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Abstract

The investigation area of Imaizumigawa Formation embraces the lower drainages of the Kuma river and its
tributaries which are cropping out southeast of Yatsushiro city, Kumamoto Prefecture, Kyushu. On the basis of
lithology and fossils, the Imaizumigawa Formation is divided into two members, namely, lower and upper members.

lower member: the member is composed of conglomerate and thick-bedded, very coarse-grained sandstone. The
lower half is composed of thin-bedded alternation of medium- to fine-grained sandstone, shale and siltstone. The last
contains sporadically ammonites of poor preservation, such as Cheloniceras sp., Anagaudryceras sp., Eotetoragonites
sp., Dufrenoyia sp. and pelecypods, gastropod, and echinoids fossils. Late Aptian to early Albian ammonite and
radiolarian fossils is found in siltstone and gray to dark-gray siliceous shale of the lower and in almost massive black
mudstone of the upper parts.

upper menber: the member is mainly composed of massive, dark gray mudstone and lithologically unchangeable
laterally. Fossils are rare, but early Albian ammonites and other mollusca occur sporadically.

The faunal aspects and lithological characters, as well as from the geological situation, the Imaizumgawa Formation
is correlative with the Miyako Group (Aptian) of the N.E. Japan, the Nankai Group (Barremian-Aptian) of southern
side of the Kurosegawa Tectonic Belt in Shikoku and the Osaka, Tamarimizu Formations of Oita Prefecture.
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IM-01

Pterinella sp. cf. P. shinoharai Hayami,
Gerivillaria sp. cf. G.haradae (Yokoyama),
Gervillia (Gervillia) forbesiana d’Orbigeny,
Parvamussium ? sp., Plicatula sp.cf. P. takahashii
Tashiro and Kozai, Nipponitrigonia plicata
Kobayashi & Nakano, Prerotrigonia (P)
pocilliformis (Yokoyama), Pterotrigonia (P.) sp.
aff. P(P) hokkaidoana (Yehara), Pterotrigonia
(P) pustulosa (Nagao), Pterotrigonia
(Ptilotrigonia) sp. cf. P. (Ptilo.) ogawai (Yehara),
Astarte (Astarte) yatsushiroensis Tashiro and
Tanaka, Astarte (Leckhamptonia) submalioides
Nagao, Yabea sp.cf. Y. akatsui (Yabe and Nagao),
Eriphyla (Erviphyla) sp. aff. E.(E.) mivakoensis
(Nagao), Pachythaerus sp., Granocardium (G.)
miyajiense Tashiro, Linearia (Palacomoera) sp.

Goshoraia sp.

IM-02

Nipponitrigonia sp. cf. N.tashiroi Matsuda,
Pterotrigonia(Pterotrigonia) sp. aff. P. (P)
hokkaidoana (Yehara), Pterotrigonia

(Pterotrigonia) pocilliformis (Yokoyama)

IM-03
Nipponitrigonia sp. cf. N. pllicata Kobayashi
and Nakano

IM-04
Pterotrigonia sp., Nipponitrigonia sp.

IM-05

Loph (Actinostreon) nagaoi Hayami,
Ceratostreon sp. cf. C. yabei Nagao,
Nipponitrigonia sp. cf. N. plicata Kobayashi and
Nakano

IM-06

Nanonavis sp., Gerivillaria sp.cf.G.haradae

(Yokoyama), Gervillia forbesiana d’Orbigny,
Isognomon sp., Neithea (Neithea) syriaca amanoi
Hayami, Parvamussium ? sp., Rastellium
(Arctostrea) sp. cf. R. (A.) carinatum (Lamarck),
Nipponitrigonia plicata Kobayashi & Nakano,
Pterotrigonia (Pterotrigonia.) pocilliformis
(Yokoyama), Pterotrigonia (Pterotrigonia.) sp. aff.
P. (P) hokkaidoana (Yehara), Astarte (Astarte)
yatsushiroensis Tashiro and Tanaka, Yabea
sp.,Globocardium sp. cf. G. minor (Tashiro and

Kozai)

9912283

Nanonavis sp. cf. N. pseudocarinata Tashiro &
Matsuda, Pterinella sp., Isognomon sp., Neithea
(Neithea)sp. cf. N.(N.) kochiensis Hayami,
Plicatula sp. aff. P. takahashii Tashiro &Kozai,
Lopha (Actinostrea) sp. cf. L.(4.) nagaoi Hayami,
Nipponitrigonia sp. cf. N. plicata Kobayashi &
Nakano., Pterotrigonia (Pterotrigonia)
pocilliformis (Yokoyama), Pterotrigonia (P.) sp.
aff. P. (P) hokkaidoana(Yehara), Pterotrigonia
(Ptilotrigonia) sp. cf. P. (Ptilo.) mifunensis
(Yehara), Astarte (Astarte) yatsushiroensis
Tashiro and Tanaka, 4starte (Trautscholdia) sp. cf.
A. (I) minor Nagao, Ptychomya sp.,
Pachythaerus sp. aff. P. nagaoi (Matsumoto),
Miltha sp. cf. M. japonica Tashiro, Lucinoma (?7)
sp. cf. L.kottoi (Nagao), Nemocardium
(Nemocardium) sp. cf. N.(N.) yatsusiroense
Hayami, Globocardium sp. cf. G.minor Tashiro &

Kozai, Linearia (Palaeomoera) sp.

KS-02
Plicatula sp. cf. P. takahashii Tashiro & Kozai,
Gryphaeostrea sp., Ptertotrigonia (Pterotrigonia)

pocilliformis (Yokoyama),

KS-04
Mesosaccella sp. cf. M. choshiensis Hayami,



RRAREYEE Ay N — e AR

Nanonavis sp. cf. N. pseudocarinata Tashiro &
Matsuda, Gervillia forbesiana d’Orbigny, Neithec
(Neithea) syriaca amanoi Hayami, Chlamys sp.
cf. C. robinaldina (d’Orbigeny) Entolium sp.,
Plicatula sp. aff. P. takahashii Tashiro &Kozai,
Antiquilima sp. cf. A. ultima Hayami, Limatula
sp..Gryphaeostrea sp., Ceratostreon sp., Lopha
(Actinostrea) sp. cf. L.(4.) nagaoi Hayami,
Rastellium (Arctotrea) carinatum (Lamarck),
Pterotrigonia (Pterotrigonia) pocilliformis
(Yokoyama), Prerotrigonia (P) sp. aff. P(P)
hokkaidoana (Yehara), Astarte (Astarte)
vatsushiroensis Tashiro and Tanaka, Astarte
(Nicaniella) sp. cf. A. (N.) semicostata
Nagao,Myrtea (Myrtea) sp., Miltha ? sp.,Opis
(Opis) sp. cf. O.(0.) haginoensis Amano,
Pachythaerus sp., Granocardium sp.,

Panopea sp., Goniomya sp. cf. G. subarchiaci

Nagao, Plectomya sp. Goshoraia sp.

K-06

Nemocardium sp.

EEUADSRIEOREEL U T, /@A
KZEINIT W (Leckhamptonia)
submalioides Nagao MWL U /IRRETLET
%5 ({baE IM-01; AR 4 D 6,7).

X6, RBEDORHEN 2L UT  Plicatula
sp.cf. P. takahashii, Lopha (Actinostreon) nagaoi,

Astarte

Astarte (Nicaniella ) sp.cf.A. (N.) semicostata,
Pachythaerus sp. aff. P. nagaoi, Granocardium
(G.) mivajiense, DH Y, 2 S DFEIIHYIES
JNEREMNOEHR LW (R2) .

7z, THRRERE OV TFT VEN
51, Neithea (Neithea) syriaca amanoi, N.
(V) sp. cf. N. (N.) kochiensi, Rastellium
(Arctostrea) carinatum, Nipponitrigonia plicata,
Rutitrigonia  yeharai,  Astarte (Astarte)
yatsushiroensis, Astarte (Trautscholdia) sp. cf.
A (T)  minor,

Ptychomya sp. aff. Pdensicostata. Globocardium

Yabea sp. cf. Y. akatsui,
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sp. cf. G. minor; Linearia (Palacomoera) sp. aff.
L. (P) nankaiana 78 & DEHDIENH 5.
IS DILEREHE, TEOYIER) BRI
INTWBE DT TF7UELITBIZEU
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(Tashiro, 1990; HfX,, 1992; A, 1997,

1998, RZ%IFA", 2022).

Pterotrigonia (Pterotrigonia) hokkaidoana |
THEI ORI BRI X b X v 2 RIBEE, Bl 2
(TR BEHE, ILFhDGERE, WEOERE
MOEE XN T /2D, Tashiro and Matsuda
(1983)1Z & > T Prerotrigonia (Pterotrigonia)
pocilliformis (ZEJIEX /=, U735 T, P (P)
hokkaidoana FZAFBOYIER) | BREEAE LB 1Zxf
HINEZZREHENSERLRNE INTNS.
BRE,NHEFREYRETH D Gemillia
(Gervillia) forbesiana d’Orbigeny 1%, “FefM0
RERE” LS R EOW A ICELH T L &
S IR RTE TIZ R NDY Prerotrigonia
(P) pocilliformis  (Yokoyama), Gerivillaria
haradae (Yokoyama) & HBEMNSEHT 5.
Iho 34 8 36 BO_MEBELADREICIL,
F(Z Hayami(1965-1966), Tamura and Tashiro
(1967), Tashiro(1990), E{% (1992, 1993),
Tanaka (1989), Tanaka et al.(1996), Tashiro and
Matsuda (1983, 86a, 86b), Tashiro and Kozai
(1984-1991) 72 ¥ DXERE VN =, 7808, T 5%
JNBE_M B LEHER, 7F AREWEE (H
K, 1994)IZB T 5.

6. TDOMDIEE
6.1 iEH

P BIBEEREENSCLEL (K%IX
N:2023), D EAIEEDS RIINEN S & E
H9 % (ILREH, X6 D KS04).

6.2 BHH

BBEHITIL < OHENSERT 5. IMOL
5% Pyrazus ? sp., Cirsocerithium subspinosus
(Deshayes), 9912283 »* 51 Eriptycha sp.cf. E.
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®2 SRINBEEZORFROBHEBN SELHT 2 B LRREE

Species from Imaizumigawa Monobegawa Group Nankai Group | “Pre-Sotoizumi Group” | Miyako
Formation H(L) | Mo K Hi&M | H(A) | H(G) (0] T Ke Mi

Mesosaccella sp. of. M. choshiensis O

Nanonavis sp. cf. N. pseudocarinata

Prerinella sp. ¢f. P. shinoharai O

Gerivillaria sp. cf. G. haradae O @) @]

Gervillia (Gervillia) forbesiana O O O O O @ @] @] O

Isognomon sp

Neithea (Neithea) syriaca amanoi O O O O O

N. (N.) sp. ef. N. (N.) kochiensis @] O O O

Chamys sp. ¢cE.NAN.) robinaldina C

Parvamussium 7 sp.

Plicatula sp.cL.P. takahashii

Antiguilima sp.cf. A. ultima @]

Gryphaeostrea sp. @] O

Ceratostreon sp. of. C. yabei @)

Lopha (Actinostreon) nagaoi

Rastellivm (Arctostrea) carinatim @] @)

Nipponitrigonia plicata @] O O

Rutitrigonia veharai O O

Prerotrigonia (P) pocilliformis O @] @) O O O

P.(P)sp. aff. P. (P.) hokkaidoana O

P (P) pustulosa

P (Ptilotrigonia.) sp. ef. P (Prilo.) ogawai

P (Prilo.) sp ef. P (Ptilo.) brevicula

Myrrea (Myriea) sp.

Lucinoma (?) sp. cf. L. kottoi O

Miltha sp. cf. M. japonica O

Astarte (Astarte) yatsushiroensis O O

A.(Nicaniella Ysp.c£.A.(N.)semicostata

A. (Trawsscholdiajsp.cfA(T) minor @) O

A (Leckhamptonia) submalioides

Yabea sp. cf. Y. akatsui O O

Prychonya sp.aft. Pdensicostata. O O O

Eriphvia sp. aff. E. mivakoensis O

Opis (O.) sp. of. O. (0.) haginoensis @] O O

Pachvthaerus sp. aff. P nagaoi

Nemocardium (N.) sp.cf NAN.) yatsusiroense fj\

Globocardium sp. of. G. minor O @] O

Granocardinum (G.) mivajiense

Linearia (Palaeomoera) spafl.L (P)nankaiana O O

Goshoraia sp.

Panopea ? sp.

Goniomva sp. cf. G. subarchiaci @]

H(L):ALLERE TR (FX,1993), Mo:4TERE (Tashiro and Kozai, 1984,1986,1988-1991), K:5&ERE (AAIEN,1997),
Hi:BRAETENE (BIEhY,1998), M:EiE - 1EFE (BRIEN,2008; SAEFIEN,2002), H(A) FEFE R/ ARS8
) (FBfX,1993), H(G) FXEFE GREFERR) (B1X,1993), O/ MR/ (Tanaka,1989, Tanaka et al.,1996), T:E/KE
(Tanaka,1989; Tanaka et al.,1996), Mi: = hfEE¥(Tashiro, 1990; Hayami,1965-1966)

9



RRAREYEE Ay N — e AR

X6 BiER{ta
Rhynchonellidae gen. et sp.indet. ({tL-AEEHE : KS04)

minima (Nagao) (Plate4 O Figs.6(6a), Fig.7

(7b)), Chilodonta sp. cf. C. antiqua (Whitfield),
Torguesia sp. cf. T yaegashii (Nagao) Afiollonia
Sp-»
S.nipponicus Kase, Hanaispira annularis
(Stoliczka) 72 ¥ DEENEHT 5. THHED
EECARIIE LB OB ME T HEE
NOMEINTVEIIELIFIEE—TH S
(Kase, 1984).

Tornatellaea  sp., Shikamacirru sp. aff.

6.3 VIV

7 22 OWRIE, AED IM01, KS02, KS
04 MOEH L, SHEIZHAE T 2 UEOYIE
JIEEEH LR THE (Y 7F 7 VH) Ixftt
X5 EHE (HFIEN, 2008) S & EHT
(7). X617, “HEAFIREE ONLVI
TV~ T T T VR RE T SR EE

87 SIS

Crinoidea gen. et sp.indet.

RADBEREX(L 255 2025 F

(RZIEMN, 2023) NOESFET B Z L RS
XN, 7 7F 7 VEADOBR O LR D
—DThH5.

6.4 V=

REENSEH U= bR LU 7
ta %5 R)IE ({LaER;KS04) S EREL
7=. 2D =4bAIZ, Tanaka(1984) AVK SR/
RENOELUEEREE LIZEHEL &
Pygurus (Pygurus) Posteroexpansus Tanaka |Z#&
OTHELL TS,

7. XEDH

(1) SRNBEFERAFIIBL, 8LV
ERAAENS TEHE, LB IN5.

(2) SRINBOHEERIE, 7VEFA B2
WEACERHED L OBERLA, TAE%E
DEREEC LAEED/ \REDEFE
BN SRRETY 7F 7 VNSRRI T L e
TUVHORI¥EEZTWS (HFIZ
h3,2002).

(3) —HEfLAI 34 B 36 BOFRE X h, 7
7 ATUEDIEE (AR, 1994) I8 T 5.

(4) ZWBEALED Pterotrigonia J&IE, TV 7
CHRERNETZEOHBM»NH S
Pterotrigonia HEJE & FRDINENEFIRT,
FRIEA M Prerotrigonia g & V) € KXY,
HE Y EXIHI LN BEROXARRIRO/
DELFIX Pterotrigonia BB 2 H¥EMN L
5NN Pilotrigonia BEJEDT 5 HVE

b aE (Mo1), B b AEER (KS04) , A bAEERT(KS02)

10
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9 5. EHMEEETIE Prerotrigonia
(Pterotrigonia) pocilliformis(Yokyama) 7)¥Ex
%<, RIZKBD LABEDN\REN S
%9 % P. (P) hokkaidoana(Yehara) [Z{5L
TWHILEENERET 5.

X561, TV VHIEICE VIRIZR 2 % 58k
WROERFEHFT % P (P)pustulosa (Nagao)
% 2 ERERE L /2. — 7, HATRER S
% # § 5 Pterotrigonia (Ptilotrigonia)
ogawai(Yehara) |27z fb A7 % 5D M EEEX
UZz. I 5IT, HRERN O % < EHT S
FRONATFEDRB B IO -HEEFE D
Pterotrigonia  (Ptilotrigonia) — mifunensis
(Tamura & Tashiro) & D F NIZEHT L. K
Mo LEBEmERICENSHELTD
Pterotrigonia 7\% < EEH T 5 Lid, KX
IWHHETH Y, Pterotrigonia DEALEE 2
5 L THROTEELRRETHS.

(5) EELMIDSRIEOREEL LT, &
MREINI N Astarte  (Leckhamptonia)
submalioides Nagao DL 7IRRETELRE
5 ({LAEEHIM-01; AR 4 D 6,7).
IO, NEDRHIIEE LT
Isognomon sp., Plicatula sp. cf. P.
takahashii, Lopha (Actinostreon) nagaoi,
Astarte (Nicaniella) sp.cf. A. (N.)
semicostata, Pachythaerus sp. aff. P,
nagaoi, Granocardium (G.) miyajiense,
Goshoraia sp. 73 V) , 26 DFEITHIER) 1]
JEREMNOEHR LR,

(6) ZEFHIX IMOL X 9912283 M S LR
5. ThoDEELARITESERHOH
HHECEHEENOREINT VS
FELIFIEFE—TdH 5 (Kase, 1984).

HEF

KX e o2 e 5 X TRV /L8R
BEMEELRY MU= VA —FREZIELD
BEDOH 2 IZB#HBL LTS, £/, BED
73 % DIRIEIZ & S5 & > TARRX AR

RADBEREX(L 255 2025 F

G272 BKXYBHEL LTS, X

51T, BRIRZLESIRAREZELITE, 5
RINBEAGIZOWTEER THEFEZTAV .
1#1Z, Pterotrigonia JEDHEJE Pterotrigonia ¥
Ptilotrigonia DELRFNIDOWTIFEITRE
CEOEWR ZHIR 2 THL L HITup oD
DTFI R=J AIDWTCHEEERIERE
27 INODHZITLE Y BHEL EIT5.
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mmmmm  scale bars indicate lecm

Fig.1. Mesosaccella sp.(1. rubber cast of a left external mould,Loc.KS02) Fig.2. Gervillaria haradae (Yokoyama) (2. rubber cast of a
left external mould,Loc.IMO1) Fig.3. Gerivillaria sp.cf. G.miyakoensis (Nagao) (3.rubber cast of a left internal mould,Loc.IM01) Figs
4,5, Gerivillia forbesiana 4’ Orbigy (4,5 rubber casts of left external mould,Loc,IM01) Fig.6. Nanonavis sp. cf. N, pseudocarinata
Tashiro and Matsuda (6. rght internal mould,Loc. 9912283) Fig.7. Prerinella sp.cf. P.shinoharai Hayami (7. right internal mould,
Loc.IM01) Figs 8,9. Isognomon sp. (8,9 rubber casts of left internal mould,Loc.9912283) Figs.10,11. Neithea (Neithea) sp. of. N.(N.)
kochiensis Hayami (10. rubber cast of a right external mould.Loc.9912283, 11. right internal mould,Loc.ditto) Figs.12-14. Neithea
(Neithea) syriaca amaroi Hayami (12. rubbercast of a right external mould,Loc. KS04, 13. right internal mould,Loc.ditto, 14, rubber
cast of a right external mould,Loc.ditto)
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Plate 2

— scale bars indicate 1 cm

Figs.1-3. Plicatula takahashii Tashiro &Kozai (L.rubber cast of a right external mould,Loc.9912283. 2.rubber cast of a left
external mould, Loc.KSO02, 3.rubber cast of a right external mould.Loc. ditto) Plicatula sp. aff. P. kochiensis Tashiro and
Kozai (4. rubber cast of a left external mould,Loc.KS04, 5. rubber cast of a right external mould,Loc.ditto Fig.6. Ceratostreon
sp. (6.rubber cast of a left external mould, Loc.KS04) Figs.7.8. Gryphaeostrea sp. (7.rubber cast of a left gxternal mould,Loc.
KS04. 8.rubber cast of a left external mould, Loc.ditto) Fig.9. Lopha (Actinostreon) nagaoi Hayami, (9.rubber cast of a left
internal mould, Loc.IM0S5) Fig.10.Rastellium (Arctostrea) carinatum (Lamarcek), (10.rubber cast of a left external mould, Loc.
KS04) Figs.11,12. Nipponitrigonia Tashiroi Matsuda (11.rubber cast of a right external mould, Loc.IM02, 12, left internal
mould,Loc.ditto) Fig 13, Prerorrigonia ( Prerotrigonia) pustulosa (Nagao) (13.rubber cast of a left external mould,Loc.IM01)
Figs.14-16. Pterotrigonia ( Prerotrigonia) pocilliformis (Y okoyama) (14.rubber cast of a left external mould,Loc.IM0O1,15.

rubber cast of a left external mould,Loc. ditto,16.dosal view of conjointed valves,rubber cast of external mould,Loc.ditto)
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e scal bars indicate | cm

Figs.1-3, 7-9, Pterotrigonia (Pterotrigonia) sp. aff. P. (P.) hokkaidoana (Yehara) (1. rubber cast of a left external mo Loc, IMO1, 2, rubber

cast of a right external mould, Loc.ditto. 3. rubber cast of a right external mould, Loc.ditto. 7. rubber cast of a left external mould, Loc.ditto,

8. rubber cast of a right external mould, Loc.ditto, 9, rubber cast of a right external mould, Loc.ditto) Fig.4. Rutitrigenia yeharai Kobayashi
(4.rubber cast of a right external mould, Loc,IMO1) Fig,5, Prerotrigonia (Ptilotrigonia) sp. afl. P.(P.) egawai (Yehara) (5, rubber cast ol a
lefi external mould,Loc. IMO1) Fig. 6. Prerotrigonia (Ptilotrigonia) sp. aff. P.AP.) mifunensis (Tamura &Tashiro) (6. rubber cast of a right
external mould, Loc.9912283) Figs. 10-12, Astarte (Astarte) yatsushiroensis Tashiro &Tanaka (10.rubber cast of a right external mould, Loc.
9912283, 11. rubbercast of a left internal mould. Loc.ditto. 12, rubber cast of a left internal mould, Loc.IMO1) Fig.13. Astarte ( Trausscholdia)
minor Nagao (13, rubber cast of a right external mould, Loc.9912283) Figs.14. Nanonavis sp. ¢f. N, psendocarinata Tashiro & Matsuda

( 14, lefl internal mould, Loc. KS04) 15, Chamys sp cf. C. robinaldinag (d° Orbigny) (15. rubber cast of a lefl external mould, Loc.ditto) Fig,
16. Goshoraia sp. (16, rubber cast of a right external mould, Loc.IMO1) Figs.17-19. Linearia (Pal a) sp. (17-19, Ornamentation on the
central parts of right and left valves, 17. Loc.IMO1, 18, Loc.9912283, 19, Loc.ditto)
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Plate 4

mmmmm  scale bars indicate lem

Fig.1. Nipponitrigonia plicata Kobayashi $ Nakano (1.left internal mould, Loc.9912283) Fig.2. Goshoraia sp.
(2.right internal mould, Loc.KS04) Fig.3 Eomiodon sp. (3.rubber cast of right external mould, Loc.IMO01) Figs.4-5.
Goniomiya subarchiaci Nagao (4. rubber cast of a left external mould, Loc. KS04, 5, right internal mould, Loc,

ditto) Figs.6-7. Part of a slab with Eriptycha sp.cf. E. minima(Nagao) (6a), Astarte (Leckhamptonia) submaliodes
Nagao (6b), and Nanonavis pseudocarinata (Yabe and Nagao) (6¢) ,Loc.9912283. Fig.7. Part of a slab with Astarte
(Leckhamptonia) submaliodes Nagao (7a), Eriptycha sp,ef. E. minima(Nagao) (7b) and tusk shell (7¢), Loc.IMO1,
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