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Radiolarian ages and bivalve fauna of the Birafu Formation, Central Shikoku.

KOZAI Takeshi* - ISHIDA Keisuke** - KONDO Yasuo**

Abstract Jurassic-Cretaceous sediments are widely distributed in the Inner and Outer zones of SW Japan. In
the Outer Zone, the micro- and mega-fossil biostratigraphy of the Birafu Formation, one of the Jurassic-
Cretaceous sediments, is investigated in detail. Based on the tectonic subdivision of East Shikoku, the Birafu
Formation belongs to the Sakashu Belt (south Kurosegawa Belt) that is composed of the Permian accretionary
complexes. On the contrary, the Nankai Group probably belongs to the Yoshigahira Belt of the post-Neocomian
tectonic unit.

The Birafu Formation is lithostratigraphically subdivided into seven members. Radiolarians are abundantly
found in nine horizons of the members A2, A3, B2 and C. In the type section, rich molluscan faunas are found
in the Member B1. Ataxioceras kurisakense of early Kimmeridgian ammonite has been reported from the
lower part of the Member A3. The type section is subdivided into three radiolarian assemblage zones (AZ), i.e.
the Kilinora spiralis AZ (Oxfordian: Member A2), Loopus primitivus AZ (Tithonian: upper part of the Member
A3), and the Pseudodictyomitra carpatica AZ (Berriasian - lower Valanginian: Members B2 and C) in ascending
order. The Birafu Formation is at least attributed to the total time-range from Oxfordian to Berriasian.

Bivalves are found mainly in the Member B1 that is situated stratigraphically between the Loopus primitivus
AZ (Tithonian) and Pseudodictyomitra carpatica AZ (Berriasian - lower Valanginian). Bivalves are subdivided
into two groups. One is marine Late Jurassic to earliest Cretaceous, and the other is marine and non-marine
Early Cretaceous. Early Cretaceous bivalves occur in the base of the Member B1. It suggests that the J/K
boundary is located between the upper part of the Member A3 and the lowest part of the Member B1. Further
suggestion is that the transition between Jurassic and Cretaceous bivalve-types took place in the Berriasian. It
is important to clarify the bivalve evolution across the Jurassic - Cretaceous boundary.

Key words: Birafu Formation, Kurosegawa Terrane, Bivalve, Radiolaria, stratigraphy, biostretigraphy, facies
analysis, Jurassic, J/K boundary, Early Cretaceous.
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Fig. 1. Geologic map of the study area.
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Y36 RAG I TR N B & i@ BE O RIS, <L LAED
TR FEEHTHARREREEGALV AL N2 > 7
Ly 7 ADHRBRESSA T 5 (PiE - 2HiR, 1956). FER
LR Tl Az AR 2 821, W) S & i BE R OF
KRG BT 2. SEMERIE, BIEses 21k v
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A B (FIG - A, 2000). T ERIE, OV A0
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FNHHE ALV ARO 7 X)) FHEFRIEES T
B (FE - ZEER, 1956 ; U - HIER, 1961). 7>, Fiehs
AbaTde s Tk, WG R L SERAT OMIZE & WERE A5
i L, dbgdcim A clRERAN & ZRINT oIz 546+
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W R B (AR QT T 1) & —3L 4 ENE-WSWiE
momgHzE b b, RS L DS 2. Z oMk
GHORH S, HERUAILE D SRR ImIc s < e
Z LA S A2 EAU TV S (Kobayashi et al., 1945). 4
NIEERE TR S H#A, W, w2 KRB, BRERC
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MEED S TR R R TR T ORI S, S R
BRI DUV — TR Y BT L7 S LS S hoC
W (T - 1, 2000). BEFREE, ToLo— XEbE B
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fujii HayamiZe E45EEH % “HCH B (Yehara, 1927 ; Amano.,
1957 ; Hayami, 1965)%°, Aptian % 7R3 Cheloniceras sp. %
PE M $ % (Tashiro & Kozai, 1984) #iif): 2 RS 1%, FER O
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Sl Ete, E N TIRED S Mesomiltha Japonica Tashiro,
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B 7 4 =138 % 50, T¥EFA PSR 2 BE 1L
[6—Td b, ke iZEREAA O FEMDH 2 .
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Fig.2. Lithologic columns of the Birafu Formation with
radiolarian localities.
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EHT 5. B4ORIREBOLPTIE, FilZ EpyYEs:
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Fig. 3. Localities of columnar sections in the Birafu Formation.
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& Pseudodictyomitra carpatica BEAEHT DIEAEDTERR S iz,
z%fﬁﬂi FEIIIE, Aoipm D _F#(32601R) ¥ Kilinora spiralis
fwm_ AR I 11 (32600R) % Loopus primitivus B
iz, 2L TB2IRG — Cibhm A3 Pscudodictyomitra carpatica
2 S o Y WGP L ot %3, Kilinom spiralis
B & Loopus primitivus BESi o 12 8 72 B A3ERRG O
T oit, T Kimmeridgian B % R 57 > € 4
M7 Ataxioceras kurisakense AL & TV % (Kobayashi
& Fukada, 1947),

Kilinora spiralis Bt
AHDOETFHRIZEEE STy VAY, A2FLRKG R
(32601R) % & BE+ 2 4 efil % 1 > LTS 5 h
%. Kilinora spiralis FEHs G 14 , ¥¥EAEO Kilinora spiralis
(Matsuoka) DRt & & %12, Hsuum maxwelli Pessagno,
Stichocapsa robusta Matsuoka, Tethysetta dhimenaensis
(Baumgartner), Tricolocapsa conexa Matsuoka, 3 X OF
Tricolocapsa cf. parvipora Tan 2585635 . Archaeodictyomitra
amabilis Aita, Cinguloturris carpatica Dumitrica, Eucyrtidiellum
nodosum Wakita, Mirifusus suadalupensis Pessagno, Ristola
procera(Pessagno), Stylocapsa tecta Matsuoka, 7 & USIZ
Tricolocapsa plicarum Yao & ;W1 64 % . 32 FLAGRE 4
v a3 Y IZBWS Kilinora spiralis REAEHT(d, Matsuoka &
Yao(1986)  Kilinora spiralis Wi\ 4l S 1, L 2 7 /T
(i (Oxfordian) 14244 5. ADERG it L#B IR (32601R) 2
13 Eucyrtidiellum ptyctum (Riedel & Sanfilippo) & Kilinora
spiralis H53EET 5 2 L 06, = OBiHEIE Hull (1997) D
Subzone 2 y (Oxfordian i) (2B % b O LM 5. 5
BAik o4 2 & 5 L 12813 B Kilinora spiralis BE4E:
G, TERRLS, PRS0 w4 () L2556 5 58
YR A 7 & 5 22 851F 5B — C2fg e o i 7R (12
3m) IZaf bk = i, Yl 7 o 3 > Tl Kilinora spiralis 7°%
HES % (Ishida 1997).
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O EFBRISHE S AT0 L 0, ABHE I L
(32602R) 7 & BE§ 2 H5 80l % 1 5 BE4E CUFBD 1T B
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% . Loopus primitivus TE4%4713 Loopus primitivus (Matsuoka
& Yao) DM & £ b2, Cinguloturris carpatica, Protunuma
Japonicus Matsuoka & Yao, Ristola altissima(Riist) , Svinitzium
depressum(Baumgartner), Svinitzium mizutanii Dumitrica,
Svinitzium pseudopuga Dumitrica & Xitus gifuensis Mizutani
DIEPETH DT 5L h . Archacodictyomitra apiarium
(Riist), Archacodictyomitra broweri(Tan), Archeodictyomitra
minoensis(Mizutani}, Loopus doliolum Dumitrica, Loopus
primitivus, Loopus yangi Dumitrica, Neorelumbra kiesslingi
Dumitrica, Pantanellium lanceola(Parona), Protunuma
Japonicus, Solenotrima (?) ichikawai Matsuoka & Yao,
Svinitzium mizutanii, Svinitzium pseudopuga Dumitrica,
Tethysetta boesii (Parona), Tethysetta pygmaea Dumitrica, Xitus
gifuensis DEREIL, AATH S MM LIGD 5. Eueyrtidiellum
ptyctum(Riedel & Sanfilippo) i T 55| EHi & iET 5.
Hsuum maxwelli 3 X U Pseudodictyomitra carpatica(Lozyniak)
W, EH 5 b AT HIEIE L v, 4TS Matsuoka (1995)
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Loopus primitivus Ass.

@ Loopus primitivus {24 241, E#f 2 2 F 5 (Tithonian)
ICHM T 5.

Pseudodictyomitra carpatica F &

At FTRRIZEE SN ThR W, B2 & CEREH
& ¥ A Pseudodictyomitra carpatica & S 5 B T
SiIFohs. #Rts s T, B2 HEOLERME L
b, [EfiE &I Archaeodictyomitra mitra Dumitrica,
Archaeodictyomitra pseudomulticostata (Tan), Sethocapsa
kaminogoensis Aita, Sethocapsa pseudouterculus Aita 72 &
U812 Tethysetta columna(Riist) DFIHAEDH LN 5,
Archaeodictyomitra apiarinm(Riist) , Archaeodictyomitra mitra,
Loopus doliolum Dumitrica, Loopus yangi, Neorelumbra kiesslingi

Dumitrica, Pantanellium lanceola(Parona), Svinitzium
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Fig. 5. Lithologic column of the members B1 and B2 and occurrence list of bivalves.
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(Riist), Tethysetta boesii, Tethysetta pygmaea & Tethysetta
usotanensis(Tumanda) ix, ¥ % H55 REEEWH 6 e+
S, BEEHFOTHB2T) 2512, THBIZH 20
T Cinguloturris carpatica, Eucyrtidiellum ptyctum, Loopus
primitivus & Solenotrima(?) ichikawai 7503 5 .

LFFIET O LE (CEE) 13 Archaeodictyomitra tumandae
Dumitrica, Becus rotula Dumitrica, Cinguloturris cylindra
Kemkin & Rudenko, Eucyrtidiellum pyramis Aita, Pseudodictyomitra
altiturris Dumitrica, Pseudodictyomitra aff. thurowi Dumitrica,
Pseudoxitus aff. seriola Dumitrica, Ristola aff. cretacea
(Baumgartner), Sethocapsa(?) subcrassitestata AitaZs & U817
Xitus robustus Wu O F)H THEHS T h 3.

Pseudodictyomitra carpatica 7ii (Matsuoka 19935) 7z & UF|Z
Ditrabs sansalvadorensis i (Aita & Okada 1986) {3, Tithonian
¥ L& — F R4 T & (Berriasian - Lower Valanginian) & 1,
TENTWED, Hv7 ¥ 3 ¥ TlE, Sethocapsapseudouterculus
& .S. kaminogoensis 7° Pseudodictyomitra carpatica & 3£ 12
BFERDIZIZR T, 5B 5. Marsuoka(1995) 13
Pseudodictyomitra carpatica DFAB W I/KEER O D HICT
fiTésb L LTvab. F7-Aia & Okada(1986) 1%, Sethocapsa

pseudouterculus O A%, Ditrabs sansalvadorensis i 0 (%
EALHIETH Y, IKFRODTPIITUTHHLELT
WahH, LA L%d'S, S kaminogoensis |2, [6] U Breggia
River section 1B W TI/K HEHRLUBICHEBE T L SN S,
HZ T Dumitrica et al. (1997) (& Archaeodictyomitra mitra,
Archaeodictyomitra pseudomulticostata %> Tethysetta columna
% Berriasian LABED S#ftdy LTWwah, TO &) Rk
5, FeE b stk 7 v 3 ¥ 2B A Pseudodictyomitra
carpatica #ESENT O E V) 14 Berriasian T 1), J/KEE5IB2
MEL)TTHEERLZLTWAD.

Pseudodictyomitra carpatica TFIEATO EIRIZEIL T,
Dumitrica et al. (1997) % Archacodictyomitra tumandae, Becus
rotula Dumitrica, Cinguloturris cylindra %° Pseudodictyomitra
altiturris D7 A% Berriasian - Valanginian T % & L TV 5,
72 Matsuoka & Yang (2000) (= Lk #11E, Cecrops septemporatus
DEFAB & Cecrops septemporatus i D FIETH D, Z0IE
{413 Valanginian & 2N T4, Kt ¥ ¥ 3 51T Cecrops
septemporatus(Parona) (LRI TH 1), CHNE Ol LK
P& Pseudodictyomitra carpatica BESETT 12 1), FD4EMNIE
Valanginian 811213 B X%,

Table 1. List of bivalves obtained from the Member BI. *:1-3 specimens, **: 4-9 specimens, ***:over 10 specimens.

Species Locality| 32626 | 32653 | 32655 | 32654 | 32631 | 32634 | 32656 | 32635
Nucula ? sp. P
Grammatodon takiensis Kimura ¢ X
Cucullaea sp. X
Septifer sp. g
Ctenoides tosanus (Kurata & Kimura) ¢ P
Limatula sp. K
Parvamussium habunokawense (Kimura) e X
Chlamys sp. X
7Entofium sp. ¢
Ostrea sp. X X
Plicatula sp. X
Isogrnomon sp. x P
Aguilerella nagatoensis (Ohta) P X KKK
Bakevellia sp. X Pd
Lycettia sp. P
Pinna sp. %
Pterotrigonia toyamai (Yehara) XK
Miltha japonica Tashiro X P
Linearia sp. aff. L. nankaiana Tashiro & Kozai X
Prptocardia sp. cf. P. tosensis Kimura S g KK
Crenotrapezium kitakamiense Hayami PP
fsocyprina japonica Tashiro & Kozai T [ K KK
Eomiodon nipponicus Ohta X P
Eomiodon kumamotoensis Tamura P X
Corbula globosa Tamura ¢ PPl
Corbula imamurae Hase ¢ 3¢ X ¢
Caestocorbufa morinoi Tashiro & Kozai X XK
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EHZHE & ZOREOEE

TR, AREDUSHE AT 2B UBIE
2o EMT S (Fig. 5). BEH§ 5 #E Y A b & Table HI7R
To Bl-1 OWERE 51X, Grammatodon takiensis Kimura,
Prerotrigonia toyamai(Yehara) , Miltha japonica Tashiro, Isocyprina
Japonica Tashiro & Kozai, Ctenoides tosanus (Kurata & Kimura)
7 LilptE HUE O, (KkED Aguilerella nagatoensis(Ohta)
DREMT %, Prerotrigonia toyamai (%, Yehara(1923)iZ & =
TRUEREE? SR T 2HAR L KR S OfFAE b LIZE
WEhiobDThHa, AEIZORBEISOHERL, #
FASE L, WHIEL b DRER L DA% v, BI-1
DG 6IE, #§ED Isocyprina japonica, Corbula globosa
Tamura®fil,, {57KHED Corbula imamurae Hase, Caestocorbula
morinoi Tashiro & Kozai % AT 5. ZOEMILF
BodkE 2L, PIZE10emERLIALZKOL DD
HaH. FoAKELBORIKEWE A S Grammatodon
takiensis NPEM T 5. AIRE 2 M REED SO HHE
BIFHTH A, BI-NIDOIED S, Eomiodon nipponicus
Ohta, Corbula imamurae 7% £ O7AE “H EHAER T 5.
BI-VOfbiah 5 id, ilEE® Ctenoides tosanus, Parvamussium
habunkawense(Kimura), Miltha japonica Tashiro, Isocyprina
Japonica, Eomiodon kumamotoensis Tamura, Corbula globosa
mEDO, KAKED Aguilerella nagatoensis, Eomiodon
nipponicus, Caestocorbula morinoi 7 FEHY 5. B1-V Ok

e LA R T nwAS, 4D Falcimytilus sp., Limatula
sp AT B, BI-VIOEP G HIE, dED Crenotrapesium
kitakamiense Hayami O, {5/K4ED Aguilerella nagatoensis,
Eomiodon nipponicus, Eomiodon kumamotoensis, Corbula
imamurae DREHT 5. BI-ID 5L EOERIIHEETEZ
Twi W, BIEOETORER HREHmENAY >~ 7
VA IR LALFE % 4T 5 7078, ffbmidt S o7,
B2ibks 2 b O KRE(LT L, Parvamussium habunokawense 7%
VEEESNDHRTHS, —F, BECRTEEICENT 5.
BISE, OO THBEIE, HAEMEAARERORET
egsF oG, TS IERAE THE EiRE TR EOEY
HIRELE, B1-1 JRUBI-T Tl #ipE " HOEIEH5990% T
5018 LT, BlI-NEUBI-VICiddEms “tHEORE
HARAREA40% EB1-1, T XY EWizARd (Fig.6). Z
nZ kii, Bi— 1 2»6Bl-MOHEHEIETIRR2HD
WA T AR TH 720 LT, BI-V~BI1-VIH
i IZ 12 2 OHERUEAS, EHITEKDEERZRIZITHE
gL L7 S ERRT. REF(1993) ORBHEIIBI-IVIC
it s, BLI-VOWME—HREDOEBAUKEED, 5 &
RN BT AP TCRAIALIEZRHBELTVS
(FR%F, 1993). O &, SEOAERERLETFELE
Vi, BI-VIZrH i, KREMEHIEZEDRES, LAY MILTS
T, IO &, Bl-eAER SR, ZOHRMD
WOTEP S S5 1zihE~E v 7 b LAWY SH 5. B2
MR 51d, KREMLAOERIEAT, BilBERT 5.

PLE, ZHHEOERIRED S, BIEHE M RTA 2

HN

B1-VI
iy RN H
B1-IV Lo 1o, 2 '_
B1-II i T _
si-1@Q ] " i
N .
. e e ————— Y
0%  20% 40% 60% 80%  100%

Fig. 6. Occurrence frequency of non-marine and marine bivalves from the Member Bi. N: non-marine bivalves,
M: marine bivalves. Numerical value means the number of collected specimens.
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N 0EL Ao ekl LTiEDHEKRAN &R
ZEL 2%, E~CHMBRBEAIZLLILEILN S,

EH_HR R EEA

REAG OB 5 THARE, V2 7Rh 00
ENTVEHE, Y27 -HERETE»LHESATVS
B, BERDSOHFESN TV AEICKBI SN2 (Fg.5).

TaIRroEINTWS ZHKHESE, Grammatodon
takiensis, Ctenoides tosana, Parvamussium habunokawense,
Corbula globosa, Eomiodon kumamotoensis { I mE BHE
B, RERIEIEARE % & o BEHAHE STV 5 (Tamura,
1959a,b). WARBIX, FH» S ELHE, THEICXHS
h, LBETHROSEREESMELEY» S _HAFY, F
- LG Lo BB AR » 5 R EH KU Tithonian %
AT T EF 1+ (Aulacosphinctes sp.) BEH$ 5 (HH,
1960). F7/: EE@H 61X, Hsuum maxwell %5 B U° Loopus
primitivus HDRERRBEEAER L, Zh5 ORhEg
6 LERE OB E/CIE Kimmeridgian 7° & Tithonian &
EhTwa (B, 2001). Shohs, KEBLERILE
Hi9 2 ZH B OB 1X Kimmmeridgian 2> 5 Tithomnian
LE 2605, %72, Grammatodon takiensis, Ctenoides
tosanus, Corbula globosa i%, Oxfordian #* & Kimmeridgian
& S HEERESD / iRfE (Mori, 1963) 7° 6 b EH A
A Tv> % (Masatani & Tamura, 1959). Pterotrigonia toyamai
i3, AR, BEBHELCERBEERE, REREGED
5 EHARE X N TVv> 5 (Tamura, 1960 ; Tamura & Murakami,
1986). FE3RE DEMHBHEL, Kilinora spiralis i DR R
WHET HMA L Kimmeridgian T &% /R ¥ Ataxioceras
kurisakense HSEEH 4 B S RI» HEL, £ DRI Oxfordian
E#7% v L Kimmeridgian F# & # X & 115 (Ishida, 1997).

% 7=, Grammatodon takiensis, Corbula globosa {34H}&h
HEE/NMUBRE S bERFBRESATEY, /HLUEE
&, 7YEFA FRRECROEL,» SR THETRE Eh
TV 5 (Sato,1961a,b; #AFA, 1989). & 51, Parvamussium
habunokawense, Eomiodon kumamotoensis, Pulsidis globosa
1, MERLMEHRE A bEMIRE SN TE) OKH - M
§l, 1976 ; MY - 7Lk, 1987), GG, 7oEFA D
B O QEAARENIC RS L Shs (B - L, 1987).

Pk, R@hroERT2 - HEAKICD S B, Parvamussium
habunokawense, Eomiodon kumamotoensis, Pulsidis globosa,
Grammatodon takiensis ® L >~ 21X, Oxfordian LEZ\ L
Kimmeridgian 7> & Bermiasian C, Pterotrigonia toyamai, Clenoides
tosana DL i%, Oxfordian L% v» L Kimmeridgian 7> &
Tithomnian £ Z 6 h 5.

%, BREDOEHT S ZHEDOPTHTR, SHME S

NTWB AT, Crenotrapezium kitakamiense, Aguilerella
nagatoensis, Isocyprina japonica, Miitha japonica, Eomiodon
nipponicus, Corbula imamurae 72 ¥’ C& 4. Crenotrapezium
kitakamiense &, THEHERE ShH+=EFBEL Y ER
EN7=b DTH 5 (Hayami, 1960). Aguilerelia nagatoensis,
Eomiodon nipponicus {%, 76/G 8 g A 5 5Lk £ 1L (Ohta,
1973,1974), #rr BRBHENHBCIEARIIOR» 5 b EH
PRESN TV 5 (KH, 1977 ; FHbIZd, 2001), b
DRETIRMEMD B ICE T h, FOREIE Hauterivian & & X
H N TV 5 (Kozai & Ishida, 2003). Corbula imamurae i3,
HEEPHERE NS DOTH S (Hase, 1960). Isocyprina
Japonica |3 Aptian OB BB HME / KE»roERS N
(Tashiro & Kozai, 1989), Miltha Jjaponica Tashirold Late
Barremian %*5 Early Aptian & Sh T\ B ERIEZRLERT
A6 EEH & T v> B (Tashiro, 1990).

“HREMEHED LA 512, Pseudodictyomitra carpatica
BRBORBBEIFELT S, CoREHORTERR
Berriasian 7* & Valanginian §ii T 3 = L 2 5 H+ 5
&, TNODOTHUEMBUL, Pseudodictyomitra carpatica B
RLABAD LI ZNLGICH B, HoT, SNOHDH
DL I, FTRAIGERMOATHIBALY TAEH0
tEZOLNRD,

FROMEAEIL, Loopusprimitivus BEYEH; & Pseudodictyomitra
carpatica FIHEDMH L E L, ¥ 2 FRBEMA S AR
BRAMOWHPIZ 55, EHT5 Y2 7RE_HARNS
i, BROE ) QELAREETOL Y IEHOI LN
MOENTwD, —y, AERBTHRAME, ERE
Hauterivian ~ Aptian 2* 5516 M TW b DT, Vo FkHD
LDEMFEL 2. 0T, ABOTHAREIX, HE
RO ARG L £ L 2 DONRYT, YKERIGAR
L% EY 2BIRE LK ORE & i % B 5 ASHE K
LEIORE L DEIHFET D EEZLND.

Va2 FRICOAH LN T 72 Prerotrigonia toyamai,
Ctenoides tosana *BIIRIG » HEH T 5 DX, Fhonl >
HHER T CRATEE, b LCRBEERNOYT -7
DUTREMAZEZ Shb, KBELEHEET 5B 1 HEHER
FFISHEREARIME L T Y, #BBICtE> TTUBHEDH)
RIS DM H B, TN LIZLoTY 2 THHIH
EROHICFER L L ZZ bh, FRLOWBWEL D
KINOLOTHABHPHIEROGIZ b 26 ShATHEMD
HBH. IhHOMIIEIIE B E O, EHEFRIIR
EABERL, STHERT, BHELTVEOFFVIL
MR O REYE % BT 5.

FeilEE AR L e AR IRAEN, RKTAER
LTWAZHADS GG S N ERELDDEERS
Nb, ZHHMSES LIEE, PR EZRICED. %

mESRBEHE/BERGBOBBRER & HRFE

7o, THRRABERTHETCKERETE TR, B0
ERERT., IS 25 R L L DI KET
QLT gElE AR BEE~Nb 26 &N, 20
IS RBENTER S hi e 1 oN 5.
AITRE i L8 Loopus primitivus B4 B R HE L B1E)
RAEDORBCAERBIEIZZ NG OHRREIKE <
REBOICHLT, TOBOESIZIEH M. DRt
BOBEIIHRICHE ) SHEbichE T s0», ThE
LBIESRE A7 v 7 L LCREABHIZ 25 8 hiizd
DBZLOD, SEFEHLEREORN L L OICHBBLT
W LEHH B,

ERMEOHERERE

FHIRF B L oGk (1897) 13, sBIIFIRIC S

ET A THRAERFESEELZ LTwaZ icBEL, &
ROBREAMNEROAERR THBIMLBIT-. £
Dk, FEIIP 194D, ABORKELBHRKEL IIRE
LA EATVAI L)L, ABREARKOAIKRETH
DLl S3LILAKETELRB 2 BR—HEAHBRE L
MBSy, DEOSBEEERKS LA, P - 308 (1956)
&, ZH - HESHEHRILO THEIER % B0
A PENERE L, TOHIERE B - BRGSO
WS 5 TEHEER 2 BRCHPHEWEHINBREL Lz, &
OIEY - RBHEERLDE = L L. B (1985)
e & O B 7 + — FIiddEgsb s nwo b E
THEBEROSEDOE DS, PHOTHRETE R % HiEE
BELEHmLA. SR - RB(1986) 1, =ML Xh bt
HHP S Aptian & ENBFILRERB L, ABHAEHS S
s & TV B Ataxioceras kurisakense Kobayashi & Fukada
AV A MR ba—ao0EEEREHA L L. ZLTEHE
SHREFLSTTHEERE L, KETFE - 050 (MR
Wb U BAH b IR R S 7. REFIEA(1989)1%, &
WIROHE L OB IHEBE L ITERNICRRL I EHH,
ERAF/EHHL, HEBRICED. 2ok, BN
F(1995) 12, AB L FOHBE/EL=ZF W ISBBRSE
7e. LaL, &0 - AE2000)1k, #WEERHEIARIZEIAR
VAR YTV 7 ATHAEr BB HTHL
Mo, FHFRBEEL BT ICRE S,

B, MERSRICBOTHALMRICEI CBRXATD
WHEFd % Sh(EHHE - F6,2003), FEOHREEZHS
MITEHI R, BEIFEEORELETSETEET
H5, T, ABICHILI DB IE, BENIFPICHEE
LTBY, ZhoOBREHOMITHILTHEETH
4. WA THX, Hauterivian - Barremian& £ 2 bh
LAMBBEEDIOMET S (FW - AH, 2000). BEE, W
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Bzt o TRIVAREET B720, NV AREDHERR
BIIRETH 505, BEBIEIMBICL HMBELREZTT
Bo3, ARRANVARERESTHo-THEH D H 5.
BB EMO®BE ) KRG, KFBOTEHIL Aptian T, Lk
hiz Albian IS RA TV ATEENYDH L. —F, RRHE
13, TEIREBICL o THiIZHhTW DB oHRTHRAISR
B) DERIEES S TRARVD, ALRB»HCEEIE,
Oxfordian #* & Berriasian d L < i Valanginian B} ?> %5 HH
mhs. HEoT, HEBHLERMARIE, HHUE, HEME
AR Y, MEMCHRRAMBARIFETSZIL,L, B
ZRRLST-HWBHIIRTLEEIONS.

%7, HHREE, FIETRTMEZ DL LT HENE-
WSWHmICE % b omaHEE L 2L, MICTAROMBREA
ST B, —F, HERROEMICNETSRRHRIIHE
ERE LT, Yook s AELRIMOMRE TS
5. ERABLEHHRELIHBICL o TEHIATVS
(Fig.1). BEnZths, MEIIAABERICL, B
), BN hEIEhs, R o IR
BTaLELDONRETHS. HHORTRBICHL T,
FhosEy, BEIFCRBIEIEL L, ZEWHICE
BaEarErhds (BRI, 1995; FE - AH,
2000). FFBoOTH, HEILHEEETE, WRE2ZVLR
BRI ENS L) CEBIFHLTEY, RRARK
B E RV LRI OFHEERNIICH B, E-T, FF
X, BEIFCET 2 LHINS.

PEnz Ers, ERARBIX, &M, th, BEEA»
SN LT, PUEIRES, REIRTICOAT BN RRE
et s, WNEIDRBT LA 3D, —F, HilE
BB IR & IEAE (EIER) ofIcLBdaZ L,
ERABLBHBENICRLIWHFIETLIL, 2L
HELT, FrEFCRRTILEELLNS.

E: S )

MEPRBIHHTHERMEIL, SHEED L6ERBIC
X ahi., #RS0hT, A2MMBIL, Kilinora spiralis B
WA ORGSR % #EH L, Oxfordian Tdh 5. AR TEHA,
%13 early Kimmeridgian # 7R3 7 €+ 4 F OEHMIHRE
ENTHY, L#ED 513 Loopus primitivus B DI
HASEEH L Tithonian T3 5. Early Kimmeridgian % /R§
TrEFA FOEMICBLT, HEREORUBTEHE
WENTOD, BECRREIRTERD ST ORUR
B RV, BIERE X, AREORETHRM S,
2ol AL OMEE, FRlEECHRBNEET
3. BIEEIX, MANOEREFEL. B2HEL L
1, Pseudodictyomitra carpatica BESET ORERA R L, &
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CIHRGEMT S, CEAD I, Peudodictyomitracarpatica
BETORBEMFENT S, XBBH»oEBH+ 2 KEs
&, 474 MIZBEBRENTVIHEEHE V. B2 B,
CERE A 6 DB 1L Berriasian LI DERERL, LB
{3HKI% Pseudodictyomitra carpatica B2 H Y, FDIE
i3 Valanginian %8413 B 1Z 2 v,
B2RBEALEMT I V2SR _KADS {13, §FE
ERIMECEBL TV LSO NS. La»L, —&
GREBLICHEIBIRIC LY, C25Fh o070 SN0
ERLHS. AELABOHEHIIBISE, S MBI LI
Db, INODEHHDS, BIBBIIT CIATERICRY
AEEZON, YKBFRIZ, Bl SRBLEEDTE & ARG
L&D Loopus primitivus BELEHGHE L DIIZH 3.
BELEMEE, Y2580 HE L QLM THRAN
—BIEL, _HAREOEATH S, ML i
DRI, T A RIFERNG 726 SNIEERE LS
bDTHA9., FBREOLEDLHEHS, BIBOTK
B L TZ OB NE AR — R - e L kL L
EXA605. LdL, AREDSBIRGIZ, T TOMRE
BOBLEIBALTIE, 4B ELIRHPLETHS.
LAKMIIEHEFREL IR - HWBHIZBT 5, ~
hVARfFmar Ly s ADOFHEENS EOMES L
BELEHNFICET S, MERBTEREShIBHRS
ICETC L, ERHRISEHTICHH SN, ERERTRT
PES D EINRTO/EBRFEE » FHIksha
AEPEAH V>,

2 I

EKHEEIH/-o T, KEEER, @K, B RE
1213, BaAKFBEREADIIER L LOWECESNT
“HABEOY SV RUERBGEICET A28 VA
7o, F i, WEARFICEBBBIRIIIERLER L EYL
RRZEWIZIEV e SNOEDFHAIZEL BILBL FIFE
7.
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Fig.7. Late Jurassic and Early C”““}'U“““ radiolarians from the type section of the Birafu Formation, Central Shikoku.
Scale bars: 100 m; a: 22; b: 1,3, 5,7,9,25,30,31; ¢: 2,4, 6. 8. 10.. 24, 26 - 28; d: 29. 1, Cinguloturris cylindra

Kemkin and Rudenko, from .*260?!( inC, 2, Archaeodictyomitra tumandae Dumitrica, from 32607R in C. 3, Ristola
aff. cretacea (Baumgartner), from 32607R in (. 4, Eucyrtidiellum pyramis Aita, from 32606R in C. 5, Tethysetta
boesii (Parona), from 32604R in B2. 6, Tethysetta pygmaea Dumitrica, from 32607R in C. 7, Pseudodictyomitra
carpatica (Lozyniak), from 32604R in B2. §. Pseudodictyomitra carpatica (Lozyniak), from 32604R in B2. 9,
Archaeodictyomitra apiarium (Ruest), from 32604R in B2. 10, Sethocapsa pseudouterculus Aita, from 32604R in B2.
11, Sethocapsa kaminogoensis Aita, from 32604R in B2, 12, Archacodictyomitra mitra Dumitrica, from 32604R in
B2. 13, Loopus primitivus (Matsuoka and Yao), from 32604R in B2. 14, Loopus primitivus (Matsuoka and Yao),
from 32602R in A3. 15, Svinitzium pseudopuga Dumitrica, from 32602R in A3. 16, Svinitzium depressum
(Baumgartner), from 32607R in C. 17, Solenotrima (?) ichikawai Matsuoka and Yao, from 32602R in A3. 18.
Archeodictyomitra minoensis (Mizutani), from 32602R in A3. 19, Cinguloturris carpatica Dumitrica, from 32602R in
A3. 20, Protunuma japonicus Matsuoka and Yao, from 32602R in A3. 21, Eucyrtidiellum ptyctum (Riedel and
Sanfilippo), from 32602R in A3. 22, Ristola altissima (Ruest), from 32602R in A3. 23, Loopus yangi Dumitrica, from
32602R in A3. 24, Loopus doliolum Dumitrica, from 32602R inA3. 25. Pantanellium lanceola (Parona), from 32607R
in C. 26, Kilinora spiralis (Matsuoka), from 32601R in A2. 27, Tricolocapsa conexa Matsuoka, from 32601R in A2.
28, Stichocapsa robusta Matsuoka, from 32601R in A2. 29. Eucyrtidiellum nodosum Wakita, from 32601R in A2. 30,
Hsuum maxwelli Pessagno. from 32601R in A2. 31, Ristola procera (Pessagno), from 32601R in A2.
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Fig. 8. Early Cretaceous bivalves from the type section of the Birafu Formation. 1,2, Eomiodon nipponicus Ohta, from 32631,
#2.3.4, Clenoides tosanus (Kurata and Kimura), from 32626, »% 1.5. 5,6, Corbula imamurae Hase, ( 5: from 32654, X 1.5,
6: from 32653, X 3). 7-10, Protocardia sp. cf. P. tosensis Kimura, (7: from 32656, X 1.5, 7-10: from 32656, X 1.5). 11,
Isognomon sp., from 32631, > 1.5. 12,13, Septifer sp., from 32626, X 1.5. 14, Chlamys sp., from 32631, X2. 15,
Crenotrapezium kitakamiense Hayami, from 32631, # 1. 16,17, Eomiodon kumamotoensis Tamura, from 32631, X 1.5. 18-
20, Pterotrigonia toyamai (Yehara), from 32626, X 2.

Fig. 9. Early Cretaceous bivalves from the type section of the Birafu Formation. 1-5, Isocyprina japonica Tashiro and Kozai,
from 32631, X3. 6, Lycettia sp., from 32631, X 1. 7, Corbula globosa Tamura, from 32631, X 4. 8.9, Caestocorbula
morinoi Tashiro and Kozai, from 32631, X 3. 10, Parvamussium habunokawense (Kimura), from 23631, X 2. 11, Ostreasp.,
from 32631, X 1.5. 12, Pinna sp., from 32626, X 3. 13, Crenoides tosanus (Kurata and Kimura), from 32631, X2, 14,15,
Linearia sp. aff. L. nankaiana Tashiro and Kozai, (14: from 32631, X 1, 15: from 32631, X 2). 16,17, Grammatodon takicnsis
Kimura, from 32626, X 2. 18, Miltha japonica Tashiro, from 32626, X 1.5. 19, Cucullaca sp.. from 32631, X 1. 20-23,
Agillerella nagatoensis (Ohta), from 32631, > 1.2.

165



	四国中央部黒瀬川帯美良布層の放散虫年代と二枚貝群集①
	四国中央部黒瀬川帯美良布層の放散虫年代と二枚貝群集②
	四国中央部黒瀬川帯美良布層の放散虫年代と二枚貝群集③
	四国中央部黒瀬川帯美良布層の放散虫年代と二枚貝群集④
	四国中央部黒瀬川帯美良布層の放散虫年代と二枚貝群集⑤
	四国中央部黒瀬川帯美良布層の放散虫年代と二枚貝群集⑥
	四国中央部黒瀬川帯美良布層の放散虫年代と二枚貝群集⑦
	四国中央部黒瀬川帯美良布層の放散虫年代と二枚貝群集⑧
	四国中央部黒瀬川帯美良布層の放散虫年代と二枚貝群集⑨

