva Group
af Hikoshima area,
Top: Erosional surface (E1) between the Lith-
ologic Unit 1 and 11, Oblique contacl {dawn-
lap) hetween the sandstone and siltstone cou-
plet (Ss/5ilL) and storm depasita (Hes) of Unil
I in the lower and the small-scale trough
crang-etratificd sandstone (Steg) in the upper,
Location 1’3 in Fig., 3. Bottom:  Marked
eragional surface (E1) showing a sharp trunca-
tion of the densely burrowed bed of the Unit 1.
Location P14 shown in Fig. 5
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Correlation of sedimentary successions of the Ashiya Group in the southern parts of Takenokojima and Nishlyama-
cho,

I, Trace of erosional surfaces; 2, Correlation Hne; 3, Mollugean fossils; 4, Siltstone angular clasts; 5, Graded pebbly
sandatone; 6, Large-seale eross stratifleation (abular-typel; ¥, Low-angle evoss-stratification (nbular-type); 8,
Trough cross-stratification; 9, Parallel stratification; 10, Hummocky and swaley cross-stratifiention; 11, Sand-
stone/siltstone couplet; 12, Overturned cross-bedding: 13, Convolution; 14, Calcareous part; 15, Scouring; 16,
Ophivmorpha, 17, Thalassinoides; 18, Undetermined trace fossil; E1-E6 Major evosional surface. See voute maps In
Figa, 2-5 for lociations of ench eolwmnar sectlon,
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Flg. 19, Schematic section of the nearshore anvironmenis,

Depositionn] environments of the Ashiyva Group in the Hikoshima area is comparable mainly to the upper shorelace
necompinied partly with foreshorve and offshore transition zone,
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T~ EAFISRENS (W21, Lo LEE Thalas-
sinaides £ Oplidomarpla 13 G &S B4 E T < Ol
WO LN AHT, o TIRsh et

Glyeymeris 4 K

Meretrix I

Echifnodisens (72=) §

Felaniella- Echinodiscus- "Ostrea”™ K
Felanlolla- "Ostrea”™ 1§

Gilyeymeris 3

LAY B - i R

Tosalorbis? CEHE) @81

Celveymeris 2 W

Dosinia 7 ¥ & Cylindvichnus (E18) @i
Clveymeris 1

Tosalovbis? & Celindvichmus (CENOD @i
Clveymoris-Dosinie MBEUFX 1, X 28

s Lorr = —dicfb i e Lcwd, oh
Sl LG e 6 T A I eI & L
Tuvd (Wi, 1900), L L2 b Bfile—i
(FEERSYT 2 TR « MUY A & AL Ml & T8 — 9
kmizb 7z DS LE bt &, Wik e bo k LTIL,
Lfide & FOL~, Glveymeris 4, Mavetrix, Echinodiseus,
B LU Felaniotie-"Ostrea” Wodh & G F, 1982), L
Fo R La Mot it 2w TRIFMTH S, o0
£ 12002 1) e ML & 25 LA R (2 RUIN Ry
fCCd ), EREOML, A 3k ORI L e AT
PR EE2 LT AL,

2 WEG R B 2 OO EA BT
EL T b2z LB R4 L O VLR 12 2 0 T i
o (-6 B,

(1) Celyeymeris- Dosinia B (00 B LorX 1,
X2 (k)

BE BT/ 0 B+ MLIOT iR IR I T & (Loe, ]
- 7). Hirayama (1956) @ 8% L 722 Glyeymeris 43 k¥
Doginia & L2V LIERRZ LR LD LT,
FOIRY Y Loc. A, BEE LI, £aafbin
FEm2kiznLE,

Colinelrichnns & Opldomorphe #0350 — IR R

BV T, ME30-15 eme Glycymeris- Dosinie 2005
WYY A 1M+ VST o PG O S S, A
(F L e LA U TG I il O [ el o S S U]
(o717 NE b T L L T SO B | L A T T o D
A S ekl & B4 R AT 4 (channel-1il] deposita)
Shkdh ), RERE 28RS, b E T
20.7-1.1 m& Ophiamorpha & 1%t p —HURREE,
0,204 mpplfird ), ZHEWEIITS] {~1.8
m & Ophiomorpha % & terp — HUBERY o JEREHE = DAL
AEGFURX 1 grEn LILs, SOl L ),
B EA R, Loe, §T{IX 1 @RI A 0L A i o
BAL, HBERNE 3465, X 1o EMW1.5-1.8 miz{d
PEE10-30 emed X 2 {ACH D, £ O 2 T E 4 47
#hd,

Glveymeris-Dosinia Koy W@ k2 H 0, L

M2, FIMIGEE B LT TG 2 A AR B A
WiE4r (Hirnyama. 1966},

Table 2, Molluaca from the Ashiya Group ai two local-

ities on the coaat of the southwestern Hikoshima
Mishivaina-cho, Shimonesckl City  (Hiravaima,
1956),
Abbreviations; K; Rare, enly one specimen, F;
Few, more than two specimens, G Commaon, more
than five apectimens, A Abundant, more than ten
ApeCimens,

T

Lemal ity

Framai | sl

Acdda g (afl . amtd ymone s Hivgad )

Yoldia [Popidaledal hikoshimpnmie Hirayama
{1 v i . g ashiongis Mikiyams

Chilmaya ashiyasnsis Hagho

Liiwd siniiig apdiid 4§ i poeapipn {Conemd) it
Luecd mama * 0p,

Feloninlia confuss {Hagno)

i
Verericardia (Cyclocardia]l of . vescd roddes Kizono =
Venar iwardial ap, it
Funpagatad in yalul (Ragan) Fl =
Crawgaiodla (Cransatina ) oblongata [ vokoyaing ) ¥
Bosinia (Phacosama) chilkuigarsnis Hagao A | &
davrocallinta faneawal MNagai ¥ i
Macrocallinia of . sastauraoniis g P
Spinulan worochisnais ObEams ¥
Toad dipva g, =
Macoms nagacd 11 Dayaig

dode i ey CREIE ] It
ke anhd pasonin (Hisgodi) F s
fikar mntamotol {Hagao) ) ¥ -

Turricella karacsmnais Hagan a i
FRuapeiva auhid yaeinis Hagao [ 13
Polinfoog wps 2
Hwid fawin bapmsionsin U1 ayana) - i
"Nasimarios" Ap. ]
Halopophorus OF. deneslinsatus (Hagao) i
Anid M lophes fusid forms (Hicayana ) = I
Slphomal fa afinfi 1 |0yayaiis F =
Fiphonalla up, - it
- It

]

Ancintrolepis mp.
timanhia {Kipponasslain) oFf , #eeiata | Yokoyan )




BT 1% IR A e HEMEAN & LB 6 39

e b DB DS, MO I CRIME TS 5,

VLB (Y Glveymeris cisshuensis, Dosinta (Phacosoma)
chikuzenensis 2° 8K L2 (AW TH ), — 40 (200
wetid L) Eusdl WS b &, Acila of. ashivaen-
sis, Peewdocavditm sp, (= Spisida ap, a, Nagao, 1928) |
Sofenr conmectens, Fuspiva ashivaensis, Molopophoris
denselineats % X A00ME I AMIZIEY 5104, Hira
yama (1956) (d4-8— ffiz e s o s Bk L4k (6
2R EWMN LT EA % ) Olg TR N 2% h
LAz L fixe T & &,

X 1M TR &2 D, (a4 Hstid &4
f-WisEaARs S s, Fh6lt Saecella sp,
Gilveymeris elsshuensts, Angulus meaximus, Solen con-
nectens, Dosinia chikuzenensis, Euspiva ap, 33 LU A
O ETHSE, RN ERETE L,

X2Rar s dm»THT, Loc, 1 DA TIRIEN
fo, FILGIE Glvevinerts efsshiensis, Dosinia chiloi-
zenensts, Fuspiva sp, Cdh 4, WA %,

(2)  Tosalorbis? & Cylindrychnus UEUD) @4

YT/ T WV Glveymerts 1 M PRI (Loc, 8)
T Tosalorbis? sp, & Cvlindivelimis faponicis oL
/A A R (e

(8 Glveymerss 1R (IR

ERAT 2 TR (Loc, 9) Tl GRLE, th—Hlk
i s is, 4O Glyoymeris cisshiensis (41
MO LI ThLY, LCatabilinehs, 0
fbd =24 TEAMIIRT B &, WECISEENE 728 5,

() Bostnia % X 2 Cylindrvelims @541

FERAT 2 TR (Loc, 10) TR SILEG, Wk
by s Glveymeris  ctsshuensis, Lucinoma  nagaol,
Pilar sp., Dosinia chiluwsenensis 2006 T 5, THEA®
MR e L=t Ovlindrichuus japonions 508 & i1
&,

(6) Glveymeris 218 (IRYS)

FERYT 7 T IpAERS (Lo, 11) S st s, IES10-
15 eme gl % 5 te L ke 4 12 ﬂ'ﬁ,y{.‘}rmm\"ﬁ ctsslurensis
LENEENG, WIS Glcymeris 1150 L b o)t
En LA S, Glovmerss B EREELE D, 4k
LW WTH L, EWMALLUF EELEabi & A0
MW Ent, FORECEREHENABE, Elo)y
WTHPI RS G, cisshuensis 70 & 7% &, W= Encrassatel -

la vabei, Dostiia chikuzenonsis, “Dentalinm™ ashiyaen -
sis, Enspiva ashivaensts 2R M 3117z,

(6} Tosalorbis? @384
YA TWMUTALH (Loc. 12) TRWERE,

(7) S AEAE )Y A - b3
BE T/ T MG (Loe. 13) (2@ 60LL, 2ol
OWCT NS Ophiomorpha ashivaensiy % () 5 R Hf
da Dy SAUER D B0 ) om TR DT S LS
PR RR A — PR AT ), & 5 CIEE50 emf TR
AMBRL A LAz 2 &, SOk RS Cvlin-
drichnus  sp, O HALS, GHITEERE — DRz (2
slveymerts cisshuensis, “Ostrea” sp, 0000 42 1L
Wy 2% b d, MREREE & F Bz {3 Echinodiseus chiken
zenensis WY, “Oshrea” sp., 8 12292 4 Al
e MBS badEER T,

(8)  Glovmeris 38 (IFUS)

S YY 2 T WAL (Lo, 14) Tl S, RS 10—
a5 emedl — ol ez ) e (Hy{;ynm?i‘; cisshniensis
i &, BLHC ISR N 1347 A, Elsier ods,
EimMer boed L) £, Dosinia  chikuzenensis,
“Dentalivon”  ashivaensis,  Fuspive  ashivacnsfs, 5i.
phomalie shopll RSN S 4k,

9 Felaniella-"Ostrea” B (W)

B BT 2 1 BT AL I (Loc, 15W) 35 F 20000 (Loe.
1GE) TR S dr &, dEi b otk it 4 &, 9ofl) &
E3L A= OF (VI CAT LR 1R E 2 S | SYE 3 5 O
(LW slheny Felmifella confiisa AP0 B80T, “Ostvea™
sp. OREIY AT R 8BS Glvermerls clsshitensis @
WYY AP AL S, Felaniella (2 EJ 2N & b,
ES AN T, ME4E-80 e T, FHICREN e
“Oslrea" sp. & "Balwwas™ sp, S0 L, L3z e
F, confusa WHET L. SR "Ostrea™ sp. 250l
ZiEs L, K confusa & "Balanus” sp, [dde v, &
KU ELVF & ELEibyy & (AWEE4 240 Fibic i i A
W B s S Bt &, Felewiolla - "Clstrea™ Ko 3LNE 1S
O RTINS 1520000 S AL &, AR (AL JUAH i1 0 By 42 304 B
BsHA WMATH Loc. 15W & Loc 16E Tllss &4
LM% LGRS B G OF L, 1082),

00 Felanielle- Echinodizens - "Ostrea”™ K (00
FERGTY / T-RNTAEHON (Loc, 16) 224 it &, [
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Fig. 20, Geologic column and oecurrence of fousil mollusea () and the sketeh of oceurrence of Glyevieris (B atl Loc, 19
arena, Hikoshima MNishivamacho-2ehame, Shimonoseki City,

Wi = A, S5 emEL LT, IS5 <10 em@® S
2k b &, Eeliinodisens WY FET S 2 &
Hhd, oL B baOliiiE (BnLits,
{4 A il & 2 oMo R (ML, 41
WA LAy, L LAEfR e e —Wileimr 2 2
S ARCTI & 0T & &, Opliomprple AR &5
Lt E W Tw s,

(BB Feltanivlla confusa &7 B80T, Eohinodis.
cus  chikuzenensts (LWEY TUGMIZ T80 &AL, "Ostrea”
ap, CHEIT A2 < Glvowmeris cisshuensts @WEY T2H)
T &, e

Bl W L o ST T PR T @ LA UL e L T Bt (RS e A
it ANh e (N, 8-9) iR Turvitella

(Hataiella) kadonosawaensis 3 LU Ghoymerts ey

shuensis & 154 & WAEG @iz (R, 1983) ({0 %,

0 Eehinodisens B OAR)
Eehinodiscus 0% ol 1 L 72 8 8 007 =71 H i
b (Loe. 17) (&2 eadilubel 2 {01 L 2- 199548 (2 (2 0] (=

Ao Tunda, filo T 2 bl & W LAz oo ek
BRIV Q0T oz t-Thed LEk~3,

Eehinadisens chilkizenenss (DRl iz f, M
SHI60 emen Ay i B GE S LA, BOTRT & LA
Mervetrix  hikoshimensis, n, sp, (E¥) | Glovmeris
cisshoensis (G | Dosinda chibuzenenss () |, Euspira
ashivaensis (W) , Antilophos fusiforme (CLE) T -
f2 OGN, 1977). Echinodiscus W RIS Glveymaerds
AR E DS m FIUELRT &, £ LT Echinodiscus |4
Merotric REEE D20 LA Tl S (200 a ),

08 Mevetric B (04D

FE R LT T H R MR B Glyeymeris 4
LT m PO RS & LA, BRI T
BALT Lk, QoM (Loe 18) @Y 427
e fears, WM LMBETERTLESTHE, L
A Lnde ) @ROMALIRG B0k DRI S, i
[ b PR S LT,

UL 2 AL R0 em e & 49,

ey Echinodis-



[T R I iR - LA a1

cus NS5 Glyeymeris 4 BN F 2 Tk L
Eehinodisens  chibizenonsis. £ ->Twv 4 (208 .
Mevetrix (3)TETRILZPTC, Lizfo bans, L
Mabalh)Ey, RN LOMMRERETLIE
HEN, Mevetviv Bikoshinonsis, n, sp, 2980T, Ll
L7 Euspiva ashiyaensis, “Nassaring” sp. A,
Muoropapharus denseltneatus, 35 LU Siphonalia shajii
AN B dLAz,

8 Glyeymeris 48 (BAE)

BRI NT T HAL NG (Loe, 19) @ FMiliflia &
EM &% & Glyeymeris A K565, 2920 emeyifi —
PR P IV B & U Glveymeris cisshuensis
AN D (B20[ b)), Glyeymerfs ey T B — a4
T MRk S dtivi 22 b b A Y, random
orientation #03%, MR Lo Glveymeris (2 1120
baoxdrEv LR A L LABR R IEinG ¢ (2 )y en
Gleymerts DAY E £ {, WMo b o (24 %,
Glycymeris A REORC P ES ™ Meretrix 20 LIEL
(SR E IS, MET & & CrRb (o HER I3 & 41 ey
#, BE L Glveymerss B Mevetyic 6 2 51258
H & F Lo MR & B W L 7k W d, (]
EloAgsh Hdr s,

ELECk <1 Glevmeris OMRS HH L4k,

WS TN I LTI A 6 RIS A2 RN
VLY A S & 4Lk TR,

Table 3, Maollusen from the blocky light gray fine sand-
stome of the Asiva Group off the coast of northe
enstern Hiloshima Mishiyama-cho, Shimonoseki

City,
Buiindsat of
Fosull  Nama Individuals
Bacealla nagaci (Takeda) 1.5
Partlandia? np, 0,5
"atreat up, 0.5

Lucinoma nagaci Oyama ob Mizuno )

Lucinoma? ap. 7.5
Vaner lcardia subndpponica Nagho 13.5
Venericardiad np, 0.5
Pikar matsumpiod {(Hogao) duh
Calliata eF y hangawal (Magao) 1

Sollen conneotens Oyana 2.5

Turrirella karataueneis Noagac

2
Buspira ashiyaensis Hogao Fi
Trominina faponica {(Taksda) 1

Malanua " ap, i
Echinadd gen. ob ap. indet. 1

Glveymeris 4 (3 bloturbation (2 L DIER & fL7: - %
A B AL S (Salazar-Jimenez ef al., 1982 ; Lindholm,
1989),

Wz EWD Gloymeris 12BN L (E Lucing.
ma wagaol, Pl ashivacnsts, Dostnia chikizenensis,
Mevetvix hikoshimensis, v, sp., “Dentalism” ashivien-
sis, Euspira ashivaensts, “Nessarius” sp. B, Siphonaliz
shojit TR LTS S,

Calveymeris Iz 2w Tl

Glyeymerts BANL, O AHITRITTE, hale L ) 80
Efiar A L <, £ 222000 — kR (§h
FddAr, 1992 1 Suzuli of o, 1993) HPEHEL T v A
MEMMS S (PL 7, Figs 1-4), Glyoymeris &
b e Tl T I L TR 0 L P o T L R 2
Wi 6 ed Glyeymerts 126 LIFLIEES LIS,

£ T A 0l 2 A ORE T 7 A B
EESATwa R bR EB RN
Celveymerts cisshuensis SRS INEEL L, ST L £4
@ Glyeymeris 2 LI L9 Glkiiz e ->TH 0, A
Tl A LA TH LMD L, WiFIE L -
THA LA, | 10z d, EaliMiE20nTIiER
WMT & &0, Glyeymeris BAMBRY SRS, @=3 0
¥, 2l Gheymerss W-balisita L5
L Bt L S AR ([ il I g R A - I 8 1
Glyevineris (2 GERRIE AT — gk Ay A7l L o iz k09 2
Bith, Lo ENEE <D Chomeris ¥R L LD
AN IRERG DY AU 1B T o 2 O B, 1964), Sl
TWX DD Glveymeris T3 Lk LAz L 5 %flf-
Wle Glrevmerds [BEEA Y4, FRShdadato
ThAH9, 2OL3% Ghevmerls OBIZRILET S S
ZEERTEMDbNLS,

3 B Ry PG LT MR A E PRI
e 'y el TS B N R
1993EF LR PG 1 H IR 2 AEM Ghicymer -
s A M (Loc, 19) @ALPMMMUT Uz (2R T W &L a8
TR R A & 3 IR 2 25 R € R e o e % A i e
date, HE G GRS SR b kb
14,

SOl UMER R AT H Y, Saladh
PR SN 3 RISRERS, S ToE
ARGIRCEE = IR Th - 22, WS RT 2L
Fent @it Luctioma nagani, Lucinoma? ap, Vener-
icardin subnippanica, Pilar  matsiomotol, Sofen con-




42 WA -

neclens, Twrritella kavalswensts, Eusplva aslivaensis T
#=ate, 2R INE L Venericavdio TR B of-2 g k0
Fh5 S ORI AR R A B o LT ik e
VRUEIT L O 8 ERPRHENE b — v AR BT i
WA T s s,

4 A, by, 222 E0{L0
(W) « Mok T & Bt dbtn)

Al i Eicadbfiiz 2T S A4 (2 e
Tednedz, ZONME Loc, 548 EUF Loc, 1306 (29 4
i g, Loc. 194 &30 A Foli Wb s & i il
BhThae,

FEE T = T H Loc, fdaier 3 Mgt 5 1 [E1200)
A by -8 RIS LA Plotopteridae, gen et ap, indet.
DY 3R ENT VS (TN - b fig. 11; pl. 15,
(g, 2a, by plo 16, fig. 2, 10790). S4L6 1 Glyeymeris-
Doginig AEDM & (IR L (R SEEWSNTHD, Bl
W—, MLgE, KGR TRk sS e, 2o
WAied Glyeymeris-Dosinia Bir & (3 2 OW Carcha-
vodon  megafodon, Odontaspis ap,. B EUFZ 22
Zenglodon 2% 2 HILE GOMMIM LT WS,

SR LN T Fles Hiravama (1956) @ Loe, B 0
i Oleazald (1987) (442 23 Ha Metasqualodon
symmeliteis Okazaki N LT &, 2 off{E il 5
LSRR ST v D (Okenzaki, 1982) 20U M TH &,

AR =T H Loc. 1993 Glyeymerts 4 B SRR
W2z k) e 2 220 Mauicetus sp, DINHAFER S
LT ds (Rl iy 3 p = K &),

MY 2 T ROTHIAL Loc, 2 @ Glyeymeris - Dosinia i
£ 0 Epea ko & FI A - b3 FHIC LD B
& # 22 M Cetotheriidae, gen, et sp, indet, @WET (1)
WAk uhilan) AR SILT v D, S iR R
EANIC T ST v b,

B2 344 Chelonia, gen. et sp. indet., 1) # # 4

(Zedle 1) FM, 7=OWOES (IT/ T, &
w2 P (1T YA ERIATwWS (W
filf WAL AR 1= L &) % LA TS S,

5 BT S0 3 40 5 HE I
Bl 1A Tl 4 (H_g!{:_wm.'n'.!; Dot WS ZEG 2 D, Gl
evnerls & LEET LWL L, Felaniella- "Ostrea”
ML, Felaniclla “Cirea” - Echinodidens T, Kehino-
dmurs Hl‘Hi 5L Maretrix e & Nﬁ-ﬂm‘ﬂk i #ﬂ

I {- [ { jf, G")*J‘.:H'H‘IHE-{MHHHH*ILTUE & ll,".hﬂ{-»
A, AL AL G & LT ety

WA

Wb dLd A, N Mt Ghveymers A BT L, =
aEHIE LT OE Ty & i, L b S
HLOEHLENTHS (BH-H46, 1990), WHET
(b 0%, (LRI 58 2 5 XML S b
ATHE L, ERairichk L baThA S,

& 2 AT & 000 NS ARG (L % 4 A A LT,
AR @ BRURE A 6 B B AE S o BRUKE & 4050 3 & ST
T, el N IR I e SRR o dffar 0 KA 7,

SR SAUERIE L, L CD IR S
W e & Lsogmomon sp. (M43 L OAM, ARasde) A9
RERTWZZ B G, T AL i (= S L 22
N S et e T I T R (uner
itic zone, Ny} @ LA o BUGEAHRE L 22 E Mbiv &,
Meretvic hikoshimensis, n, sp, (A M. emarchil 12
e m L, Glvewnerfs elsshinonsis I TES G ves-
fite V21T 15 Y) (Makiyama, 1926), A M, lamarchii
EGoovestita (WD TAREEI0 mRE 2Rz aG
TEEvG B Bz s). Msea G
civshuensis £ M. hikoshimensis BIETEZ 2 6B
&,

Gt 0 et Felantella-"Ostrea” WH$ L ¥
Felaniella- Echinodiscus="Ostrea” MWW T, Felanivlln
confissa \HRAROTE & H0A S, ANE L TE S
Hrls iR AA L E B A LS,

7R IR SR

Z I IR B A= 1 NW-WNW Jilnenil
T, B 9 NNE MUE &A% L, bl % R T i
MERL TS, £ LCAL LM T b 2 25 F M7 2
oy 2 -0 - WA, ARy d EORAE A R - WA
sl TB (IR MRS BT SR T (1951
OB R DTNk — KT &2 B i2d b,

12 -0+ PLNT e Sl i e, EEa
BEAE FASAE A i Atk &, & 7o S NI I [ A
Held4r 2 # (Cuesta) MESE LTwiz kWi th, 2
A M a5 B T s e S A,

PR =20 T L, YT/ T RN O 3 ),
YL TTTTE) I B W U F R P T e R R
filb (05 5 1) T WHNW-ESE Jifien b il b o s &4,
Sl BiTAa LR E LBl LS,
M- BERE (19600 42 1 tepil (1966) mnnnmnwuiw.r
Wi S Al s LT d, My = 1T Tl
NNE %@y, MinT— T [ Tk NNW X ol A0
il Tuwd



F 10T 1% SR b & LR B i

PRI, BLU MY &
I M 30 R Y 0 B

0 I L PN IR R T W G e T I ¢+ BT (1984),
Truchi, Shuto and Tharalki (1987) 35 L 0¥ Olcada (1992)
OIFHEER LI E F > 27T 2 2 b2 L BHFRAD
&, PPPEATL e b A & L S RUR I L R P
2la AR ENTW G, Fdr i 8- ;ff;j:.n‘g
Hydn JLJ{:t)""iﬁierﬂI'iilllﬁ'JH ltl}iﬂili{#‘}ﬂﬁl‘ﬂ B kR A I i!;
ERY IR ABIG 12 CP19a MM IET A 5 - LA, i
it T s o IR 1O o2 e 00 e s e 000l ey 12
B (28.2-31.6 Ma) 92824 T8 8 (M4
1994),

1. ’PIM! < iR (10893 LEAL LM il 43 b ex
ITERR U] ILFFH'J”I S IR UL 2 s ARG
NOTF 4 wia P2y 20C (LIFFTHLET &)
S L2, W30, 0401.2 Ma, tRl 1127241 .8
Ma @liE T v 4, IEnl - @ (900 (ilmiR i e
el s 0 AR EIR Y T3, 742,83 Ma & FTH{CLEH
Tovd, &G4 4k 902y i B HEET - bl
Iy 1R R A & iR A 30,2, 28,54 LeX27 dh P
TAECHA SIS 2 &M LTwa, ot FT
S QA A 20 01 8 T I a0 T o DU 0 A 0 R ) 2 05 T80
HEBFIE e 0] (27-32 Ma) &2, PRleEEfi Tl ds & ox
Fr TP b oAk S E ok &

LRrAETHRAD,

P S U e 1 M AR A S L 0 B B e 2 @ il i
IS Az aonTid, ik A Q959) (H%ENE
BODME = 2 84 & & LA, Murata (1961) (2PNE6E
WPl = b LT &,

[ {1983)_ (2 @ Jdal ' 10 R T 4 M o O
R F a2 ) erlb LT v, 2o
M E LT, SN e N RR IR K E
3 A A i e T e | HICE [ SR L LR 1R8BS
WA, WigTHDE LGN T GIEaREE LT
S EGHWENB S (F-H'i M, PSR 1979, O
A ) T, e B b RS i @ 2 R 1 A
ANHENMA S EE L GRS BRS T G, B

(1983) (240 dr S0 2 05 o Btz LT PRy s 2 I 00 &
B By N1 B 22 PN IRUR I LA A S L o WAL 4 F e %
MHL, fOMYraMIEETGdaTund,

HEAr @it

el TR Y S LAk Wi L rr = 3 8,
ERARI 2 4, MR RGIEEo L S Lo,
MM Glveymeris { Vielotuceta)  eisshiensis Maki-

yama, Felanlells  confisa  (Nagao), Dosinia

(Phacosoma) chiluzenensis Magno, Meretrix hiko-

shimensis Okamoto el Sakai, n, ap.

WLl Euspive alivaensis Nagno, Siphonalin  shojii

Hiravama
7= Kehinodisens chiknzenensis Nagno
ORIEI AR L, Aoz oun Tk s,

KLU Bivalvia

Celveymeris ( Velehioeta) efsshuensi Makiyaoma, 1926
(PL 7, Figs. 1-4)

W26 Glyewmeris efsshiensts Makivama; s 155-156, pl. 8,
figs. 2, 3.

1928 Gilvevmerds cfsshuensts Maliyvama; Nagao, po 29-30,
pl. 2, figs. 1-3; pl. 3, flgs. 1=3; pl. 4, flgs. 22-25.

1928 Clvewmerfs clwhuensts var, eompresse Nogao, po 30,
pl. 4, fign. 26,

1986 Glvavamoris (Valotweola) cisshrensis Makiyama; Mat
aulcuma, p. 62468, pl, 7, figs, 1, 3, 4, 6,

V0 Glvewnerds  cisshoensis Maldyama:  Tomita  and
[shibashi, pl. 13, figs, 2, 3. {n Jpn)

Oviginad description: Shell attaining a large size,
thick and solid, suborblcular to tranaversely ovate,
somewhal longer than high, conves, slightly obligue,
inequilaternl,  Beaks prominent, located a trifle in
advinee of the middle, turned inwards, approximate,
but not contiguous, rounded,  Anterlor end broadly
rounde, posterior end narrowly rounded, slightly
produced with the dorsal margin descending nearly
utruiuht; the basal margin regularly arcuate, Surface
with many radiating Impreassed lines crossed by con-
centric ineremental lines, The lignmental area long,
about four-sevenths of the length of the shell, rather
broadly trinngular, equilaternl, flattened, without
chevioned groove bul ransversely linely striated.
Interior faintly radially striate; posterior adductor-
acar alightly amaller than the anterior, distinetly ime-




i WAANK: < WA

pressed, thickened, anteriorly bounded by o sharp
ridge which hecomes wenker townrd the beales; pallial
line well-marked, simple, but with minute pointed
sinus adincent to the posterior adductor-scar, Bagal
maigin very prominently erenate. Hinge-plate thick
and large, the lower margin abtugely angulate at the
micldle: voung shell with about 12 obligue teeth on
each side; teeth hooked, decreasing in size distally,
finely but distincily pectinated. (Makiyama)

Halotyper In Geol, Surv,, Chosen, no, LXX, a left
vitllve of an adult,

Dimenstons: length 67w, helght 62 s, thickness of
left valve 22 om, (Malkiyvama)

Twpe locality: Kinshodo, Kankyohoku-do, Korea.
(Miocene Mankodo Formation, Melsen Group)

Glvevimerts { Veletucela)  cisshuensis @S0 L
= DR OT T e s LT, S A A AT B
=0 G (V) emsheensis (W Gheymerls
( Veletuceta) vestita (Dunker) (ST BB 2 S04

(Makiyama, 1926), MRS G, (V) cisshuen-

sts bIKD G (V) vestita (2T &, L LT
RATE D E A UM ORENS, BHLNTE -
i & db & (Matsukuma, 1986), £ LT il oo 1
i hbz e+ Sfmdtd & (PLL 7, Figs, 1-3),

Doginia (Phacasoma) chikuzenansis Nagno, 1928
(PL. 7, Figs. 5-7)

1928 Dostnte ehikuzenensiy Nagao, po 64-65, pl. 10, figs.
=7, 8,

1966 Dosinta ehiknsenensis Nagao; Hirayama, p109-112,
pl. 7, figs. 1-16.

1990 Dot (Phacosoma) chifiezonensts Nagao; Tomita
and lahibaghi, pl, 4, figa, =4, Gn Jpn,)

Oviginal deseription: Shell suborbicular, nearly as
high as long, evenly convex, nequilateral, the anterior
side being slightly  shorter; anterior margin well
rounded, passing gradually into the evenly convex
ventral marging antero-dorsal margin concave in front
of the umbo, and the postero-dorsal margin usually a
little arcuated, forming a blunt angle with the postes
rlor marghng umbo amall and curved forward, lying
anterior to the mid-point of the shell; lunule mueh
longer than broad, elongate-cordate, and deeply
depressed; cscuicheon very narrow, usoally ill devel-

oped, but sometimes bounded by very aeute 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 #8 the vertical
inedian 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 anterlor cardinal tooth leeble,
(Magao)

Holotype: Magao, pl. 10, Tig. 5, 1928,

Dimentions: length . 39 wm, height o, 36 wn on
Nugao's plate,

Type localify: Salkkamizu, Walkamatsu-lu, Kitakyu-
ghu City, Fukuoka Prefecture. (Sakamizu Formation
of Ashiyva Group)

ABE (2RI L X E I i 4,
Hatai (1938) 85 L & Hirayama (1956) (A< 0 o 7
Dagtnte (Phacosomi) nomeved Otukea B EWF 2 {Ph)
nagaii Otuka (Otuka, 1934) (2 D, (Ph) chikuzenensis
@i B TR S Bk~ T v b, B chiknizonensiy
E D (Ph) nomurai ORERELIT G S4¢ — izt D,
() chikiizenensts TS0k oo 80 B S Y 12 1R
M REE T D245 D (Ph) nomurel TSRS
Wi P TRV EL L, D (P
chiluzenensis (33 & MEHE <, D (Ph) nomural
[FESFmS Lo v liTie s,

Feltaniella confusa (Nagao, 1928)
(Pl 9, Figs. 1-7)

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

V0D " Felanella” confise (Nagaod: Tomita and Tshiba-
ahi, pl. 14, fig. 7. {n Jpn.)

Owiphinad description: Shell fl."lntlvely small, moder:
ately and evenly convex, almost cireular in outline
except in the apical part; nearly equilateral and slight.
ly longer than high; anterior end rounded or very
indistinetly truncated; postero-dorsal margin straight,
slaping very gently backward and sometimes miaking
a blunt angle with the posterior marging antero-dorsal
margin also nearly straight, with a falnt excavation in
front of the umbo, and slightly greater inclination
than the postero-dorsal marging ventral margin mark-
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edly rounded, passing gradually inte the anterior
margin and more abruptly nto the posterior,  Umbo
aimall, pointed, curved inward, and not inflated, Sur-
face ornmmented with distinet, more or less regularly
apaced, incremental concentric lines, besides crowde:d
fine Hnes of growth and lrregularly arcanged concen
tric grooves,

Hinge plate naveow; 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.
Teet rather thick. (Naguo)

Halotype; Nagao, pl, 10, fig, 8, 1928,

Diviensions: length 20 mm, height 17,5 mn, breadth of
ong valve 4 am,

Tupe locality: Amnlonwn, Wakamatasu-ku, Kitakyu-
shu City, Fuluolon Prefecture. (Yamaga Formation of
Ashiva Group)

Felgniolla confise (LRI R IR S L 082 e il
B i= G S, IS S GRS ST v B,

AL Nagao (1928) 12X 0 Diplodonta confusa &
GO S LA, AT AT S i S, Wi a2 ¢
AL RS A ke b, :’.)r')f:fmfmﬂr: Wit
S Felaniella MO Ly Th L (PLY, Figs, 6, 7). 174
PR RO Foysta (Gould) @ (W1 .
fils 70 AR Ol RS . po 254, g,
86h, 19656 WL, p. 132, pl. 82, fig. 31, 1960) =X <
&,

7 B AREAS e G WLIRER W HEy gy igr gl
R RG dr s owsta GRADT « 85I« WA, pl. 16,
fige, 4, 1974 . HHNT - fib pl 12, figs. 104, b, 1981) 1={0
LA, MBEMSEVRIFRGDENL, 117 T
A3 d B, BB,

Mevelrix Jikoshimensis Okamato et Sakai, n, sp,
(Pl, 8, Figs, 2-14)

1990 Meretriy sp, Tomlta and lahibashi, pl, 12, figs, 35,
{in Jpn.)

Matevial: A lavge number of Meretriy specimens
ocour abt Loe. 19 on the southenst coust of the
Avepmeris 1 bed In Hikoshima Mishivama-Zehome,
Shimonoseki City, Yamaguchi Prefectore, Some spec-
imens of Mevefriv ave covered with shells, but inost
apecimens are casts, A few specimens are deformed,

Meretriy specimens are contained in gray medium
sandstone of the Oligocene Ashiva Group,

Huototvpe: P18, Fig. 2 cited from Tomita and Ishiba.
shi, pl. 12, fig, 4, 1990 {(GK-1.7848)

Pevatvpe: PLL 8, Fig. 3.

Deseription; Shell medium Lo large in size, inflated,
subtrigonal, inequilateral nnd so-called meretrix form
inoutling, Teat moderate to thick, about 1-2 mm thick,
Umbo blunt, curved forward slightly and inward,
gituated ai about two Tifth of length from the anterior,
Antero-dorsal margin slightly coneave at the front of
Uiiho; postero-dorsal margin nearly straight; ante-
rioe end rounded: posterior end roundly  angulitecd;
ventral margin broadly arched. Surfnce smooth with
fine concentric growth lines, Hinge solid, with three
cardinal teeth, but without the anterolateral in left
vilve specimen,  Adductor musele scars ane pallial
alnus obscure,

Dimensions: (o m)

Length  Height 1/2 Thickness  H/L
Holotype 56,3 4d.3 15.0 0.79
Paratype 439 3.0 11.% 0,77
PLB, Fig. & 61.04+ 49,2+ 12.2 0.807
P8, Fig. 7 67.1 id .0 15,2 0,77

Kewarks: The height, length and 1/2 thickness are
measured, and the height and length proportion of
ahout 65 speclmens Is caleuliated,  The height and
]unglh proportion ranges from 0,67 to 0,85, but the
peale value {8 0,77 to 0.79. There are wrineles seesm-
ingly on the every shell surface of M. koshimiensis
(P, 8, Figa, 3, 593, but there are no wrincles on the
well preserved part of shell surface of this new
spocies,

Magno described Meretriv psesdomeretiv (p. 65, pl.
9, figa, 7, 8, 1928) for the specimens from the Waita
Formation at Waitn, Walamatau-ku, Kitakyushu
City, Fulkuoka Prefecture.
peudomeretriy is trigonal and small, L e., lengh 24 i,
height 21 wm and H/L=0.88, Therefore this specics is
different distinctly from the present hikoshimensis, n.
ap. Tomita and Ishibashi reported Merelix sp, (pl, 12,
figs, 3-5, 1990) from the Ashiya Group at Loc. 18,
Hileoshima  Nishiyama-Zehome, Shimonoseki City,
These specimens are dentical with M. hikoshitmensis.

M. likoshimensis is similar to the récont Meveliiy

The specimen of M,
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lamarckii Deshayes, 1853 (Cybherea morphing, Sower-
by, 1865, p. 620, pl. 129, figa, 59, 60) In having stralght
postero-dorsal margin and large arched ventral mar
gin.

Merptrix aripgas (Otulen, pl 2, figs. 11, 12, 1938),
which was veported from the Miocenee Bihoku Group
in Hiroshima Prefecture, is different from the present
Nikoshimensts in having  large umbe, tall height,
remarkably arched ventral margin and inflated shell,

ERMih T HA &= LA &, Nagao

(1928) AONEN I GRS L A2 Meretrix psendomer -
etviv. EOKE S, WAL S ES o kA SR
Merctrix  hikostimensis & LTWET 5. M. hiko-
shimensis ($ERWRTHRRIT, MRTAE &7—F1K
Th), MR E A BERT I ETHENT o
Prels e 0 Meretrix famarckii Deshaves (ST v
S, M. lemerckii (BTN LIS A4 M.
hikoshimensis G WARODHHZER LR L 61 E,

AMiE Loc. 199 Gheymeris cisshuensis e ALV
00 G L, BUAE T T s, T Ay
 draie,

I Gastropoda

Euspiva ashivaensis (MNagao, 1928)
(Pl 7, Flgs. 8-9)

1938 Polinives (Eusplra) ashivaensis Nagao, p 95-96, pl,
15, figs. 18921,

1956 Enspira asfiveensis Magao; Hivayama, p. 119-120, pl,
&, figs. 17, 18, 20-22.

1990 Erspiva ashivaensis Nagao; Tomita and Tahibashi, pl,
16, fig. 12, {n Jpn.)

Ovfgginal  deseription: - Shell  moderately  large,
globose, conical, higher than broad, with a rather
clevated aspive which g slightly lesa than one half the
helght of the aperture; relatively thin-tested; sutures
distinet, but  rather inconspicuous, usaally  not
canallculated, 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 rathoer
abruptly convex at the margin of the umbilicus; aper
ture obligue, semilunar, somewhat pointed posteriorly
and rounded anteriorly; outer lip simple and sharp,

and inner lip obligue, almost steaight, but alightly
excavated; umbilicus open and rather narrow, without
funiculum; callosity well developed and elongated, but
not covering the umbilicus, Surface ornamented with
dense, fine, but distingt oblique lines of growth.
Dimensions of the holotype: helgh, 18 mn; width, 16 mm,
(Nagno)

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

Dimensions: height o 18 am, breadth o, 16 om,

Type locality: Taya, Ashiva-machi, Onga-gun, Fu-
kuoka Prefecture, (Yamaga Formation of Ashiya
{rroup)

ABRCT AR AR L NSRS,
B izages, =Bl #-wr{ Frendpll Tk S, KL
(AR v, R SRR LT B0, INTL & M L ey,
Y A o L Rk WAL, WILoillnshs b o
FIRRT S E(GHMET S S,

Stphanalia shojti Hivayama, 1956
(¥ 7 Fig, 12 14]

1956 Siphonalia shojii Hirnyama, po 122-123, pl. B, figs
1-4,

1960 “Nassarins" shodii Hirnyama; Oyoma, Mizuno and
Sakamoto, p. 273, pl. 14, figa, Ga-¢,

1980 “Nassarins” shayii Hirnyama; Tomita and lshibashi,
pl. 15, figs. 7, 8 {in Jpo,)

Original deseription: Shell medium in gize, fusiform,
spire acule, whorls with more than five volutions,
The first three moderately convex, sculptured with
fine spival thieads, separated by narrower interspaces,
which are crossed with blunt longitudinal ribs, not
lurgely plicated. The fourth and body whorls moder-
ately expanded but not angulated, provided with many
flat-topped, equally spaced spiral threads, separated
mueh narrower interapaces; longitudinal ribs absolute,
Bady whorl large, about a half the height of the shell.
Suture distinet, impressed; aperture ovate, margin
moderately rounded; outer lip nearly simooth, thin
canal moderately long; recurved with siphonal faciole,
(Hirnyuma)

Holatype: Tokyo Kyoilu Daigaku Reg, Mo, 10405
(Hirayama, pl. 8, figs. 1, 2, 1056)

Dimensgions: height 32 mn, digmeter of hody whorl
L& mm.
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Type focality: Loc. A of Hirayama (1959 in Hiko-
ghima  Nishlyamacho-lehome, Shimonoselki  City,
Yamaguchi Prefecture, “."ig. 1},

AHRE IR &2 ST S, W - DA
ALz (pl. 15, figs. B, 19090) &5 L oedfed & enfiige

(pl. 7, figs. 12) £ W& & Hirayama (p. 122-123, pl. §
figs, 1, 2, 1956) 29~/ £ 5 MR & 15 2kE A h 0,
RERTwSC B b Nassarfus (1) A =3 7244 ) i
Tl37 < Siphonalin (2 2V 44) IMOWTH S,

2=l Echinoiden

Fchinodiscns chilkyzenensis Nagao, 1928
(i, 0, Figs. 10, 11)

1028 Eehinadisens chiknzenonsis MNagao, p.o 17-18, pl. 1,
fige, 1517,

1968 fehinodisens chifraenensis Nagno; Mishivama, p.
132-133,

Chriginal rfnr.w.'n:f}h}m: Test large, thin, with a flat
veitial alde and alightly convex doraal one; broadly
oval in outling, nearly as brond as long, rounded
anterforly, and broader and truncated posteriorly;
marging with three slight indentations, one anterior
and two antero-lateral,  Apleal svatem pentagonil,
lying a little anteriorly, and provided with four genital

POTes,

Rosette relatively small, with the petals subegual in
length and breadih, but the anterior odd one slightly
longer than the antero-lateral, and the postero-laleral
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 aren
narrow, and almoest as wide as each poriferous zone.

Lunules two in number, each lying in a line with the
poaterior ambulacrum, narrow, elongated, and some-
whiil laneeolate, its longer diameter being less than
three times the minor, moderately distant from the
distal end aof the petal. Peristome subeentral and very
amall; groove single near the peristome, but soon
hifurcating. (Nngm:)

Heolitype: Magao, pl. 1, fig, 16, 1928,

Lhimensions.

].af.:ll.'lgillldiﬂﬂl difitrieler ey 00 mm
"I"Innﬂvo‘rau dlﬂlneter u..a.a...l.u.n.a..iulu.l..l..l...luﬁ il
widlh “f I]EI_-“] rnrn||1r|||||||||r|||||r|||||1r||||||||||||l(] mim

odd pELAL++ o+t rerrsnstarbentsrnisninsiaenees 20 mn
Length of § anterior paired petal oo B o

posterior paired petal -ooocereseeneeen 16 mm
Width of poriferous zone oo 3 mm
Width of interporiferous avea in odd petal - A i

Width of interporiferous area in

anterior paired petal v 307 mn
Width of interporiferous area in

posterior paired petal «ooeoes 305 o
Length of lunule  «oeocrcesscsinenaniiiecnd] b mm
Width of lunule o 75 o
Distance between the extremity of petal

and the lunle oesimim i §3

Number of pores in odd petal «ooosreenn G0
Mumber of pores in anterior paived petaloooeo oR

Mumber of pores in posterior paired petal -+ 6l

Ty fn.'.'rm'fy: Waita, Wnlkamatsu-lu, Kitalyushu
City, Fukuoka Prefecture, (Walla Formation of
Ashiyn Group)

AT L TS TR s L X el M I A S LT
WhAALh ey = —HiThE, W IR
@ S LI 45k OFBE it 2 oty A (PL 9, Figs. 11,
10) &% Loc, 184 BARIGC & 72, S aRbES R b
i, FRORBIEWMTES S, RS LS ol
BAOAMN SN TWES Echinodiscus fransiensis Nishi-
yama |3 & b CEWE Sl N LA B 2 E
fLTvvd (Nisiyama, 1968),

hoE A A

LTI A YT 2 e« PHILOT f, S R
JRE DGR T O 0 L S AL 5 0 B = AT 1 0 D58 0 i 4
flid &, kA b Tl f k9 Ak 5, S ety
I IR e R = VAR ol » BFse&qi 2o =22, =
MR - IFROMBLLL T LItk Eman b,

(1) FERAT A Tl + PLnT iuden IR IRz T
VIR TR U & BV 2 B 0 BWE L 1), R LT A,
FOMLAE LR TSR, AP I AN, P
Bl st 20— 207 2 A IREEMREE L 25
HERLELYAN 35 O0Rb i+ e R KA @ L e dii
AN s,

(2)  Wydiluhdgor 5 LRGP Tl e i IR B I 4 A, D
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Foodasy by, 2=y b, 2=y FIIEENTR
S, a2 bl E{ DREMIAREL, £ 5,
FOe il e ATl T & & honld, W HEmiizain,
A ilchizd Ll bR,

(3) HORRCNe S 45 S 402 HOBRIRERR (2, 2T AYi
BRI s A ), RN RE AT A S TR LIRS 5 2 AR
HEEND,

() LOMAEA 2SR IR (Otulea, 1939) (2F b
LyTh s, WHEGK GERIE) (E, L6 P,
EVFeili ) Tdh b,

Clveymerls 4, Mevetrely, Eclhiinodisens, Felanivlla

Echinodisens - “slrea”, Felaniella- "Ostroa”, Glyeyiner -

is 3, Glveveneris 2, Glvevmeris 1 35 L8 Glveymeris
Dosini

(6) CUSEA NN AOR T RN, A 0 i H A< Ll
LIRS, AR 2 FREE L RIS EAE (Euneritic,
N ToRNEAERM L 2 R S h,

(6)  MEARAN & CURAEA IS o R MR & AL 2l &
A0 5 RPN L —dey &

(7} Merelviv hikoshimensiz, n. sp, H4I00 2407z,
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Figures except Plate 9, Figs, 12, 13 are natural in size. Meretrix hikoshimensiz, n. sp,, specimen of P19, Fig, 14
is collected in Umashima of Kolurakita-ku, Kitakyushu City, Other specimens are collected from Hikeshima
Tenagajima and Nishiyama-cho area, Shimonoseki City. All specimens are from the Ashiya Group,

Figs, 1-4, Glvevmeris ( Veletueeta)  cisshuensis Malkiyama

Lac, 19, 1 FWCF 808 S P00 =T H.
Flga, 5-7. Dostivia (Phacosoma) chikuzenensis Nagao

Fig. 5. Loc, 3, (W ELRUFGE S5 1000 = 1 1 Fig, 6, Lo, 6, ZERMIUNT =T H: Fig. 7. Loc. 4. &M ILN] =

TH.
Figs, 8, 9, Euspive ashivacisis Nagao

Loc, 19 (50 W01 1589 o 250 B Ly 1 |
Fig. 10, “Nagsarius" sp. A

Loc, 18, a0 b0 W1 oh s Sy iy T 1.
Fig. 11. Molopaphorus denselineatus (Nagao)

Lase, 19 (0F0 W01 P07 £ s 0 T 1
Figa, 1214, Siphonalta shoflii Hirayama

Loc. 12. Loc. 19; Figs, 13, 14, Loc. 18, (L EOWFP0li @ A 06 00T =1 1,

B Rl

Merelriv hikoshimensis GBGUNAS (GIC-L 72468) L Iudh K semi e b ok e SR 2 S Lt v &, # ol

S I AT ORI A WD) TR S,

Repoaitry:

Holotype of Merelvix hikoshimensis |8 deposited in the Dept, Earth & Planet. Sels., Fae. Sei., Kyusha Univ, 33,
Hakozaki, Fukuoka, 812. Other specimens are deposited in the Shimonoseki City Archacological Museum,

Ay:l,mgi. Shimonoseld, 751,



WA - HEdp Plate 7




Plate 8
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Figs, 2-14, Meretric hikashimensis Okamato ot Sakal, n. sp,
Figa, 2-13, Loe, 18, (000 W EE R 80T = 1 FLL Fig. 14, ARG Db i A G0 i 5 SR Y, Figs,
13, 1, fel{EmRT, Figs 2. A (GK-L 7646, %1 « 1M, PL 12, Fig 4. 1990). Flg. 3. M0t
4,
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Plate 9

Figs. 1-7. Felaniella confusa (Nagao)
Loc, 16E, W1 CHEFIEERSYT 2 180T, Figs, 6, 7, Boll® i,
Fig. 8, "Dentalivm” ashivacnsis Nagno
Loc, 19, 11T F I8 i 22 s LT =T H,
Fig. Y, Sofen connectens Oyami
Loc, 70 W1 CUREF M B 0T — 7 [,
Figs., 1, 11. Echinodiscus chtkuzenensis MNagao
Loc, 18, (i EIRUFB RN LNT T H, Flg. 10, KU Fig 10 G,
Figs, 12, 13, Oplimerpha ashiveensis Shuto et Shiroishi (210G
Fig. 12. Loe, 15E, (i DUV FINEE S AT 2 - B0T, Fig, 13, Loe, 18, (0 B FMEG G 00] =T H,
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