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Review of the Geology and Paleontology of the Paleogene
Coal-fields in North Kyushu

Suzuomi Tomrra and Takeshi IsuiBashr

Abstract

The Paleogene coal-fields in North Kyushu are distributed in the Kokura, Chikuho,
Munakata, Kasuya and Fukuoka areas, and the sediments are divided into three groups such as
the Nogata, Otuji and Ashiya in ascending order. This paper reviews the geohistory of those
coal-fields on the basis of some data of the former studies and new lines of evidence which have
been obtained since 1960’s, and is composed of three chapters; (1) general remarks on the
geology of sedimentary basin, (2) stratigraphy, sedimentation, and geologic structures of each
coal-field, (3) occurrence and geological age of molluscan fossils.

The sedimentary basin in these coal-fields linked up with the open sea in the direction of
south during the deposition from the Nogata Group to the lower part of the Otuji Group, and
these deposits are in general thin in the northern area of the basin and are thickened to the south.
The marine Ashiya Group rests unconformably upon the Otuji Group, and the sediments in this
stage were carried into the basin from the north.

The Nogata and Otuji Groups associated with coal deposits are rich in plant fossils and
The Ashiya Group
yields large quantities of foraminifers, marine molluscan and some vertebrate fossils.
sediments in these coal-fields suggest the Upper Eocene to Lower Miocene in age on the basis
of molluscan data.

brackish-water origin molluscs, but are very rare in the marine fossils.
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- coal or coaly shale

—— shale or siltstone (partly tuffaceous)
-] —— sandy siltstone

2l T~ fine- and medium-grained sandstone
0", ™~ coarse-grained sandstone

ol ™~ pebble or cobble bearing sandstone

"'o' ~-

conglomerate

1 (cyclic unit)
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TRELTHEA DS DEKDBANRDDIHDLEEZ
shs, HUBOB#E 22 THIUA, #EE (5H,
1974) WHRE - NERREHOHIIBTIXBRETE 228,
Zhiibasn 2@ - HERBOBE - REWET
BEEBELZIREEBRR D, “WEBE L 3H
BRAFEIIL Ty, 22k bRE - /NEKRH
TiE—EO kiR EH O i HERE R
DOKRFREDT—FICREEBVWBR I NLHRER
ERHENC > THABCHR LI ic k3, &
ROEKBIIWIRMICHKESIERINE itk
TEKRE7ZE T U EOGRBEHNIENE 2 v BEE
BErBWTHEL TWwaY, HILETRBBYOHA

* EREAEE=ZRWETOEEI N I Y OKBAMBTEELE
LHRTE S EFERT Bz, ToMiTa, 1972),
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DBEULL 2D &I BREBEONRL LT RDD,
X SIKRE L7, RERABEMXOHLEEZHS
SIERREB L L TEAMRORBREOHBD L 5 %
CTHILE 2R & R0k, HEEBRES o HERHER
ROKREREHETHBIEEZTRLTVS,
EEBHRRBCIORTOMESEREOE (L2 ED
5, AL > THKOEEDHEMBSED 51
(Tomrta, 1972), b AXABMBET Tt k& o2
25, O AT, 1949, OEXBEA) LA
MMOALFICED & 3 RIERD BRLTHLIEED
BEREOMEDLYHEDTCAETH S, NEREB &
UHREBRHEF -LEOHEILE (Tomita, 1972 ; EH,
1974) PHERBIEROLEEO—I RAK) T
b UL AFD S OHEASES L Twa, &
NI EHEBRI BTt FOBREOL g - &
SO EHEEO LS SHEYSHIE sz 2 &
2RT, BRE - BEAEBHCOVWTRRLLAOME:
HICEMH TR L 2 BVEERMX O& KPLE#REE»
5E2 5 L BRIEME (Bs KEAFEROML») &
ERZ KBS 2ES TS LONY Y —BSEEL A
BEMED D B,
REHEEZREEEOEBEERCOVWTOEES
ORI, BEIEL (1971) PEELIRLLIELE
KNI EDL D3R, L2 kEBRRERC T
O LUHNBOBERNEP -2 EZFEZTWS T L,
FOBAEBTOLEN L & D HEs S TRE X
NTw3 Ze» o BEFHERDOHBEE 2 S & Gt
TEDREND B I L RGIMZI0, BEEZODWTIE
LHUR D FECHEBRYOMROER T I > T DEFL
WEEOBRBEEESHIZT DI ENTE LS,

FUE REBHWLE CHBERA

I. EHERIZO>WT

EHANOHEZRTHOMBRIIBRL 2L 512
BAR~EKEOHBERESHEE SN TV LY, Ebk
BoEEOKESCLERNG, FhiifthiaTofe,
BE, Ehn roEytAOERP S BRER LT
NF R EREREN —ERC Lot e HEIRT
w3, EEOMBREIZERAT AT 3 BIREE
BIRE, FEFBREREEIROBERSIOILER, 1t
FNF R 7 OREBOAE REHBIC AL T 55
BEBHTHYEERECO2EECERT 2. Akt
ArEHNT2EEBR, FRFOMYBRINOEDS

HBRICAAL TW2 Z 5N TWwS (NakANO
and OxamorTo, 1962 ; fA, 1975). K (1924—1928)
WL BRI EBR - SEWENINRIETE B AR
HEZR ORI A RO TITE S S BRI
REEER2E52 7, IhsDEBREBY AL
TR (Orsuka, 1939) 1k “BEEWEE LIEAL,

1940 — 50Uz i3 N RF I B FRI D MR RSP
ZEMRC L > THLOEHBSERI N, ZhoD
BRERO—FEIMRT S50 —HORETHLrIZE T
(AT, 1949, 1951, 195372 &), 1960 i3/NEIE
FLELAE DORFFE (MuraTa, 1951, 1952, 1953, 1961 ;
EZE1957TMS ; BEF-#H, 1957 ; Takasu, 1959MS ;
Asano, 1962 ; ¥%&¥F, 1962 ; Asano and TAKAYANAGI,
1965), @b A O 5L (FA8, 1957 ; TakaHasH, 1957)
BB kbni., FHEMLEER/NE - AEWRHD
BFREEM,» S DY ABHOELHOHER S LbADE
Hizt < X hE (RE, 1926b) #55h %, FiRERE
BEED» S bV X DWW Carcharodon cf. augustidens
Acassiz, BHISNTHH (FAT, 1949), F/-BERKOD
IWEEE 4 & b H A DB Carcharias cf. cuspidatus
(Acassiz) D#E (MTE, 1937a) 2355, TEBH I
ER-BE-EE X VEEWIX X, MK, 1985 ; Okaza
K+ 1987, 1988), + A= A4 (LEIZd», 1984 ;
YaBumoto, 1987), ¥E4-4E(RIE, 1984), KU B[
B (EAINEH, 1967, 1979) OHM&EsH 3.

oM EREHTHRL D Y HOoEHBSR AL
NTBH, %7 Saitoetal. (1984) DBMILEDHE
Bhi, FREEILSIEBEBLIVERT 2L VLY
A $ (Aturia, Neocymatoceras) 752 % T 1 {AE S £
ExnTwiw, Aturia (CEDOEHRBEE D W TR
B X RFTE~ R FiE s o N TWw3, bHREDE
HifE #6412 D v T i Sumvzu (1926) « B B (1924) -
Nacao (1926) WX X 2Z@/BH 22, I E T Aturia
yokoyamai Nacao iX EEDEIRBREEIRE DS A
WHROE S EBEARER, HINOEEREFLIEER
HOERE, TIMEIM CH=REFTHER, HER
HEEE#HE» SHME SN T3 (FAT, 1949).
DI ERERBHEAROBENERB LY LAk
ZREROY, HEERBOBVROH», JRBICRE
KERTH D0 SRICESNIFEEO—TH 5,

I, FREOEH{R

A. ¥aEKH
HERHEEK T 2 MEBHEVEREROS BT
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HoMEBER»sR IhE TRIAADERZ R,
EEROERBEHD S B, AEEY S ZRERBEE T
OMBEEFEITIEBESEEYH R { P~ RKE
BAbH Pseudoliva japonica (Nacao), Calyptraea cf.
mammilaris (BRODERIP), Turritella karvatsuensis
NacGao, Ostrea sp., Cultellus izumoensis YOKOYAMA &
NERENTHSE (AT, 1949). /-HEE» S IXIH
BRI OARBR TEDRED L5, & %RAERL
A Cyrena? sp., Unio sp. W#&EEI RT3 (BT,
1949) B LU OEERED S IZEHOHE T2,

B. tERRH

1, tERER
ARHEE TEH2BRT 2BEERD > 5 THORS
Bzt s (FB/8) wiafmds. RE (1924) kKU
Nacao (1926) 12 X IZEE D “BEWE” ot ¥ A
#ACE Aturia DEEH T 5 2 L BB SN T 3,
L LRBWIE Quercus sp., Dryophyllum ? sp. %2 &
OfEbE (BT, 1937) 2ET2HACREWERE

BHAL TV EBELEN INE TRRIN TR,

HEOEFILLE /RO EMIED AT > THE
FOREHRH Y, T2 X0 EEED Aturia DILH
PREINZ LB bD, DEVEETETERLED
DTH2%6, IOAMEPETEOERBOROYEE
ELTHEBIAARBD Aturia DILAERZRCWT
wizZtd, —DOFREEELTEZ 6N, EEO

FRBOHEED S WA Ficus cf. tilieforia, Cin-

namomum Sp., Sequoia langsdorfii, Glyptostrobus
europaeus, Quercus sp., Metasequoir japonica & D E
HAaE s T3 (FH, 1958).
2. RREH
TEOREAE» S IMLADEHR T LB EIMOES
B3 1HR R REFIA TTEREKED _LERD B 51K
D &> EERMEOEEPRC N TS (HH,
1958) : Vemnericardia submipponica Nagao, Callista
hanzawai (NAGao), Pitavia kyushuensis NAGAO,
Cultellus sp., Epitonium submaculosum NAaGAao.
3. BERBEER
BRTETE  EHXOES IL» 51 RIFICHMmT
3 BlERawE, BLURREOBEFFHRAEOWE
L hEEREEYEESHIS N TW S, B/ BORE
WERE» 51X Venericardia  subnipponica NAGAO,
Turritella  infralivata Nacao, Callista hanzawai
(NaGao) DiERE (1924—1925) iz L iZ & oftic
Crassatella  yabei (NaGao), Pitar kyushuenesis

(Nacgao) #8, F/:3 Lt OKEF, 1963) 12 & D Euspira
ashivaensis (NAGAO), Fulgoraria sp., Glycymeris com-
pressa Mizuno, Septifer wnagaoi Ovama, Solamen
subfornicatum (Nacao), Crasstellites inconspicuus
Nacao, Venericardia vestitoides MizuNo, Diplodonta
confusa NAaGAo, Lucinoma nagaoi Ovama et MizuNo,
Pitar matsumotoi (Nacao), Spisula sp., Parapholas
satoi Nacao, NEREINTW3, ¥ VA5 41A
Aturia yokoyamai Nacao (818EkR), Neocymatoceras
tsukushiense KoBavasui (FBLTHMR) OEHEPELTH
5.

TR IR K &b 51 Ostrea sp., Cardium aff.
shinjiense YoxovaMa, Callista hanzawai NAGAO,
Aturia sp. AT (1938) ko> THEEIN T3,

C. EEFMRENHE=%

LYHIROHE=RD> 5, LHOEHEIAGRRTE
(1937a) ik D FRIL D RHEE, 77 VERBITITS
iz, ARB IS QHMEF I SEAEFERD T3,
FE—EHIRHABOBERIIRD 5N Venericar-
dia sp., Chlamys ashiyaensis Nacao 2T 5, 1k
AHRE—ETO LAKSMmD 7 7V ERBITH D
Tellina maxima Nacao, Tellina spp., Leda sp., Solen
intermedia Nacao,, Callista cf. hanzawai (NAGaO),
Callista matsuraensis (Nacao), Vemericardia sp.,
Turritella infralivata Nacao, Turritella karatsuensis
Nacao, Fulgoraria (Psephaea) aff. wmegaspira
(Sow.), Dentalium ashiyaensis NAGAo, Isurus sp. %
HELTBYE»rCBORDILANERT S, E={tH
i3 5 AWM T EERDOLE D > B Fulgorar-
ta, Callista ® E % R { — 5 Cultellus? sp.,
Phacoides? sp., Glycymeris sp., Dosinia sp., Cras-
satella? sp., Chlamys sp., Chrysodomus chikuzenen-
sis Nacao, Polinices cf. ashiyaensis Nacao, Nassa?
sp., Carcharias cf. cuspidatus (Acassiz) %L Z
DICEEED Crassatella yabei Zone WHHY L EEBEE
O~ etk an s Z L B2 RBL 7,

D. RERH

1, BHER
BEAFBHEZ2BHRTINOOREBD ) bMAE 2K
BE» S IR A-EKERLAERENRT 2 Z E8H S
NTW3, & FEOKREERITERERRE S O IHSEBIRTA
OLIMOKEHED S5 IRD & 5 REE~EAERLA,

Athleta nishimurai NaGao, Phacoides pullensis
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FoR FEEEORSE ( JREEm

/NI =N R &5 1% TSUCHI et al.
(1957) (1972) (1987)
EHMAERE  (140+) .
g EEKE  (90) SRR 8 (35)
g ESRBHEE( 65) 4 EE T (400+)
HEWEE (75 FRIHEE (145)
B mmEEm (5
= WINREE ( 75+) b ORI E L (135)
E “BEEEE (90 T EREEEE B (150-200) SRS B (135)
B R —BWEE (60
C ok HEREE (110) AR E 22 8 (150-170) RIRREE 2B (190)
Hom  AEBDEE (120
fek oD [ B (120) I/ JEURD 28 (150-200) e [ERD4 8 (135)
W BUAEAE  (130) AIFATEL 8 (100-140) B E 28 (125)
B OFERDEE  (170) TR RDE B (200-300) FEWEE (215)
& R BEE (30)

(Opp.), Pinna asakuraensis Nacao, Ostrea sp. SIS
ah, Tt v LT A{EHEE L T Aturia yokoyamai
Nacao DEHBIH SN TV 3B (AT, 1949). =RAR
B 5 kW AET, Mytilus yamadai NAGAO,
Phacoides aff. pullensis (OppEL), Callista kahoensis
(Naca0), Cardita katsumatai WNacao, Cyclina?
nodai Nacao 23, T OMMEAEEA & LT Anodonta
sp., Unio sp. EIB LT W3 (BB, 1927e)., 72
Bk oEmtR2EDR LRSS H 505, FEliE
TEHTH B, EEED 51X Phacoides aff. pullensis
(Opp.), Cardita katsumatai Nacao, Ostrea sp., Mytilus
cf. vamadai Nacao DEHDEHFINTWS (RE,

1927e). '

2, KiifE#

BETH2HERT2HUBOE 2 EHAAIIERE
L EFEDO\ VWb W 5 BB {LAEED 5 Ostrea  sp.,
Crassatella sp., Callista sp., Pseudoliva japonica
(Nacao), R HAIE D EIR{LE B & Siphonalia
cf. asakuraensis (Nacao), Ampullina? sp., Acila
ashivaensis (Nacao), Acila (Truncacila) cf. nagaoi
" OvaMa et Mizuno, Saccella sp., Noetia nagaoi Mac-
NEIL, Solen sp., % £88, RS —IUETE» YT
DEEHOMWEBEED S, Volutospina  japonica
(Nacao), Pyrula sp., Chlamys sp., “Tellina” tricar-
inata (Nacao), Macoma sp., Corbula sp. H31& &7z
(BRE, 1927¢; EH, 1971) Zd, LBROHIHED
EEBEEE D S/ (1966) 1% Ostrea sp., Turritella
p.HMELTWA, FRABMEOEKESRED» S
Platanus sp., Salix sp., Ulmus sp. % ¥ OREYMEE %

T2, FEWoEERBZALAMNTEE AT LESEHRET
D E¥» 5 ¥EEHE Volutospina  cf. japonica
(NaGa0), Nucula mazeana MizuNo, Solamen subfor-
nicatum (NAGA0), Chlamys sakitoensis (NAGAO),
Venericardia yoshidai Nacao, V. subnipponica
Nacao, V. kondoi (NaGao), Cyclina compressa
(Nacro) DEHBHE STV D (KT - B,
1962), '
3, ERMOEREERE

EREERERERINUERCEE/NMOER L DL
TN EMREROBRCR{BHT 2. KE (1925
c) DRAI X2 IUEERE - /KB HHEO & B I S
FTHIC L DHBRCZ T W Dr OB S
nTw3, Tsucw et ¢l (1987) BEBE/FWOLDE
DEREFVORBF%, MTIE» (1957) X2 O
B, M - NR (1972) - EERIES (1974) 3R
HEH LKL TE2RIRT LI aBREA T
5.

ZEEIVILAEZELT 2B TUOILERE»H
fLEB%EL, EREETRTROBKBNEHL %
COBRROERMEBNRONS, HE - BA (1971)
BRZOMROBEMAERESLZOEFEY - A EETX
{LEERBREE U TIRO A BEERBAIL 7,

Phaxas izumoensis-Angulus maximus FE5E

Dosinia chikuzenensis-Solen connectens Bi&E

Glycymeris cisshuensis Bt

Venericardia subnipponica-Acila ashiyaensis FE5E

ERRAEBMLAZRIBEO T L b LE & T
HEBRECELSR O EZVWE I RELSN TV
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Fz ik, BERE, 1927a) BEROBEESMIFS LI
ZndHb (kE, 1963 ; EEEIE, 1979 ; TsucH ef
al., 1987), /- HHEWLA, £EMALBEEDEHE
WEHINS.

FIEE (1977TMS) B EET S L CILANTERR O
oSt 2 s EERHORF, HEMFEIH
FETHEHIZEIE, AH1E2E, —KH29E40
ErmH L7, ZOELERKD S b _KEALE
EOBREED, INSOBECENHEYE - ZOBRF
HIEEHAR « BRI DWW TR LIRIKBO Rt
@0, BRETH (UERE - kkKE) %2&
HREET i (AR B3 (BHERE) Zai#iSat
(R & L. FRBEOMA Y X MIKE (1927
aARFCHOMOMEEOREICLHEDT, ZINT
BEAHIC OV TEL WEABFNME R 22 o7
M (AT oFmELVEIALE. ki, EHEEBL
UEREN— MIEEE> (1979) 22BN,

a, [UEEE

AEOREMFIIEE/IMOER L VEFOBRE
WOBEBETHB b Acila (Acila)  ashiyaensis
(NaGAO), Pitar kyushuensis (Nacao), Chlamys
ashiyaensis (NAGAO) EDSLLIRIIL {FE SN B, 20D
fiZ Turritella poronaiensis TAKEDA, T. karatsuensis
Nacao, T. infralirata Nacao, T.sp., Euspira
ashiyaensis (Nacao), Colus fujimotoi HIRAYAMA,
Awncistrolepis chikuzenensis NAGAO, “Nassalius” shojii
(Hiravyama), “N.” sp., Dentalium ashiyaensis
(NaGao), D.sp., Yoldia (Yoldia) laudabilis Yo-
KOYAMA, Y.sp., Portolandia (Portlandlla) watasei

(KaNEHARA), Saccella sp., Nucula (Ennucula) yotsu-

kurensis Hiravama, Acila (Truncacila) nagaoi
Ovama et Mizuno, Acila (Acila) sp., Glycymeris
cisshuensis MakiYama, Chlamys (Chlamys) sp.,
Venericardia (Cyclocardia ?) vestitoides Mizuno, V.
(Venericor ?) hizenensis (Nacao), V. (V. ?) sub-
nipponica Nacao, Lucinoma mnagaoi OYAMA et
Mizuno, Pitar matsumotoi (NaGao), P.sp., Callista
matsuraensis (NaGao), C. hanzawai (NAGro), An-
gulus  (Tellinides) (NaGao), Phaxas
izumoensis (YOKOYAMA), Solen connectens OYAMA,
Periploma besshoense (YOKOYAMA).

¥, BIEIE» (1974) k0 ILEER T
ShIERRBERY> SHEHOEEIC L DV ROIEELR
FE_NTWDB & Turritella infralivata Nacao, T. kar-
atsuensis NAGao, T.sp., Molopophorus sp., Acila

maximus

ashiyaensis Nacao, Nucula (Ennucula) cf. yotsukur-
aensis HIRAYAMA, Saccella cf. pseudoscissurata (Ta-
KEDA), Saccella sp., Venericardia subnipponica NAGAo,
V. cf. vestitoides Nacao, Callista hanzawai (NAGAO),
(NacGao), Pitar
(NaGao), P.sp., Macoma sp., Glycymeris sp., Car-

C. matsuraensis matsumotoi

yocorbura sp., Dentalium sp.
b. HKE

BN EHEEESBL LA TEH» 5% HE
ENb. B Glycymeris cisshuensis PWE D LR
AEBRASND, “Diloma (Oxystele)” sp., Turritella
karatsuensis Nacao, T. infralirata Nacao, T.sp.,
Euspiva ashiyaensis (Nacao), Colus fujimotoi HIR-
AYaMA, C.sp., Siphonalia? supragraunlata NaGao,
Molophorus denselineatus (NaGao), M. watanabei
(NaGa0), Fulgovaria shutoi SHIKAMA, Dentalium
ashiyaense, D.sp., Yoldia (Yoldia) laudabilis Yo-
KOYAMA, Y. sp., Portlandia scaphoides (NaGA0), Sac-
cella sp., Nucula (Ennucula) yotsukurensis Hir-
AYAMA, Acila (Acila) ashiyaensis (NAGAO), Glycymeris
cisshuensis MAKIYAMA, Chlamys (Chlamys) ashiyaen-
sis (Nacao), C.ap., Vemericardia (Cyclocardia ?)
vestitoides MizuNo, V. (Venericor ?) subnipponica
Nacao, V. sp., Diplodonta confusa NaGao, Lucinoma
nagaoi Oyama et MizuNo, Vasticardium sp., Pitar
ashiyaensis (NAGAO), P. matsumotoi (NaGao), P. sp.,
Callista matsurensis (NaGao), C. hanzawai (NAGao),
C.sp., Dosinia (Phacosoma) chikuzenensis NAGAO,
Macoma  sejugata (Yoxovama), M. optiva (Yo-
KOYAMA), Angulus (Tellinides) maximus (NAGAO),
Spisula sp., Phaxas izumoensis (Yokovama), Solen
conmectens OvaMA, Periploma besshoense (Yo-
KAYAMA).

c. BHE

BEERE L D /BIFC» T TOBRBVOHISATE
HIHEI NN TEOD 2 BOEH I ILAEEE S
75,

“Diloma (Oxystele)” sp., Turritella infralivata
Nacao, Cirsotrema (Cirsotremopsis ?) nagaoi OYAMA
et Mizuno, Euspira ashivaensis (NaGao), Phyllonotus
ashiyaensis (NaGao), “Nassalius” sp., Fulgoraria
shutoi Suikama, Yoldia (Yoldia) laudabilis Yo-
KOYAMA, Acila (Acila) ashivaensis (Nacao), A.sp.,
Glycymeris  cisshuensis MAKIYAMA, Mytilus  sp.,
Chlamys (Chlamys) ashiyaensis (NAGA0), Monia sp.,
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Ostrea sp., Crassatella (Eucrassatella) yabei NAGao,
Venericardia (Venerior ?) subnipponica Nacao, V.
sp., Diplodonta confusa NaGao, Lucinoma nagaoi
Ovama et MizunNo, Pitar matsumotoi (NaGao), P.
sp., Dosinia (Phacosoma) chikuzenensis NAGAO,
Cyclina japonica Kamapa, Angulus (Tellinides)
maximus (Nacao), Phaxas izumoensis (YOKOYAMA)

E. NEKHE

1. FERE#
a, BE0gRBE - AEEKVER

LR -FERCEZ > TRET 5/NEL DR 3,

NEEFR MO 25 FEXMO BB BRI
L7 BbAEENT o N, AT (1949) « #4#E (1949)
2D FO—EHEREG 2 Nz, Murata and Mokipal
(1959) B X URH-E (1960) X VBB LUH
Ita, BERLRAERHRE s h, A e ot (Mur-
ATA, 1961) BMTOhEKSOEER, BE - EEB
FUVEBOE=R2HEAM O IR I U S E
HeEz7, K (1983MS) R U 2AE L At
AeEssgEimoERBRO z (FFE, #it) o
CRBEE LB L, ZOoMBERRCAVTIIEREY
(1979) LFAKOEREB TS (B3R), KigkD
EEINACEDEBFERNIE - B (1983) 2%
Bahizn, Z2@idMeaY XA &2 TR T.
DLDE B
FREHEC L VERCHTT 2B =/EL L h -

TEwb7z, baEH~TEHBICLE LILAKEE
B U T Glycymeris, Pitar, Turritella, Euspiva, Vener-
icardia WEENTROEBRE HEH - _WHEPEHT
3, EHHBREOIER L B0 L D ILEERR

B3R WE - EWMREEEBREONILE
R (1983MS), & - HikE (1983)

EE B E E K B0, BB
BT iE (1957) EB, A#E
%
H
g | ® AES
—aweEsE | |
B " mmnE
B | 5 ARBEESE
. W FREE I B8, BB
T, amEsE
&
B rEbEE | gog

WIZEFLTH3,

Isanda sp., Batillaria sp., Calypteraea imadomarien-
sis Hatar et Nisuivama, Turritella (Hatatella) in-
fralirata  Nacao,, Euspira ashiyaensis (NAGa0),
Trominina japonica (TAREDA), “Siphonalia” spp.,
“Nassarius” shojii  (Hiravama), “Nassarius” sp.,
Fulgovaria sp., Dentalium ashiyaensis Nacao, Acila
(A.) ashiyaensis (NAGA0), Saccella nagaoi (TAKEDA),
Saccella  pseudoscissurata (Taxepa), Yoldia (Y.)
laudabilis YoxoYyaMmA, Glycymeris cisshuensis -MA -
KiyaMA, Chlamys (C.) ashiyaensis (NAGao), Ostrea
sp., Lucinoma nagaoi Ovama et MizuNo, Vewericar-
dia aff. subnipponica Nacao, Crassatella sp., Solen
connectens OYAMA, Solen ? sp., Caltellus sp., Macoma
sp., Pitar matsumotoi (Nacao), Callista hanzawai
(NaGao), Corbula sp.

2) BEBIUVEER - MOTE

BE - EEMMX TIIENE - EHEARETOHE
BHLBERA—DBEOHBLAMLTE Y FiEE
HPWENFEEL BERIRZOER SR L 12 &
bz, R I~VIEBIS Tnwb, baiETE
SO LEE CRBEICLAER DL DDDEANRAKLL
EHT 5,

Batillaria sp., Turritella karastuensis NAGAO,
Euspira ashivaensis (Nacao), Antillophos fusiformis
(HiraYAMA), “Nassarius” shojii (HiRAYAMA), “Nas-
sarius” sp., Molophorus aff. watanabei (Nacao),
Dentalium ashivaensis Nacao, Acila (Truncacila)
nagaoi Ovama et Muizuno, Acila (A.) ashiyaensis
(Nagao), Acila (A.) sp., Glycymeris cisshuensis
Maxkiva, Ostrea sp., Lucinoma nagaoi OvaMma et
Mizuno, Thyasira, sp., “Felaniella” confusa (NAGAO),
Venericardia sp., Crassatella (Eucrassatella) yabei
(Nacao), Spisula sp., Solen connectens OyaMa, An-
gulus sp., Meretrix sp., Piter matsumotoi (NAGAO),
Callista hanzawai (Nacao), Dosinia (Phacosoma)
chikuzenensis NAGAO.

3) NES

EOFREOKETIZAH > 7 Y AZXRBEEbIE
AidbEIoEE TERES NS, RIXEEY o Ty
5 PRI A~EZBZ AT, EEIZZEFD S LHhEO
C - DEBLEEHT 3.

Turritelle (Hataiella) infralivata Nacao, Turritella
sp., Cirsotrema sp., Euspira ashiyaensis (NAGAO),
“Nassarius” sp., Fulgoraria sp., Dentalium ashiyaen-
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sis Nacao, Acila (Acila) ashivaensis (NaGA0), Acila
sp., Tindaria sp., Saccella nagaoi (TAKEDA), Saccella
pseudoscissurata (Taxkepa), Yoldia (Yoldia)
laudabilis Yoxovama, Portlandia (Portlandella)

watasei (Kenehara), Glycymeris cisshuensis MA-

KIYaAMA, Solamen sp., Chiamys (C.) ashivaensis
(NAGAO), Lucinoma nagaoi Ovama et MizuNo,

“Felaniella” confusa (NaGAO), Venericardia aff. sub-

nipponica NAGAo, Venericardia sp., Crassatella
(Eucrassatella) vabei (NaGao), “Cardium” sp.,
Clinocardium ? sp., Solen connectens OvAMA,

Solen? sp., Cultellus izumoensis (YOKOYAMA), An-

gulus (Tellinides) maximus (Nacao), Cadella sp.,
Macoma sp., Pitar wmatsumotoi (NaGA0), Callista
hanzawai (Nacao), Dosinia
uzenensis Nacao, Thracia? sp.
INE THAINKETIT- CELEEMEERKL UM
M (1977TMS) <J&/ (1983MS) oHBEREIC LIV ER
BRI OVRESNILERD D BN L CEHT K
THEMEAO—E 2R L. (B11~16KkR).

m, #ERRIZOVWT

JEF AN DO E=R OB RFERIL K (18923, b)
PRERAILTHREL - BEGRE T TR &
WHEILzZ L whhE s, BER (1924—1925) BERFS
EMERIMTIC IV INTHEE=ZRCET 2 (ERE,
1927a) £ L, HEREARL - EEWEROMIC B
WEROBER 2B W, BT (1949) BRI HFE=
REOENL BEKOBEEES - KatFEFOMI
{BELTVWD, ZHERLFBECHNEIZAZREO
EREBEL I ED, & HEE (1954, 1955,
1956) i3 At « EEAEHMCIBATIER2ELCTH
BER BESROE L 5K & R EEANEEROEE
PIRIBL, BEF (1962) b I e2XFELL. Z0R,
YAET « R OBEFIIAKEF (1963) ORLETHH
TERULKER - REFBHOMICEE, I 5AE
[BE RN (LIRS AEDY, £OEA
DL GBI RS R T (RTAIRHHR) wxfkha
A uReME B R L7z,

ERERBH EEBOMBERIRESYLE (RE,
1928a-c ; #AF, 1949 ; /KBF, 1962a, b, 1963) PIL#}
1bE (B8, 1957) T < BEwEiE L T 2 R,
7o (1956, 1957) 12Xk 2 FALOAREBEEH ILE
OEMEES L UVERBHEHO/NEEALRICAEDHSE
(BEF-AfH, 1957 ; MuraTa, 1961), #H (1967) i

(Phacosoma)  chik-

&£ 3 “Vicarya” DHREF W & > THHTHMTH 5
T3 REMREESWABHOMEEROBHRE 28D
DOEERT 3 0wh® 5 “Aquitanian” DEEH HR
ani,

1960F P AR IF KRB AN THIC L 25T 2 7
FHEERC & 2 IMSEERFENMTOA L Y Ell%
BREZHERNERE N, 85 ZOMAMKED
&5 (IR, 1977TMS) TRABRMOBEEER (B
#) o BA L 2R EBFENRE N TbORE
ERBEO FERE D K & o i Wi — PR DB RS
FIETHEHEL, MNERBAOEERREHE EoS -
EE - REE BEERY) O TREMLARP—HD
EEFLHtacEo sEAMOIUER e nT
% 7 (MuraTa and Mokupal, 1959 ; # H « 12 &,
1960), JE (1983MS) B IS5 DERXEDWTHEL
ZOREREMT (1957) OBEMHEBFIHELE 3RO
WEERE, P ERLERICGEL. 5 (1978)
BEREOD - IE=ROBRIIDOTHREL 0T
AEHOB(WAHEARRE 7Y 70EN LB LEE=
REFBEZFROBEREFABRRAKBORICE W,
TsucHr et al. (1987) BWHEXMOERBHOFEEES
LB A2ERS L2 ORRA 2 ETEHEHH (latest
Early Oligocene) WXfEbL7:, 2N I ETOER
BREOMEER T ODVWIRbEVWRALRT Itk
5,
FERBOBMEHE L AUOHELERT 2 8E
Bz 3453 3 EZRIEEGBRO & 5 TR K LR
BYESEuEHEERT. LABREIER (1977
MS), BB (1978), B X UHE - 5 (1983) > 0—E
DOFFED» SR (1937a) KXV RBRE N LI KEE
[BESUKE» SHHEBC I N D L Bbh 3,
ks AR IEERHERE» SO NTBVE
Hy2tABRDLVLNINE TEMEEICIVER
BETHOILEBCREIhTwS, Bidlizk 3
BERBZIETMNOBRBHLVELL TWw3 Aturia
yokoyamai 23 5 BB EFEI N TS 2 &, BERE
DILEREFIE D2 P ERBEOMARE L L7
BECEREHTE — R BB TE 358
BhwI Eh s FEREFILERCHLTEL S,
BREBHOMERROEE ZIMINOEE=ZRD
SRS REEL 52 52 Lo bHElaHER
DE P EICEL  OEELREM L D ZHEEE LR
LOMHBEHNT 2 kit EE EHEYR
L), e (B 2 1%, Kaneoka and Hasecawa, 1971)
WEBREBLETHZ )., FNRTRINETOE



134 EHFE-Af B

REOEFEN, WAL « FH5 O,

EEREBOBERERE ) S Wi & HHROBRNE
BEBIKBRICERT S AREELEL TB 20,

X #®

BEFFER « {5 (1962): SRR H, W6
FRREROER EHE, UEEEE, 30, 4),
109—-123; (5), 159—178,

B 3 (1962): BALRLARL S A BRDEHEZ
f, HALK, B, METEVMRER RS,
(57), 1-32, 1pl.

— « A 1957): JWNEB B OB LRI
A(FH). BHILH, (1), BE3, HEAHE=
%, 2327,

Asano, K. (1962) : Tertiary Globigerinids from Kyu-

shu, Japan. Sci. Rep. Tohoku Univ., [2nd.

Geol.], Spec. vol., (5), 49-65, pls. 19-23.

and Takayanagi, Y. (1965): Stratigraphic

significance of the Planktonic foraminifera
from Japan, Sci. Rep. Tohoku Univ., [2nd.

Geol.], 37, (1), 1—14.

BHEN (1904): REOAEREPBOCRZ LI EA.
HEHE, 11, (126), 8191,

JIFRIf (1965) : B O HEAR R T K HARFE O "I gEME I
DWT, FLIHE, 15, (74), 299—307,

——— « X (1960): EERETHREREDH
gz DT o 1 #EEE. [F.L, 10, (42), 240—
243,

BB - EERE 1983): ko BEREEO{EA
BF. BE—/NERENE F] : BEH
EREEDRIE &« B8, 57—59.

JRHEER - mARE 1974): BRAROFE T IR,

WHEA®, 25, (7), 313—322,
ES R (1959): ®@FEH - tANoBEFERDOERF
LS, ILAERER, (6), 1—50.
EANEM B Bl— (1967): AL AN T o L &R T it
DEEA, B, 13, (2), 7778,

— HAH - -EFE—-F B8k E-
KIFHZ « KEIEE « NEFE— (1979) : HiHT —
O~y ¥ URBEMA (Pts. I -V,
b ST B R E ERTER, 1, 4160, pls. 12—
19,

WL (1957): B R R EET IR O H K B
LHEREE, SuREE, 25, (6), 229—241,

HHEFEE - ) EARER - HRE « EHAREA (1975): Jk

RN « BEANTW B T 2 FHREEDOHRRIC
20T — EBEMERERMOME 20—,
HFAAER, 26, (1), 609—634,

EE 0 1961): Juiti s L Sz ORI A 5N D

I\ AR (BT owT — “fEiit

BB OFZE (20 2), UKEMHR (G

B), 5, (2), 80—97,

 ANFEZA (1959): NERBEOEBR t #E

s, MEME, 65, (768), 528—536,

FIE =68 (1928): BRERIEEE OMA R AR ICER W T,

‘ HEHE, 21, (255), 511—522,

Insk—BR (1936) : BT EEMELE, HEH#, 43,

(512), 326—329.

(1937): BRH NGB CHERE N L ET

Efmfbaicow T, FHLE, 44, (522), 187—

192,

SRERE (1967): TR OERRBHREL Y Vicarya D E
H., BIR—EfREEHFTLSHmE, 175—-179,
pl.7.

Kaneoka, 1. and Hasecawa, Y. (1971) : K-Ar age of
glauconite from Orio sandstone, northern
Kyushu. Jour. Geol. Soc. Japan, T7, (8),
515—516.

FEARE T 3 (1985): AL NNTE RS O M FH S, 6
AsEEE UMLK, 6), 2 —12,

— < [UARWEE - BEHEE - RBEE - HE R
(1969) : SN D ML R EE O R & i
BENME, MEFERE, @), 3-21,

DOBEE R (1920): K & R H O WA, HEH#, 2T,
(327), 515,

ARFERBKRER « #AH 2 (1904) : R B HEMME HAEF L,
312p. ERASKILREZEEE,

RTEH - FAE/NE « MAEX « EAZTHE (1954):
FEHINFRE E =/ FR2 O DEMER, #
BRmENE, M.

IRE— « KHE F (1936): L AN DOBEE 5 T.
M, 48, (569), 208—302,

KosavasHui, T.(1954): A New Cymatoceratid from
the Palaeogene of Northern Kyushu in
Japan. Japan. Jour. Geol. Geogr., 24, 15—
21, pls.4—5.

FAZAERR (1951), AL U » 7o R o) B o BT i s L L
KR (ME), 3, (2), 37—48, 1 pl

—— - BFHDLHE - EAS T (1962): HAM G H#
BEE TAUNMT, 423p. FHEEIE, HEH.




IEEIUMREEE=

MTAE(1937): BEERER . EOME, WAKILFER

#, 12, (3), 172—180.

(1938): ¥/ B D HIE, L, 13, (5), 259—

262,

(1944): N EE=FE KB CHET 5 T

FEERE.. N8hEE 19, (21), 67-72.

(1949): AUMNILEBIZ B 2 HE=R D BF¥

KWfse. JuRERFR (E). 3, (1), 1-57.

(1951): fuMdbF RO EREE, AL (G

&), 3, (2), 49—54,

(1956) : EUN UMM R IZ A 3 FREFIZDWT,

EEEE, 24, (2), 4955,

(1967a): 512 - MEWRED 2, 3 OWKE.

JURHER (HE), 8, (3), 181—189,

(1967b) RERHOHEBEEM, EL 8RR

uuﬁﬁjz Ay 425_430.

_ (1971a).thlﬁEi&fﬁﬁi&éﬁﬁw-‘%ﬁ. Ju
REHER (ME), 11, (1), 116,

——— (1971b): 5 FH0 1 REMEN "HEgEF, i
FEEAE. R [MR) @ THoEERRE,
a5 i U

—— (1972a): 5 H40 1 REHMERN "EH, R
BEAE, EER (R FALE \RER.

——— (1972b): 5 T4 D 1 REHMER THE, R

FHE., BRE R L, SEER.

< FP #(1945): A RHE O HE,

HME B R E RS, (4), 4756,

cEERY - NREBCE) c BE B b

—(1957): AEBAEERAERSE, 28p, 1

TR, BHABEAMAEFEAEZEEN.

< INE ¥ Z A (1960): SuN G, HOE R AT

[R]: BAES BV—a (FIK), 545—

668, EFHIFWHE, WA

— X HFEH - EFEX (1969): FEEB LU %

OREIOMEREE (MO BEEEOH

Fe—2 D 1), NKREFERHE), 9, (1), 113—

119, pls. 7-8.

« =K #E - IUTFEER (197]): BRETEERT

"o nl-MEiEE. WKBRXIUAE, (7),

1—-8.

Mixi, T.and Matsuepa, H. (1985) : Genesis of the
Paleogene purple-red beds in Western Kyu-
shu, Japan. Mem, Fac. Sci., Kyushu Univ.,
[D], 25, (3), 339—415.

AKEFEETT (1963): HHAMRICB I 2 HE=ZRB LV

HRH,

FOMWE LA (BEH) 135

TEHHFE=ZROHEMERFZNTE (B 3K,

BEtROBMY - B SA). HEHE,
69, (808), 38—50.
— - &fF & (1962): NBREREBEDEE

B ROV T, NghEE, 30, (2), 62—67,

FEFE 1940): BB BRI 2 v (FEZLEA
TEHE) AR EOBRFRICEWT, JUNEE
gt 11, (5), 219-—227,

AL A - EREARRVER 7 v — 7 (1981) : 18 R A
B, 174p. 6 18, 8 ®AR, JuUMHBEREER
&, fad.

LI (1949): /NERE OB BT, S5 & i
H, 2, 164—169,

RHEERE « BEERX (1960). NERBEOEREER (B

D) -FES, E%Eiﬁi&i&ﬁ— JLUL KRR,

[Sci. & Tech.], (10), 59—67.

MuraTa, S. (1951) : The Occurrence of the Genus

Cyclammina in the Tertiary of Kyushu.

Trans. Proc. Palaeont. Soc. Japan, [N.S.],

(3), 65-66.

(1952): Tertiary Cyclammina in Kyushu.

Bull., Kyushu Inst. Technology, (2), 62—68,

pl. 1.

(1953): Paleogene foraminifera in the Chi-

kuho Coal Field, Kyushu. bid., (3), 56— 62,

pl. 1.

(1961): Paleogene microbiostratigraphy of

north Kyushu, Japan. Ibid., (8), 1—90, pl.

1.

MuraTa, S. and Mokmwar T. (1959): Paleogene strati-
graphy in Ainoshima, Kokura City, Kyu-
shu. Ibid., (5), 49-57.

RE 75 (1924—1925): WNEB =R KB O R & H

EEMLA AEORGEEMSER 20,

(246), 1079—1084, 2 pls.; 21, (249), 216—

222, 2 pls.

(1925a2): HERMRRK &t SHEE & OFER

oHE., FLE, 21, (255), 803—811.

(1925b):. REKHE=RLBOEF. FL,

21, (257), 1002—1012,

(1926): sl T¥EL, (BFREHEA) CHV

T, HAEARIFEEAAR, 22, (266)..

(1927a): 7UNEHE=Z/E. R E, 23, (272),

114—122,

(1927b): ERSRGKEOME (FEEREH




136 EHER - A6 B

3E). [k, 23, (276), 527—537,

(1927¢): BREBHAAKHOME, FL, 23,
(279), 855—864,
(1927d): HE R EHE KB OME, [FL, 23,
(280), 991—1004.
(1927e): W EHB=REBERF (17. HER
H), H5%, 39, (465), 655—674,
(1928a): N E=ABEF (18. BREA
M) FL, 40, (467), 723,

——— (1928b): WINTHE=RBORBF (19, BHE
FERH O —47FE). FE, 40, (468), 83—
89.

(1928c): JWUNEHE=RBERF (23, #L). A
£, 40, (472), 344353,

Nacao, T. (1924) : Occurrence of Orthaulax in the
Palaeogene of Japan. Japan. Jour. Geol.
Geogr., 3, (1), 13—18, pl. 1.

(1926): Aturia yokoyamai nov. from the
Palaeogene of Kyushu. Sci. Rept. Tohoku
Imp. Univ., [Geol. & Palaeont.], 9, (2), 29—
32, pls. 9—11.

(1927): Palaeogene coal bearing forma-
tions of the Island of Kyushu. Ibid., [Geol.
& Palaeont.], 11, (1), 1—21.

(1928a) : Palaecogene fossils of the Island of
Kyushu, Japan, I&II. 1bid.,[2], 9, (3),
97—128, pls. 17-22; Ibid., [2], 12, (1), 11—
140, pls. 1—17.

(1928b): A summary of the Palaeogene
stratigraphy of Kyushu, Japan, with some

accounts on the fossiliferous zones. Ibid.,
[2], 12, (1), 1—10, pl. A.

Nakano, M. and Oxamoto, K. (1962): Chlamys and
Venericardia from the “Ashiya” Group in
the Yuyawan area, Yamaguchi Prefecture,
southwest Japan. Trawms. Proc. Palaeont.
Soc. Japan, [N.S.], (48), 311—320, pl. 48.

BFHDLHE (1961): NERHE O BAEFRIC DWW T, Suih

55, 29, (5), 186—189, ‘

(1966) : 13 e E A RS D B IE, UK

HEMAER, (13), 18,

(1968): HEBRHEEEMEOHEHIE L #E

&, FLE, (15), 1-6,

(1971): B REILHEAE O EEE, FL,

(16), 1—6.

NEORR(1932): O oMFHEE. MY R UEBY,
1, (5), 663—669,

Ocura, K. (1932a): On the sturucture of “Hobashi-

raishi” a famous silicified trunk at Najima

near Fukuoka City. Jap. Jour. Bot., 6, (2),

173—181, pl. 3.

(1932b) : On the structure of silicified wood

found near “Hobashiraishi” at Najima near

Fukuoka City. Ibid., 4, (2), 183—190, pl. 4.

INRE AT (1962): BRI & A AL AUPNEE R O HIE

FHM%E. AL GE), 6, (1), 3376,

- BEHTRE (1978): B REENEEERS

DEE=FR., JUREEMPTHR, (20), 27-34,

EHZER - EE E (1989): Jb
NI BB HUR ORI TR, LA R (M
). 16, (1), 27—35,

OHARA, J. (1961): Heavy mineral associations in the
Paleogene System of some coal fields,
north Kyushu, Japan. Mem. Fac. Sci.,
Kyushu Univ., [D], 11, (3), 381—418, pls.
28 —30.

FES E - /NEBZN (1972). RERBRTEHLE
BEEBOERMOEOESYHERKE. WKHE
EHBHR. (17), 5971,

< EZERX (1974a): WEBRE AT
BELEEEBHOBERCODWT, HE, 18),
1-8,

— WX - NEEZ AN (1974b) : 15 R RE
BREOFEREIZDWT, HE, (18), 9—
17,

M HEEE - /NEERE (1964): BRTHAL A B RIG (T O
=%, LWAEFER (MHE), 7, (1), 7583,

fAAFIR (1975): WO RO EREREE, LOROHE,
164—170, WORS7ILOEYEE, 1Ld.,

Oxamoro, K. and Nakano, M. (1963) : Glycymeris and
Cultellus from the Tertiary Hioki (Ashiya)
Group in the Yuyawan area, Yamaguchi
Prefecture, southwest Japan. Geol. Rep.,
Hiroshima Univ., 12, 531—539, pl.57.

FIGEE (1984): BRER, > OBALAEOEH. 1t

FJUNTHIZ B AR 5 TR, (5), 189—195, pls.8—

9.

(1985): AL TT BB BRE (FTHE) 28 O s

$8— Metasqualodon symmetricus DHE DT RE

LHERIC DWW T, HIEIHTERR, 30, 119126,




EESUNREEE=R0OME LA () 137

Oxkazakl, Y. (1982): A Lower Miocene squalodontid
from the Ashiya Group, Kyushu, Japan.
Bull. Kitakyushu Mus. Nat. Hist., (4), 107—
112, pls. 6—17.
(1987): Additional
qualodon symmetricus
malia) from the Oligocene Ashiya Group,
Japan. Ibid., (7), 133—138, pl. 3.

(1988) : Oligcene squalodont (Cetacea :

Mammalia) from the Ashiya group, Japan.

Ibid., (8), 75—80, pl. 1.

ANHLE AT (1966) : SRS R HHI[#K O B BIE, L
R¥EEE, 19, (3), 93—97.

KEZEAX (1953): Atz 8B 2 BB AER O MER

e, 201 BRHRBEFEREELML (W

b3 FEHS) OREFRICOWT, BEFE

KACE, (2), 206—213,

(1955): @, 202 /MNAW—HOFLERD

B e#E. FHE, (6), 29-39.

(1957a): [/, 2D 3 /BB L U/IBTES

OHFEFRICODWT, AL, (7), 6373,

(1957b): [, Zzd 4 fEERFHERETT, X

JYi—-Bl—#ohEFRIcoWT, FALE, @),

47—53,

(1959): @, zo5 FIREAIZOhERE

owT, FHE, 9), 35—42,

OTSUKA, Y. (1939) : Tertiary Crustal Deformations in
Japan (with Short Remarks Tertiary
Palaeogeography). KEREZEB L 2w X
£, 1, 481-519,

MR (1953): JupN L AL E DO HE=AL DO K]

W, JL¥gEME, (23), 1-—14,

(1954): Sz BT % %%—ﬁ%' EHEZR

[& & BRI ET, SUEEE, 22, (2), 58—

67.

(1955): KFRFERE DO HEZALE O, A

E, 23, 6), 1—6.

(1956): AFERAGTHE=FBOEME &

LR, (B5), 3-11,

(1957): /NEIRE DR R B D B T,

SgEEE, 25, (1), 21-22.

Sarro, T. and Okapa, H. (1984) : Oligocene calcareous
plankton microbiostratigraphy of the
Ashiya Group, North Kyushu. In Saito, T.
et al. [eds] : Biostratigraphy and Interna-

materials of Metas-
(Cetacea : Mam-

tional Correlation of Paleogeme System in
Japan, 85—87.

WEBE 196]): XLFRAEAONTRIVDY 3
“ACEWRB” wowT, ghlHE, 11, (50),
595—609,

ﬁ$@$0%®ﬁ%$ EHEMEOLEEREEE

. JuEEE, 22, (12), 399—408,

(wmyﬁﬁE«/b+4rMwa.%i

B, 10, (2), 39-51.

Sumizu, S.(1926):O0n two species of Nautiloidea
from the Tertiary of Japan. Sci. Rept.

~ Tohoku Imp. Univ., [Geol. & Palaeont.], 9,
(2), 26-27, pl.8.

TIUIE— (1989): & FE I B 1T % B EHEDHEE -
FOiiE, AREIERGRE), 16, (1), 39—
58.

ERRRSE (1978): MIEEMILARBE » 5 AT HEI S

DEAHE=R - FE=ZROER. HIBEE

S XE THEROFERME L, 6172,

c BAERE Q) AR OEREFOR

LEEE —BHETEREORL —. 1L

REFR (HE), 10, (3), 2, 253—270.

—— [  SEHEEER (1979): AL E R
., + B—UR] . HXOFE=ZR0LERF
RUERBF T 2 EAREH, 104-105.

—  BAREEX  NEBZN - IUTHEEX - EH
S - BIUMEE - TIUIE— (1989):2.5H 530
1 EEmREMHERYNFRAS. SR
MEHER ] - BET L E IR E RS
&, 116—134, &M,

Suuto, T. and Ueba, Y. (1963): New Oligocene Tur-

Jap. Jour. Geol.

rids from north Kyushu.
Geogr., 34, (1), 1—17, pl. 1.
SR B (1892a): HITEVEE TR L, HFEH, 4,
(38), 70—74.
(1892b) : AFRF R B D #h /B FIFCER 12 BR V> T
FE, 4, (39), 104—107.
(1892¢): FEEHTIZET 2 —RBEBEROA
RIZEEWT, B, 4, (45), 393—398,
(1892—1894): 20753 1 HVEKIE "4EMM 4 &
UREESE. tEAE.
(1894—1895): A EHE MM E FHEH L., Hi¥
#, 6, (63), 126—135; (65), 259—268 ;
(66),315—325 ; (67),377—383; (68),436—
444 ; (69), 486—493; (70), 540—549 ;




138 EHEE - BB #

(71), 602—611; (72), 655—665; 7, (74),
73—82; (75), 133—137; (76), 158—190 ;
(77), 249—256; (79), 357—2366,

(1898a) : 5 AT [E ¥ F AR G | VU 3 45 HH b B 20
BEHX, HE, 12, 2), 1-23

(1898b) : 1 AiT [E] 5 & BB A at MU T 45 FH B 3R
E'EHX, AL, 12, (2), 25—-52,

(1898c): ARTEZMAZREHMERER
X. HLE, 12, (2), 53—101,

(18992) : SR E R & Kk MU o B H, #E

¥, 11, (121), 114-—126, (122), 194—203,

(1899b) : S AT E S F AR )W O B H, [
F, 11, (123), 257—264 ; (124), 329—338 ;
(125), 439—444,

(1899¢): AREEFEHOME., AL, 11,
(126), 423—428; (127), 505—512; (128),
560—566 ; (129), 612—631,

=R E Q%N NEREEREROTER B L T,
HSiEE, 25, (8), 324—328,

(1962a): HHAHE =L KBICAO>N D
WY (BB). 1A, 3), 23—32.
(1962b): BEKE LEE=ZRBICA >N 5 LW

BL 2 OMEHES. Uik, 30, (10),

378 —382,

(1966): BEILBEIZ DT, & TEHEA
EWILED o A HES. RIFEREERLE,
BEARBIE, 6, 3747,

Taxauasui, K. (1957): Palynologisch-
stratigraphische Untersuchung der tertdren
Schichten im Kasuya und Fukuoka Kohlen-
feld von Nordkyushu, Japan. Mem. Fac.
Sci., Kyushu Univ., [D], 5, (4), 199—221, pls.
38—39.

(1960): Verlaufige Mitteilung uber das
Problem der Ootsuji und Ashiya Stufe das
Alttertidrs von Kyushu. I#id., 9, (3), 165—
182, pls. 16—18.

(1961): Pollen und Sporen des westjapanis-
chen Alttertidars und Miozédns. Ibid., 11,
(2), 151—225; (3), 279—345.

g R (1959): AL EHERBEO HE=ALE & AR
Boa MR, fugisE, 27, (1), 7583,
(1969): MEDOKFICET 2 2, 30EE. A

REME (#H), 9, (1), 45—51, pls.3—-5.

— - WHEEX - NFEBZ - EHER - KH—

 (1971): AR E D HERE O MERE
. FAEGHE), 11, (1), 115-132,

TakanasHi, R. and Tomita, S. (1985): Solid bitumen
dyke in granite and schist. Abst. Inter-
nat. Conf. Coal Sci., 1985 (Sydney), 612—
615.

PR — (1936): BRETHABSEMRE T OME, HIK,

26, (2), 89—101.

(1937a): M RFERBEERRHLOME., U

RIZHH, 12, (5), 263—276,

' (1937b): fE M R E R HEEX JLE O #E,
Bk, 12, (6), 301—311,

TEKES (1927): HE¥ X VL 2 B BEER
B, fREsER, (37), 225—233,

BHZE (1967): B[R OB LB D>WT (FHER

H HUEOME-1). AL XEHFHK

H), 8, (3), 171—180.

(1968): EA MR OHILBIZ DWW T (HEKR

H, HlEoWsE—~2). AL GE), 8

(4), 237—257,

(197): RFEME O BB DWW T (FRBR

H, HilEomsE—3). Bk (HH), 10,

(3), 123—134,

(1974): BEFIHIR D v b © 5 FEIFRLEE =4

B—1. dejulmtR o i@ 2wt —,

H.E (#E), 12, (1), 9 —26.

—— AF B-=K F (1980): mETHREHE S D
REEWERE L GhE), 13, (2), 329—
339.

—— < [FEAR (1987): BT RIBO A D

WT (REOEATHROEE=ALRE, 20

1). EE (#8), 15, (1), 25—35,

NFEBZA - BER E - FHEZER (1989): R

BERHICET 2R — & HliE e

SEZRF MBI OVT — (EEHH

RoHE=/KE, Z02). AL GHE), 16,

(1), 19—26.

Tomita, S.(1970): Geology under the Kokura Allu-

vial Plain—with special reference to the

Tertiary System of the Kokura Coal-

field—. Mem. Fac. Sci., Kyushu Univ.,

(D], 20, (1), 1—16.

(1972): The Tertiary Ideyama Formation.

Ibid., [D], 22, (2), 239—306.

Tsuchi, R., Suuto, T.and IBaraki, M. (1987): Geo-




EE/NRASTHEZROME Lba (R 139

logic ages of the Ashiya Group, North
Kyushu from a viewpoint of planktonic
Foraminifera. Rep. Fac. Sci., Shizuoka
Univ., 21, 109-119.

FEPHETR - BOAEE - AREZ (1984): EREHO AL
LA 1., dLANTHES, BEEEH ORI
AR SRR, LU I B RS TR, (5),
135—142, pls. 15,

FHZER (1958): ?Efﬁb?EB@E%_% BezoER

WOWT), NEREE. 26, (10), 496—510.

(1961): *ﬁ[ﬁl‘ﬁitﬁk@%%@@i’d}’g — i

EHEREEOBFICDWT —., SukEE

Rk, (7), 57—68, pl.6.

(1985): @R AE K — BAHIBDOFHE=

FH@w. HL, (24), 1330,

INRWEZN CBHTER-ZA OF-EEH OE

Q977 M D FEW B, R ET R

), 12, (3), 235—242,

Warari, S.(1943): Studies on the Fossil Woods
From the Tertiary of Japan III, A large
silicified trunk of Phyllanthinium pseudo-
hobashivaishi Ogura from the Palaeogene of
Tobata City. Jap. Jour. Bot., 13, 255—260,
pl. 1.

RIEET (1925): BEERL I U Z OERBICR T 5 SuM

SORE, FMa®S, 1, 169—180.

(1926a): E=ZRE U Z QERZ BT 5 ALl

MEORE, MEFE, 2, (1), 1-16.

(1926b): LM R BT 2 FROMEFH

1+
AN OHE=ZRDBA « HEWCET 2 3T
BT « /NE (1960) RSN T35, ZDHRIE
DEZ & WL DPDOMREENERE N, Zh
503 bARAXBRZEIALRPodDR I 2 WTHIT 5,

I. WNEBORE=RELUV
REYT XM (5IAXmkIER<)

EANER « L4914 (1965): AN EREE» S
BRE s Lt O EEH#E — WAL
FEBEE 1 —. BERRFECHEYE, 32,
(11—12), 155—160,

Harag, K. (1938): On some species of fossil Dosinia
from Japan. Japan. Jour. Geol. Geogr., 15,

ree. MRS, 4, 1-—5,

« HARBEZER (1925): HA L &£ AR HE D Tt

HibmR, H, METEYITRE GRS, @),

1—14,

YasumoTo, Y. (1987): Oligocene lamnid shark of the
genus Carcharodon from Kitakyushu,
Japan. Bull. Kitakyushu Mus. Nat. Hist.,
(6), 239—264, pls.1—4.

WO B - EH=EE « TINE— « BFFhx88 - BIIEE
(1983): 5 H7r D 1 REMER "RFER, IEH
SEEE. BRERE] - THSEERRE, 8
i &

- BIIFEE « TWE— - HERE
(1984): 5 3D 1 REWEN "EH - BE
Iy -t WEHEAE. BER [\ AL,
R,

« BFFHIERA (1986): 5 A0 1 RE
WEN FHH BRRES. EBRE R, [
k, BEE.

. (1988a): 5 Fr D 1%
Eﬂglrkim WWEE - R, MFEEHEE,
EEE R EL BER.

« BILMEE - TIUE— (1988b): &
MEOXREBME, BHEHR] @ LHSEER
FEBEREE, 59—124, BRE.

HLIBHER « MTAGE « WHEEX « EREFX « (LAE
FNREZN - EE 18(1958): fERETH DY
Bt HIT K, #RE No. 1, 34 p. BRI,

iz

% 7o YERHC A 3 RS, BRI b S0 d
FZRCEET 2L OREN D D —RCEIENATEE
THLI oM T I BT L. HREERE
AL, KXFEIIALEbDREEIRLUE,

47—66.

Hiravama, K. (1956): Tertiary Millusca from Hiko-
shima, Yamaguchi Prefecture, Japan, with
remarks on the Geological age of the
“Ashiya Fauna”. Sci. Rep. Tokyo Kyoiku
Daigaku, [C]; 5, (45), 81—127, 3 pls.

Ipa, K. (1952): A Study of Fossil Turritella in Japan.
Geo. Surv. Japan. Rep., (150), 1—62, 7 pls.

IkeBE, N. (1954): Cenozoic biochronology of Japan,



140 BEHER - BiE ®

Contribtions to the Cenozoic Geohistory of
Japan, Pt.1. Jour. Inst. Polytechnics,
Osaka City Univ., 1, (1), [G. Geosci.], 73—
86. )

H BB 1927): AFRC BT 2K, HMEREHEK
&, (52), 233—238.

SEEHRE (1969): AF W B 1 2 WFH it HILABHOFR.

1tF, (18), 41—47,
(1980): /UM R EHIIR O FE =L BG, BAE

{fLFE%E65, (56), 331—336, SEHhEEE, FHAE.

TURERISE (1956): EATTRESHIUBOSE LY RE

RHEOFEHILECET 2 /R). R,

25, (6), 215—219, ’

(1960): B X 2 HBRAGTE=ZFR D

7%, Rk, 28, (10), 453—475, pls.1—5.

KRIEEX (1960): N EHBREFOHE=LBIC B
LHEE L ERBOBMRICOWT, HILKHE
BlERE, %A184), 515—525,

FHMF R (1963a): SHHEHOEF & HEREICH T

BIRgE, #hILHE, 13, (57), 8 —19,

(1963b): = i % F D s #s E B2 B 5 5 BF

%, AL, 13, (B7), 20—29,

RTEI (1926): B RALR LB OM, HMEH,

38, (450), 481—482,

(1937): BRI FREKEIHEOHE, KE

O, 6, (3), 1—10;4), 12—23,

—— < ®BA 1 (1936): WNERBEII B E
HEMKHSEOHE, LKEBHEE, 9), 1 —
71, 6 pls.

Kotaka, T. (1950): Palacogene Turritella of Japan.

Short Papers Inst. Geol. & Palaeout., Toho-

ku Univ., (1), 32—41, pl. 5.

By B (1940): BREEBRRAONE. BAETL

' =, (13), 1-91, pl.3.

Maxkivama, J. (1957): M. Yokoyama’s Tertiary Fos-
sils from various localities in Japan, Pt. 1.
Palaeont. Soc. Japan, Spec. papers, (3), 1—4,
24 pls.

Matsumorto, H. (1923) : Mammalian horizons of the
Japanese Tertiary revised stratigraphical-
ly, and the interrelation of the terrestrial
and marine deposits. Proc. Pan-Pacific
Sci. Congr., Australia, 1, 887 —896.

MTAIE (1953): UNREIC A 5 AEE, HIREE,
(9), 14—21.

(1968): AL LN TH A M BT EHEE, 43 p.
LTSN, ,
(1969): AL FWNTHHIER] (25,0003 1), 1k
FuhT. '

(1970): 5 A5 0 1 RKBHER T/INE 5 MFEFH

BHE, BREHE, . LHSEEARHRE, R

— EHEERE (1970): A SO 1 REBHER 7T
-85, RHAZE. BEERER] | 1o
FEAEE, BEE.

MaTtsusHITA, H.(1949): A° Summary of the
Palaeogene Stratigraphy of Northern Kyu-
shu. Mem. Fac. Sci. Kyushu Univ.,[D], 3,
(2), 91—107.

AR B(1948): H A 0 A K & IR, ¥ H, 57,
(668), 16—25,

=R ZFE(198]): BT AAHIBOBE=REOBRE £

GRICE. B, 76, (12), 395—402,

(1986) : ME M1 A 7o ¥ERF A — LN R

ZR0f. SEE, 11, (5D, 1-8.

— « BRIEA (1983): LT AMDOE=FE 1S
Ens “ERA. AEENREE, 48, ),
217226,

— « FRWEME (1985): ERBRFERESE=
B A s BARKIER. &4, 80, (7),
283—291,

Mixi, T. (1985): Tectonic evolution of the Tertiary
coalbasins in Kyushu, Japan. Compte
Rendu, 3, 451 —458.

KEFEST (1956): BMEAIC & 2 AL EE =% D

i (PR — AL ETE=ZRDORHHDO 0

w—. HEFARH, 7, (6), 261-270,

(1962a): HHAMB I B 17 2 HTHE =4 H

HoRREE. g, (3), 16—22,

(1962b): HE=AT - FTESLVHREROR

REB» S AERME. AL, ), 32—35.

Mizuno, A.(1964): Paleogene and early Neogene
molluscan faunae in west Japan. Rep.
Geol. Surv. Japan, (204), 1—72.

FEE 75 (1925): B REE=FLBOFEE, AL,

21, (251),337—381.

(1926a): N EHEB=(CEERF (6 + 7, =1

), #i%¥ ¥, 38, (452), 396—603;

(453), 663—712,

(1926b): NUNE=ALE. FhH s, 2,




LEIMRETE=

168—178.

(1929): RERHMER R B HRFE, R

BRRIEHRS, B,

(1933): HE=H (BB AYRER), &

KEE, ®EH.

A HZEE (1976): RHBRRRIFMIOBE=LEF O
WO LR, AL, 11, (5), 147—156,

BPEDLHE - SREFN (1955): BE « FalEtr - R 3 B
BoRBMBEfcOWT, HEH, 61, (715),
150—161.

INEREZ A (1961) : R O EY), URHEBER

&), 5, (2), 62—79.

(1967): MR O BN — K BHRIRIE D —

%, [HLE (ME), 8 (3), 157-170,

MIFFEEE (1982): A DR b o effi—A 7 71 R

¥—. BLER, 12, 6), 27,

(1988): FIE =AM EWABWHOLE,

BRI BT EYOHL, BEELZhCE

T34 (IGCP—246). KERHIZH

R, BHIS, T1-76,

Ovama, K. and Mizuno, A. (1958): On the new forms
of Paleogene molluscs from Japan. Bull.
Geol. Surv. Japan, 9, (9), 1—18, pls. 1—4.

and Sakamoto, T.(1960): Il/us-
trated Handbook of Japanese Paleogene
Molluscs, 224p., 71pls. Geological Survey
of Japan, 56 (52) :551. 781 (084), Tokyo.

HEE= - NP (1961): BI#IR O E A BE L

AELEEC B 2EIAES (Diastem) & &FH

AREBrOBEFIZOWT, ghLE, 11,

(45), 263—268,

(1962): RFRIC BT 5 FFMEEIC DWW T,

itH, 4, 17-19,

Sarro, R. (1957) : Pre-Kishima (Pre-Aquitanian)

crustal deformation of Japan and the adja-

cent Circum-Pacific regions. Kumamoto

Jour. Sci. [B], sec. 1, Geol,, 2, (2), 33—50.

(1971): The Eocene Correlation and

Absence of Oligocene Formations in north-

ern Kyushu. Ibid., [B], Geol., 9, (1), 24—

30.

B AR (1922): ARTEEERYIGEOLA, HFEHE,
34, (407), 648.

Suikama, T. (1967) : System and evolution of

Sci. Rep.

FREAR

Japanese Fulgoroid gastropoda.

FROME LA #BEH) 141

Yokohama Net. Univ., (2], (13),
pls. 1—17.
HEERS (1958): Do - BEAFER OHER—#E
R, FrEROPTE, 28, 8 —18.
(1969): B THZEE = /) -5 7EH (7
V—r & 7 T 2 EME). HREYS
BIGELMARERETTRER, 15—19,
(1962): AL NINERTIEER D RFTH LN D
REMOH L FZIE - 1), HMEH, 68,
(800), 269—281,
Suuro, T. and Uepa, Y. (1967) : Further notes on new
Oligocens gastropods from north Kyushu.
Ibid ., 38, (1), 27—42, pl. 2.
@A B (1893): 4 A4 D 1 BB SR KU HFTHE
HWEK, WFHHAE, HWEFALER.
Suzukl, K.(1941): The Palaecogene Corbiculids of
Northwestern Kyushu. Jjour. Fac. Sci.
Imp. Univ. Tokyo, [11], 6, Pts.1—3, 39—62,
pls.1—4.
FIBRT (1949): REEREFN=ZHRERBOA RS
AFERERR, WREEE 2, (3), 435—
448, :
(1966): SN E RHE FHX OMEHME (HE
BEHEAE). JuREGEE, 19, 159—163,
TakeHara, H. (1953): Stratigraphical relationship
between the Tertiary Sasebo and Ashiya
groups in Kyushu.
Univ., 1, (2), 135—155.
SR (1932): AR FHERUCEOMIOME CE T
HEEHWER, WK, 18, (5), 323—334 .
(6), 416—429.
(1933a) : dL LM AT B Tt AR A B i
B, FE, 19, (5), 337352,
(1933b): WO BOHE, RiEEYFHE, 1,
176—178,
VAT RER (1926) : 5AH]
6, (4), 302,
Wapa, H.and MuraTa, S. (1955): On the Faults of
the Paleogene Tertiary in the Nogata-
Tagawa District, Chikuho Coal-field, Kyu-
shu. Bull Kyushu Inst. Tech., [M. & N,
S.], (1), 77—91.
. (1958):On the Faults of the
Paleogene Tertiary in the chikugo Coal-
field, Kyushu, Pt.2. lizuka-Yamada Dis-

23—132,

Jour. Sci. Nagoya

ERRELSOA, HK,




142 ) BEHZE -G B

trict. Ibid., (4), 29—33.

I, dLEBAMDEBE=RIZBITS
NKWEFHARRMELR

PR = (1977): ERRBEEO BAEN - & EWENF
g8, UKH, HEZEHR, 35p.

HINFIMR (1947): b REFE L ONKEZOME, L
KHE, MEZGH, 35p.

R HER(1983). B/ &, BB, EE, NERBIHAT
2 ERBEHOBREEN « HEWFENHE. L
K¥E, MEzE, 41p.

B ZRiE (1953): R BHMEXKBEREHMX OME,
RE, HEZR5, 35p.

£ EE (1959): G K LI OB, AAHE, B
i, 27p.

FREERHE (1958): BRIKH OB 2 DWW T, SuKHE, #
B, 40p.

HTEM = (1980): SHEBRAK Eon s ARMAIER. L
RHE, #EEHR, 70p.

AR (1953): METHEREOME, WA, B
=&, 40p.

FEHE (1973): B RERI RSB OHERERE
DV, JUKHE, B, 49p.

BLMEER (1953): B RMERILEHERHEOME,

JuRHE, #MEZG, 35p.

INFEZ AT (1952): B IR HAUR M KRS D E, S
RE, HEZER, 84p.

ARHE— (1958): B REH/HK BT 2 HE=R
DHE, JUKE, HEZER, 59p.

BEHER (1974): ZEHRBEE=LEPOEREED
BAFAHBENESCFNTE. WRE, #
ExE%, 37p.

IRAEESR (1953): HERATEITICR T 2 HE=ZR0D
HE, RICHEEREOEE, UKE, MEXR
&, 55p.

BEAR J1(1953):/NERBEOME, SLKHE, HWEER,
70p.

A (1957): B R R E RS R R BRI
ST 2 ERBEOCABLARFC DV T,
TURHE, MEZEG, 18p.

Taxasu, Youichi(1959): Foraminifera from the
Ashiya Group in the Northern Parts of
Chikuho Coal Field. JUKHE, #EE#, 21
D.

A BFQOTT): HERHEEEHR BT 2 EBEYO
BeEk « AR IER. UK, #MEZER, 30
p.

EHEE (1958): HIIHLMOEE=R. KHE, HEE
&4, 5lp.

T H#E (1948): R REOME, SLKHE, HMEZXR,
35p. )

EOERER (1957) B A U/\EHE BB O &
B=RoOME, LK, MEZER, 45p.

FEUEEE (1950): BETHIEO HEZALE, Bz 0

C EmtEIOWT, UKHE, HEAR, 104p.

JURE= (1958): BEATREEORE, & L THILE

BizonT, JuKHE, MEZEH, 53p.



EHEE - BfF B

LN REEE=ZRDOHME LA (BIFH)

g 8 ~ 18 @ K



F1H
Fig. 1.
2K
Fig. 2.
£33

Fig. 3.

% 8 X KR &K P8

Explanation of Plate 8

ERRAREETEOTES (T BREEBESE, P ZHERE)
Unconformity at the base of Nokonoshima Formation.(Fukuoka Coal-field)
REREES (N) Kt (0) HEHOFESH

(ENTER, B=HEREE, 1957ERE, C: LAaEB0ERE)
Unconformity between the Nogata (N)and the Otsuji (O) Group.(Chikuho
Coal-field)
HERBEEILNE

AL AN HNABEX LEE, T 58=%, GD: ERARSE, 1970FEE
The Fukuchiyama Fault in the Chikuho Coal-field.
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Explanation of Plate 9

FIK NERDHIEE
(HNEREITRERERALS, T HEZR, Gr: tEE)

Fig.1. The Tagawa Fault in the Chikuho Coal-field.
2 KKy TEEORK (W) Ay (BHI70cm)
Fig. 2. “Hobashira-ishi” (Scilicified wood of the natural monument)
#3 THERHOBEKEMAMK
Fig.3. The Tsubakuro Petrified Forest in the Kasuya Coal-field.
4 FEE, GIRRE AR
Fig.4. Ditto.

(3, ANOEBEIR=ZA #FHELofM4icX %, Figs. 3 and 4 by courtesy of Dr.

Takashi MIk1)
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#1
Fig. 1.
®2
Fig. 2.

%3
Fig. 3.

% 10 X kR 8% P8

Explanation of Plate 10

B IcEN LR (HEREFER)

Occurrence of scilicified wood in the Umi Formation of the Kasuya Coal-field.
REBOFCHEALL R Y (BEAXRER, B, ABREH=RARE)

Basaltic dyke (®) in a coal seam (C) of the Sanjaku-goshaku Formation in the
Chikuho Coal-field.

AP O REENR (HIEREITHRASY LG8 2 mittR, 5 9HO)

Coal (bitumen) in the Cretaceous granite east of the Aburagi dam in Soeda-
machi.



FUNRFEFERP RS WETF) H16EE 25 S510BIMR Plate 10

EH - A ALBAUNKEETE=ROME L th (BH)



£ 1 Rk 8 BA
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Explanation of Plate 11
(Figures in natural size)

Figs. 1-5. Chlamys (Chlamys) ashiyaensis (NAGAO)
fEh REEEEERILE | ERERILERE
1 (GK-L7838), 3 (GK-L7839), 5 (GK-L7840) ; A&
2 (GK-L7841), 4 (GK-L7842) ; E£#:
Fig.6. Solamen subfornicatum (NAGAO)
i RN NEILLRED S | BRER
(GK-L7843) A%
Fig.7. Crassatella (Eucrassatella) yabei NAGAO
BREBILUNTERRER | EEEH
(GK-L7844) &
(GK-L | WM RZIRZE LB FHEEAR)
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£ 12 hr &% BA
(H3&FE=R)

Explanation of Plate 12
(Figures in natural size)

Figs. 1-2. Spisula {Pseudocardium) sp.

IWOBRTHEMES | FEER

1 (GK-L7845), #%% : 2 (GK-L7846), #Z#%
Figs. 3-5. Meretrix sp.

WORTERES | BEEH

3 (GK-L7847), 4 (GK-L7848), £k 5 (GK-L7849), &%
Fig. 6. Pitar matsumotoi (NAGAO)

Eh SR EEEELE . ERERNLEE
(GK-L7850) 7k



AR FEFEP MG (MEF¥) FlesHE 22 SB12hR Plate 12

EH - A8 ALEIUNRESE=ROME cbE (Bs)



% 13 FR & PR
(R FE=ER)

Explanation of Plate 13
(Figures in natural size)

Fig.1. Clementia sp.
B R C ERER
la A% (GK-L7851)
Figs. 2-3. Glycymeris cisshuensis MAKIYAMA
2. BEEILINTINEILLREDS | FERBE
3. BERIINTERREE | BRBRIUKE
2 (GK-L7852), 3a (GK-L7853), Z#
Figs. 4-5. Pitar ashiyaensis (NAGAO)
4, BREEREEEELUE  FEBHLUEE
5. BEEBILIUNTNEILREDE | BEBH
4 (GK-L7854), ZZ#t . 5a (GK-L7855), Bk
Fig. 6. Venericardia (Venericor) submipponica NAGAO
EREREEERITLE  FEBRLUER
6a (GK-L7856), A7 (Bl4HEI0KEHE)
Fig. 7. 7 Felaniella” confusa (NAGAO)
B RN NEILRES - BEEBR
% (GK-L7857)
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% 14 bR & BA
(RELSI ORI FREE)

Explanation of Plate 14
(Figures natural size unless otherwise indicated)

Figs. 1-4. Dosinia (Phacosoma) chikuzenensis NAGAO
BRI NELRES | BREE
1 (GK-L7858), 4 (GK-L7861) ; A#%
2 (GK-L7859), 3 (GK-L7860) ; K
Figs. 5-6. Lucinoma nagaoi Oyama et MIZUNO
B RILANTNEILRES | BFREH
5 (GK-L7862), Ziak . 6 (GK-L7863), A%
Fig.7. Acila (Truncacila) nagaoi OYAMA et MIZUNO
BE RN INEILREE | BEER
7Ta (GK-L7864) : £# X1.5
Figs. 8-9. Acila (Acila) ashiyaensis (NAGAO)
9 ; BREBRILAMNTIEILRESR | BERBH . X1.5
8 BHEEEREENLE  FEEFHILER . x2.0
8 (GK-L7865) ; £#% © 9 (GK-L7866), rubber cast of right valve, &%
Fig. 10. Venericardia ( Venericor) subnipponica NAGAO
mERRLAMNTINELLREDE | BEBE: . X1.558% (GK-L7867)
(BB 13RREE 6 MEHR)
Fig.11. Yoldia (Yoldia) laudabiles YOKOYAMA
REEILAMNTHINEIXEDS : BEERE ; X1.5 11a, A& (GK-L7868)
Figs. 12-13. Saccella nagaoi (TAKEDA)
BREELAMNTNEIAREDS | BEERERE , X1.5 12 (GK-L7869), 13 (GK-
L7870), E#%
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Fig.

1.

£ 15 hR i BA
(REUN DRI EHEER)

Explanation of Plate 15
(Figures natural size unless otherwise indicated)

Solen connectens OYAMA

BREISMNTERRKER | BRRER 2% (GK-L7871)

Figs. 2-3. Cultellus izumoensis (YOKOYAMA)

FEBILLANTELREE | BERBH
2 (GK-L7872), outer cast of left valve, 3 (GK-L7873), A&

Figs. 4-6. Macoma sp.

B S REE SR LR  EEERFLER
4 (GK-L7874), rubber cast (£#), 5 (GK-L7875)
6 (GK-L7876) ; rubber casts (H#%)

Figs. 7-8. “Nassarius” shojii (HIRAYAMA)

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

9

10.

11.

12.

13.

14.

15.

16.

BREILIMNTNEILRES | BEE#, X2, 7 (GK-L7877), 8 (GK-L7878)
Siphonalia supragranulata NAGAO

BREELEAMNTNEILREDS | BEBEEE . X1.5 (GK-L7879)

Molopophorus watanabei OTUKA

‘REEILLAMTEINEILXEBE | BERBR , X 2. (GK-L7880)

Tromonina japonica (TAKEDA)

wBREELANTNEILRED S | EEE# (GK-L7881)

Auncistrolepis chikuzenensis (NAGAO)

BREBILAMNTNEILREDE | EEBE (GK-L7882)

Phyllonotus ashiyaensis (NAGAO)

B REERERELE  FEBBILER ;) X1.5 (GK-L7883)

Enspira ashiyaensis (NAGAO)

BREELANT/INEILRESR | EERERE , X1.5 (GK-L7884) (FE16KK10KEER)
Polinices sp.

‘ERILAMTNELRES | FEER ;) X1.5 (GK-L7885)

Clathrus submaculosus (NAGAO)

BRARICINTH/DEILREDR | BEBR . X1.5 (GK-L7886)
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Explanation of Plate 16
(Figures natural size unless otherwise indicated)

Figs. 1-2. Calyptraea imadomariensis HATAI et NISHIYAMA
BRI IVUNT/NEILREDE : BEEER ; X1.5. 1 (GK-L7887), 2 (GK-
1.7888)
Figs. 3-6. Fulgoraria (Psephaea ?) ashiyaensis SHIKAMA
wREBLEANTIAELREDS  FRER . X1.5. 3 (GK-L7889), 4 (GK-
L7890), 5 (GK-L7891), 6 (GK-L7892)
Figs. 7-8. Turritella (Hataiella) infralirata NAGAO
faEbd RREEEERT LR - AREIFILERE 7 (GK-L7893), 8 (GK-L7894)
Fig.9. Turritella karatsuensis NAGAO
‘R BIIUNT/INEILREDE | BEER (GK-L7895)
Fig. 10. Euspira ashiyaensis (NAGAO)
wEEALIUNTINEILRES | BEBRE ) xX1.5. (GK-L7896) (FF15MiR14KZHR)
Figs. 11-13. Linthia praenipponica NAGAO
EHEREESREITLE  FEBHFLEREL (GK-L7897), 12 (GK-L7898),
13 (GK-L7899)
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Explanation of Plate 17
(Figures natural size unless otherwise indicated)

Figs. 1-3. Neocymatoceras tsukushiense KOBAYASHI
ERMEXEORESINLETOL | BEEFERE
Type-species: (GK-L7900)

1, lateral view ;2, ventral view, X0.9;3, frontal view, X1.02
KoBavasHI (1953) 2 & b S0# & - 1A,
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Explanation of Plate 18
Fig.1. Aturia yokoyamai NAGAO

BREMHEREDE | BEEBHEERE - BEDEE
lateral view. (GK-L7901)
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