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Stratigraphy and Bivalve Faunas from the Lower Cretaceous
Kesado Formation in the Chichibu Terrane,
Kumamoto Prefecture

Eiki HONDA, Hitoshi TANAKA and Tsutomu TAKAHASHI

Abstract

This paper deals with the description the Lower Cretaceous Kesado Formation, which is cropping out southeast of Yatsushiro
city, Kumamoto Prefecture, Kyushu.

The Kesado Formation is characterized by medium- to coarse-grained sandstone, often calcareous and sometimes
conglomeratic, accompanied with alternating beds of sandstone and shale, and sandy shale. Lenses and nodules of limestone
are included. Shallow marine bivalves and other fossils are found at horizons.

The Kesado Fauna contains the characteristic genera of the Barremian-Aptian fauna: Cucullaea , Rutitrigonia, Xenocardita,
Aquipecten, Miltha, Myoconcha, Grobocardium, Venilicardia. Among the identified species, Cucullaea (ldonearca)
acuticarinata, Neithea (Neithea) syriaca amanoi, Ruitrigonia yeharai, Miltha japonica, Myoconcha modesta, Xenocardita
amanoi, Grpbocardium spaeroideum, Periploma (offadesma) altissimum are diagnostic. In addition, ammonites, e.g.,
Pulchellia (Heinzia) provincialis (Orbigny), Crioceratites (Crioceratites) sp., Karsteniceras obatai Matsukawa, Karsteinceras
asiaticum (Yabe and Shimizu). are obtained from the Fukami, Zaren and Kawaguchi regions. Theas ammonites have been
recorded from the Barremian of France and Japan.

The Kesado Formation is roughly correlative with the Barremian to Lower Aptian. This is supported by the occurrence of
Chelonicera (Epicheloniceras) sp., which also indicates Aptian age. Therefore, from the founal aspects and lithological
characters, as well as from the geological situation, the Kesado Formation is correlative with the Miyako Group (Aptian) of
N.E. Japan, the Nankai Group (Barremian — Aptian) of southern side of the Kurosegawa Tectonic Belt in Shikoku and the

Osaka and Tamarimizu Formations of Oita Prefecture.

Key words: Lower Cretaceous, Kesado Formation, Bivalves, Pre-Sotoizumi Group, Kumamoto Prefecture
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Cucullaea sp., Neithea (Neithea) Fkochiensis
Hayanu, Neithea (Neithea) nipponica Hayan,
Piicatsula sp. cf. P, Idtensis Hayami, Rastellium
(Arctostrea) carinatum (Lamark), Nipponi-
trigonia sp. cf. N. plicata Kobayashi and
Nakano, Rutitrigonia  yeharai Kobavashi,
Prerotrigonia  (P.) Tashuro,
Mesomiltha sp. cf. M. japonica Tashiro and

kesadoensis

Kozai, Miltha japonica Tashiro, Eriphyia
(Eriphvia) Hayami, Ptychomya
densicostata Nagao. Globocardium sp. cf. G.
(Forbes). Granocardium (7)
corpulentum (Amano),
(Granocardium) sp. ¢f G (G) miyajiense
Tashiro

minima

sphaeroideum
Granocardium

Ke 01

Arca  (Eonavicula) Tashiro,
Entolium sp. of E. sanchuensis Hayami, E.
iledai Tashiro, Neithea (Neithea) sp. cf. N. ()

kochiensis Hayami. Plicatsula sp. ct. P, kiiensis

resadoensis

Hayami. Nipponiterigonia sp. cf. N. plicata
Kobayashi and Nakano, Rutitrigonia yeharai
Kobayashi, Prerofrigonia (P.) kesadoensis
Tashiro, Miltha japonica Tashiro, Xenocardia
sp. ¢t X amanoi (Hayamui), Prvchomya
densicostata Nagao,  Pachythaerus — sp.,
Globocardium sp. cf. G. minor Tashiro and
Kozai

Ke 02

Cosmetodon sp., Glyeymeris (Hanaia) sp. cf. G.
(H.) densilineata Nagao, Pterinella ? sp.
Gervillia (Gervillia) forbesiana (d’Orbigny),
Neithea (Neithea) nipponica Hayami, Neithea
(Neithea) sp aff. N. (N.) kochiensis Hayami,

Chiamys  shikoluensis Amano, Aquipecten

kesadoensis Tashiro, Antiquilina sp. cf. A
ultima Hayami, Plicatsula sp. cf. P kiiensis
Hayami, Ctenoides sp. Gryphaeostrea *) sp.,
Nipponitrigonia  sp..  Rutitrigonia  yeharai
Kobayashi, Prerotrigonia (P.) kesadoensis
Tashiro.  Prychomya  densicostata Nagao,
Lucinoma ? sp. Miltha japonica Tashiro,
Xenocardia sp. cf. X. amanoi (Hayam), Astarte
(Astarte) yatsusiroensis Tashiro and Tanaka,
Protocardia (Protocardia) sp. ¢t B (P)
hiraigaensis Hayami, Grobocardium
sphaeroideum (Forbes), Granocardium

(Granocardium)  yatsushiroensis ~ Hayami,
Granocardium sp. cf. G. corpulentum (Amano),
Linearia sp., Venilicardia sp., Goniomya sp. cf.

G. subarchiaci Nagao

Ke 04

Nucula  (Nucula) sp.,  Mesosaccella  sp.,
Cosmetodon sp. cf. C. nipponicus (Nagao),
Neamonavis sp. cf. N. pseudocarinata Tashiro
and Matsuda, Nemodon kesadoensis Tashiro,

Cucullaea (ldonearca) acuticarinata Nagao,

Gheymeris  (Hanaia) sp. cf G (H)
densilineata  Nagao, Pterinella 7  sp.,
Gemvillaria  haradae  (Yokoyama). G
alaeformis  (Swetby)  Gervillia  (Gervillia)

Jorbesiana (d’Orbigny). Entolium. sp. cf. E.

sanchuensis Hayami, Neithea (Neithea) syriaca
amanoi Hayami, Neithea (Neithea) sp. cf. N.
(N.) nipponica Hayamu, Neithea (Neithea) sp.
aff. N. (N.) kochiensis Hayanu, Antiquilina sp.
cf. 4. wltima Hayanu, Plicatsula sp. cf. P
Idiensis Hayami, Plagiostoma (Plagiostoma)
sp., Crtenoides sp., Limatula nagaoi Hayami,
Amphidonte  (Amphidonte) sp. cf. A (4.)
subhalioidea (Nagao), Rastellum (Arctostrea)
carinatum (Lamarck), Gryphaeostrea (7) sp.,
Nipponitrigonia  sp.. Rutitrigonia  yveharai
Kobayashi, Prerofrigonia (P.) kesadoensis
Tashiro. Astarte (Trautscholdia) minor Nagao,
Opis (Opis) sp. cf. O. (Q.) haginoensis Amano,
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Ptvchomya densicostata Nagao, Fimbria sp.,
Myretea (7) sp.. Lucinoma? sp.. Miltha
Japonica sp., Xenocardia amanoi (Hayami),
Astarte (Astarte) yatsusiroensis Tashiro and
Tanaka, Protocardia (Protocardia) sp. cf. P (P)
hiraigaensis Hayam,
(Profocardia) amanoi Tashiro and Matsuda,
Nemocardium (Nemocardium) yatsushiroense

Protocardia

Hayami,  Grobocardium — sp.  cf G
sphaeroideum (Forbes). Granocardium (G) sp.
aff. G. mivajiense Tashiro, Granocardium sp. cf.
(Amano),

(Palaeomoera) sp. ct. L. (P) nankaiana Tashiro

G. corpulentum Linearia

and Kozai, Rasatrix sp. cf. R bungoensis
Tashiro and Tanaka, Pholadomya
(Pholadomya) sp. cf. P (P) tuberculata Hayamu,
Goniomya sp. ct. G. subarchiaci Nagao

Ke 05

Neithea (Neithea) syriaca amanoi Hayami,
Neithea (Neithea) sp. ¢f. N. (N.) nipponica
Hayami, Prerotrigonic (P.) kesadoensis Tashiro

Ke 06
Pterotrigonia (P.) kesadoensis Tashiro

Ke 07

Panopea (Myopsis) sp., Plicatsula sp. cf. P
kitensis Hayami, Isognomon sp. cf. I ichikawai
Hayami,

1-2 JEEHIX  pEM T & Dbl U A b

TST 2

Astarte (Astarte) vatsusiroensis Tashiro and
Tanaka, Prerotrigonia sp., Platymyoides sp. cf.
P, kesadoensis Tashiro

TST3
Nipponitrigonia sp. ¢f. N. plicata Kobavashi
and Nakano, Prerotrigonia sp.

TST4

Nipponitrigonia plicata Kobavashi and Nakano,
Prerotrigonia (P) sp. ¢t P (P.) kesadoensis
Tashiro, Astarte (Astarte)  yatsushiroensis
Tashiro and Tanaka, Platvmyoidea sp. cf P
nipponica Tashiro and Matsuda

TST6

Cosmetodon sp. cf. C. nipponicus (Nagao),
Cucullaea (Idonearca) acuticarinata Nagao,
Glycymeris (Hanaia) sp., Gervillaria sp. cf. G.
haradae (Yokoyama), Amphidonte
(Amphidonte) sp. cf. A. (4.) subhariocitoideq
(Nagao). Rastellum (Arctostrea) carinatium
(Lamarck), Gryphaeostrea? sp.. Nipponi-
trigonia  plicata  Kobayashi and Nakano,
Nipponitrigonia sp. ¢f. N. tashiroi Matsuda,
Rutitrigonia veharal, Prerotrigonia (P.) sp. ¢f. P
(P.) kesadoensis Tashiro, Miltha japonica
Tashiro, Xenocardia amanoi (Hayami), Astarte
(Astarte) yatsushiroensis Tashiro and Tanaka,
Yabea sp. cf. Y. akatsui (Hayami), Bungoella sp.,
Eriphvla (Eriphyla) sp. cf. E. (E) pulchella
Hayami, Pachythaerus sp., Granocardium sp.
cf. G. corpulentum (Amano), Fenilicardia sp.,
Rasatrix (R.) sp. cf. R (R) bungoensis Tashiro
and Tanaka

TST7
Cucullaea sp.

TSTS8

Nanonavis  sp.,  Cosmetodon — nipponicus
(Nagao), Cucullaea acuticarinata Nagao, Arca
(Eonavicula) kesadoensis Tashiro, Plicatsula sp.
cf. P, kiiensis Hayami, Astarte sp., Yabea (7) sp.,
cf I
Rastellum (Arctostrea) sp. cf. R. (4) carinatum

(Lamarck). Xenocardia amanoi (Hayami)

Isognomon  sp. ichikawai Hayami,

TST9
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Tashiro, Cuculiaea

acuficarinata

Nemodon  kesadoensis
(Idonearca) Nagao, Arca
fesadoensis Tashiro. Modiolus sp. aff. M.
falcatus Amano, Pinna sp., Gervillaria sp. of G.
alaeformis (Sowerby), Neithea (Neithea) sp. cf.
N. (N.) kochiensis Hayam, Nipponitrigonia sp.
aft. M
Rutitrigonia yeharai Kobayashi, Pterotrigonia
(s.L) sp. cf. P kesadoensis Tashiro, Miltha

Japonica Tashiro, Myoconcha modesta Hayami,

plicata  Kobayashi and Nakano,

Astarte (Astarte) vatsushiroensis Tashiro and
Tanaka, Venilicardia sp., Rasatrix (R.) sp. aff. R.
(R.) bungoensis Tashiro and Tanaka, Periploma
(Offadesma) altissinim (Hayam)

TST10

Nanonavis sp., Pterotrigonia (P.) sp. cf. P (P.)
kesadoensis Tashiro, Eriphyla (Eriphyla) sp. aff.
E. (E.) miyakoensis (Nagao), Bungoella sp..
Pachythaerus sp.

TST11
Astarte sp.
TST12
Mallefia  sp. of M. higoensis Hayami,
Nanonavis  pseudocarinata Tashiro  and
Matsuda, Antiquilina sp. cf. A. ultima Hayami,
Entolium  sanchuensis  Hayami,  Tashiro.

Nipponitrigonia plicata Kobayashi and Nakano,
Pterotrigonia sp., Astarte (Astarte) sp. cf. A
(4.) vatsushiroensis Tashiro and Tanaka, Yabea
sp. ct. Y. densecrenulata Tashiro and Kozal

TST 13
Prerotrigonia sp.

TST 14
Entolium sp. ct. E. ikedai Tashiro, Pterotrigonia
sp.

TST 15

Nucula (Leionucula) sp., Mesosaccella sp..
Nanonavis sp., Cucullaea (Idonearca) sp. cf. C.
(L) acuticarinata Nagao, Limatula sp. cf. L.
nagaoi Hayami, Prerotrigonia sp., Astarte
(dstarte) sp. cf. A. (A.) yatsushiroensis Tashiro
and Tanaka, Astarte (Trautscholdia) minor
Nagao, Friphvia sp., Panopea (Myopsis) sp.,
Pholadomya sp., Platymyoidea sp. cf. P
nipponica Tashiro and Matsuda

TST17
Cucullaea (Idonearca) acuticarinata Nagao,
Prerotrigonia (s.1.) kesadoensis Tashiro

TST 18

Astarte (Astarte) vatsushiroensis Tashiro and
Tanaka, Eriphyla (Erviphyla) minima Hayami,
Rasatrix sp., Linealia sp.

TST19

Cucullaea (Idonearca) acuticarinata Nagao,
Nipponitrigonia plicata Kobavashi and Nakano,
Genvillia forbesiana d’Orbigny, Anthonva sp.
cf A. subcabtiana Nagao,

TSA2
Pterotrigonia (P.) sp. cf. P. (P) kesadoensis
Tashiro

TSAS8

Cucullaea  (Idonearca) sp. cf. C. (L)
acuticarinata Nagao, Gemvillaria sp. cf. G
alaeformis (Sowerby), Nipponitrigonia plicata
Kobayashi and Nakano, Pterotrigonia (P.) sp.

cf. P (P.) kesadoensis Tashiro, Venilicardia sp.

TSA9

Malletia (?) sp. cf M. higoensis Hayami,
Mesosaccella sp. aff. M. insignis (Nagao),
Nanonavis sp. ct. N. pseudocarinata Tashiro
and Matsuda, Cucullaea (Idonearca) sp. cf. C.
(L) acuticarinata Nagao, Gervillaria alaeformis
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(Sowerby), Gemvillia (G) sp. of G (G)
Jforbesiana &’ Orbigny, Nipponitrigonia plicata
Kobayashi and Nakano, Prerofrigonia (sl)
Tashiro,  Astarte  (Astarte)
vatstushiroensis Tashiro and Tanaka, Yabea sp.
cf. ¥ (Hayami), Opis (Opis)
haginoensis ~ Amano,  Ptvchomya — sp.,
Nemocardium (Nemocardium) vatsushiroense

lesadoensis
akatsui
Hayanu, Granocardium sp. cf. G. corpulentum

(Amano). sp.. Resafrix (R.)
bungoensis Tashiro and Tanaka, Pseudopisdium

Venilicardia

sp. of. P, inflata Tashiro and Kozai, Goniomya
sp. cf. G subarchiaci  Nagao, Periploma
(Offadesma) altissinnim (Hayami)

TSA10
Prerotrigonia (P.) sp. cf. B (P.) pocilliformis
Tashiro

TSA11
Pterotrigonia (P.) sp. cf. B(F) Pocilliformis
Tashiro, Astarte sp.

TSA12
Gervillaria sp. cf. G haradae (Sowerby)

9022601
Prerotrigonia (P) sp. cf. P. kesadoensis Tashiro

9022602

Astarte (Astarte) yatsushiroensis Tashiro and
Tanaka, Nipponitrigonia sp.

9022603

Nanonavis sp., Nipponifrigonia sp. cf. N
plicata Kobayashi and Nakano

=3 JIlp X pEM T X oflbag U A R

H 07

Nanonavis sp. cf. N. pseudocarinata Tashiro
and  Matsuda,
acuticarinata Nagao, Pterinella ? sp., Gervillia
(Gemvillia) forbesiana (d’Orbigny), Entolium.
sp. cf. E

Cucullaea  (Idoneaica)

sanchuensis Hayami, Neithea
(Neithea) syriaca amanoi Hayami, Neithea
(Neithea) sp. aff. N. (N.) kochiensis Hayami,
Plicatsula sp. cf. P, kitensis Hayami, , Crenoides
sp.. Limatula nagaoi Havami, Amphidonte
(Amphidonte) sp. cf. A. (4.) subhalioidea
(Nagao). Rastellum (Arctostrea) carinatum
(Lamarck), Rutitrigonia yeharai Kobayashi,
Prerotrigonia (P.) kesadoensis Tashiro, Astarte
(Trautscholdia) Nagao, Ptvchomya
densicostata  Nagao, Miltha japonica  sp.,

minor

Xenocardia amanoi (Hayami), Astarte (Astarte)
vatsusiroensis Tashiro and Tanaka. Eriphyla sp.,
Protocardia (Protocardia) amanoi Tashiro and
matsuda,  Nemocardium (Nemocardium)
vatsushiroense Hayami, Grobocardium sp. cf.
G. sphaeroideum (Forbes). Granocardium sp.,
Linearia (Palaeomoera) sp., Rasatiix sp. cf. R.
bungoensis Tashiro and Tanaka, Pholadomya
(Pholademya) sp., Goniomya sp. cf. G

subarchiaci Nagao

HO08?
Prterotrigonia sp., Astarte (4.).sp.
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1. Leptoceratoides ? sp., Loc.Ke 02, KE-H7001,x1. 2-3. Pulchella (Heinzia) provincialis (Orbigny)

Loc.Ke 04, KE-H7002-3, x1. 4-6. Pulchella (Heinzia) sp., Loc.ditto, KE-H7004-6, x1.6 7-9. Pulchella
(Heinzia) provincialis (Orbigny) Loc.ditto, KE-H7007-9,x1.6 10. Pulchellia (Pulchellia) sp.,Loc. TSA 09,
KE-H7010, x1.2 11. Crioceratites (Crioceratites) sp., Loc.Ke 04, KE-H7011, x1.2, 12. Karsteiceras obatai
Matsukawa, Loc. TSA 09, KE-H7012, x1.6 13. Karsteniceras asiaticum (Yabe and Shimizu), Loc. ditto,
KE-H7013, x1.6 14. Ancyloceratidae ? gen.et.sp.indet.,Loc.ditto, KE-H7014, x1.6 15-16. Ancyloceratidae?
gen.et sp. indet, Loc. Ke 02, KE-H7015-16, x1.2

M10 REEEEY VEF (b

10
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BEEUTWS. iz, REEEOHEBIEIE D IR
5&, tEDER A ETHE 5. $4bb, FMER
DOHBIIHFELL TS EEZOND. RERS, — AN
EEERICHAUTF AN IZ LA BEDHE N5 LA
FHUSRSTNAS, WK DZREE B DRI I T AL
EDJIOBMWAHL TS 2DTHS. —7F, BEHX

— scale bars indicate Tem

1-5 Rhynchonellidae gen.et sp.indet. (LocKe 04) 1-5.
Dorsal internal mould

X11 mEEREERERA

m— scale bars indicate 1cm

1 Arrhoges (Latiala) sp. (Back view of a rubber cast, Loc.TSA 09),
2 Endiatrachelus sp. (View of a rubber cast, Loc.TST 18), 3.4

Conotamaria oshimensis Kase (3.Apartural view of a rubber cast.

Loc.Ke 04, 4. Back view of a rubber cast. Loc.ditto.)
X12 EREEEEE/IA

1328 B AR IO IE P R ER T I8 & R D A
O EAEHEEE 2 T5-0ESEHL, 22T
EEE 2L TV,

“SENISIBEY 1248 )| B REE 48 & (A
DL

NVIT U ~RIAT 7F7 v OBREENSEE L=
WEALEIL, 49847 (R2) TH. Bt ADE S
B E — W B L5 ##4E (Hayami, 1965-1966; Tashiro,
1990) DT, 15N BREENOEL T IAL

scale bars indicate lcm
AL RIFIEKHE DLoc.Ke 02, Ke 04, Ke 068 L UVEEE
HIE DLoc. TST 10, TSAOINSZNZNEH T3,

1-2. Echinoidea gen.et sp.indet. (1. Loc.ke 06, 2. TST 10)
13 BREEEV A

m——  Scale bars indicate 1cm

B IEEIRFEAUE DLoc.Ke 00, Ke 01, Ke 028 LU Ke 04NSENZENEE U, BHEM K S IFEE LW,
Hexacorallia gen.et sp.indet. (1-2. Loc.ke 00, 3-4,Loc. Ke 02)
14 |EEEEY TR

11
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BT 5. TORBMLE &L, Cucullaea (Idonearca)
acuticarinata, Ctenoides subrapa, Amphidonte (A.)
subhariotoidea, Ptychomya densicostata, Globocardium

sphaeroideum , modesta

(Offadesma) altissimumetc. THd. ROBIZHH TS
“RAFRER ERTHEKBE LIC/NIBEN»S
ZE DO W E LA E L (Tanaka, 1989;Tanaka et al.,
1996) ZE#EBIL, TNODHD26FENREEEMN S E
HydbRLEBETS. FBHW R ZKELAIL,

Cucullaea (Idonearca) acuticarinata, Entolium cf. ikedai,

Myoconcha Periploma

Neithea (N.) syriaca amanoi, N. (N.) kochiensis, Limatula
(4.)

yatsushiroensis, Opis (O.) haginoensis, Nemocardium

nagaoi , Nipponitrigonia plicata , Astarte
yatsusiroensis, Globocardium spaeroideum, Xenocardita
amanoi, Protocardia (?) amanoietc THd. X617, FUE
IZHHTomMBEHE BN T OHKE BB ANE (H
X, 1993), #EFEFKEFER/E (HX, 1993) MNOERT
S_MEMGEHEDON, 12BN BREEE/IG LR
5. TDOHET HRFHBHLAAIR, Globocardium cf.

minor , Granocardium (?) corpulentum , Linearia

(Paraecomoera) nankaiana, Miltha japonica, Xenocardita
amanoi, Protocardia (?) amanoietc THd.—F, [UEH
DYIER) || FEEE &0 & (Tashiro and Kozai, 1984), HIL
JRTEE (R, 1993) 18X 02 DHEEETEEfE (H
HIEH, 1997b), HRAE TEE (H+IEAY, 1998b),
EHES LOEARB (AEIZH, 2002; HHIE),
2008) IMHEhETNEH UL K E{LAIX, 63859
BB LU, BRERBLILBTHLAIZ4EDATHS.
ZN6, Cosmetodon nipponicus, Gervillaria cf. haradae,
G. alaeformis, Gervillia forbesiana’s¥ DIV FRIN2FET
H5.

BREEEH _NEEEER, Bt F0E S8
BE_KNELARELLBEENSS, AIKEREHEE
DTEZZLAHAHELROBRTIIE—EYHIEX T
HolbEZOND. X617, KHD“TAMREE/INR
BELOEKE L, AIKEREENOBRINEGILX
EH M EAEDOHEBENS NN SHIETTHIFE
REBLIZIFFRIVRRE T CTHELZLEZ 5N,

—7, BB EAL 2 RR TS HEDOYER I EREXZ D
HEENSER T2 M EAARERIT, INHFRHLE
ZROT, (LAEECHEBENSERY, Y HBE XN
BEEHBEL IR TN IENEX 5.

4., FEH

BREENDAR T HEKHIE, KR X 35 KO 1 O3
RDEH-BFBIUEL LA EZFONIERE UL

12

FERAEIET D,

1. BBREREIT, WEBEARO_ AR RTEHREE
b2 oLLEITRKBLREEEETHILTRED
Ions.

2. BruEEEO_KE/LAREIL SEF/-ICHERL
72EDEEHBLE2E52ETHS.

3. ZHBEALAEED ELE M S KK & B E K2 4y
W EEERETHMERIL, AUBRERBETH
BLEZOND. X6\, EKHMENS TV TNEE
T HMNEEE K NS IZZ NAE H LR\ R E DR
Hb.

4, FARBIV)IOMROBRERE2EO THEESR
I, B DFEEEE 2L, BRERBOSMAIRIZH.
—7, EEEM X DE L, BREESAIRDIZIEH R
HICE 2 & OMEL W /-AMMEE R E TS0, o
FIRILIE.

5. At ZRE(LGEENSBREREL, W) ERE
CITEME - LERENERI“RAIREBE BT DS
LEZOND, BREBIIASEDSEATREEE" /N
KBS I OWAKBIZNEEINS., X617, BEREERE
{bEHELIZNEOEEREE GRE BRI, #&
HEHKEFSE) CEILEADEHBHENSDERT
LHILABRLZDOIBEEEEATEY, TNHLFEU
EYHERIZER LT -IENEZ 5.

AR BT L EEX TIEVRAEEYEE
AVRNT—=02  A—ERIZUDERED S 2 IZB#E#HU L
F2. 2B 0K % DREIZL5HEH L > TARBA
AR T2 B LV EL EIF5.35617, &
MAZZEHRHREZELICE, BREBMNOEL
U2 B LG &2 EEE UCTHES L BTN hEfEi o
TR A DV TCEBERIERHYIERE2G /-
EERESMIEMORH —FLITIE, 7VEFMDOE
EBLORNRMICELTCIHS2Ho/-. UEDH I
E<BHLHEUEITFS.
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®2 REREBLZOHLEBENSEL TS R EMARHEDHE

Monobegawa Group Nankai Group P’E'%‘;gﬂﬁum' hél;%ﬁ;)

H(L) | Mo | K [Hi+MHA) | HG) | O T Mi

Species from Kesado Formation

Nucula (Nucula) sp.
M. cella sp. cf. M. ij

=3

Nanonavis sp. cf. N. pseudocarinata
Cosmetodon sp. aff. C. nipponicus O &) O

olo

Cucullaea (Idonearca) acuticarinata

Arca (Eonavicula) kesadoensis
N, 1,

sp.cf. kesadoensis

Glycymeris (Hanaia) densilineata

Pinna sp. @] @) O 8
Pterinella sp. cf. P. shinoharai
Gervillaria sp. cf. G. alaeformis ) O
G. haradae

O|Oo

O[O

Gervillia (Gervillia) forbesiana

Entolium ikedai ) C

Neithea (Neithea) syriaca amanoi &) @
N.(N.)sp.ct. N.(N.) kochiensis @
Aequipecten kesadoensis

O

Plicatula sp.cf. P. kitensis

Crenoides subrapa

Antiguilima sp. cf. A, ultima

Limatula nagaoi O

Gryphaeostrea sp.

O
O
'o][e]l0] &]le;

Amphidonte (A.) subhariotoidea O

Rastellum (Arctostrea) carinatum

O[0|O

Nipponitrigonia plicata

Rutitrigonia yaharai ®)

Prerotrigonia kesadoensis

e]le]

Astarte (Astarte) yatsusiroensis

A. (Trautscholdia) minor O

~
b 4
gt
L

Eriphyla (Eriphyla) pulchella ¥, .»
Yabea akatsui O
Bungoella sp.

Ptychomya densicostata

o][e](@]
@

Opis (Opis) haginoensis @)

O
O

Granocardium (?) corpulentum

O
o

Nemocardium (N.) yatsushiroense

Grobocardium sphaeroidium

C
O

G.sp. cf. G. minor

Linearia (Palaeomoera) nankaiana

e](@) (@]

Miltha japonica

Myoconcha modesta O

O

Mesomiltha sp. cf. M. japonica
Xenocardita amanoi
Protocardia (P.) hiraigensis

P. (P.) amanoi @)

Venilicardia sp.

Resatrix sp. cf. R. bungoensis
Pseudopisidium sp. cf. P. inflata

oo O] [©

Pholadomya sp.

Goniomya subarchiaci

Panopea (Mvopsis) sp.
Plectomya sp. cf, P. amabeana
Platymyoidea sp.cf P.nipponica

Periploma (Offadesma) altissimum @)

H(L): HREE FEikE (H%,1993) |, Mo: #&kE (Tashiro and Kozai, 1984, 1986, 1988-1989) ,
K: 88 (R iEA,1997) Hi: B AR e (BHiE)>,1998) |, M: B HIEE - 655 JE
(FPiE7,2008; A[BF137)2,2002) H(A): #KUFRE (#hRE AR (B, 1993) H(G): #K¥F
(GEREFE =) (A% ,1993) ,O: /hBeJ@ (Tanaka,1989;Tanaka et al.,1996) ,T: ik (Tanaka,1989;
Tanaka et al.,1996), Mi: B {7 @ #ff (Tashiro,1990, Hayami,1965-1966)

13
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Plat63 1

m— Scal bars indicatelem

Figs.1,2. Nucula (Leionucula) sp. (1. Left internal mould, Loc. Ke 04, 2. Rubber cast of a left internal mould, Loc.Ke 04) Fig. 3. Arca
(Eonavicula) sp. aff. A (E.). kesadoensis Tashiro (Left internal mould, Loc.Ke 04) Figs. 4,5. Portlandia ? sp. (4. Rubber cast of a right
internal mould, Loc.TST 15, 5. Righit internal mould, Loc. TST 15) ) Figs. 6,7. Cosmetodon sp. aff. C. nipponicus (Nagao) (6. Left
internal mould, Loc. TST 06, 7. Right internal mould, Loc.Ke 04 ) Figs.8-10. Mesosaccella sp. cf. M. insignis (Nagao) (8. Right internal
mould, Loc. TST 15, 9. Rubber cast of a left internal mould, Loc. TSA 09, 10. Left internal mould, Loc. TSA 09) Figs.11-15. Cucullaea
(Idonearca) acuticarinata Nagao (11. Right internal mould, Loc. TST 06, 12. Left internal mould, Loc. TST 17, 13. Rubber cast of a left
internal mould, Loc. TSA 09, 14. Rubber cast of a left external mould, Loc. TST 09, 15. Left internal mould, Loc. TST 06) Figs. 16,17.
Nemodon sp. cf. N. kesadoensis Tashiro (16. Left internal mould, Loc. Ke 04, 17. Left internal mould, Loc.ditto) Figs.18,19. Pinna

sp. (18. Rubber cast of a rigah external mould, Loc. TST 09, 19. Rubber cast of a right external mould, Loc.ditto) Fig.20. Glycymeris
(Hanaia) sp. (20. Right internal mould, Loc. TST 06) Figs.21,22. Gervillaria sp.cf. G. haradae (Yokoyama) (21. Left internal mould,
Loc.TST 09, 22. Rubber cast of a left internal mould, Loc. TST 06)

15
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Plate 2

m  scale bars indicate 1 cm

Fig. 1. Pterinella sp. cf. P. shinoharai Hayami (Rubber cast of a left external mould, Loc. Ke 04) Figs. 2,3. Gervillia forbesiana
d’Orbigny (2. Rubber cast of a right internal mould, Loc. Ke 04, 3. Rubber cast of a right internal mould, Loc.ditto) Fig. 4. Isognomon
sp. cf. 1. ichikawai Hayami (Right internal mould, Loc. TST 08) Figs. 5-7. Entolium sanchuensis Hayami (5. Rubber cast ofa left
external mould, Loc. TST 12, 6. Rubber cast of a left internal mould, Loc. ditto, 7. Ornamentation on the lateral part of a left valve
(rubber cast) Fig. 8 Entolium sp. aff. E. ikedai Tashiro (Rubber cast of a left external mould

16
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Plate 3

Figs.1-9. Neithea (Neithea) syriaca amanoi Hayami (1. Right internal mould, Loc. Ke 04, 2.Right internal mould, Loc. 04, 3.
Right internal mould, Loc. Ke 02, 4. Right internal mould, Loc. Ke 04, 5. Right internal mould, Loc. Ke 02, 6. Rubber cast
of a right internal mould, Loc.Ke 00, 7. Right internal mould, Loc.Ke 04, 8. Rubber cast of a right internal mould,Loc. Ke 04
Figs. 9-11 Neithea (Neithea) sp. cf. N.(N.) atava Romer (9. Left internal mould, Loc. Ke Ke 04, 10.Right internal mould, Loc.
Ke 01, 11. Right internal mould, Loc.Ke 04, Figs. 12,13. Neithea (Neithea) sp. cf. N. (N.) kochiensis Hayami (12. Left internal
mould, Loc.Ke 00, 13. Right internal mould, Loc.Ke 04

17
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Figs. 1-6. Aquipecten Kesadoensis Tashiro (1. Rubber cast of a right external mould, Loc.Ke 04 2. Right internal mould, Loc.ditto.

3. Rubber cast of a right exrernal mould, Loc.ditto. 4. Right internal mould, Loc.ditto. 5. Rubber cast of a right internal mould, Loc.
ditto. 6. Right internal mould, Loc.ditto.) Figs.7-9. Plicatula sp. cf. P. kochiensis Tashiro and Kozai (7. Rubber cast of a right external
mould, Loc. TST 08 8. Rubber cast of a right external mould, Loc.Ke 04 9. Rubber cast of a left external mould, Loc. Ke 04) Figs.
10-12. Crenoides subrapa (Nagao) (10. Rubber cast of a right external mould, Loc.Ke 02 11. Right internal mould, Loc.ditto. 12.
Rubber cast of a left external mould, Loc. ditto.) Figs. 13-15. Limatula nagaoi Hayami (13. Rubber cast of a right external mould,
Loc.Ke 04 14. Rubber cast of a left external mould, Loc.ditto. 15. Rubber cast of a lett external mould, Loc.ditto.) Figs.16-18.
Gryphaeostrea sp. (16. Left internal mould, Loc.Ke 04 17. Left internal mould, Loc. ditto. 18. Left internal mould, Loc.ditto.) Fig. 19.
Ceratostreon sp. cf. C. yabei (Nagao) (Left internal mould, Loc. Ke 04)
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Figs.1-5. Rastellum (Arctostrea) carinatum (LamarcK) (1. Rubber cast of a left external mould, Loc. Ke 04 2. Rubber cast of a
external mould, ventral view, Loc.Ke 02 3. Rubber cast of a left external mould, Loc. TST 08, 4. Rubber cast of a left internal
mould, Loc.Ke 04 5. Letft internal mould, Loc.Ke 00 Figs.6-9. Nipponitrigonia plicata Kobayashi and Nakano (6. Left internal
mould, Loc. TST 12 7. Rubber cast of a right internal mould, Loc.ditto 8. Rubber cast of a right internal mould, Loc. TST 06

9. Rubber cast of a left internal mould, Loc. TST 03) Figs. 10-13. Rutitrigonia yeharai Kobayashi (10. Rubber cast of a right
internal mould, Loc.Ke 02 11. Rubber cast of a left internal mould, Loc.ditto 12. rubber cast of a right internal mould, Loc. ditto

13. Rubber cast of a dosal view, Loc. ditto)
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Figs. 1-8. Prerotrigonia kesadoensis Tashiro (1. Rubber cast of a left external mould, Loc.Ke 06 2. Rubbercast of a right internal
mould, Loc.Ke 02 3. Rubber cast of a rght external mould, Loc.Ke 04 4. Rubber castof a right external mould, Loc.ditto 5. Right
internal mould, Loc.ditto 6. Rubber cast of a right externalmould, Loc.ditto 7. Rubber cast of a right external mould, Loc.ditto

8. Rubber cast of a right external mould, Loc.ditto) Figs. 9-14. Miltha japonica Tashiro (9. Rubber cast of a left external mould,
Loc. TST 06 10. Rubber cast of a right external mould, Loc. TST 05 11. Rubber cast of a right external mould, Loc.Ke 02

12. Rubber cast of a right internal mould, Loc.Ke 04 13. Rubber cast of a right external mould, Loc.Ke 02 14. Rubber cast of a
external mould, Loc. TST 06)
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Plate 7
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Figs. 1-6. Xenocardita sp. cf. X. amanoi (Hayami) (1. Rubber cast of a left external mould, Loc. Ke 01 2. Rubber cast of a left
external mould, Loc. Ke 04 3. Right internal mould, Loc. ditto 4. Rubber cast of a right external mould, Loc. Ke 00 5. Rubber
cast of a left external mould, Loc. Ke 04 6. Rubber cast of a left external mould, Loc.Ke 04) Figs. 7-13,16. Astarte (Astarte)
yatsushiroensis Tashiro and Tanaka (7. Rubber cast of a right external mould, Loc. TST 06 8. Rubber cast of a left external
mould, Loc.TSA 09 9. Rubber cast of a left external mould, Loc.ditto 10. Left internal mould, Loc. ditto 11. Rubber cast of
aright internal mould, Loc.ditto 12. Rubber cast of a left internal mould, Loc. TST 19 13. Rubber cast of a left internal mould,
Loc. ditto 16. Rubber cast of a right external mould, Loc. TST 06) Figs. 14,15,17,18. Astarte (Trautscholdia) minor Nagao
(14. Left internal mould, Loc. TST 19 15. Rubber cast of a left external mould, Loc.ditto 17. Rubber cast of a left external
mould, Loc. TST 15 18. Rubber cast of a left external mould, Loc. TST 15) Figs.19-22. Myoconcha modesta Hayami (19.
Left internal mould, Loc. TST 09 20. Left internal mould, Loc.ditto 21. Left internal mould, Loc.ditto 22. Right internal

mould, Loc.ditto
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Figs. 1-4. Eriphyla (Erophyla) pulchella Hayami (1. Rubber cast of a right external mould, Loc. TST 00 2. Rubber cast of a right

external mould, Loc.Ke 01 3. Rubber cast of a left internal mould, Loc. TST 18 4. Rubber cast of a left internal mould,
Loc. TSA 09) Figs.5-8. Yabea akatsui (Hayami) (5. Left internal mould, Loc. TSA 09 6. Rubber cast of
a right external mould, Loc. TSA 09 7. Right internal mould, Loc. TST 06 8. Rubber cast of a right
external mould, Loc.ditto) Figs.9-12. Ptychomya densicostata Nagao (9. Rubber cast of a right external
mould, Loc. Ke 04 10. Rubber cast of a right external mould, Loc. Ke 02 11. Rubber cast of a right
external mould, Loc.ditto 12. Rubber cast of a right internal mould, Loc.Ke 04)
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Plate 9
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Figs. 1-5.Granocardium (?) corpulentum (Amano) (1. Rubber cast of a left external mould, Loc.Ke 00 2.Left internal
mould, Loc.TSA 09 3. Rubber cast of a left external mould, Loc.ditto. 4. Rubber castof a left external mould, Loc.
ditto. 5. Left internal mould,Loc.ditto.) Figs. 6-9. Nemocardium (nemocardium) yatsushiroense Hayami (6. Left
internal mould, Loc. TSA 09 7. Rubber cast of a left external mould, Loc. Ke 02 8. Rubber cast of a left external mould,

Loc.ditto. 9. Rubber cast of a left external mould, Loc. TSA 09) 10.Grobocardium sphaeroidium (Forbes) (Rubber cast
of a right external mould, Loc.Ke 02)
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Plate 10
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Figs. 1-11. Linearia (Linearia) sp. (1. Rubber cast of a left external mould, Loc. Ke 02 2. Rubber cast of a left external mould,
Loc. ditto 3. Rubber cast of a left external mould, Loc. ditto 4. Rubber casr of a left external mould, Loc. ditto 5. Rubber

cast of a left external mould, Loc. Ke 04 6. Rubber cast of a left external mould, Loc. ditto 7. Ornamentation on the central
part of a left valve (Rubber cast) Loc. Ke 02 8. Rubber cast of a right external mould, Loc. TST 06 9. Right internal mould,
Loc. ditto 10. Rubber cast of a right external mould, Loc. ditto 11. Right internal mould, Loc.ditto) Figs. 12-15. Venilicardia
sp. (12. Rubber cast of a left external mould, Loc. TST 06 13. Left internal mould, Loc. TST 02, 14. Rubber cast of a left
internal mould, Loc. TST 09 15. Rubber cast of'a left internal mould, Loc. TSA 09)
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Plate 11
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Figs.1-3. Goniomya subarchiaci Nagao (1. Rubber cast of a right external mould, Loc.Ke 02 2. Rubber cast of a left external
mould, Loc. ditto 3. Rubber cast of a right external mould, Loc. TSA 09) Figs.4-6. Periploma (Offadesma) altissimum (Hayami)
(4. Rubber cast of a left external mould, Loc. Ke 07 5. Rubber cast of a right external mould, Loc.ditto 6. Rubber cast of a left
external mould, Loc.TST 09)
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