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Sedimentary environments and paleogeography of the Lower Cretaceous in South-
west Japan based on paleobiogeography of ammonites and dinosaurs

Masaki Matsukawa* and Toshiharu Tsuneoka™**

Abstract In Southwest Japan, Lower Cretaceous sediments are distributed in three
terranes: Hida-Chugoku, Chichibu and Shimanto, from inner to outer, with a WNW-ESE
trend. These terranes are characterized mainly by nonmarine, alternation of nonmarine
and marine and marine deposits, respectively, which are interpreted to have accumulated
in fluvio-lacustrine through shallow marine shelf to shelf slope environments.
Additionally, in the Teth-
yan, NW European, northern Pacific and Boreal provinces, in southwest Japan, provides

the occurrence of ammonites, which were distributed
important evidence for the influence of both cold and warm water currents originating
in the Arctic and near the Equator, respectively. The latitude of Southwest Japan in
Early Cretaceous, therefore, 1s inferred from the currents generated by the coriolis force.

Lower Cretaceous dinosaurs from both the inner and outer sides of Southwest
Japan show that the Japanese islands in Early Cretaceous time were a part of the Asian

continent.
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Figure 1. Map showing outcrops of Lower Cretaceous strata in Southwest Japan. 1: Choshi,
2. Sanchu, 3: Ueno, 4: Ogouchi, 5: Idaira, 6: Todai & Misakubo, 7: Yuasa, 8:south Kii, 9: Yura,
10: Katsuuragawa, 11: Nakaizu, 12: Kaminaka, 13: Kitoson, 14: Monobe & Ryoseki, 15: Birafu,
16: Doganaro, 17: Haidateyama, 18: Yamabu, 19: Goshonoura & Mifune, 20: Yatsushiro,

21: Uminoura
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i % (Figures 1 & 2). BATH AL O 1L H B R
%, BE e - WEREERE - REaro kY, T
YEFA bR U LT AEEKEYILE, BE, B
Lifbr, WEdbh, ieh % & A, &ilgEM
A& RIS b (Matsukawa, 1983). 2 2 T,
JEHERE 20 & MERLE ~ DB RIS 2 RS H 1,
AFORIAABEALOH 2 # & 55 3 Wi ED (Matsu-
kawa & Obata, 1989, 1992) 4 ¥ 5. —7,
MM OB cME gL, Sy —h 6O
RE - KINEHRES - s - HER ol EHS
PWEREOEEPOBR SN LRGN, LR,
MR CcoORRE - BRI HEE S Tw 5 (AH -
FH, 1986). Z4uid, BIEILHE o> Bk ACH R EE O HE
FEAAMTIMRN TR, THE), ALE, BRI
WL Tz (3 - #8311 1980 ; Sato et al., 1981 ;
Hisada, 1983 ; & & - /i, 1984 ; Sashida &
Tonishi, 1985) & & & 733, DU 35/l A B 12
bIEFRE L FFOREE ET 2 REGIFLO LN,
HUORET CoOMRBISHEEI N TS (AH - £
B, 1986). &5, WA AERICET 5B A0mE
DR T & BT R L 2 DRI HEL 0 HEREAR
A s (AHEIEA, 1989).

I EE R, REREE S - CRHILmE o
BB LIRS TRE-THBY), Th5OBEIXHE
D SERE N2 EDT 7 7 v 7RI O
BaoRaSns (shii et al., 191) (Figure 3). fiE-
T, REEMAHOIIFEERVHE LG L2 &
(Hauterivian H9) 121%, #oIbmEANIZ &N
RO L R RS 2 0 U CIFEL T
W LR E NS, ZoBRIE, IhHER &R
TR R O R B < U T A /N U RE & o [R] I
BEMBRITREN S LI, BEORICTE I O 1
KBRS AHE 2B LER 2R LERO D
DTHEWIRY, dbh S ERET 5 RiEEM 2 & BE
WMEE DR GEPHEE SN S.

2. MERSR

B2 0, BRACH I T RS 2
BN ToAT 5 Figure 2). Wim o TEiHE H R
&, B, BE, BaREERE, BRErH 20, K
REML A CHEMIbA % & &, WO TEHEHERO
atRE R, (LARBR &HERREOZEDOMMED 5
Wi O TEREEE % o F R R BRSNS b (Ta-
ble 1) (B3I - VLEE, 1987), Wiwm O TEHHIERE,
KED% L OTFTEEHER TS 5N T 2HETHE

(a)

40% 20

.

(b)

Figure .3. Rose diagram, indicating current
directions, based on the fabric of conglomerates
(imbrication) in the basal Ishido Formation
(a: northern and b: southern flanks) (cited from
Ishii et al., 1991).

fo 2 B HEH O #EEY Hauterivian £ i) (Matsu-
kawa & Obata, 1992) TR &z L, #1 b
DEKMOMEDOHRBEIrHET 5 &, B,
O TFTEHHEARAILAOEBERY» S, EHEO %
NABAAEDIT L w0 H 5 Bl EF LV
DOEATEZRL OB EN b0 LHEES RS I -
ILRE, 1987). Z0fk, Z OHpEOMIARICE, b
WOTEHAEATIEREFEECHEESTONLRE
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Table 1. Geological comparison between the Lower Cretaceous in the northern and southern
belts of the Katsuuragawa basin during the second transgression phase at Early Cretaceous

time.
T L
ik I LB
HERH O ARG
HEE R OB Y
W5 LW EETE | B RS
" Fou— b, AiKE, BH | AE, ERIERE
w | EEHORE | s, i T
0
2] SR RLE Pl b om B
| xmonn | ERDE PR i
i
% K~ el P i AT
0 (Rit) (R 1)
s B FrA, KLTVERK | ol
i TEROBPR AT E | RERHTOHE
# TrEFAL
THM OB | TS T
s N AW | Wil ikiE i i

Q:Q, =1 33°55'N
= Na@ya

R ey

-Tatsugatani

0 1 2km

f SN E——]
E= Hanoura F.

Mamidani F.
%4 Basement rocks

O Granule-pebbly sandstone
(O Pebbie

O Cobble

QO well-sorted
(@ Moderately sorted

. @ il-sorted
B Brackish—-water moliuscs

¥¢ Radiolarians
(‘Direcﬁon of transportation

0 Ammonites

R - Mari
Taksoatani |~ % Marine moliuscs

Figure 4. Map showing average sizes and size sorting of gravels in the conglomeratic rocks and
faunal distributions in the strata during the first transgression time. Radiolarian localities were
cited from Ishida and Hashimoto(1991).
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Figure 5. Geological map of the Lower Cretaceous in the Haidateyama area. 1: Aso pyroclastic
flow deposits, 2: Tano Group, 3: Higashidani Formation, 4: Sukubo Formation, 5: Ishiba
Formation, 6: Osaka Formation, 7: Koshigoe Formation, 8 Haidateyama Formation, 9 Yamabu
Formation, 10: Shinkai Formation, 11: Motoyamabu Formation, 12: Pre-Cretaceous formations,
13: Granitic rocks, 14: Gneissic rocks, 15: Serpentinite, 16: Fault
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E L Bt oA AE D & EilEE O SAREM AL O
EHICLIYVHNEBEL»LEREBORE EE S S
(Figure 4). —7J, MWL, 25 FHE%
EYAWGAREEME, BERA & 2t rHE 8
B R EI (LA 2 & I A O S & RIS
A, WAn O TFEEERDT IV Y £ 7213 % O E H
LM, TR, LRSI L NEROREE» S ME
WIIZ DT TO—EOMRIE AL T\ e E 2
ENTW5 (I - {THE, 1987). fiE->T, Bila
o0 TERE R OHER & BIAA L oI, BRHE )
BET AR T A HEER T T THAERDE
Fie LTCHELTBY, ineEio T HEA

FEOMRRGOHIZH ), HRLEES SHE L 12
ERERICH2EEZLNS.

3. AMES
KAMEARBRLLED 1218, 1 HPE S i 3
THERE IR AR R 5 B IR T T B
(Figure 5). Th o OHifEE, ERSCTR2WE T
Wiz TV b2, ZR2h oo 2 8w
TN IEMERIE D S ERB A~ DB RN % R,
ZOHIBAKTI, BENELNIEZD LN,
NS IEAOFETEL D 3 BOEER Matsukawa
& Obata, 1989, 1992) IS T 5. 5 O HUE
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Figure 6. Lithologic compositions of conglomerate in Lower Cretaceous strata of the Haidate-

yama area.
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WIEPEENTE Y, ML S BB
WREREOZLFRONE. T bbb, BOHD
251 H o (Berriasian#i % & Valanginian
) oI, ks, TlE, AERE, A
GRS R & OKBE OB EHT 5 Figure 6).
—75, koD E 2, 3HE OHEEY Hauterivian
7% & Barremianffl & Albianl) O#fE 213, F v —
N, WA, RBE, BEES E OB % (Figure 6).
KEEED S L, [ERE TS I RO RV &
CATEMB LI EEZ LN IREENIRDLNS,
KBCERE A UG L 72 %I, fEmE 2 1 T ©
Bl#E L, FRICHMEVITER SIS L) BIED K
— R AR ERE T 2HEHBR TH o728
HEsnsb., f/, RAEHIIEVELEIZED S
N, BAEZ OB ITIE 2k, 18k < 5k
T LGRS 5. [ERMERIEC OfRE &
SHEPRL 0T, ZoRRERIEZ oMz S
A TEHEEROHRER L BICHR 2B - T
Boa & RICED EIFo N2 TR0 E V& 25 EH
END. EHIT, INHOBICEBRLIRER A
5N, BHA S OBMIT SN (Figure 7). $72,
WaEBRICE, FRIZEED S ofh % 23§ 858
HOEENE L, BEofthyme i, milo
BEMOBEEIEEEINS. HOBEOHEIZ v
B 2RI ERDSH L L L ELSbEDL L, R
ﬁﬂﬁ%#%%«%ﬁbf:&%?#t&ém,
28D B WEREHI AT B KEUETE O 55 s
ﬁ‘%%ﬁﬂf\/‘oﬂp EVHEESND.

EHAERICED < EFEANEOEH I

PART H ARSIV O 5 B H R PE 2 & AMEI~FE IR L
OGP NTHATAL. Lrl, #hor il
OISR CHEd 2 &, IR e v LIRS
2 & g BN HEAE AR 2 ~ CREMIRHE O HEREAT 1o\
12 WRERB OB P BB O L ND. fE-T,
Z NS EHEN D S MO TR —E O TS TR
ENL DT, BIEODHIEENS DBRL 5 HEFH
PHOVBINODOTHLEMRENSL., ZDHEIC
DWW, HEEW OB & b o RS
LEFRLLBL CERT S

. B OME
EWE AEHOTHAERCE TN AMES L)
& 7 & HeRE Y O G A A N B (Figure 8) .
FHUZHE O T E BRI AL 2 v LiIBCHERSAE C,

A AR

BRI

= 7
/
/ YamabuF
/\/~—1 @
— A\~
— \_____A—‘
/__,
' \
Key
N

@ cross lamination
20% imbricate structure
10% ripple mark

Figure 7. Rose diagram, indicating current dire
ctions, based on the fabric of conglomerates
(imbrication) in the Lower Cretaceous strata
of the Haidateyama area. Geological map is
coincident with that of Figure 5.

WL O OHIFICHENTEET 5 (BT H, lgng,
Masuda et al., 1991). Z® 5 &, EHEIOLES
it - Tofs 5 FIEREE, FED» ST,
BIPE A AL, FD O HAOE I 2 85 g B,
AT THE, BROBEEOHM»HETLENS
Masuda et al., 1991) IhiE, oo FR
BEEOWRAMOTE, 7Ll B S e -7 =
ExRT. B 60, LTI OFEING W O FEUE B
T, B OEAE, Ly SEENOHER S
RRBHE, Uy SVER F v A VEEOES], AKF
LEROF A SET SN, LA OB O
FEMNHEE SN B (GF - )2, 1983 ; Masuda et
al., 191). ChoLDFRBHICIXA—VI—V 7
4 MEPETINE. 0 BFRIINEVOFEE B
WZEEND L DI, 468~555MadK-ArfEt %k L

>
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-e— Direction of transportation

Inferred land

Figure 8. Inferred paleogeography and transportation systems of the Lower Cretaceous strata
in Southwest Japan based on the paleocurrents and horizontal size and sorting index
changes of sandstones and conglomerates. Based on Ishii et al. (1991), Matsukawa and
Eto(1987), Chang et al.(1987), Masuda et al.(1991), Kalinin and Matsukawa (1991).

(Shibata, 1979), LMpeBET & o KBEX M L
TWaHERHELEEDD 7 7 RiE & R
ST (R - Kk, 1979 ; Shibata, 1979).
72, WEHOBIN LRBoOFREHE &, FRUI
WO FPERE L RFkORFELEZ oAbt —v a—
V7 A MEEERFL - VIGEENKD LN EE
RSBt E2 &L F v — MEFE TR B E DD
WHERHOBZERAHEE SN TWD (FTHIE 2,
1991). - T, FREHOMBAM O, Ty
KHBMPFEL Tz g SN s, g, 1t
HIZHWAHBEREOFELREL, B THRIHOR
ENOTEHHERE —HOMBAH A TKL Tz
T EeEAYE v (Kalinin & Matsukawa, 1991).

TR HAROWA & 0 & & 12 KEEE o E OB g
HETHEREP LI ETEH 2 OB NOHFIAD
RSN, REMAOEEHHEE Sh T3 (Chang
et al., 1987) (Figure 8).

B HANG T, AfEEEET 5 IUFHHE R
DWEIZH 5 KM T, LED> SFEE LB »
SR~ H A RTBLIREBEFZOON S
(Ishii et al., 1991). BHEDIIFHHER O BFH] L TH

R —-EEEIME BT 55, 2 DFEIE26Ma b
L5MaF TR I -/ AKMorniis by (Kawai
et al.,1961 ; B, 1991) DFEREZRL TWwE. =
i, (R EEERAHER L e B LI E
BCHI & 0 #990° 12 & EFET E b Y ([l L 2L E 1S
Hot- LRI NS (Hyodo & Niitsuma, 1986 ;
B, 1991). TE->C, IIHHEROHERE LD
TIANEIETE 2 S A LB D S b~ O 2557
EN 5 (Figure 8).

PO E BEES O B ) | 48 3 T I R R IR E O KB
MNOEE S OB EH I HE S 1 b (Figure
4ZE8) (RBJI] - VIHE, 1987). ORI IE AL ETE
R, WEBEFHLHMNEO THEHERTLIAD LN
(FR)E A, 1987 ; Matsukawa & Obata, 1993b)
BUAA B REAC 4 E LI TE RS H AR T o e s & mg
DEHABEIRENS. Lo Lass, JUNESE, ™
R B )1 2t B BIL > LU R (TSR T 1A RS
HOBEROFEIEESNLD, ThbHZEREE
Thol-tEEE NS Matsukawa, 1983 ; /1] -
TLHE, 1987).

AR A, PER B AYNE CiiRiEHE o HE R
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OB SRR S 2. —7, EEEA
A TR 2 W Ll o & o, =
TN BRI S HEZE S 7. TS O RIS E i o
WA ASTEE L T RS RO T, WO M
WIEBEMDHE L T2 L BIRT 20088 TH
A
FARHAROTHEERY SET 2WLA X, 8
AR RE L FREEMALERICX S sn b, A
AR RESYVRT IS A L, Bl 7 v LIRSS
HTHBRREL RS 5. —F, FIHEWLA R
FROHIBIC 5 L, REBEEEOREIBR ST
W2 (Kimura, 1979, 1980, 1984). 2 20 &% 5 &,
e XFT LMWL ERD S, MM TTREL 5
BRI L T IR & iz (Kimura, 1987).
AL, HAMWLAREE ST E SRR AT
NEBCLYVBEL TX-0 DT, TTHRITEKIEEH
BEHELTW 230 TH 2 v ) BR(HAA,
1985, 1986) #Z#F L 72. L2 L, WHEHADO/H i

B ENTHIEOB OREBRABEOEM L K& {,
D7 b b EAMPLAEE % FE S 2 A T B
BRETH o725 01, MEIEREXERTH - 72
ET AR A RSN A ORFIC X BFME, 1991).
2. PoEFA B

TR H AN TIE, AR TREDLN T AHEIHH
Lo 3 E O ER Matsukawa & Obata, 1992)
DHBIZT Y EFA M EINE, 2D B, FHiC
5 2 [ H o vl e auterivianifis 5Barremian
) OB ICIZEEOT VEFA VS HETND.
0% 2 B H owEER I, TR AR CHEBL 1
PR S NGED 2L EThH Y, RO Z 0o
HEBPLT VEFA MEETH. T, TVEF
A MCES KB HAOFHAEL SO B O
BROBRITK &,

Barremian#io 7 v £+ 4 A E > S LI
WA EM»LEYT S (Figure 9). TH5DT ¥ E
FA M, 7FX, kI - ux, KL7 ki

Key

B Crioceratites(C.)
% C.(Paracrioceras)
A Shasticrioceras
0 Simbirskites
® Barremites
%. Pulchellia
O Bivalves under
the warm current
K- Current from the Equator
Current from the Arctic

E Area influenced by
the Arctic’s

Inferred land

Figure 9. Distribution of some Barremian ammonite genera and the presumed paleogeography
and paleocurrents around Japan. Based on Matsukawa and Obata(1993a).
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KT R HIER IR %2 b D TH B (Obata
and Matsukawa, 1987, Matsukawa, 1988,
Matsukawa & Obata, 1993a). 7 F AEpH X
® Barremites, Pulchellia, Crioceratites (C.),
Crioceratities (Emericiceras) S h$k 7B 7, A
B, FHEE, W EE, AELE, AEILE>SE
5. —%, L3 —av Y EX o Crio-
ceratites (Paracrioceras) \X &, HHIE, T/
W, KL 7 VE Y B X O Simbirskites
(Milanowskia) 754 BRI, dbAKFEEFE N 3R X
DShasticriocerash g, HEE, HHE, T
R, AEEIcEINnG. FERE, BB, FH
BEI s EB T, 2 ol LoEhEXOT v E
F4 bEELY, 7T AHPHEXOENL EZEN
DA os BRI BT AT VT A4 PBEFLT
ETAaZEidhw., Zhi, TYEFAMEET S
JBHes, T F AEHEIX & LIS OB IE X
DT VEFA MRETHEEII SN, Bird T
DO (72 RAMR) OB Z L #ETE 5.
Obata and Matsukawa (1987) & Matsukawa and
Obata (1993a) 1z L niE, 7 F AEWHBEX IZET
5T vESA MMEEERBIZ AL, LTI,
g —o vt WKFESYHBXROZNS 35
MBI L, 210 O0MIE LRI T
CHMBTH B, HEo T, THFEH AR OSSR,
FRAE A & DG & AARTT A 2 & DI D % 0T
2o D LBRTE L. BIEEOBARMETIE, REr
b OISR, LGS 5 O Tl £
N5H0OT, FIEIREA»SHELKEENEZ, %
BRI HEN S, ZhE, #EROBEE o
EEICEDICLDT, IbEERTIIILFEI T &
B S OWRIZENME 2R 5. HomE »
B AELCLRLHALFA L CH L2 5, RO
MEOBPIBEIFRLETHIETTHS. 0T,
HITEA B AL M B 0 P R H ARSI 1 64 30° Pl ko fif
B2, BEMMIELSIEEEDL -2 LR
WCe&n., Zhid, KIFoE 2 HIHOBEAEDIZFEY
T 5 WERREOELE L WEE (=Figure 20
AR OB TICEZ S EHBEEO T — 48
FNFN22.5 (14.4°H 532.8°) £26.9° (Maenaka
et al., 1985 ; EH: - AL, 1985)TH B T L & b
RN TH S, BEAR T, THEERYH
dtewmic#in ComT B (BRI - TLEE, 1987).
Barremianii# 5 Aptianfindb7m o X/ #E L
WOMARE OERILA % BT 5 L WE oL@

2FESZ T TH A, ILHOF B TEIEI—ay
NEIERFEOTHEM MBI 2T Y EF A
N ASEF AWM - VIRE, 1987), BT OBELSE I
BIELESEZ R THEEOD 2 A EENS
(H{t, 1985). T oikinix, BEowINEao
Aptian#i Ty EMET, b HILER (LIEERE)
CERORBEICE TN MBI ERBICHE
(AERB O D REEORE, KEBO b O
FEOBREEDLDEIRE) OH S I LR
Ent., Fol, BHEOKERE DS Cucullaca
ScabrotrigoniaPEH T 5 Z L&, b o HEE
BIzEEN5LDICHRTRERBE THo 7122 L
RRT A REESTER S T WA (FfL, 1985). Zh
S VT O T 56 3R O TR 0 355 0 MR O FHE 1R
Wy2db0eBbhs, ToOL)CIFLRETOT
VEFAMETHBICES CAYHEOMERX, o
DHEHOMEICE D L LBREN DO T, FHIEH
—HOWRIGOFICH Y, WL S BRI v
WEBRICH -7 LBRT 20X GHNTHS.

3. &

i E 3R O MRS TH (Aptian ) 2> 5880
JEBF & Ornithomimidae gen. et sp. indet. 7%¥k
ELXhnTwb (Matsukawa & Obata, 1985, 1992 ;
Manabe et al., 1986 ; Manabe & Hasegawa,
1991).

Ornithomimid$H "% { FHRHHERL» & Hid =
nTwab. Lo L, Barsbold and Osmélska (1990)
WX B EEyITNLOAptian#iZe v L Albian#i 2 5
b Harpymimus okladnikovin’ EH L TH Y, #
WETEE DOOrnithomimidEIZE Ly TLDF &
LRz D TH B LBIRNTE 5.
HEARB T ER O OrnithomimidEIZFE S h 2 AR
F—2oDFHETHE. 207D, BRLELARLVT
DBENFRTEET, 205D L)V TORMKBELR D
B TERV. L2L, ERBTHELTY IV
D b DA 0rnithomimidFHDO R LD D L D &
WAERSTHE, MEOREERIFFTE 2.
Mg, ek X BRTH o 2 EEMED SV Figure 10).

RO RPIE, THOBRENP AR TH L. FiF
RoOFIIZE > o BEEHORSE CR, 19D)5 1,
FRUbE & s oBER X ERIEECE 5.
HEAKE T8 <13, Ornithomimid#H & iAKAE —#
E@Nippononaia ryosekiana Mataukawa, 1983)
AEFE$+ 5. Nippononaia ryosekianaid, % OAff
BIAPE RS B AT O FREH L MRS, BEORE
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Figure 10. Distribution of some dinosaurs and freshwater molluscs around Japan in late Early

Cretaceous time.

WEHLHPEOHER,LET L. Iy, EKE
D LTI & Z 0 S DR 4 Bl X B
AEMT L 00T H B, &5, FEOF
WERE OISR & HEARE L EA R & T
TEMBEOREHENIFDO SN B (R X 2 H1E,
1991). Thb i, FERTH A 2SS EAL I 1,
IR 7 ¥ 7 REEL Bl & Th - 72 L T R
(B3)114E A, 1987 ; Matsukawa & Obata, 1982,
1993a, b) % XHFT 5.

IRHOZ L, TR ARSI O - B
WA A AR DY B A AT T I N s i g - AE
U 7R (RIS, 1991) % 2#E5 2 & 32, W O
22 - SRR L E 2 [ H 0 EED (%
HAiHauterivianfi# 5 Barremianfi) LlgiTdh 5 =
& ERT.

&

D)W HASNE O TEHBERS AT 5320
Wi O HERRAH & WA I 3D C HERRBRBE O £ 0k

#

N7z R, B SUERE C i R iR & R
I L OFEEEMBEGE RO S, s iddbflic
Reedd & FEEN LT AS % MRS D & 2 —E D HERRSS TR
ENTEBRCTE 5.
2)EMHAZMOTHAERICE TN L EER
EWERED S HBEM OB FIASRARN S, N
DFRUETE OHR AT, KB IBTHIEE
LTwieifgsnsg., —7, WEOTHEHERD
HUEAAEE 2 S REANEEEL S~ HH &
AL, b OBEEATBR I N D, WO’ I2i,
WRAMOTEL TR/ T L2ARS L2 VDT, HED
BHUCEERDSTEAE L T2 BT 5008 6HBYTH
B, B, AR IR R EE ORI
BEORFENEAL D> SEHAORBEOFEIEE SN S
B, ENLEBRFETH 2 LBREND.
3R HAIEOTEHERIE, 7vEFA b
*ETAH, 20D L, Barremian#io b o, 75
Z, I - v, RLT7AVELKRFEEDL D
BB MR &L, Jhig, EEEA
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MO TEHEERY, FELS LIBEIrLD 200
HBROEB RS T LBRENE, T, R0
PR 0 AV g 230" Ll E o B % & CHE L
FIZRBEONBILH -7 L BT

4) TEFE H ARV O 1L E R A S B Rk AE
ZHEIERL, s 0EBEEoNwHIEB X O
TIOTRENS LFET S, IhL, BT 4,
FER B AR O/ s T s e 7 O 7 okRE & Rl
ERRICH - L BRT.

HME KROOCE L ONBANAE (B R R EE),
NS TESE (BIRRFHER), RHEE AEFERT),
ARASER (B ARSER IR SERT), A & (R RE
M) oIS 0B ELMER, HBE
TV IS, AHEELEERBRERFES
KEVIIERIIOME BT 2 REF R A&
THEX, BHREEC. $72, IERE, BHEIF,
RS, MEAH, FEE, FRHEET O & KIS
&, FBIRKFHETHBRAER O X5 L IERITE
BLTEELBERORMLATEN:. ThbnF A2
BT 5.

X 28

Aita, Y. and Okada, H. 1986. Radiolarians and cal-
careous nannofossils from the uppermost Jura-
ssic and Lower Cretaceous strata of Japan and
Tethyan regions. Micropaleontology, 32, 97-128.

O, 1991 FREH A O 0BT OR B -
FHBELELAOMRE (1)—. ZHHERRERL
o, 55—69.

Barsbold, R. and Osmélska. H. 1990. Ornithomimo-
sauria. In Weishampel, D. B., Dodson, P. & Os-
mdlska, H., eds., The Dinosauria, 225-248, Univ.
Californ. Press, Berkeley, 733p. _

Chang, K. H., Kim, H. M., Chang, C. J. and Park,
S. 0., 1987. Cretaceous stratigraphy and paleo-
current analysis of Kyongsang Basin, SE Korea.
Abstract First Intenational Symp. IGCP-245, 9,
Urmugqi, China, 52p.

Hisada, K. 1983. Jurassic olistostrome in the south-
ern Kanto Mountains, central Japan. Sci. Rep.,
Inst. Geosci., Univ. Tsukuba,(B), 4, 99-119.

AHE--BR - FHEARER, 1986. BARILMTEE o K —
Va7 R-THHERMIMEOREERE —. M,

92, 569-590.

- FEPOE - BJUE—, 1989, BAEILIMIC B
RS RHINE. HEE, 34, 85-94.

Hyodo, H. and Niitsuma, N., 1986. Tectonic rota-

tion of the Kanto Mountains, related with the
opening of the Japan Sea and collision of the
Tanzawa Block since middle Miocene. Jour.
Geomag. Geoelectr., 38, 335-348.

AHE - ABARER, 1991 MEHBEOH TEHE RO
HMERBEE L F0oT7 v EF A ML BEN. BEK -
R - JE, 25, 23—67.

FAFEEE - RINIESE, 1980, BARIUMERL ORI~ S E.
(R, 4, 32, 195207,

Ishii, A., Takahashi, O. and Matsukawa, M. 1991,
Development of the Cretaceous basins in the
Kanto Region, central Japan. Abstract Intern.
Symp., Origin, sedimentation and tectonic, late
Cretaceous to early Cenozoic sedimentary basins,
eastern. margin Asian continent and workshop
IGCP-245 in Fukuoka, 87, 118p.

TRISATHE - JLILZRTE, 1990. FAH A B GHEER. H
AMBFRENEEMAEHEERE, 356.

, 1991, HARIZBI 2 7L — bR OKE
BEHARFIEGOH L R ER S, a4, 100,
697 —761.

—— - RSB, 1991 MMEFERBFILFOXY 2
FHRo ) v R—BEINTRIER ORME —. HEM,
97, 431—450. '

EUEEE - REBE - AR, 1980, BRILMTEES, &
FPR AT AR - N Etg o A . HE R, B,
733—753.

Kalinin, J. and Matsukawa, M., 1991. Correlation
between Japanese and Sikhote-Alin (USSR) se-

quences in the early Cretaceous. Abstract intern.

Symp., Origin, sedimentation and tectonic, late
Cretaceous to early Cenozoic sedimentary basins,
eastern margin Asian continent and workshop
IGCP-245 in Fukuoka, 54, 118p.

Kawai, N., Ito, H. and Kume, S., 1961. Deforma-
tion of the Japanese Islands as inferred from
rock magnetism. Gephys. Jour. Royal Astronom.
Soc., 6, 124-130.

Kimura, T., 1979. Late Mesozoic palaeofloristic pro-
vinces in east Asia. Proceed. Japan Acad., 55B,
425-430.

NI | -El ectronic Library Service



The Ceol ogi cal Society of Japan

164 ' AL - [ERFE

, 1980. The present status of the Mesozoic land
floras of Japan. Prof. Saburo Kanno Mem. vol.,
379-413.

, 1984, Mesozoic floras of east and southeast
Asila, with a short note on the Cenozoic floras
of Asia. Geol. Palaeoni. Southeast Asia, 25,
325-350.,

Kimura, T., 1987. Recent knowledge of Jurassic
and Early Cretaceous floras in Japan and- phy-
togeography of this time in East Asia. Bull
Tokyo Gakugei Univ., sect. 4, 39, 87-115.

AR YRR, 1960. FHUEEEOH LS5, T3 AL
2, 3, 369—426.

Maenaka, K. and Sasajima, S., 1985. Preliminary
paleomagnetic study on the Lower Cretaceous
series in the outer zone of southwest Japan.
Rock Mag. Paleogeophys., 12, 38-43.

Manabe, M. and Hasegawa, H., 1991. The Creta-
ceous dinosaur fauna of Japan. In Kielan-
Jaworowska, Z., Heintz, N. & Nakrem, H. A.,
eds., Fifth symposium on Mesoz. terrestl ecosys.
biota, Palaenot. Mus., Oslo, 41-42.

Manabe, M., Hasegawa, Y. and Azuma, Y. 1989.
Two new dinosaur footprints from the early
Cretaceous Tetori Group of Japan. In Gillette,
D. D. & Lockley, M. G., eds., Dinosaur Tracks
and Traces, 309-312, Cambridge Univ. Press,
454p.

Masuda, F., Ito, M. Matsukawa, M., Yokokawa,
M. and Makino, Y., 1991. Depositional environ-
ments. In Matsukawa, M., ed., IGCP-245 field
trip guide book, 11-17, 116p.

Matsukawa, M. 1983. Stratigraphy and sedimentary
environments of the Sanchu Cretaceous, Japan.
Mem. Ehime Univ., D, 9, 132-178.

, 1988, Barremian ammonites from the Ishido

Formaticn, Supplements and faunal

Japan-
analysis-. Trans. Proc. Palaeont. Soc. Japan,
N. S.,149, 396-416.

and Obata, I., 1985. Dinosaur footprints and

other indentations in the Cretaceous Sebayashi
Formation, Sebayashi, Japan. Bull. Nation. Sci.
Mus., Tokyo, 11, 9-36.

. and . 1989. Acanthohoplites reeside:

(Anderson) from the Lower Createcous sabayashi

Formation, Japan. Bull. Nation. Sci. Mus.,
Tokyo, C, 14, 79-86.
and 1992. Correlation of nonmarine

and marine formations in the Lower Cretaceous
of Japan: A contribution to nonmarine formations
in Asia. In Mateer, N. and Chen, P. J. eds.,
Aspect Cretaceous Geology,
78-93, China Ocean Press, 304p.

and

of Nonmarine

1993a. The ammonite Crioceratites
( Paracrioceras) and Shasticrioceras from the
Barremian of southwest Japan. Palaeontology,

36, (In press).

and 1993b. Dinosaurs and sedimentary
environments in the Japanese Cretaceous: a
contribution to dinosaur facies in Asia based
on the molluscan palaeontology and stratigraphy.
Cretaceous Research, 14,(In press).

FANIIEAE - TLRESERY, 1987, FEESIRMS)I Rt o> T 38 B
FORE & HERREREE — 5 OB oL 2 H O FTELR
T L T—. #EM, 93, 491511

SANEERI - KL, 1987, HOARPE L BEEOR
WRIFOLE. A, 95, 54—56.

FAAEER - NEARA: - ERIEZ - KEEA - HAE - 21
LR - HEY, 1982, AFREERICBU B - JE#
RE ot AbA, 31, 1 —26.

Obata, I. and Matsukawa, M., 1987. Existence of

some boreal and subboreal ammonites in the

Japanese Barremian. In Kullmann, J. and
Wiedmann, J., eds., Cephalopods: Present and
Past, Schweizerbart’sche Verlagsbuchhandlung,
Stutigart., 469-476

WAFED - FILEE, 1985, BiEIH BN AE.
BAMEZES2ERBHES, 152

Sasajima, S., 1981. Pre Neogene paleomagnetism of
Japanese island (and vicinities). Amer. Geophys.
Union, Geodyn., 2, 115-128.

B ELE, 1991 WHEMEAF € OERE. HEHIR, 4135,

Sashida, K., Igo, H., Hisada, K., Tonishi, K.,

ta, N. and Iwasaki, T., 1984, Cretaceous radio-

Iyo-

larians from the Kanto Mountains, central
Japan, Ann. Rep., Inst. Geosci., Univ. Tsukuba,
10, 106-110.

Sashida, K. and Tonishi, K., 1985. Permian radio-
larians from the

Kanto Mountains, central

Japan -Some Upper Permian Supmellaria from

NI | -El ectronic Library Service



The Geol ogi cal

Soci ety of Japan

THH H RS O TR T RO HERIRSE &

Itsukaichi, western part of Tokyo Prefecture-.
Sci. Rep., Inst. Geosci., Univ. Tsukuba,(B), 6,
1-19.

Sato, T., Takizawa, S., Kuwabara, T., Sashida, K.,
Hisada, K., Aono, H., Fuseya, M. and Araka-
wa, Y., 1981. Exotic nappes of probably sliding
origin in the South belt of the Kanto Mountains.
Ann. Rep., Inst. Geosci., Univ. Tsukuba, 7, 56-
59.

Shibata, K., 1979. Geochronology of pre-Silurian
basement rocks in the Japanese Island, with
special reference to age determinations on

orthoquartzite clasts. The basement of the Japa-

nese Islands. Prof. Kano Memorial Volume,
625-639.

FEE - REHS, 1983, FILIMoFIUERICET 2 2,
3OMR. ANREERRELY ¥ —BFR, 9, 1 —1L

e - AR - IO, 1991, BEI Rk o FHUE
BEOBEE D S L 22 BT & 2 0 B

165

HEME, 97, 345—356.

ERIEAT « ANk, 1984, BABILME RS, HETl— &
Hiitigom A RoB e & WEEE HEELK - B85
WE, 28, 31, 29-50.

HEEER - KERIR, 1979 #—va+—v 71 NI S
HIZHAFNBOHM. NERZ AR CE, 601—
623.

HCILZ, 1985, PUERACH o HE R~ TEHHEROM T
hWE icowT—. LA, 38, 23—35.

, 1986, TR HAAHEROHMEE. /L, 41, 1—
16.

Yao, A. 1984. Subdivision of the Mesozoic complex
in Kii-Yura area, southwest Japan and its bear-
ing on the Mesozoic basin development in the
southern Chichibu Terrane. Jour. Geosci., Osaka
City Unw., 27, 41-103

JEERE, 1987, #FFBAIOLHEHRIIRO B H B
WERS L CHERERK. FIRE IS HEE BAD
WHE 6 TEHF, 84, IR, 279p.

NI | -El ectronic Library Service



