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1. [FLC&HIC

Rkt & = > WiE O FER AT 210132 < OER H D2, fEamh bk
X, EE DT 1) RIGALHE O ARG/ SibisTeis I Y 3 D aE 1%, = i oFi
HCd DU B IRBEN DI TIFAET D70, =V WEICIT I, 2) EEHREE RS Te S T E X
EYHEOTE (BRoFRE+ = WEO THE) (ICEHE LB bRtk TE S &b
DD, ST (& RILN) O =i L1325, 3) = W IR RN ORR
OB OIS SN HME EZ 2 b by, PN XA Kb, ZOBEF
FHEBRN AR ENDEIRELEZ2 D, LTICZOBZZBEOHIEICH > T =
VIO FNRE AT . B VB OATT, WEIRILOH T BIEOS K
VHUE T =R IUE ] (VOE OALEIIAR L O Figure 1 22 H) ([CHRL, WO
PE~K 3 km OEfEMECTH S [ =V (Fig. 1) (= VHERBIIEE LR UR)I] « KEF,
1962) .

=Y 2 PR U7 R (1963) (2B O FEA R FLIT 220 AN, AR 2§ 5 SCHR (Matsuo,
1967) IV, [HoEZ S | OFANEREEZX L. —FHT, [HOEZ 9] LHOERD
SCER2N S B (B 21E, Kamada, 1973, 1991 ; FafHiE 2y, 1989 ; Tk « 251, 2010 ; & HIE s,
2014,2016 72 &), S B AL HE =R “FHEE" 1%, BUEOHA DA [ZH5°F) %
PRH LT 720 Matsushita (1949b) DOFid [ZH5R0&Z 9| &, [295R&8% 9 L@

KON DD (21X, JE)] - KEF, 1962 ; Mizuno, 1964 ; Matsuo, 1968 ; Kamada, 1991 72



&).

2. BE+=VEBOHS

Rl B O PN ALE T 5 @R H T, S R0oaRER _rREEOE FIZHY,
B REIR OB RE R BNV O B IR e & B RIS D BT L, U ARG (R)E,
1927a), HRICHRIGIERE “BHEE" Mo Shiz (RT, 1949a). 265 =ROELKHE &
LCIBINZ “REE” 2L, “BHERE 1L, RajRs BRNCEREE BIREShD)
EHAET 28DV, RiESEERS AURO/Ny BTN, B O&ERTICE X
&), FEFESOFELRER, B/ RE (ML 1960 FR O ST TR ICHE), &
BZIEOMRE 2 EO BB L, @IE CIEIAEATABIETEL L3NS (B,
1927a) . AbA OEHITRRE (1927a) IZ BT (1949a) (2 HRE Y, £ 1%, AR (1963)
OWEE T, TR 720 L “FhEfE” 1358 (1953), @l - /R (1955), /MR (1960),
TN KB (1962) 72 Zlc ko CaliEE Sz, B - KB (1962) 13FA T (19492) OJEfF
Kozl L, MR (&) OEERIL (FE) OHN, B3I OFRESILT OO
R T 5 “EhERE” O BN, 5 & B 2 52 V0K URIBERE O KB
btz L7z (Mizuno, 1964) .

HER (1963) 1%, @RI X O IRILINICER N T 2 &2 (1927a) @ “FRiIEE" 7>
b, “AHEf” OILADRRE & ST, HlCHiRE L COMREZR> = VliE % Ik
PUVINDJEFITHESWTRIET 5. 2ok, AR (1963) 1TH7-2 i =REER L LT
(HBREE | OAEMBHT D2, ZHIRT (1949a) O “FEEE” ZoE LciE o X
STV, WP X, AR (1963) 1% “ZRiE” 123 L TAE RO &L R> =
WL, TO IS =R AKE L L ToM&E2 R (FHE) 04 %EM LR, Wi
DBEFAOFL A BRI EOFEFITHEICCERneE s (A, 1963 ; Miki, 1975 ; =K -
AR, 1978). HECR (ZVillifE) L EB_ROERANAWLR I L, - = VBRI
D= “FRIGE" 7L “FREE” LS AFE AW TR T 5 SR B D728, LT O
HTIXZFEBE TOHBEIZOWTIE A2 X5 Ly [FHhE+ = ilE (Koyaki-Mitsuse
formations) | & Fiilk U, FBH EORELE ST 5. 2R BAGR LD Figure 1 ITIXE DA Z R L,
Figure A6 [ZIXFHE+ =V WiJE DX 5y OIESE & fiffl A 7~ L7z, Figure A6 @ HFE (1963), (L
KiEH (1967), =K - #4F (1978) I[CHHR E L COMEEZF Mg (= >VilifE) 2nEL
INTND.



AR (1963) O = VBB LIRTM G, FHE+ =YW@ L P N oO =5HEICEHE Lo X5y
METWD (Fig A6 ; SO/, 1953 ; @i - /NEL, 1955 5 /NEL, 1960 5 JE)I - KEF, 1962).
FHFIEE [T OJE Xy BEFUI R (T IT— B L 220 @« /A (1955) 36 K OVIVAE (1960)
WCEAE, B = VMEORH IS EEOREAE L L, BIEIIEE R A
AEFREEHOAEETHD. BBRo X 51, EHENDITEE K EEZX DN DIER
FOVRBEFRE DKM LA 3 s S ORI - KB, 1962 ; HER, 1963), LiBE% HHE
REEED LIRITR A T=D720. T7bb, WE=R (FEE) LAL0B KL IS
(=R, 1981).

Fhe+ =V WO BiE L PRI ERES & oL RICE T A BEICENENS
L, FESEITRIR IRV CEMR L2 L THMMT 5 &\ D AR IE 5 OHFFEE
TH—HLTWD (Fig. A6). —fRIZIE, FhE+ =V lE Tl ~EHEBOEm A H Y, &
My > 5 VE I R TR O S AL & FRIR S 5. T8 OO Jg 7 (R I T s e T )5 © L < Bl
NDH, £ 2 AERITIROERELR/N 7 & (Fig. 1) 122:F TiEZ < Ol g0 E 0%
FERH D, YHIOMEN & ORI H 5 H % Hlrd 2 R 72 i 220,

B2 EEREAIC KD T IZ DWW TS, RO ANES 2 5D TR - KE (1962) 23, FIZ
EEBRE & R O JE IS - MR (1955) &R (1960) 23 EE#EE LAY, Zhb ot T
BT+ = VW8 OSERRE I TE Ty, @RITEL O TEE I E, BE, KRE
FICELIRRANLRY, REEOFAIIZIERLS, B o088 & OBINIIES Th 5
T EDPRRT (1949a) /MR (1960), JR)I - KEF (1962) TRid S d. Fx D&z
T, JEN - KB (1962) 2R L7 X DI FEBEIL 300 m LLEDEEDR & 5 2 & & fEqd
TWD. S HITEF, SiRITEDO TEENRREHD =T VBETH D Z L 2R T 5K
SHERMEO®SE (BHEh, 2011 ; EEIEDY, 2014 ; BEHIED, 2022) X0, MAELORH
BV OPE RS (BT HE 2>, 2011,2014,2016 ; SEIE2y, 2014 ; FEIEDY, 2014) 73
b5, mliEs (2011) (ZENE, ®ERTEL O TEEOWAE D DR EEY V2 v U-
Pb ARIE, FHRHFTEMER AN Ol B — 7 2T D2 KB — 7 (L& )3 85 Ma fHir T
HY, TOE—7 T D EAER T OFEN ERTIRME) 1278 = 3Ma THDH L LTz,
FEHIED (2014) (ZEHIED (2011) ZIue LIRART —20h, FHEORERENRE
81.2Ma LIRE L H#EE L7, FiL T, EHIEZA (2022) 23@HlEs (2011) OREHIAIZ D
IV, EIERTO T8 ICHAE SN D EIRE DD, 79.85 £ 042 Ma (26) O¥ /L=y U-
Pb FEMMEZHE L, D =T CHORBEERITL VA E 2o7. L LRRS,



ZIPHIROEEADO =8 & SNHRE DX, & =RE T 58 52 Ma
DOREMET V2 U-Ph R B ESTEREY (BEIEN,2014), RlEEBEAIZHVT L
R HER & T & DU DIR VI EZARE TR,

T L (R oEGEES) (2, FHEIED (2022) XER LSO “= V@Y
J&” & Li-Hisl (KYGS & KYGI10) 2> Db OREEME Y L 2> U-Pb A iP5 L7-. KYGS
(B r_=7 HLIBE) & KYGI0 (v —A U e F7 UHILIRE) 1%, FHE+ =Y#EOT
METIEH B2, EHE (2011) & EMIFD (2022) OFERBPIEHA L ITKRE <BENLD.
KYGS8 & KYGI10 %, WaDOREED La AERTHY, ZNONAMRROD, £ bE
ZRIEDOPOMEREE FEE DT, D7 L b, mMliEh (2011) B8 XL OE HIZ) (2022)
PRI H oS =T e LT AR RIE R O B HERTT T, R A S %I A diil O FHES)
Yt A ORER Z iR L=, KYGI0 OEHEIILAEEL D & 2 TH Y, KimLOMR L F
JELZRWA, ZhbOFHEMICH W TIERE & Lz,

3. RIBMADEFRE+=VHEEDHER

Figure A6 (21X H IR (1963) & & HRILIS & O S IRILO LN I K-S < BIFo& %
RILZ LTI TR LIz, =K -k (1978) (X2 DM OVINRHEDT — % & —DITF
EHTWD. HIR (1963) 1TFHE+ =V WEZ, & BRILD b0 (HFRFCHECY RrOEREE
950 m) & "FHUEHIE (B 903~915m, AEHUEER 3,373 m), Uik RHLD = HETE R
Ul (R 340 m, ACEHLER 1,600 m) OFlIZE L L TZoEFERERLE. S5
g EHUER I PR & 2 MIEREOH L 0180, A DB X, JIPNEAKE, HEIEW e &
Mh, =VEEEE =R (AR [FHEE) LoXgails, BENIC=""lg3EE
28 290~690 mPl b, HEHE=ZRDEIEIL 157~440 m & L7~ (Fig. A6). HFE (1963) D%
kiR, BERoFRE+ =V liE o EiE L PEEITYOENICE R LTt SR T E,
TAHURYGEOFRE+ SV WE OPNALIZ 290 m OFSEE FE L THER (PEE L HEE SN
%) ik LTW5b. —F, THEBIZ=VHBIZEEND LHMESMIZIEB 6N DD,
THEE BT B0 B R (1963) 272\ . & e s KO ES IRFE O HTE N THAR S & iR
NTELT, WRIELICTEHEIBEHL TCWELLRRTHD.

Bk (ZVWE) ORPITIRIENBE LT “Bes” okl A /BT LATH DN,
AT O EIIH TR e S iz, ERRILO ZFHIOHUEAHE (BREE 917 m
FRe+ =V WE O LIRS 772 m DOfgHE) TRREINTEOAD, ~NErdy RO



ML T % Nipponosaurus sahalinensis (GWfi3 T h T = Fo ) LIFFEINRE) O LEE
WRIESNIZb 00, Hilifd L 0 LW Bl & B e S (i, 1994). 72
B, BlbAOELEREL, —FrbiE T FYURSUAER DN HERE 915 m S OfHE TH
D, @SRILCBIE SN EFR T O FIREEICIIV. TR0 0 & & RILOYHE
WCHTER (ZViE) BEH L ORI D 2, TORREELZERTH I ELEHL
V. 72, Matsuo (1967) ClE - LHUERN L T b7 W (Equisetum sp.) %, Matsuo (1968)1%
RINLHLOFRE+ =V WfE O LR 5 655 m (R 800 m H1,R) DENL TV U BOMEY LA
Sabal sp. s LTS, ZHbAEY LA DOEHEILH R (1963) OFLiRIZ RS ITIT ="V #E
EENTANETHD. ZNHIFEBKEOHE =215 bbb 2yta (R, 1927b)
T, Matsuo (1968)I% Sabal sp.DJEHEZ T =2 L L CTHl L7z

—J7, U IRILIN D E A E DN D = IR YLE TiX, AR (1963) 23EE 730 m /3D
T+ =Vl (AR THLERE] 12440m, “=VHE” 1X290m OREE) 282 L T\
%. BIROFTRTIE, =VilEiT L T2lE cRIoNTEY, ERMENLA /BT LA
(Inoceramus cf. amakusensis) MRS 72, 7k, REFFEEMAITHEROBAL L 72 5iF
B LA O EH AL H R (1963) UAMHTe<, TORBICITRELPLETHDLH LA

A (1978) THEBEINTWD. LAL, 4 /BT AADAIT—ERDAZDIFRT,

BRI HFEM R IERE (372 <, ZONBBBUEDFELEN TRV, /8T LADHE
O FOLIZITR B ORBYENESH 52 & (A, 1963), Matsuo (1967)31 /&7 LA
DFEYEND ~ 7V (Equisetum sp.) LW a vEH (Salvinia ¥8) O FIROLHE, &
SIZFEBIND FALOJEHEN D Salvinia mitsusense 5 L CW5. T72bb, £ /7 LA
ERHLROR KIS AR BT D HEMA A DAFEN D, =V WERIRYUE O =V WiE 1T, Wik
KEMIL A ZET DEAMO TAICHEEEOBENH 2 LHEETE 5. 28 Salvinia
mitsusense |3 ="V WAE D HDHH B, O AR S OWE XN, Salvinia J&OEREIL
BEREOEE =210 bmbN5 (ERE, 1927b ; Matsuo, 1968).

SR (1978) MHWE LEFE S VIBEOBR T — 212, KRERBENEEh

. AR - Rk (1978:Fig. 3) X - HURHUE & YV HRIRVLED T — ¥ A Lo g
WKz Pk L7z, 2 OMRREIE 2000m 28 2 2@ F RSN TV 50, mEOE B X
O 5 R AL DA L 72 JE 770> BT LT, Fox 138 b < ZDOMERFITH/ - TV D QEOK
ZINTWD) B2 D, A8 (1978) IZZ0RKOEFE Eh Fic =L, k
WA FREEAY, PEIE SR O B SN L. BB WA BT, /' T A



ADEHEZGTe. TEIT B & FRRICRESE A B ICHT D 2, “RE” Lk
FORBENGTEND (ZK - 5L, 1978). @& RIL & Ui 5 IR L OBENL T2 YEN O 77 —
HuMET DT EIXHNEEEZ 2 508, =K1 (1978) OFRRKITHREZ R 2 &%, [RILBT
NOFRE+ =V BEOEF ICIIREAEREPHBEICRONL Z L ThD. RIFEERI Ok
FICEHT 2RSS LT /M = WEO T S AR ERY, BELL TEHE

EHINICEE L TWARWDEA S,

4. HEEm

=Y HE IR IRIENOIR S W BALIC DA S o g LIRSS, il
B KON TR Y, BFFANHERNPAEAPIBRF SN D& THD. RiFILHED
JESH I R TR a B U E A B OB D FBE+ = VB O TRE ISt TE o L B Db
BN, TEkEIL, AH RERIEN) O = VHE L SHENICRR D EEZ NS, RIL
HINO Z VT TEEOFER I b, hHh o =7 8], b L<IZEh LD H
J& L7 DMNIF MBI, Fi, RIBALRHIE ORI B aeaiiE (L =7
BE~TERD =T PEOFH) (A3 5 A E 23 B IR IR O =Y Wi DJEFFIC & %
D7, RIS NBIEICB WO TIEZ OBGEIARATRETH S, bbAHA, FHEEICEN
THIEIILEETZD, ZOBREITZL .
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Fig. A6. History of the stratigraphic schemes and interpretations for the Paleogene and Cretaceous
strata underlying the Takashima Group (= the Koyaki—Mitsuse formations in the text), on the western
coast of Nagasaki Peninsula, northwestern Kyushu, Japan. Abbreviations: F., Formation; G., Group;
M., Member. Note that the English name for the basal unit of the Paleogene is different between
previous papers (Akasaki, Akazaki, Koyaki and Koyagi), although the name Akasaki and Koyaki are
correct. The Akasaki Formation by Nagao (1927a) and Koyaki Formation by Matsushita (1949a) were
established as the basal unit of the Paleogene. The lower part subdivided as the “Lower Member”
(enclosed section by gray line in Sakakura,1953; Takahasahi and Ohara, 1955; Ohara, 1960; Hirokawa
and Mizuno, 1962) is here interpretated as conceptualistic “lower part of the Mitsuse Formation”,
which crops out on the western costal area of the Nagasaki Peninsula and yields Late Cretaceous
vertebrate fossils including dinosaur bones in Takahama (Miyata et al., 2011, 2014, 2016; Shibata et

al., 2014; Sonoda et al., 2014). The Zatobama Gravelly Sandstone and Mudstone Member of the
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Nagasaki Kitaura Formation (not figured here) can be lithologically correlated to the lower part of
the Mitsuse Formation. The wavy and wavy dashed lines represent unconformity; the latter is tentative.
The dotted area means sedimentary body dominated by gravelly sandstones and conglomerates. The
filled stars labeled B and I indicate the fossil horizons of a mammal bone (Paleogene?) previously
referred to hadrosaurid dinosaur Nipponosaurus and of Inoceramus (Inoceramus cf. amakusensis),
respectively (see also Hinokuma, 1963; Okazaki, 1994). The schemes and interpretations of
Hinokuma (1963) and Miki and Matsueda (1978) are based only on the data from the shaft and
galleries of the Takashima and Hashima Coal Mines, not including the basal part and the basement of
the Mitsuse Formation. The Mitsuse Formation established by Hinokuma (1963) is needed to be
redefined and might to be attributed for the strata with red beds (gray area) exposed only at the

Mitsuse gallery (the type of section), the Hashima Coal Mine.
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