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and microencrusters from the Late Jurassic Torinosu-type Limestone in Nakatsugawa in the Shirokawa
area, western Shikoku, Southwest Japan. Mem. Fukui Pref. Dinosaur Mus. 10 : 113 —120.

There are few studies on paleoenvironment and paleoecology of the early rudists of Late Jurassic to
earliest Cretaceous, though Late Cretaceous rudists have attracted much attention as a major contributor
to carbonate platform. Rudist and microencruster framestone was discovered from the Late Jurassic
Torinosu-type limestone of the Imaidani Group in the Nakatsugawa North Section, Shirokawa area,
western Shikoku, Southwest Japan. The limestone succession, 17 m thick is divided into the lower part (9
meters thick from the bottom) composed of coral framestone and pack-grainstone, and the upper part (8
meters thick) consisting of coral-rudist-microencruster framestone. Abundant rudist individuals of a
primitive uncoiled form occur in 9-14 m interval from the bottom, where the framestone does not contain
corals. The rudist individuals often preserve bivalved appearance with little fragmentation, and were
bound by a microencruster Bacinella. Occurrence and texture of the framestone substantiate that the
rudists and Bacinella construct a framework structure in a relatively high energy environment. Further
studies of the rudists of the Torinosu-type limestones will provide clues to the paleoenvironment and
paleoecology of the rudists in their early evolutionary phase.
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FIGURE 1. A, The Late Jurassic to Early Cretaceous basins in Shikoku Island, the Outer Zone of Southwest Japan (Tashiro, 1985 ; Matsuoka
et al, 1998) ; B, Geologic map showing study section around the Nakatsugawa Village in the Shirokawa area, Ehime Prefecture, western
Shikoku Island (Modified after Kano et al., 1999) ; C, Detailed locality map of the study section (Nakatsugawa North Section) (Modified

after Kano et al, 1999).
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Sedimentary Basins of the Upper Jurassic to the
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FIGURE 2. Columnar section of the Nakatsugawa North Section. Sampling horizons for Figures 3 and 4 are shown.

e, ARAEREEE R EMoPEIIEICXS Lz L
2L, BHEXAKEOKBAB SRS LA REIEICE
FhadhL, WINE (1959) OREFICIEME S S 2 L
AR s, RIF-RE (2003,2004) THEZRSN TS,
AJERET T FETT BB 70 5 BE R A 1 s A B P R < ﬁgﬁﬁL L,
FAKRGICZ LW T MOBRE EAKAEICE O L oA ihE
22 BT ARENZENTWD (Kano and Jiju, 1995 ;
Kano et al., 2006). AH#IFIZDWT D, Kano et al. (1999)
WEB Mo 77 OROBIZIESH BRI TIBES#E L,
L =RRAICBIET 5] v REICHEZ X, RAK
ARETEICEENDWREED L. LELedS, &
RSO/ ER L [THE  hENE] &, 55
D2BEAFERSELRY, LAd, RMIICBIT 5 L
g & PO R 2R L2 BRI AR ST
BWIENDL, T TRENOREIIITHT, Ek KA
—WEBEMRE L SOAIR GRS HRREOD DL LT
a0 D, b, AKEBERICBIZ SN FIIZILE
- MAFMOEMTIAER 2R L TEY, Kano et al
(1999) OHEKIIR S N7z, RGO — LR L 138k
STWAH I ENDL, ZOAKREGRIZEMMEDWERMEDLD 5.

SRR ORI, Bk bA 5 & Tithonian (V2
122, 1982), 7 &+ A4 MUAH S Kimmeridgian H
~Tithonian & &5 (WRIH-HR], 2003, 2004). AIKA
HARMWIEEITH - 72E, LEloRGEI AKX S D
FRERO LB L 252 %w. LaL, EFIEA (2007)
i, TR Lo R A K S SR o B B
Epidiceras speciosum (Goldfuss) 7% Kimmeridgian H ]
~Tithonian AIHIICAER L TW2 2 &h 5, AIKEEKEH
PRO Mg D FER L, /AP SIERETERVWE LT
5.

APE D LR AU D FEIR

FE)ilee 7 ¥ g v OfAIK A E AL 20 m < P 30 m #
JEDFEPH I WIS 575, BRI TR Y4 X
FVREEDTR T HINCENENZ &0 5, BERH17m o
—HWOEKRTHL LW SN D (Fig 2).
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FIGURE 3. Lithofacies of the Nakatsugawa North Section. A, B, Coral framestone ; C, Stromatoporoid framestone. Stromatoporoid
represents branching growth form ; D, Bioclastic pack-grainstone in the uppermost part of the section; E, Indeterminate red alga and
bindstone fabric composed of alternating layers of microencruster and fine peloids ; F, Rudist—microencruster framestone.

GENLY U IPBILRE L LIE LRIV T %
BLTw5b (Fig. 3A-C). Xy 27- 7L A YA b=2idfb
AR, a4 K, a—h FhEokT%&m REEIZ05
mm Fi% T, HEMEIKIZ LV (Fig. 3D). 1bfa Fidikfk
YL HESND LOPL . KT b L0k T
B Z A—HRAE A Y FBFTELTBY, 3754 ¢
BIEEAEEIT NV, 3 mBIEMNITICIE, BEMEY
(Bacinella RWIBAWPOAER) X WESR, ZR%E

ZN=FIRATE A Y MBS L7231 ¥ F A b= VDR
% (Fig 3E).

—J5, Ktz var b (9~17m Jg#E) Tix, BEM
HEMHS > Td B\ IZIE A O 2O e (I
TVL—=LA M=) HEHT S (Fig 2). 42, 9~14m
BHETII/NIOER M EPEELCEL, Fraxizk
AEEERNZ LU TH S (Fig. 4). TN SEME
WOBEDOKEB/TIEARETED A v ¥ 2 hBE 2R L, Euy
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FIGURE 4. A sketch of a slab of rudist—microencruster framestone in the Nakatsugawa North Section, based on thin section observation.

fakE (JEX50 um BLF) 225 h52eh5, ZOIEEALY FEOBRE ThHTMNICHERINDIZT E R\,

W Bacinella (Leifelder et al, 1993) T&» 5 &HlEsh b JE 8 M H X commissure GRDOBHHED) DELEIR
(Fig. 5A-D). %7z, DT 0% S Marinella &M 1~ 2cm /NI, FLWASESROBAEIHELTET S
% (Fig. 5B). Marinella ORI HICELS L 724 (Fig. 3F). &P LI LIERD bR, FmoFLw

PORCROME S 72 5 2 &, MRS L T b WA ARIEZ T T, TR ACH o ko B P
Z DB TH S (Leinfelder and Werner, 1993). 2 D13 Bacinella 23T IE A OKLIEEFR Marinella 72 £ & & 12

MORERRT I, (LA R RO A N7 & Bacinella D#; FHELTw5b (Figs. 4, 5A). Uz &hs, Ef K
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FIGURE 5. Photomicrograph of microencruster and rudist in the slab of rudist-microencruster framestone. Positions of each thin section are
shown in Figure 4. Scale bars are 1 mm for A-D, 1 cm for E. Arrows indicate the upward direction. A, Bacinella fills the space among the
rudist individuals ; B, Bacinella and Marinella contribute to bind the rudist shells; C, A ball-shaped crust of Bacinella encrusts an
indeterminate red alga in center ; D, Bacinella fills the space among the bioclasts ; E, Closely-packed occurrence of rudist individuals. ts:

tooth socket ; be : body cavity.

HIBWETH L D EERONDL. BB, JEEH K
EUJ ZRIZIE Y AR VEEPBREINLZ LD DY, £
NHAVRT ETFHINE, did)ildet 7 ¥ a Y28 THER
L7zEm-fto 77— LA TH 5 (Fig. 3F).

IS o A H DI RE R4S

Hdt N B AR OB, AR DYE A7 H
DRV D, BRE PATISUIN L TR L 72 8o if

R EHAICX D ARE L BT AT, SO
L ZAVEDIE A, WETEHE R myophore Bk O BRI 4

BICRRD SN M) % EORRE WG L7z (Figs.4,5E).
AFEIZ /N (commissure DEZEDH 1 cm T, KT
b2cm) T, FLWAEZRONEZFED, 312, ES1mm
UEoWBZBBRTELI DB, 1) JZV)/J\étrfﬁn‘
LR UMM AFHEFFOZ &, 2) ERlil2ROM %
35 HWHOEBHEITOWRED %j:%w) NP )
myophore 2SBEFERICHGE L7z ] FiCH b enb,
AIEIABREAE D 7NV —T (272 LD Diceras %
Bl) WWET A EEZONS. T2, BNICHEE (body
cavity : be) RHAASL V7 v b (tooth socket:ts) &
2 LW (accessory  cavity) ANREH HNT, BOWE
RHBIZHIRD 5 VT HIROBEDPFEE L Wi &,
AL L 72 7V — TSRO BBUIA LT vy, b
FEO X O T R BOE rh N R JE B B A Valletia R
Monopleura &\>- 7z, fik[ExE D 7 Vv —TOdTH LK

MEIRIZ: A Y N—Th Db L 2 RRT 5.

EEZ A (2010) 1%, Wl EEIE S B AS, A On;
FHOWHBHTOmED HFEL S RKEWIT Valletia (23
PF2—HT, FHLOWARERRE IRYE VIG5 5T
& Monopleura \Z 3§ %5 2 & 2 5, Valletia 7 5
Monopleura ~DBATERZRT DO LHNL 72 L
L, 20k, %Y 258D Valletia (75 v AV 25
Wi )i Valletia auris Favre, RN A F B3N K G
Valletiasp.) & Monopleura () X7 i Monopleura taurica
Pchelintsev 8 & 0" M. crimica  Yanin, 3% )11 W0 T AH &
Monopleura sp.) % E%&GOTHBRE LEBE Ihs
OF & A3 1 IR A A —2 DR (“ Valletia” aun's
form) ZHEK T A REMEA RS b, B R E
GO FHEMPLELZRIRMNICH S (Sano and Skelton
2011). fit-> T, AmwsrTl, wE)IEE R B [H
xE AT, B AROBEL LR L FGN R 7 v — 7
ETHIZEED D,

THCH - R IE R O Rk

BHEXAKEICBWT, ek, BRI, fHIKE
HENEEREMAEYERE A2 INTE LY BI2IE
Tamura, 1961), F4F, HEEMAEWISER LR ER L %
STW5AZ LB ST 5 (Shiraishi and Kano, 2004).
—7, BEXAKATOER ZHEICOWTIE, ElHK
HE2EGEMOARDBI L THERT L 2 ENRE L, BHIR
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B 21X, fEBFI3 2, 2008). AW Lzpdldet -
TarvTik, BE17TmICbRY, HHE LEEHTLZ L
MHFETH D, JEd BRI L 7oA B L OV
FNFEASH O & e o 72,

F9, B A - BB AL, Y TREAL
W7 EOREWERFUA ICE T A A R R S 7z 23,
JE Bk T ACH — BB E S R BRI o sz e A
EALBWIZ DM TH . TOAKGERITEERIC
ANR=FFAE A Y MCEGEME2S R, 374 ME
WHOTENTHALI DD, WROBEEZ SIS, KRN
ANV —OERIEERE TR SN LW TE 5.

¥ 72, E4E Bacinella \IAREEREWIM O T & Y EEMICE T
5 Ewv) BRAUR &7z (Schlagintweit et al, 2010). <
D RIRIZHE 2L, Bacinella 13:E 67 DEICAEF LTz
3T THB. Lh> TR Y ¥ 3 T Bacinella 3
WRLCHELR LA LIL, WREEI R R TH - 72
ZERRLTBY, ZoXxrya vOEHPLHESINS
HEFEBREE (B A VX — %) SFELRV. —F
T, A=A M) TOEBY 25 %05 LY F
WNIRIZ & E N5 Bacinella T ONE H A&, 2fL%ED A
AXAYORBTHL2THENPEH I TV S

(Schlagintweit, 2010). L 2L, AHWfZE THEH I iz
Bacinella DBBEO KI5+ > 34 FORKRZ L ->THB
59, bInIIAryaf FZ2BEK L TWw5 Bacinella D#;
b A+ af FORBOEBELIEEK L Twb (Fig. 5C).
D X 912 Bacinella DFERNPKE L BB 2 &h b,
Schlagintweit (2010) DR % RIFFEIC YK TED L 2 &
ETE R,

E5IZ, ARTHHEZ 2 TR WL H oKD J& %
Bacinella 738 % kL, JE i M H A Bacinella & &
DICT V=L T = ZME LTI E2RET 5. K
W, FRREE RIS OBI Y 2 S0 BEXAKEICE
WTC, Bacinella % &, SRGBEBED L, TR
JEILI 7 & D KINEAE AL DSR2 7 L — 2T — 7 BRI
LTwa 2 epmEsns (B0, 2010). oKD
—ERIIE I & E 2 SN A/NROER KA EET S
J@He b AL (B 10, RAVE), vhEt)ll o= —HH — 8k
B E RO D D TH B R D 5.

JEd AL, RE R 7 L — 4T — 2 BHEE B rE N
P TLFREY, —#IS, HERY L TOEGIHEIN L7

AR FO L SN 52)S (Gili et al, 1995; 1%, 2003), k&
HUHIk e OIE R B E - BEMAEYREITE T AV F
—BEICBWCHME R RO T L — AT — 7 R LT
HETIEHENS, 3—a vy N IZB0WTHHBINY 25/~
HHif R OMEE ARSI T 1 2T ARHE SR M H &
Bacinella D3ILFET BB MESINTVED, Ihbidy
L—27—=7 %KL T (Bl 21X Sanders et al,
2007 ; Ivanova et al, 2008). 7z, 71 &7 AFLIADIE
& IR M A H o IR L BBEEIZ O W T ORFZERIEZ
LAV, 5%, HEMBZIZ U, oo BE
ARG DOIER HHBEEBOBGHIZ LY, M OE#
Hod BB ATE, AR RIS S R BRBE O
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4 FY R, F—F Y KF®D Peter W. Skelton [Kizid, &
IR EEESR A OEICH ), HELDEHL
TWeZnwTnwsd, KR KRFEOTLIGE—#I% B M
SR, R R B o BRSBTS, JE
WA HOEHIZOWTHER W22 L LI, RAR
T = ORGLTOFHEZH T L Cniz2nwi LEKRE
DHEARAZIZIE, AIREDOHFBIEIIOVWT I %
Wieinwie F72, REXOEHE TH AN E&IRK
R L R AINE AR REB BRI, AR
WS 5 ) 2 CHERE CREEZ W22z Dok
W& 0T 5.
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