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Megafossil-bearing mudstone blocks in the Oriai Formation of the Upper Jurassic Imaidani Group in
the Shirokawa area, Bhime Prefecture, Southwest Japan
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Abstract

The mode of occurrence and lithofacies were examined in detail for
some megafossil-bearing blocks found in mudstones of the Oriai For-
mation, in the lower part of the Imaidani Group in the Shirokawa area,
western Shikoku, which is an equivalent of the Torinosu Group. These
sandy siltstone blocks have irregular contacts with mudstone. These
blocks are composed mostly of intensively bioturbated, massive or
poorly-stratified sandy siltstone, and yield megafossils, such as bra-
chiopod, bivalve, echinoid, ammonite, plant fossils and so on.
Ammonite Hybonoticeratid species newly found from a few blocks indi-
cate middle Kimmeridgian to early Tithonian age. Microscopic obser-
vation of HF-etched surface of argillites shows that the grain-size of
plant debris contained in the sandy siltstone blocks are larger than
those in the surrounding mudstone.

The mode of occurrence of the sandy siltstone blocks and differences
in litho-and biofacies between the blocks and the surrounding mud-
stone indicate that the sandy siltstones are not interbeded with mud-
stone but are included as allochthonous blocks. These blocks were
originally accumulated in shallower marine, probably environment and
were brought into a deeper environment of shelf slope. The mixing of
the allochthonous blocks with surrounding mudstones took place in
early Tithonian.

Key words: megafossils, allochthonous block, Imaidani Group, Oriai For-
mation, Torinosu Group, Late Jurassic, ammonite, Ehime Prefecture
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Fig.1. Index map showing the study area. Base map after 1:50,000-scale topographic maps, “Unomachi” and “Yusuhara”,

Geographical Survey Institute of Japan.
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Fig.2. Geological map of the Shirokawa area, western Shikoku. Stars indicate the localities of sandy siltstone including

megafossils.
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Fig.5. Sketch maps showing the occurrence of allochthonous sandy siltstone blocks. Photographs (a, b and ¢) show the mode
of occurrence of megafossils in the blocks. a: Four echinoid bodies in block 3. b: An ammonite Perisphinctidae gen. et sp. indet.

in block 3. ¢: An ammonite Hybonoticeras cf. hybonotum Oppel in block 1.
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Fig.6. Outcrop photograph showing the boundary between an allochthonous block (block 1) and mudstone of the Oriai For-
mation. a: Mudstone containing thin sandstone layers. b: Shear zone. c: Lower part of the massive sandy siltstone block. The

locality is shown in Fig.5. The hammer is 32.5 cm in length.
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Fig.7. Photographs of etched mudstone surface. al: Unetched sample of massive mudstone. Textures are poorly visible. a2:
Etched surface of sample al. The black grains are carbonaceous matters. b: Massive fine-grained mudstone without sedimen-
tary structures. c: Laminated siltstone. Note the occurrence of burrow parallel to bedding plane (arrow). d: Bioturbated thin-
bedded mudstone. e: Massive sandy siltstone containing abundant plant debris.
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Fig.8. Combined geologic columnar section with megafossil
horizons and size of carbonaceous matters. See Fig.3 for
location of section. Bold horizontal lines represent a range of
grain size of plant debris in mudstone samples.
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KEULGIREEICE TND XD REESEaEERL Ty
B, WERIZDWTHHEERIZ, EEADRED SNZDHT
BB, DI EFE, FREYCAERES &< THRB OHRS
Y, REIOWAEEMICE ORI TIIAR <, KDFENREEIC
Hol=nlEEERL TS,

UEko&siz, THEOAMEBIOMLEMEN SHERIEND
AR L LT, AEENEZ 515,

2. ERELEREEOHEBRIE

AR L7z B REYLAREE A0 EL T, UTD4 K
EHTHIEMNTES. FRILGIRESE, D BEEORE
BRICHNTHRAI BB IV NENSRD. 2) 2FICEY
BIZEBZTTHY, HREETHHANLN, 3) RE
BITOMEEEY LA EETS. 4 REYOEHENEL,
MIEEDZET S, LLEORKENS, SRELERES D
BRI, MEEYISEERT RN TH > L SRS
N5, DEL, FREERESOYERSHREEE, ki
AR TFHEBOHEE SR> TWE=Z EE2REBL TY
5.

THIE O EIZER S RN EOMERTREN BT, 72>
TJ - b Hybonoticeras sp., —fH, E{LARZEDKEYL
AVHEIN TS (PINED, 1959). EESDINETO
FEIZBOTD, FRIBORENS, 72EFA N, 2K
B, oA EDLAEREETWS, ZORAIBNIRT, ®EY
IZEH, REEAZEENICEATWS, /-, BHitkER
THRED LANICER 5 GIKERWDEREN OIS, B
TKE, BECEREOKELEERAL TWS, fiigo
BREBRIIBVWTD, ZHESTY B M EOKEULE
13, B0 BRAARE SFBERW LI ETOBYEICH
=B AIKERACHKEWERENSERHL TWA ZENE
V) (Kobayashi, 1935; AHF, 1956; HAY, 1960 /2&). ZD
LD b HE OEHRRIN 5, REULAISHEIEGICE DS
IR U7 OB R ICE TN 2 LN ENE
5,

THEBOSRE(LARES DEM - £ LRI, RE
YNTES, EYHEELEWD, BYHEELNTSILTHD,
FERNBOREEEZEHT HRACEISUTND ENA
5. Lo T, EREULEIRERE, ZoFRBIEols
CHERIL IR THERE U 7= B Th 2 FREMESm V. DED,
GEREUEIREEOFENSHRERES LT, EiEs
[tk BRI EE S NS,

EWEIBARICBNT, 40070y 7 ELTE#ENsE
REULETRE S EOMIZIE, KEOEN, HEESEOFE
BEHENRDBND. TOEWT, PENTHEREEICE
TRBEREOEERIL TS HDEEbN5, /2L, 4D
OT7Oy INSERLUIALERHEZEDIELULTHD, B
BETIEIHEOBFE2ETTT LI EIITERN. DD, 4
DOERMCAREEERIE, &BITFIR—DERET
WREL CTWelig EEA 55,

3. SAEMLAEEEESEHDRTEL S ZDORH

EE) IR COTHBHRHOERELARESL, FHEO

a7 Oy 2IRICED ZEN, RELTWBEDITRA

FIRIEIR) M0 B 1 5 R T HEF OB REHLERE A AR 155

5. ¥k ERACAVRESE M TR SNZEEADS
N5, —F, FEEOICETREBEOEECIETES &
MOHERBGERICT S, INETRRTELL D7, ERD
BREELRSVIAEBLMEAaHOER NS, SRELE
REETRMEERE L TREFICED ZENTRD ENE
5,

SRECETRERS S EBEORES & OFMBARICDNWT
1, 70w 204IB0WT, HLEFEBOEE SIBRET
BB, FHRABERZED - TEFLTHL, Bifs LRV
FOERINGZ. ZOXIBERNS, SRBLARES S
FFEORES 1, EMEAEORRICHSbDLHITE
5. ULanl, THEBHOEEZE, aXREULEIRESES
DOEMEARNRE SN0, F72, SREEERESERICE
REFERFOEEENRD SNT, FEOIREEFICHXS
TSR EOBESREERI R s, LichioT, 4
DOEMIE, TREHEREYO L D REEERSCKHERA D
TR TR, BEBH LR IY-TIEST, &b
DRI OMREREN 72 6 INAIREENE AL 5N 5.

BRI OHETS, TN SIZRHIKRDO S
DEFYLEERBLAREENEEENTYS (Fig.2).
D0, FHEZREIICEREULEIRES D 5125 Bt
ERESTOHBETH O, BEIIFAROSAELATRES ST
DHEETFO—FIZREL TNBENZS, D EOI EM5,
THEOHIEZIZIE, 72T MEE0K D IkiEg oM
BAYEIFAICAIEL, BHMEEILE LTI h Tz sE
Zohs.

RO EBD, TOv D 2 &< 3 DOGRELATEES
HYM B, Hybonoticeras BDT & MOEH L.
Hybonoticeras J&1& Kimmeridgian i/ & Tithonian &
&R d (Arkell et al., 1957). %FiZ Hybonoticeras
hybonotum Oppel 1, T F ZAHIIZ BT 5 Tithonian P
THOLAE®RTH S Hybonoticeras hybonotum i 2 FFE
DFBETHS. Lo T, DalEd3D0EKEULE
REEARO AR L 2 F0E, Kimmeridgian F 2%
5 Tithonian RIHIORB I NS, —F, AHZSOEEOM
BOERIZDNTIE, BEHELEN S SHAEROEMRTY
a2 %Y (Tithonian) XN TS (UBIEM, 1982).
THBOEMETH SHHENBMNS H Hybonoticeras BD
T RS RBWESNTWS (FINER, 1959). sz
ZETNE, SRE(LARESEORETRINE, Tithonian )
HEHES NS,

INEDEREREZ, THED ETOHBZEDERR
RSB IC DWW TR 2 A 5. THED TIBETHD
HHEL, BEVNEEL, GRERHEIDIENS, TH
BEEPUERE TabbRETHEELHEEEA SN
%, E£7z, THEOLMICESICERSHE/EE, BT
ERTHEEOAREEZED I &G, KEWRWLUZENLIE
DOBRETHBLIZHBTHD VWD, —F, BFUETAL
OIEFEBEEL, fkEBA SN TS (B, 1984;
Matsuoka, 1992 728). L7z2io>T, IMED ELIZAE
L, #HE? S REHEOREER T OMBEARTH 5 ETHE
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SHAERTHBEBI ORI, MIeEERTHD &
Hrxns.

3 & &

1. BBIE I T 55 HRBHTHEICBNT,
ERIUCOIREEMNE SR ORMMEEB L U TEET SR
ZFEHRL.

2. BEREAETRESS, SYEELEZT THRIR &> 28
BUVNENSRYD, BRE —HE, U=, TEFAIb
BROMEEREDREULG ST,

3. Ly F TR -IRESR 2 ERUER e KRB
{CARREEEARSEEORE LD b REDEED I &
MEAS NI D T2

4. THEBOESKELGIRES DB - £ LOREN S,
EREULGIRE A DO YENIHEIERE, FE)ilE & Ebo
e BT S5, £z, T OFANMERERNIL, Kin-
meridgian 70 5 Tithonian ATEAVRE I NS,

5. REULERESL, MHEmEctknw oy 2L, F
HBERS Ch HFHEHOHRBENEBE L, JBEFICRE
L7zBiE Rl THh B LEZL NS,

6. HRELERES EWORIE ORI, Tithonian &]
MEHEEETNS.

El 3

RN EEEDDICHED, FRAFEABOERNIET
BEEIRTE SN, HIRM—80%, #)1l RBhEd%, SEEE
FBhEE, HERLE 2 TR T B EA B K UEERER
BM,tif~€ﬁbf@ﬁ@iﬁ%%htﬁﬁgb$$k
0 ERREF AR O AFEAR CREIRTILR F )
I, RHICBWTERE L TWeZE, BERIPEz20N
it INRERZHFROEH =il CiTimE
BHETHDENMAFHETRORBRRELEIRICIIERZEL
T, Z<OBRGRIERERD, FERARE<HIINE
F/e, WIHEROFAF BERN S, THETORMIEE
BNSRRINLT BT A MuA LEFREZBED Lz, K
JUNTRB OB FIEKEZLD, WIIHHERZEROG AT
i, B TOREBSICERICEL TERRETZR > TY
20z BEDH 2 ICRAEHOBEERT 5.
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