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Santonian—-Campanian (Upper Cretaceous) molluscan fossils from the Futakawa
Formation, Sotoizumi Group in the Aridagawa area, Wakayama, southwestern Japan
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Abstract. Upper Cretaceous molluscan assemblages are recognized from the Futakawa Formation at seven
localities in the western part of the Aridagawa area, Wakayama, southwestern Japan. The assemblages contain
ammonoids and inoceramids such as Texanites (Plesiotexanites) kawasakii, Polyptychoceras (Polyptychoceras) cf.

obstrictum, P. (Subptychoceras) cf. yubarense, Inoceramus amakusensis, and Sphenoceramus nagaoi, and they

suggest that the strata at these localities are correlated to the Santonian-lower Campanian. Results of this and

previous studies in the Aridagawa area reveal the details of the Santonian to Campanian molluscan composition
of the Sotoizumi Group in this area. The Santonian to lower Campanian ammonoid and inoceramid fauna of
the Sotoizumi Group is similar to that of the Himenoura Group. These groups, in contrast to the Yezo Group,
rarely contain Tetragonites and Damesites in the horizons with abundant specimens of Gaudryceras, Texanites,

and Polyptychoceras.
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Fig. 1. Maps showing the study area and fossil localities. In this study, Molluscan fossils were obtained from the Futakawa Formation at Locs.

T1-T7.
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Fig. 2. Normally coiled ammonoids from the Futakawa Formation in the study area. A, Neophylloceras sp., WMNH-Ge-1140210369, from Loc.
T6. B-C, Gaudryceras tenuiliratum Yabe, from Loc. T6. B, WMNH-Ge-1140210368. C, WMNH-Ge-1140210374. D, Damesites sp., WMNH-
Ge-1140210405, from Loc. T6. E, Menuites sp., WMNH-Ge-1140210375, from Loc. T6. F-H, Yokoyamaoceras ishikawai (Jimbo), from Loc.
T6. F-G, WMNH-Ge-1140210366. H, WMNH-Ge-1140210370. I, Protexanites? sp., WMNH-Ge-1140210376, from Loc. T7. J-N, Texanites
(Plesiotexanites) kawasakii (Kawada), from Loc. T6. J, WMNH-Ge-1140210377, gum cast of external mould. K-L, WMNH-Ge-1140210378.
M-N, WMNH-Ge-1140210371, gum cast of external mould. Scale bars are 20 mm.
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Fig. 3. Heteromorph ammonoids and inoceramids from the Futakawa Formation in the study area. A-B, Polyptychoceras (Polyptychoceras) cf.
obstrictum (Jimbo), from Loc. T2. A, WMNH-Ge-1140210364, gum cast of external mould. B, WMNH-Ge-1140210367. C-D, Polyptychoceras
(Subptychoceras) cf. yubarense (Shimizu), from Loc. T6. C, WMNH-Ge-1140210372. D, WMNH-Ge-1140210365. E-F, Baculites sp., from Loc.
T6. E, WMNH-Ge-1140210381. F, WMNH-Ge-1140210379. G, Nostoceratidae gen. et sp. indet., WMNH-Ge-1140210361, from Loc. T6. H-
K, Sphenoceramus nagaoi (Matsumoto and Ueda), from Loc. T6. H, WMNH-Ge-1140210362. I, WMNH-Ge-1140210380. J-K, WMNH-
Ge-1140210382. L, Inoceramus amakusensis Nagao and Matsumoto, WMNH-Ge-1140210363, gum cast of external mould, from Loc. T2. Scale

bar is 20 mm.
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tenuiliratum
Gaudryceras sp. o
Damesites sp.
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Z b
Fig. 4. List of ammonoids and inoceramids from each locality.
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(FLL - R, 1956b), FARE MR O ALFEE ~ rhoeEBiz idie
FORMBLE NI ErDDH (K1C), FREHIEO FERE
720 T %  ALPEER ~H IR o FLER I IR WP I D )18
PAET 5 EFEZ LD, KPR T HME S 7z Locs.
T1-T7 DJKEREE, &TZo)IEICFET 2 &HI
SN,

— T, KFRTIFFHRS L o720, Tl - H
(1956b) (ZAFRE M FREBIALE S 2 BRI AL X
D, Inoceramus uwajimensis<? Didymotis akamatsui 7 £
Da=7y7 vBEERBT 2 AEOERTHRE L TV 5.
AREMIRA OHE 1L, BER T LI EHEEOER, [ERE A
KELSELZDY (KIC), T, W O»DOBHTIILH
DOWIELREH b BIE S b 1t SRS T, A
OHFRIIIE, Y r=T - o= 7 VETEO
i’@): LrdbihfbLlza=7y 7 viEotE S /T

AIREME DY D 2. AT O R PG 12 B 2 I,
TNET VER LYY N =T YREITHIT T OMIE s E
TR TINS5 2 0o TE D (Misaki and
Maeda, 2010b), F7:, HEHIROIEHL 1613/ <
=7 VBT e R T REED AR OroTWwDd I L
256 Y UNE, 1999; /NE, 2005; Misaki et al., 2008), 3
EHIIN O HERSGE ZIEFICEECH L LEZ LN D.
F T HERE T oW T, SLRIZMEIHIDBETDH B,
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FR)IMEOY Y FZFUBEELUI O NZFURELE
HibRm

AT, Y =7 VE- D=7 YETEHD
WARECERE S O 28, BRSO~ =7
VRS B ST VEIzoWTHE 2 5 LT, KFEH
BoOmMBEIALES 2 REMELD oM E, REEICAES
2 BEMILED oM (M1B) 13EETH 5. Misaki
and Maeda (2010b) 1%, REEMELIZB VT, Fa2—
=7 VRS Y =7 VI T OHE R L
TEHT I NV NOBEEEZHLIZL, Vv =7 v
OMAEBE MG E T EEERE L7 (X5). Misaki and
Maeda (2009) 1, /BEBLEZIZHMS 2 SEHE T,
PR Y v NEERE, BERJINCEWELE, REWET
BD3oIZE L, HHEY v NEEE EERITEERD
EEEDL S DMLY, Hv =7 VETEO LEH
Lh v NR=7 VB IO LR LR B T LT
(K5).

25 QML TR F FERITERE L TEAE 25 5
NBNV—EPFLEAELL, HET ZEMD O DRI
o, Fil - He (1956a), HAR - JIA (1995), H
Rz (1995), Misaki and Ohara (2011), ZEEI1Z 20
(2013) 525, AFEMHIK?2 5 10km 1F EHO I =
20km I Z EHOBAL EICEHT 2B XD, 2%
=7 vETHMoMEEMLE 2 8HE L Tws (K5).
Misaki and Ohara (2011) 1%, VEBREELH» L, v /=

Macrobiostratigraphic zonation of the

TEVHTEAE

7 VBETES % IR 3 Ainoceras kamuy Matsumoto and Kanie
X2 Ainoceras paucicostatum Matsumoto and Kanie,
Sphenoceramus nagaoi, Sphenoceramus orientalis (Sokolov),
“Gigantocapulus” transformis (Dundo) 7t & % £ L T
BY, ZoMEDZJIEIL, Sphenoceramus schmidti
(Michael) % Gigantocapulus giganteus (Schmidt) 7% & %
HBUREBHETHEY v AT THO S S TFLOE
iz LEF 26515 (Maeda et al., 2005; Misaki and
Maeda, 2009; Misaki and Ohara, 2011).

KT, TEB~MEHICOMAT 2 TH#HAOZ)IE
E0FY b=T V- By =T VETFE O KB LA D
Bonizd, EEILES 2REBHEALOY Y =7
b 2> 1%, Gaudryceras sp., Protexanites sp., Texanites
sp.,
Inoceramus higoensis Noda, Sphenoceramus sp. 7% £ DA
A & BT REE R MG 5 Tl D (Misaki
and Maeda, 2010b), Z# 5 DTS SIS 5
Mg OJEHE L D B R D 5 (K5). F7¢,
RFAEHIK D Loc. T6 2> 5 1%, S. nagaoi=, Texanites
(Plesiotexanites) kawasakii, Polyptychoceras (Subptychoceras)
cf. yubarenses E DS L NI, N B{LA2» S, Loc.
T6 OMIE 1, Misaki and Ohara (2011) 2SHEE 1T 72
FERELOMIE X D » FAlTh s s s (FIYEIE
1995), WIS OHE» SV v =T VL H V8=
7 VIEOBEFRATIE DR S NI EEED LT 5 T L I

Polyptychoceras sp., Inoceramus amakusensis,

Macrofossils of the Sotoizumi Group in the Aridagawa area

- Coniacian to Lower Maastrichtian in Japan WeSt pa > EaSt
S |5 . . . fi ii
25 “;’ Pachydiscus japonicus Inoceramus mt. {A‘Ig;-; gd f\'ﬂig é:(go 00
379 Nostoceras hetonaiense shikotanensis ! :
= = ] Inoceramus shikotanensis. .|. . . .. .. ... ... ... ... .. ...
Pachydiscus awajiensis Gigantocapulus problematicus
= Pravitoceras sigmoidale Inoceramus ganiocapis prooeme
) aff. balticus Pachydiscus awajiensis
o Didymoceras awajiense Didymoceras awajiense
=) . .
Anapachydiscus fascicostatus .
Metaplacenticeras subtilistriatum A’;ﬁ;ﬁ?’gﬁﬁkﬁ .
Hoplitoplacenticeras monju Diplomoceras sp.
Tl e L
K] Canad P i Canadoceras kossmati
5 anaaoceras xkossmati Eubostrychoceras elongatum|  F, i |Hi d
] utagawa-Numatani |Hirayama an
g— Sp heno@rﬁ,rrr%?i Sphenoceramus schmidlti Soh 9 il Tanaka (1956a)
i i enoceramus schmidti— i
(‘_)“ Anapachydiscus naumanni Gigantocapulus giganteus P Tﬁséw;’n?ﬂﬁja (1995)
5 Sphenocer: it Ainoceras kamuy i
z ) . orentalis Ainoceras paucicostatum | | [Tashiro etal. (1995)
G| |Menabites mazenoti Inoceramus Sphenoceramus orientalis Visaki and
chicoensis Sphenoceramus nagaoi [~ Cl)sl'?arlaa(n2011)
- . et ™ | g
Inoceramus _|S| Yagumaike Pond region Shimotsuno-Tokuda etal. (2013)
| _Japonicus_ 1 Misaki and Maeda (2010b) . .| Sphenoceramus nagaoi. . .. |.|. .. ... .. ...
c 8 Inoceramus higoensis Texanites
o P Texanites sp. (Plesioexanites) kawasakii
E’ Ig?:ae,:gg%ssis § Protexanites sp. Polyptychoceras _* This study
5 § Polyptychoceras sp. (Subptychoceras) cf. yubfarense
n Anapachydiscus sutneri S Inoceramus amakusensis Inoceramus amakusensis
. Inoceramus %_
S Kossmaticeras | mihoensis| |o| N . . ;
55 theobaldianum Inoceramus Inoceramus uwajimensis Inoceramus uwajimensis I—Hirayama and Tanaka (1956b)
O uwajimensis Anagaudryceras limatum

simplified from Toshimitsu et al. (1995)

K5, HEOa=7v7 vErPL<—2 ) e F 7 VETFHOKRECAER FIX6iE, 1995 % fiiEk) & B H)IHROFURERE L D ER T

5 REULA D LR,

Fig. 5. Comparison of macrofossils of the Sotoizumi Group in the Aridagawa area with the macrobiostratigraphic zonations of the Coniacian to

Lower Maastrichtian in Japan (simplified from Toshimitsu et al., 1995).
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BHNMIRD Y > b =7 VB - B > 8 =7 Y BERREI LA

5N T W3 S. nagaoi (W'JZL;F Noda, 1988; [LI11F 2,
2008; /N IF 2, 2011) B L CRO2 2 2 & H 5,
IS OMIEIFIIRRGE WEHEIZHH Y 35 2 L RS
nas.

Yloxoiz, BHINMETCRISDEZSF Y =7
VBE LR O A v =T FETENC ) TR L TR
f%é$~@w— RO TWEWHDD, HEANT

BESNTWEF Y h=T VYERrLDI V=7 VEOK
AR (FDGiE, 1995) 0% < &8 Uik4 TEHED
BET L2 EbroTaT: (K5). ZHREMKRZ, Z
NETOERLEAMEIZE > TEL DT VE ) A FEL
477 hAEBPHKR S, BHIIMEBOY Y =7~
o0 w827 YREOBREKE IO S 22z
ToTE7:, FFEMEOZJIEDO T S MiofgHEIzY
1B BRBLOZ)NER, S6I1220F S hfniwihs
N2 B EWJE OWEEIYIREORHEIZ oW, Misaki and
Maeda (2009) (BEHE) LHERIZ (2013) (Z)IE
LREBE) T iTo w5,

BEEIED (2013) 1%, BARLOZ)IEH» 5 REHAL
A MO B v =T YRR O E LA T R L,
M UCAMBREROSEHEFRHE Y Vv MEERE LI
S. schmidti DEH D LN E v D GdE T 2 —4, iR
RERCIRHERE L L2 &, S. schmidti, S. nagaoi,
S. orientalis 7t & O Sphenoceramus )@ O FE H 23D v &
WO EPRRTH L EEZT.. LarL, BEHET
X, HL 25 S. schmidti DEH PEBOEIH» S5
nTWw3d (il z1E, Yabe, 1927; #_F, 1933b; Nagao and
Matsumoto, 1940; “Fl - A, 1956a). =7z, Misaki and
Maeda (2009) 23448 % #idi L 7z RFHRE v v b EERE O

BT 5S> L XAREOEARNLHMEHRL TED,
Misaki and Maeda (2009) @ Loc. 0101 T, S. schmidti
DALF D35 AL, Loc. 0203 T 20 {4 L _ERER
Nz, Ins XY, BEWMBIZBY 5 S. schmidi O FE
HIZR LA T WEREZ LW, &5, ZJIETH,
S. schmidti DEMDBEHOWRIZL > TRENT WS
CFLL - Frh, 1956a; H - 114, 1995; HRIZ 22, 1995).
Sphenoceramus DM DFEIZDWT b, Misaki and Ohara
(2011) BARFELOZ)IE X D S. nagaoi=e, S. orientalis
DEHEZHME L THBY, R Tl Loc. T6 O )IIE
128, nagaoi B EEICEEITND Z EBHL IR 5 T2,
L7:23o T, E&%Eﬁi%ﬁﬁﬁﬁ)ﬁﬁfﬁ CHbns
Sphenoceramus DKW LA RERIIZD T &
W EEEIZ A (2013) ASBATREEIE, AEREICA Y
TEZEZ2HDTIELW.

AW & o TR EE~MERITE 3 2405 2
sfEonicyr vy b =7 V- v =7 VEETEH OEE
B X O, 20l i2IXFEMEO KEEME L O SR
BEICE I N Y F =7 YEORAEIEE (Misaki and
Maeda, 2010b) % ENOMHIED b D & HILT 5 &, 4
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FREROT Y€ A4 FERA /27 b 2AHORELHE
ORERIE, Ueda (1962) /Mg 2r (2011) % &z
Lo TRENTEHERHOFABED DD L EIMTY
5. SOITHRERLIEHERO Z OB, S I,
Gaudryceras, Texanites, Polyptychoceras’s &D 7 ¥ &
J A RENEEICRO» 2120 b3, BEE

TIEIN6DTvE/ A FEEDITLHET L Tetragonites
% Damesites (il 21X, & 513 22, 1958; Tanaka, 1963;
Shigeta, 1989) DEHIIEF DLV DO D FRFHHNTDH 5.
ARG CIIAERIE X D EH L7 100 &ML Lo 7 v+
J A REEOMES %17 o 1228, Tetragonites 3 & E N7,
Damesites sp. £ HIWr s nizftm (M2D) 25180 AT
HoTz. LB, TetragonitesX Damesites7s £ LA LT X D
IZEGWERTE 2N % 152 Neophylloceras ([X2A) 1225\ T
X, AFHEMIEO Loc. T6 & D F@ICEHT 5. L23
T, MUAFLREEICSW T, TS EIcdsns
BAREBOZNED» L%, EEiED (2013) 32 D
Tetragonites sp. DEHTIME L TE D, LI LoD
V8= 7 VEETER O _EEICN S 15 B EE TIEE v
IV B ERE B © 13 Tetragonites popetensis Yabe 3% i
3% (Misaki and Maeda, 2009). Z® & 5 %, ENOK
M D 2 W%, SMURERNO&EHEIZ ST 20
REOR OB WHNTER T 2 2 IzonTid, EAYM
MR, WARE, WALBROBEA»LS 6L 5k
NOBETDH 5.

TLD

1. AHEIBEO FTEEF~EHO THH LD, b =7
VIE- =T VETEOSRLT Ve A R LA
J 7 AAHEWRE L.
2. MBI UOERAE XD, RFEMIOATEE~
FHE O A WEF I ) B35 5 2 L 234
»olz.
3. KWL ZNE TOWRIZL o T, FHJIMIED
FRERICIY Y =7 VLD D v =7 VRO %
TAERIIRL S 2% S OFEIFET 5 Z L2URS
NDELEDIT, ZNHITE TN LWRENEEDFEM LS
Lo TET:.
4. SFIRERELEHBHOY Y =T VL B v
A*Y/WT% EENDTVEIAFESA /T
AFOBRRIZE ST WD, Gaudryceras, Texanites,
Polyptychocems %L DL ET B JE T Tetragonites <
Damesites B TH 5 &\ D R b MR I LB T 5.

EAf22

FUNRFB AR EY R O BT HE REER, BARFED
IMRRSCHEBUR I2IE, AR ZZEDBILHTD LD
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THERWIEWT. RERFOLEEEBUEBIZIC
£ % T A AHEDFEIC %Lf*%:%mkﬁwt.ﬂ
ML ST B AR EAR O /NFEIEBEEZE BT, RO B
LEYFEER OBIEL ’B@L'C@E%bi#ofh\f:f:b\f:.
EHFHEOVEREIMEL (2 bITFERIEY A, R
WEEER (BORENLRY), mEROERET: £ SHHR (K
FEERE) ICHEFITERL I A Y MW s K
FRIBICWES 22 LTS, AR CHELZIT O 12
Hi: D, CHBREDOFIERLCHEMDOERICOVWT, &K
RuF5eE CHHMIER/NAR, %k (33T

I, TBIEAR WV M EDBFLZIEL B
LERL ETS. £7:, FFROMBEICET 20A
BEH m A OBECER OEM 2 LI T 2 WO
IR T 5. AR OEM O —EB81IT, JSPSEIAFE
25800290 Z{HfH L7z, KETIIH 225, AFEHIKDH
BRoAITOWTEL DTS, @it L TnkiEl &
E DI, AHEIHBOLA OIEIZR D S WP HE %
Kok CEHIET) IcRfmr 5T 5.

51 3R

Hayakawa, T. and Hirano, H., 2013. A revised inoceramid biozonation
for the Upper Cretaceous based on high-resolution carbon isotope
stratigraphy in northwestern Hokkaido, Japan. Acta Geologica
Polonica, 63, 239-263.

SEIL - AR, 1956a. 5540 0 1HIE MR [B)AR] & X OF
FAE (RE—5589%5). 37p. HWEFALEN, IR

AL - HAPRRESE, 1956b. 554y 0 1 HIE KR [VERg | & & O
AE (R85 88%5). 62p. HWEFHLEN, IR

ARHEAM - PEAAE, 2014, dMEE/NFHIBUC B 5 B EER
IBRER O RIUATEF L RERMAEER. ta, (95), 19-
37.

Iba, Y., Mutterlose, J., Tanabe, K., Sano, S., Misaki, A. and Terabe,
K., 2011. Belemnite extinction and the origin of modern
cephalopods 35 m.y. prior to the Cretaceous—Paleogene event.
Geology, 39, 483-486.

HLE—, 1933a. FIFLREEHITIHOHE (—). HiBk, 19,
352-372.

JFE EE—, 1933b. FIFLEEHIREOE (=), HEK, 19,
415-431.

B W - dIRET, 1989, AIHULIRIEKITEE O PR R B E
DMVE. HIEZEMERE, 95, 45-61.

s - Ve, 1982, fUprEENEAERIAZL o h AR O
JERF. NOM, (9), 11-22.

INE—N - BTHER - EHEER - IEAE - T M, 2002, o
VT BN INEER S A NN (ARRID S om 3 2 R
oA RER & AIREKJE . U MRS, 108, 366-384.

INGAGRE « INVMB ST« EAEH] - mIRILE - SiE B - TH 5L,
2011. RELBEEICHE T 6 LEOHREREFHOEF &3
2 HUEARAR. ELZAMERE, 117, 398-416.

Komatsu, T., 1999. Depositional environments and bivalve fossil
assemblages of the lower Cretaceous Arida Formation. Journal of
the Geological Society of Japan, 105, 643-650.

FEREE - BIBIEAT - R - PEFAAE, 2013, FIALIEAH
JIHGEB I 6 3 5 B BLR SN SUE R )18 o KEULATE
Fr. ZAETSLEMIMEACE, 17, 1-15.

Maeda, H., 1993. Dimorphism of Late Cretaceous false-Puzosiine
ammonites, Yokoyamaoceras Wright and Matsumoto, 1954 and

TEVHTEAE

Neopuzosia Matsumoto, 1954. Transactions and Proceedings of the
Palaeontological Society of Japan, New Series, (169), 97-128.

Maeda, H., Shigeta, Y., Fernando, A. G. S. and Okada, H., 2005.
Stratigraphy and fossil assemblages of the Upper Cretaceous System
in the Makarov area, southern Sakhalin, Russian Far East. National
Science Museum Monographs, (31), 25-120.

MHEEZ « A EE, 1999. HHEC_#H Sphenoceramus (4 / %
7 LAR) OBMANOER. B K MIRE AU e, 26,
1-15.

FRAGERR, 1947, VERHASMETHIEMIESHER I T 2l R—
FIHILIRA BT O ME ZR—. U RSB SeR S
(), 2, 1-12.

Matsumoto, T., ed., 1954. The Cretaceous System in the Japanese
Islands. 324p., Japanese Society for the Promotion of Scientific
Research, Tokyo.

Matsumoto, T., 1955. The bituberculate pachydiscids from Hokkaido
and Saghalien. Memoirs of the Faculty of Science, Kyushu University,
Series D, Geology, 5, 153-184.

Matsumoto, T., 1959. Zonation of the Upper Cretaceous in Japan.
Memoirs of the Faculty of Science, Kyushu University, Series D,
Geology, 9, 55-93.

Matsumoto, T., 1970. A monograph of the Collignoniceratidae from
Hokkaido. Part IV. Memoirs of the Faculty of Science, Kyushu
University, Series D, Geology, 20, 225-304.

Matsumoto, T., 1995. Notes on gaudryceratid ammonites from
Hokkaido and Sakhalin. Palaeontological Society of Japan, Special
Papers, (35), 1-152.

Misaki, A., Kadota, H. and Maeda, H., 2008. Discovery of mid-
Cretaceous ammonoids from the Aridagawa area, Wakayama,
southwest Japan. Paleontological Research, 12, 19-26.

Misaki, A. and Maeda, H., 2009. Lithostratigraphy and biostratigraphy
of the Campanian-Maastrichtian Toyajo Formation in Wakayama,
southwestern Japan. Cretaceous Research, 30, 1398-1414.

Misaki, A. and Maeda, H., 2010a. Two Campanian (Late Cretaceous)
nostoceratid ammonoids from the Toyajo Formation in Wakayama,
Southwest Japan. In Tanabe, K., Shigeta, Y., Sasaki, T. and Hirano,
H., eds., Cephalopods-Present and Past, 223-231. Tokai University
Press, Tokyo.

Misaki, A. and Maeda, H., 2010b. Stratigraphy of the mid- to upper-
Cretaceous System in the Aridagawa area, Wakayama, Southwest
Japan. Island Arc, 19, 517-529.

Misaki, A. and Ohara, M., 2011. Discovery of Ainoceras
(Ammonoidea) from the Upper Cretaceous Futakawa Formation
in the Aridagawa area, Wakayama, southwestern Japan.
Paleontological Research, 15, 240-246.

R 15, 1926. fCHIAHRHASE OBFEITH T, HE M
75, 33, 378-84.

Nagao, T. and Matsumoto, T., 1940. A monograph of the Cretaceous
Inoceramus of Japan, Part II. Journal of the Faculty of Science,
Hokkaido Imperial University, Series IV, 6, 1-64.

RN FTRERAR, 1926, HA(LHEME (=) FIFLE. H#iIEk, 5,
527-532.

Noda, M., 1988. Notes on Cretaceous inoceramids from Sakhalin,
held at Tohoku University, Sendai. [n Grant-Mackie, J.A., Masuda,
K., Mori, K. and Ogasawara, K., eds., Professor Tamio Kotaka
Commemorative Volume on Molluscan Paleontology, 137-175. Saito
Gratitude Foundation (Saito Ho-on Kai), Sendai.

PR - RIBHERE - Al % - FIDGER—, 1996. JuNEIARFERE
%O NIEHERE & D LT 2 B /2 T LR ROHHEY
2ESRRS, 2. 1-63

INEARAE, 1999, FIHa Vv 27y 2 v OEHE. KIRFEFKEAIH
Rk, (39-40), 13-25

/ANFIESE, 2005, FIFLERE 2 o LcAEfKe ) <=7
VI O AR, FNEILE ST B SRS aR AR, (23), 37-44.

M P - Ak 5 - WHEES, 2003, AviEE A s e i

— 134 —



HRINHEOY > =7 )

B 5 LESAHREF OB, HESHEE, 109, 363-382.

fA B - REEL - NG 1, 2013, BEAHEARESET v
F A & Polyptychoceras Diik%fli 2 B3 2 MR R AIFZE. (LA,
(94), 19-31.

Shigeta, Y., 1989. Systematics of the ammonite genus Tetragonites
from the Upper Cretaceous of Hokkaido. Transactions and
Proceedings of the Palaeontological Society of Japan, New Series,
(156), 319-342.

Shigeta, Y., Misaki, A. and Ohara, M., 2012. Gaudryceras tombetsense
Matsumoto, a Maastrichtian ammonoid from the Aridagawa area,
Wakayama, southwestern Japan. Paleontological Research, 16,
244-251.

Shimizu, S., 1935. The Upper Cretaceous ammonites so-called
Hamites in Japan. Proceedings of the Imperial Academy Tokyo, 11,
271-273.

EIEIBAC « FEFALE - ERERET], 2003, AtyEE KHE A sk S
HEEROREF &L RBUCARF ORI, HIE 223, 109, 77-95.

Takashima, R., Nishi, H., Yamanaka, T., Hayashi, K., Waseda, A.,
Obuse, A., Tomosugi, T., Deguchi, N. and Mochizuki, S., 2010.
High-resolution terrestrial carbon isotope and planktic foraminiferal
records of the Upper Cenomanian to the Lower Campanian in the
Northwest Pacific. Earth and Planetary Science Letters, 289,
570-582.

WHER— A% - SPEPGLGE - ANAGERR - EHEEE—ES, 1977, dLiEE/NF
Mo HEBHECRER. UNAREBEEIOEE (ES), 12,
181-202.

Tanaka, K., 1963. A study on the Cretaceous sedimentation in
Hokkaido, Japan. Report of the Geological Survey of Japan, (197),
1-120.

FHHEEE, 1985, MEFREFTATE OAFRE A Hii A, WE=a—
A, (371), 56-63

HRIEZ < JINE—EE, 1995. BRHErH (ZFIUHE) OffR—
ERENIER « )11k & AT KETRNE 26 & L C—. BAnREEE
MWrseHs, 44, 11-25

HARIEZ - BUHEKEE « FDER— - BIIEHR - ol 2 - BIEF,
1995. PRI HAD FEATR 2 HE T 5 “ Sphenoceramus schmidti
(Michae, 1899)” 12DWT. AR SHS, 44, 27-46

Toshimitsu, S., 1988. Biostratigraphy of the Upper Cretaceous
Santonian Stage in northwestern Hokkaido. Memoirs of the Faculty

B v 8=7 v EBMILE

201649 A

of Science, Kyushu University, Series D, Geology, 26, 125-192.

Toshimitsu, S., Hasegawa, T. and Tsuchiya, K., 2007. Coniacian—
Santonian stratigraphy in Japan: a review. Cretaceous Research, 28,
128-131.

Toshimitsu, S., Maiya, S., Inoue, Y. and Takahashi, T., 1998.
Integrated megafossil-foraminiferal biostratigraphy of the Santonian
to lower Campanian (Upper Cretaceous) succession in northwestern
Hokkaido, Japan. Cretaceous Research, 19, 69-85.

DGR — « ARAGERS - BFHNE - VU ERHE - RAERERS, 1995, &
FEEAEROREY A — LA T 5 L CHHREAUE F Ofie
I . MBS, 101, 19-29.

T BHIN « A - AW - IIE5R—, 1958. 557> 0 1#IE
g [ B & CRHHE (B)I—238%). 66p. MEFHE
i, e,

Ueda, Y., 1962. The type Himenoura Group, with palaeontological
notes by Matsumoto, T. and Ueda, Y. Memoirs of the Faculty of
Science, Kyushu University, Series D, Geology, 12, 129-178.

AMZ R =« SPEFSAE, 2000, ACHEEACTSER & AR o L E
RREUCHERE. WHEZHEES, 106, 171-188.

Yabe, H., 1915. Notes on Some Cretaceous fossils from Anaga on the
island of Awaji and Toyajo in the province of Kii. Science Reports
of Tohoku Imperial University, Second Series, 4, 13-24.

Yabe, H., 1927. Cretaceous stratigraphy of the Japanese Islands.
Science Reports of Tohoku Imperial University, Second Series, 11,
27-100.

HLIFIBASE « IMARSC « FEREIEZE - RA)IUER - 75 3T, 2008. HE
REXETEOWETICHEN T 2 LA EREREFOHE. 1t
£, (84), 18-36.

Yao, A., 1984. Subdivision of the Mesozoic complex in Kii-Yura area,
southwest Japan and its bearing on the Mesozoic basin
development in the southern Chichibu terrane. Journal of
Geosciences, Osaka City University, 27, 41-103.

Yokoyama, M., 1894. Mesozoic plants from Kozuke, Kii, Awa, and
Tosa. Journal of the College of Science, Imperial University, Tokyo,
Japan, 7, 201-231.

EIAMBME, 1999. B, 7 —Nv 7R &, (38), 16-19.

(20164FE4 A 26 H32fF, 201647 A 8 HAZH)

— 135 —



