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Cretaceous System in the Western Part of the Katsuragawa
Basin, Tokushima Prefecture, Shikoku, Japan

By

Kyoichiro Numano and Mitsuo NAKANO

AnsTrAcT: The Mesozoic rocks are well known and scattered in the narrow areas of the
so-called Chichibu terrain in the Outer Zone of Southwest Japan, and they have been studied
by a lots of geologists and palaeontologists because of abundant occurrences of fossils and their

complicated structures.
The Cretaceous strata containing a number of animal and plant fossils are somewhat widely

developed in this area located at about 20 Km to the southwest of Tokushima-city, and have
been surveyed by many authors, such as Yeuara (1924), Yase and Nacao (1927), and others.
On account of the complicated geologic structure, their oppinions for the Cretaceous are

somewhat disagree with one another.

Fujikawa
formation

formation

The stratigraphy of the Cretaceous system surveyed by us is as follows:

Cenomanian Desmoceras kossmati.

(200 m. =)

Upper
member
(350 m. x)

seams at the uppermost.

. layers at several horizons.
Hoji A

Lower the uppermost, yielding plant drifts.

Pterotrigonia and Nipponitrigonia etc.

Upper member---Sandy shale with sandstone or conglomeratic sandstone layers
(190 m. =) at the base and coal seams at the uppermost, yielding lowest

Lower member-+-Sandy shale with sandstone or conglomerate layers at the base.

Pterotrigonia-bed -+ Sandstone and shale in alternation with coal
Nipponitrigonia-bed-.-Conglomerate and sandstone with sandy shale
Upper part.--Sandstone and shale in alternation with coal seams at

member Lower part.--Sandstone and conglomerate with sandy shale at the
(220 m. +) upper and coal seams at the uppermost, yielding

Upper member---Shale with thin sandstone layers at several horizons and coal
Hanoura (150 m, =) seams at the uppermost, containing marine fossils.

formation | Lower member..-Conglomerate and sandstone sometimes with sandy shale, con-

(130 m, =) taining marine shells.

Upper member-..Conglomerate, sandstone and shale in alternation with Ryoseki
Tatsukawa] (300 m. =) fauna and flora.

formation | Lower member..-Conglomerate and sandstone with sandy shale at the upper, con-

(240 m. =) taining brackish Ryoseki fauna.

Palaeozoic

Group Chert H Serpentine

Black semi-schist
Schalstein
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The Cretaceeus formation lies unconformably on the folded Palacozoic group in the central
part, but it is fault contact in the northern and southern wings. It is divided into two portions,
namely east and west blocks, by a NNE-SSW fault in the center. Generally speaking, in the
west block the Cretaceous forms a homoclinal structure dipping northward, though a small
syncline appears in the northern part.  On the other hand, an axis of anticline and syncline
arc recognized in the east part and the Fujikawa formation developed in the northern side is
shown as a graben.

From the Fujikawa formation, Desmoceras kossmati was collected. This fossils must indicate
to the Infra-Gyliakian, i. ¢. lowest Cenomanian, in age.

It is interesting to sec that a lots of Trigoniids were collected from the upper member of the
Hoji formation and that this member can be subdivided into two parts, i. e. lower and upper
or Nipponitrigonia- and Pterotrigonia-beds, by the faunal and lithological characters. In many
cases, Nipponitrigonia is associated with Ostrea living in brackish water and it occurs in coarse-
grained sandstone and conglomerate. On the other hand, Pterotrigonia is collected from the
medium-grained sandstonc layers and it is accompanied with marine Pentacrinus, Glycymeris
and others. Therefore, Nipponitrigonia might be inhabited in brackish water of shallow places
where the current agitation is somewhat strong. While, Pterotrigonia was possibly lived and
liked to the marine and calm water of somewhat off-shore.
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A. 3t M (Tatsukawa formation)

FFHIILET (1924), &iB - &/ (1927), BIF (1931) Gosr/ggs, MR (1931) &%
A (1941) OINEE &EBRE L 2SI bD, ZSTIINTS (1956) oz)IEEFD
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TALDISIEHEE T, B OWEN & LSO « IUEOIFITA T Shd, ML
Fiid, EELUTES~10cmDF v+ — FOEMA~ILMEEL VLY, TOMLEIZH20m T, B
HALNDOWIE T, THOWAER LEVIERSATZ S » THH LT 3, T O Lo
AL, AR © BRIE~IRI E GO~ E 202 & Uy Ostrea S Astarte %169 5 MR
I 2 ied, O3 100mitiid 3, SS5IED iz “40mg3 WL BT TS i
T, #180m® Protocardia %2 Ostrea 13 2L T HWEMNE OWY; « IULTFICHBT 3,
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D, TOLWHOMIBHLET, ZROMOBEENE, ChdOBIILTRLF v~ b
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AAUNMFOTUHIHBREL Y LD bDD XS5 TH B, TOTULNIOIETIHICIE “Cyrena”
% Ostrea THHUST SN D “Cyrena”-bed 35 0, T D 1T Nilssonia 5 & QKL E %
LT B Nilssonia-bed H3{ A0, &L XWLHERL L ELH B, E 2 “Cyrena’-bed HHITITT
BT HEAY IS Protocardia Z—fEiCIEIN LIS LA, MBORTIH 2R CEnH 5,
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Ostrea sp.
Astarte sp.
“Cyrena” naumanni NEUMAYR

O

Protocardia sp.

Glauconia neumayri (NAGAO)
Onychiopsis elongata (GeYLER)
Cladophlebis denticulata (BrRONG.)
C. exiliformis (GEYLER)

C. geyleriana NATHORST

C. sp.

Nilssonia schaumburgensis NATHORST
N. sp.

Ptilophyllum sp.

Zamiophyllum sp.
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B. H o iili ¥ (Hanoura formation)
AFBILERET O THMEMATE & Cladophlebis-bed DTFIAEVEI-d D, R« BR
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» MR, HRGOTOMEELHIBELEHIE0, LTS OHOMHOKRTAHICHLS
350T, FHOIINAEEEWIHTL, TOTFMIHMEHITIT, i LBIZmmITic
WATOLSD, &ke U THRMAOMRLISUFTS 5, LB MoNALELEPLPLDE
UL3aLL, —MkiclFL i, 2tk delFicm > THRICZ > T3 LI TH 5,
A AEHEL, SSKTLOWE - BER & Lo EMicigs3h s,

B - BEFOMEI3110~150mT, 20D TFiHFl0~100mi2 g2+ & UKD E 2 TS,
15 30~100m i3 IR B~ KT E 5 « B2 RIT O h~HHIPET, FhICHEOMIEEH
B Lhb, BUSIIEEE « MIKER EHICPPRIFT, TR 2~5cm0d08db
L HHBL, RIOCMECZAZ LR EHLHTENTH S, BIHEELLTF+~+T, &
ETHEN S « D - MRRRE ORD o h 3, RO, #H&METiRIEEZR
L, AFOMEFHMIEGEEREZETETHsbH 20, CONFOBERIKEERL
T3, XFOWENMLSBREEOLIL KLYy T« ZMNAZT OO N EENRT 50
MFMBODOICRL, HEREIZEbDTHREL,

TUAFIE OV o 3% « TR ThiZMEoMF KL 2EAL VD, TOEIRM
150 m TLIRLIE BEOMFEHS, HHCBOLTRPENBEORE «- BEOERZET
H, FNRMHETRPEORMBLBE LB LM, WL T, FFo EHBH15mi
Prerotrigonia RMPMLAROWK ZELWE « HEOLNMT, SHOARNEHKATEY, &
B LD RFERNT A EMTES, CORRMIHFTTMLZOREIEZRL, €O
ZERIZLB U B L L, fUNETES X ZORFOHOIMIETIR C 0oBEEFROFH &
Y Phyllopachyceras infundibulum (’ORBIGNY) ¥ XU Phylloceras cfr. tethys ('OrpioNY) 75
EoAAEERTHAFTBME IR TS, ‘

MHESICE VIBEI ML/ & ZOENEREIERD LI TH 5,

H2% BOWMMEITE T 0NN
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Nucula ishidoensis Y Ape and NaGAO
N. sanchuensis YAse and Nacao
Grammatodon yokoyamai Y ABE and NAGAO
Glycymeris amaxensis NAGAO
Bakevellia haradae (Yokovama)
Gervillia forbesiana d’ORrBIGNY
Plicatula carteroniana ’ORBIGNY
Pterotrigonia pocilliformis (YokoyAMA)
Astarte shinanoensis Y ase and Nacao
A. subsenecta Y ABe and NaGao
Cardium ishidoensis YAne and Nacao
Crinoidea gen. et sp. indet.
Washiaster sp.

Coral
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C. #j i I (Hoji formation)

AT ﬁ:ﬁ;', BRIFD Cladophlebis-bed @ L2LIF, = MAWEE Podozamites-bed %4
bbb, &if- &B@éhh&%rr%mat%m,MTb®MTFM&&M 1T5b
DTH5,

AR WENEODE - TUAOIME DL D, TOILEI3H550~600mTdHh 508, R
s XCRRMOIFET, TRHE LBMICZa4sh 5,

TR TS S Iciiil, TROBE » DENE LB « TUSOIFIChF S
N5, B DEAOTFHIZI0~160moILE 2L, TOTF i3 ~20mi3fE2~5cmoM
BRME « SNKIELUTRELLUTF + — FOBESFLBEL DL S, Liro# 90~140m i~
M & &I E U 0K « RIEFTOHE & D5, BEHDO X (ST 2 bR D
BIMHETIE, DAL 140mITiEd 2h8, Whs KUMEFIT, Bl - DEEHIC
TOMEEEZIRCTHRICIRY, BAMUTIREOMEHIOMTE - 7o bk Vi b,
KEID Prerotrigonia % Nipponitrigonia 2Pt 5, 7Bl TN S, WL
LUDEDIESZHT,

LULOBLE: « TUEKTIRIE S 60~120m T, TOTLREAIC, i LABIUEICWY, i

LIS OB LA L, AT T » TS AT 3 3~ 5 kO BELIE 2 s,
BEMUTRID S O ILFHEATE  $980micisid 348, LD R RO Pt ifsr O ¥R
BONE, FARFOYELED L WLIBFRITADIEENIVLESTH 3,

COTHIBE DIRMSHAMLFRIROL S TH B,

WIL ImRMTHNERTE TN

5
b & | e | 5w | %
Nipponitrigonia naumanni (YEHARA) O

Pterotrigonia pocilliformis (Yokovama) @) @) O O O
P, cf. hokkaidoana (YEHARA) O @) i O
Cladophlebis acutipensis Orsmx (@)

C. exiliformis (GEYLER) (@)

C. sp. 0|0 | O
Podozamites sp. O

E8E  ERFRWDENE OB « TUSOIN & 0 12 2505 TIUE B & UBEE B As,
HERURE ELRNFIC R Y, SS5IINEH1I0~190mD FALd Nipponitrigonia-bed &1L &H
170~200m @ LAt Pterotrigonia-bed ICHIG &4, Th S OBLLRIENEK DT ITE S Wil
T Ih 3,

Nipponitrigonia-bed O TFL#135~40miZ, B & i~ D 2i~BITI A X D 75D, Ostrea
ZPE1L o T Nipponitrigonia MEPET 5H, Tho OB « MBEWEITUSCEBTIC &b
$3, 6IEDLELOL00~110mOD LS DIFA T H~HLEIDE T UK UL 2T O
B4 A, BED Nipponitrigonia 0 % H ¥ TENIT Prerotrigonia S Ostrea %P5l 3, €D
EAr10~5mi3 AR E LT AWE « WADLNT, LD Prerotrigonia & Nipponitrigonia
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ETEIMT B8, WHEBPPEL, Ostrea BIZEAEBDONRL, TLIOHRENLORE
cHEOEFIYITHEGEEL 23 HMAH 5,

Pterotrigonia-bed 3L 3170~200mT, WEMNBOKEERPRDELDHEEOER LD
By, TOEEFHIOMII 3 ~5KORKOMMEE L, AMOEMITENCHAE TAHRE
B, HHICHELRSICHRICZ D ARFOZES & L 18, RIGHICII Prerotrigonia
AR T 2 RiA b B B8 Nipponitrigonia 13% - 72 { FEL IS,

ZOLEBF»SHENTALARRDOLI TH S,

WA IRMEMMEMAE &% 0%

T x| AR e
e i = JI
1t EN m| kW | 2
Glycymeris sp. O
Gervillia forbesiana d’'ORrBIGNY O| O] O
Ostrea sp. O
Nipponitrigonia kikuchiana (YOkovAMA) O O O
N. kikuchiana plicata Kopavasur and NAkaNo O O O
N. naumanni (YEHARA) O @) O
Pterotrigonia pocilliformis (YOKOYAMA) @) O O O
P. cf. hokkaidoana (YEHARA) @) O
Pentacrinus sp. @] O

D. & Jil [ (Fujikawa formation)

RTINS KOS, BR, SiRkomURaIcNST2607T, RAODEEAI
WHFAT, &XCPEOWFEYL, AFMOMIRZH00MT, HFHRE,S LTS
ha,

T O T i#30mid Rig~RiT O F~ B ET, WHTRZORTHICRADE,
S TRBEOTFHAR, MEREELLTF v+~ P TH S, Thics - THREOR
A GHHLERLTH S, Z0 LE#H170~200miz REOHA~WHEE X VLS,

LTS EHI0MmIBHE - 3BEDEL VLY, T LK 180m IREHESET, L
1 LI b ~HIb b 2 8%, & &iT lowest Cenomanian (§ibbEEHILEER) Z2L®
4~ Desmoceras kossmati 13 CORBEEMEINT 3, COWHIERICHThABER, HHLY
WIPIC, TTHBEY LTI AohaHkd 3, ’

AR oHEIRT 2LRIRBIROLITH S,

Desmoceras kossmati MATsuMoTo  I{BEMI T

IV. # H 4% &

A IR D AT A « JE8 T A WA L WA THET 2 BRI, BHLMEEZR
TH, ARy BEZHSANNE—S SWHkEFTIHE X OEToMticbr 5h, £
O E L LT ELEITH A,

TIbBMIBMR TIY, LA VBMRMUBIEET I I ED, ThERBITNE,
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WM& b dbiemHLRI L0 MFE MR UBId 51349 3 homoclinal structure 27 L, <0
dedic RS 2R TIENEZ S » T 3,

ChICRU, YJRE TR, JRRE)F TRIEOEHAEN 2RSSR T5 AlERIE, NE
E—SWW/hiZziliLT23080—207ptLmfth S5 b, JbJiicyeits 3HNEMH
WO LITWFIMETEL, L3RI AL T 3,

AHIRITRH SN B ELUTIE, NEE—SWWH:PNNW—SSE#O DI &b
205 WANHELEZH KL -TUSh T3,

V. “ZATUER" (LD0T

EMRIEDHLET D700 bW 3 “SHAPLEL” LHESh T 31FH A A D4HbiC
AL TV 3, AU THIEROPRI & SR TORIFE» S BROZMMMLAZENT S C
EMRMonTED, & IUPRNO LIBIiCE L,

A, ZMAEROEIHRIEIT DT
AR D, & IR HEICIEET 20RO LiBN» S S ROZMA2EMT 5, =
A ORI ERRTIWEROE I TH S (511", 4055 %BM),
DLW S MY B E, ZEMMEAEONELENEITED, KIFL, TIHD Nipponi-
trigoniay 13D Prerotrigonia THHU ST S BTG S h, T OINC Nipponitrigonia
& Prerotrigonia DIAET BMBIMAH D, ThIThEH - SMA L OITHER b ILITIS -
TWw3LHTH3,

WL i LMD

\\ (/2 R I O S
. L Nipponitrigonia-bed
AN

S Pterotrigonia-bed
. T W i B Il
N
o B A S Ny v, | Y 10| Yo | Yo Yo Fa| Fu|Fn| va | Ya| Y| ] B
Nipponitrigonia naumanni |VA|VA| A| A]C | R cl|Cc|C|VR
N. kikuchiana CiCc|C|C]J]A|[A|A|C|R|R]|C
N. kikuchiana plicata R{R|R|RJC|C|C|C|R|VR|R
Pterotrigonia pocilliformis VR VR|VRIVR|VR R|R|A[VAIVAIVAIVA
P, cf. hokkaidoana VR VR
VA-:..very abundant  A---abundant  C...common R...rare VR...very rare

Y MBI U B (Marded) FJ--igwizi Ty 3f Heety 5/

Nipponitrigonia-bed : 713 F {iLdd 477 F M LD coal seam %4i 3 3 Fis -
BEOEN 1, BAWREBTAE5~10mOoEF TR UE 3, 2ot x#%30m
OHR~HLRERS G U ORI NS b, TID S MK 2 8mtis KON oL
WEMTET, ZROZMMA LR ZEG T 3 (Yo~Y7 Flo), 2h o Dl TId Nipponitrigonia
naumanni PEFETEL L, ZTOMDSDEUTIE N. kikuchiana, N. kikuchiana plicata,
Ostrea D3 B %, Pterotrigonia \ZI13 & A ERDH SIS,
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Z O LOE X 100m @ b IITIZ T AL & RIERIT Nipponitrigonia ISZEEAD 5
N, DTN TIEH BDE Prerotrigonia pocilliformis BHEHIL T 5 (Ye~Yy Fa~F), 51T
AR LTS B &, FILOMFIC T N. naumanni QIKBHIR T, N. kikuchiana B
& O N. kikuchiana plicata QIAEEMBRIIML TS, ,

5L, CTOLRMICTEAAI10~5maIiLizksToWELDOEERSD, BWEDH
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53 & Nipponitrigonia nawmanni, N. kikuchiana, N. kikuchiana plicata, Pterotrigonia pocil-
liformis 24080 72 (Y3), ZOILGRTIY, TROWEFICILAT Prerotrigonia D MAALILH
WBUBULKIIMU, Prerotrigonia i3 Nipponitrigonia EHIEUTHRPELL L ->T5, Lz
MoTy SEMMERDONEDLAL» SHZ B L, TOLFHBIR %G B Pterotrigonia-bed &
DI 3 b Llbh 3,

Pterotrigonia-bed : Prerotrigonia-bed |, Nipponitrigonia-bed Dk L% U 3L
LT, TBMNEED » TR AL X10~30mO K L « b, BLUTO RO
Yoo TURDTILRIIS En 5185, T OWRIICIE, Prerotrigonia pocilliformis Db U5 L 4
MU IzALTIRM B D, b TENIC, P. cfr. hokkaideana ED SN 23H5, FhLoOHfic
&G U te Nipponitrigonia \3FE » 72 (ML TR WL (Fyy Hy, Yy Yo,

Ploksic, &b, & iCUimp SR EOUimNo LIBFE, Zaitaors
DOZFHCH T B EMTES,

B. EMAOELEBIC DL TO—4Y

PERE LIBMIC S L TE M40 L i T BILTHAES S &, T Nipponitrigonia-bed i3
whwW 3 brackish water OEMITICATIT S &L SNTY B Ostrea D18 D BRIEM
G2, & IC Ostrea i3 Nipponitrigonia-bed DFIPIT S { LIFiITA i, FMEWITIRT
IMicE &, LD Prerotrigonia-bed {3 Nipponitrigonia-bed WU, LLigMyHIk Ot Ic
2y EEUTYE - TULOTINITH B, Prerotrigonia-bed S iGIT 3 MM RLSLOT)
YL & U TR &% 2 SN TU B Gervillia forbesiana A'ORBIGNY, Glycymeris sp.,
Pentacrinus sp. 12 EMH 5,

LB pils L= MA LIHET Ao T DINED S M3 hiE, Nipponitrigonia-
bed {3 Prerotrigonia-bed ICILU, K DEMRIEMILIRMIES, HIEDEKYL, U bik
MO EPIE D Hole kD BT I HEBILISBF TR R L Elbh b, ChiTRL,
Prerorrigonia-bed 13, TiB®D Nipponitrigonia-bed {C TR IIBIEET, M7k

Dizish, UhbESRIEONOLETHCHERI U 2N TH A9 LBEAOND, Lk T,
Nipponitrigonia 3 XU Pterotrigonia |&y, THEBNNLORUIEIFATTATOIZLDOh M
N, Tl LS TR, Nipponitrigonia-bed (LI E DB b DTH Y,
Pterotrigonia-bed |3 Z T U ILIRINMEEE DAEA 2ZNE M D HER M TH 3 & bh 3,

VI #% 5]
A, AIFORIFIT2BT
WA TS A I B A RIMR O HALTIT, HERUGE EALRNAITE D Tk b
< HOINE « BT« MK dh, 440MERKETH S, T ETOUESE
FLHTHIAEPO6LDES KA,
B. FTHGic 2T
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