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Abstract. The Sada Limestone in the Upper Cretaceous Nakamura Formation, Shimanto Belt,
Shikoku, Japan is known to yield abundant “Thyasira” and “Serpula” fossils. However, the whole
assemblage has never been studied to an appropriate depth. We present a preliminary report on the
mode of occurrence, lithology, and faunal composition of the Sada Limestone followed by discussion
on its origin. The limestone crops out at more than 10 localities in an elliptical area (250 m in NE-
SW, 400m in NW-SE direction) surrounded by Upper Cretaceous siltstone. The boundary between
the limestone and the siltstone is gradational, which suggests that the limestone was autochthonous.
The Sada Limestone consists of three lithofacies: 1) banded limestone (detrital micrite with parallel
calcite-sheets, showing inverted stromatactoid structure); 2) “Thyasira”-“Serpula” limestone (detrital
micrite containing abundant autochthonous “ Thyasira” and “Serpula”); and 3) sparsely-fossiliferous
massive limestone, composed mainly of recrystallized sparite. The three lithofacies alternate with
each other with intervals of several meters. The “Thyasira”-“Serpula” assemblage is associated with
other chemosynthetic bivalves, such as Myrtea? sp. and Solemya sp. “Thyasira” shells are large (8 cm of
maximum shell length) and conjoined. The shells are densely packed in the limestone, whereas in the
surrounding siltstone molluscan fosssils are rare. The taxonomic composition, mode of occurrence, and
lithological characteristics such as inverted stromatactoid structure suggest that the Sada Limestone is
seep-related and the fauna represents a chemosynthetic ecosystem similar to many other thyasirid-rich
carbonates worldwide. However, to verify the hypothesis requires further biogeochemical approaches
such as stable isotope and biomarker analyses.
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Fig. 1. Geological map of the Nakasuji lowland belt (Kano et al., 2003) and the studied area. 1. Nakamura Formation, 2. Gudo Unit, 3-10.
Domeki Formation (3. Kusushima Mudstone Member, 4. Daiyoji Mudstone Member, 5. Marunouchi Mudstone Member, 6. Kaba Mixed
Rock Member, 7. Kurokawa Mudstone Member, 8. Iwasaki Mudstone Member, 9. Fuba Shale Member, 10. Uyama Sandstone Member),
11. Hirata Formation, 12. Tanokuchi Formation, 13. Tatsugasako Formation, 14. Hiromi Complex, 15. Neogene intrusive rocks, 16. Dip

and strike of the normal strata, 17. Dip and strike of the overturned strata, 18. Syncline, 19. Anticline, 20. Megafossil localities.
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Fig. 2. Locality map. Numbers prefixed by “SD” show locality numbers. Contour lines are traced from the topographic map of “Warabioka”,

scale 1:25,000, published by Geographical Survey of Japan.
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Fig. 3. Lithological features of the Sada Limestone. a. Banded limestone (loc. SD01); b. Banded limestone (loc. SD04, floatstone). Dashed
lines show inverted stromatactoid structure of calcite sheets (cal-sh). mi (micrite); c. “ Thyasira”-“Serpula” limestone (loc. SD02). A
colony-like concentration of “Serpula” tubes. Longitudinal sections of tubes with recognizable septa (arrows); d. “ Thyasira”-*Serpula”
limestone (loc. SD09). A “Thyasira” conjoined valve in life position (encircled by dashed lines), showing geopetal (white solid line); e.
Massive sparsely-fossiliferous limestone (loc. SD05); f. Irregular boundary between “Thyasira”-“Serpula” limestone and siltstone (loc.
SD03). Dashed lines show calcareous siltstone, Note the gradational boundary between the calcareous siltstone and clue surrounding
siltscone.
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Fig. 4. A limestone block at loc. SD03. a. Lithological succession composed of banded limestone and “Thyasira”-“Serpula” limestone, in
ascending order; b. “ Thyasira”-“Serpula” limestone. Conjoined valves of “Thyasira” (encircled by dotted lines) are concentrated. Anons
show geopetal infilling of conjoined valves; c. Polished slab of banded limestone. bm (black detrital micrite), cal-sh (calcite sheet).
Dashed lines show inverted stromatatoid structure of calcite sheets. An arrow shows upside indicated by geopetal in Fig. 4b.

EFDOLTHNBHEE TEEN, ABEBE R (BIE
LU THE L) BEREED LN (K3D). £z,
BARILAE “Serpula” 13 —HRICHEERL T, (IR L A1
RT3 F a—TBEAET ZERERT (K3c). Th
LD END, TOABREITITIFEMEEEZOND.
EEOBRGHIKAL WREI 754 b oEREINS.
W Tk, REHMEBEMENSRD, —ETEF A
RGBT VES. Fio, BEIZ 54 PPEERIZESL
TWAES T, TOMBIIAGAR/ S A4 F THREEND
(¥ 5d). 22374 ~id, BRIEES ZHEOEFREED
WNER S FFIEL TRY, B4 Z a4 (M5d). 8
FOBBTIE, BEIZ 54 FhicskRoa 4 FBRLIE
LiZ@RHEND (M6d). TDIEIL, ZOIFFA
3, REHBYNEREH S TXn A KBRTFICRD
BN, BERELIS TEBL TERENZEEZLNS.
3. #RRE/ARK A

BUHIZRWTIL, BE~KETRLE, BREET5 (X
3e). RERKEXGERICEV 2220 H5. &FD
THEBNEEFICHET D0, FOEHEIZY RV, loc.

SDO3 IZBWTiE, BRI 2m B THD. H FOBE T,
BRI F D72, BREGLEANT A FRIEAEL Ty
5 (KM 6e, f). REEMAD—FRICHEBRL UKW E
HEEZZOLND.
4. /T a—VEZFETDIHIKEL IV M
REAGBOARL L Tm L b ER, L3O EREH I
BELTHEHTS., A FPEPIREISLAROHRK ) ¥ a—
NRE L SLEN, D/ Y a— AP EEEOBREM
BOHLNDLIBIEL AL OLOFERML TV, ST OBE
TH, YL EEICKREOMEIRASEA L T\ 5 2 L 25ER
LONSY (R

EHIEREDSHE

AR S DALEREIX, KB O “Thyasira” J& K H
L EBWRILE “Serpula” 1T Lo THESEN D, KE T,
FNO DO, HEEEICOWTRATS. K712
FELRBA EZRT.

ERAIKE 16 EZET 5 KETKE OF L A E T,

NI | -El ectronic Library Service



The Pal aeont ol ogi cal Society of Japan (PSJ)

B ENRIY 5 T 0 LR H R A IS SR LR BEE 2008 £ 10 H

upside

“Serpula” tube
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Fig. 5. Polished slab of the Sada Limestone. a-c. Banded limestone (loc. SD01). vertical section; d. “ Thyasira”-“ Serpula” limestone (loc.
SD09). bm (black detrital micrite), gm (grey detrital micrite), cal-sh (calcite sheet), sp (sparite), fl (flow structure), ip (isopatcheous
cement), gp (geopetal: white arrow shows upside).

Katto and Hattori (1964) iZX > T< /)L A& L F A B DR SN0, ERONEHRERDLEZAUTH 2D
fE L U CEl#k I iz Aphrodina hataii [ZFE4 3 5. AFEIL, (X 7-4). FIBEARAIBEIE, FEAELLTETAEELLBE
iz (1992) I X>TF > HAF OB Thyasira nigwv. 2L T, ZORERICHE > T, #AmL?-> TE
B ZEEINTD, ZORIME 2 5FZNEORESI NRBRLMIEL, [k 2215, BHRICH> THE
DWNTIIRENTW o7, HIHEEORE, Wil X T LEBABRGIRIL, N A BN R EE TH B.
OHIIROFE PR I NI DT, LUFICl%, <, BOFERICB-T 23 F KXkE<ELD

W E L, BEDORRT IV ZEFIEER D LB TED kX, A DX T F 4 A& Conchocele D F iz —F 3
b (K7-6a). EWEEROFR, HETICHEIIFTE 5. I b, PRESARBEIINTITAH

PN F U HAROBEIL KT D, £z, AIHRME Thyasiridae IZJB T2 Z L IdfEETH 5.
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B 6. = MA KA OBEMBEETE.
mi BEIZ7F4F) ia ¥— MREFEOTHERL, NIREZEZUML TWD (BXKH). loc. SDO7, BAK==/:b. it
BRI — NREMO U &2 FTHE L VHEE 2R TS (BERAD. o— MRZERO LROBEE 2 534 F— 2 RICHKE T 5

a,b. BREFEE. b GHERE A M), md (& — MRZERO T2 FE T 2 IR EHEREY)

HetRt A v b (BERED. loc. SDOL. EAZ==1)b ; ¢. “Thyasira”-“Serpula” HIKE. IR “Serpula” P IZIREERSENAD S

% (H%FED). loc. SD03, BAfk==)V :d. “Thyasira”-“Serpula” Tk, WP DOILE THOEN T RWRa 4 K (HEH)
2% <&, loc. SDO4, ==V e, . SURBILAAIKSA, loc. SDO3,e. BAK==/V, [ HZ=2/L,

Fig. 6. Microphotographs of the Sada Limestone. a, b. banded limestone. fb (Abrous cement), md (mud infilling the lower half
of sheet cavities), mi (detrital micrite); a. Lower boundary of a sheet cavity cutling a small shell (arrow). loc. SD07, one nicol; b.
Upper {lat surface of sediments infilling depressions in a sheet cavity (open arrows). Botryoidal calcite growth on the upside
wall of a sheet cavity (solid arrows). loc. SD01, crossed nicols; c. “Thyasira”-“Serpula” limestone. Open arrows indicate

septa recognizable in “Serpula” tubes. loc. SD03, open nicol; d. “ Thyasira”-“ Serpula” limestone, containing abundant non-

compacted peloids (white arrows). loc. SD04, open nicol; e, f. Sparsely-fossiliferous massive limestone, loc. SD03, e. Open
nicol, f. Crossed nicol.
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7. FEHEAKAE “fBEA.

Fig. 7. Fossil bivalves from the Sada Limestone. la, b. Myrtea? sp., loc. SD04, UMUT CM29565, (a) right lateral view, (b) left lateral view;
2. Solemya. sp., loc. SD06 (floatstone), right lateral view, missing anterior part, UMUT CM29566; 3, 4, 6. “Thyasira” hataii (Katto and
Hattori). (3a, b) floatstone, inner mould, anterior adductor muscle scar encircled by dots, KSG6001, (a) seen from the diagonal between
anterior and left lateral view, (b) left lateral view. (4) loc. SD04, left lateral view of inner mold, UMUT CM29567, (6a-c). loc. SD04,
UMUT CM29569, (a) hinge of left valve, (b) dorsal view, (c) left lateral view; 5. “Thyasira” sp. 1. loc. SD04, right lateral view of inner
mold, missing anterior part, UMUT CM29568. UMUT. University Museum, University of Tokyo. KSG. Department of Geology, Faculty
of Science, Kochi University.
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{bF7 84 %

=0, BOIBICOVTIE, BATEHASEH L, BB
EARA R FEDIRIAD DRERBIC T TR D, 3%
DHNRENAI BT LR OB BHEDOEND. T
N OEIX, NP HAROF TH Thyasira J& O R
WZ—8,T5. LA2AL, AXEIF, ZhETRkidkahi
Thyasira J& OB AFECM O MEBEFEIZ e~ TR O TR (%
B 8cmIZiETS) ThD. TOFHYA X, BLUOER
L 72 BB IE O B 1X, Conchocele B 12T L A —¥ 4
D, &AM, Conchocele JBIIFRNIBFDEUIEIRTH
(Coanetal., 2000) R T, AELITELRDL. ThoonZ &
PE, RFEOBAIZOWTIEEERNZ “Thyasira” & L7z,

“Thyasira” hataii \ZFERE3 2 ZfAILE & LTI, &
TICHEH OB 2HRKEBD D “Thyasira” sp.1 (K7,
5), ¥XZ VL HARD Solemyasp. (K7-2), VFxHAF
D Myrtea? sp. (X 7-1) MBELNT.

BRAEH 1, EEF0S~1cem, B E1X10em AR
HRD, BN AY RO bIFIFTEARICHET
L. HIRFMIC Y- e Wimic BT, FWNEIC, TFH
DR ZE LT REEDSH cm BEICEK I TH D KT

WEHLND (H3c,6c). BEVWDFa—T1F, FELR
DRl THI LA, FIEFEETIZar =—Ik
WZEAT D, ZoERIE, BKEEHOCHBARKADOF 22—
TU—ADOBEEICELTS. LarLAasb, EEEO XS
RENORBERE L, BAEOF 2T U -ATERDL
nTnin., EHAKAED Z OBERIEAE, HE (1902)
LUk, RS L Y o I h A BB T D Serpula -
L THE S T & 7o, BIREEHH serpuloids 13, B4 -
fba o FTILFEERBEEC o THESI LTV S ()
% X, Juniper and Sibuet, 1987; Ohta and Laubier, 1987;
Godert and Squires, 1990; Beaushamp and Savard, 1992;
Kauffman ef al., 1996; Bianchi and Morri, 2000 72 £). L
PLRDS, ERAREOERICGIE, BEREWICHIL L
THATIMHEL TR Y, ZofbmERIE, Hmicfis L
Eﬁiﬁi Db MR I HAEOERE IXR A

LU EDZ E G, K TIREEMICERILE “Serpula”
k? L7z,

LR ERIEBRBHRDEBEICMAITT

ILE#HEOSEHR L EK

FTEHAKSE OAREIL, HRE8cm i bR D KEIo—
M HE “Thyasira” £ £ OB WRILT “Serpula” 732 v =—
RICEETEZ L, ¥XZ LT AFD Solemya sp. 2
HA D Myrtea ? sp. ZFEfET 2 Z & THEST LS.
NFUTAR, YExFTAFRL, FXFLUTARIE »wiTh
b IRERB RS A Th 5 (Fisher, 1990). —77,

FPCEREE ORI, MREICAECHEZITE A SENL
. APREENOCAREET, BB ORE DLW &t
L THERBICKERZEYEZALTWD. 2O L5RK
B AREE ORI L O BEERIL, REEEMEFERN

RS - BEAY - e - e - R & - KBMF - Voo d o X A= - ERER - BRE—

77V T EOREZETORBYEEDCEBZEZR N TV
L ETRT .

NFUHABR KA EEERE LY FTARLEFXZ LY
A Bz D & O BRI, BHAERBIMEAD A Y
AEKHHEICRBWTED TS, BAREDOH &L
Tk, db#E @ K% 150 m O Thyasira spp. B £ (Dando ef
al.,, 1991), A F=—> 7 #§ D K 300~804 m @ Conchocele
bisecta Bt (Kuzunetsov et al., 1989; Kamenev ef al.,
2001; Sahling et al., 2003), R F 7 =a—FX =7 B v
J D KB 1000 m £+ 1T @ Conchocele novaeguinensis ¥
# (Okutani, 2002), A ¥ ¥ = ¥& ® /K 513~754m D
Thyasira oleophila #££& (Callender & Powell, 1992, 1997,
2000), w— L > R R RH D K% 3800~3900 m D
Thyasira insignis BEE (Mayer et al., 1988), H AR #gi#E © K
1 7326~7434 m 7 Maorithyas hadalis BE 8, 1 L OV KiE
5343~6390 m > Parathyasira kaireiae & 5 (Fujikura e al.,
1999, Okutani et al., 1999, FEA T %>, 2000:; Fujikura et al.,
2002) MBETHND.

F LB EE T DWW T, Thyasira b L < IZ Conchocele
WELSHED D WEESERE L TEE L AKEEREERT
Ll L LT, dEKFE R O AETHE Humptulips /& (Goedert
and Squires, 1990) 33 X O g L EAAFTHE — WETHT meoln
Creek /B (Peckmann etal., 2002), ALHEE O IEHTHE )( il 5
(Majima et al., 2005) ¥ X O'#gHNE (Kanno, 1967; Amano
and Jenkins, 2007), ER D Lﬂﬁ¢%ﬁfﬁ$éﬁ[§)§ (B -
(UM, 1996), REHR O —F“Bﬁiﬁéﬁﬁﬁfﬁ\ﬁ@ (R4 - )ﬁﬁ
1993; &A%, 1998), Bl o FEEHHA / REE (5
IR - FEIME, 1997), HEPNMP o> SEETHE (RS & 2>, 2000) 2%
FEFonsd., AETIE, Zhood bIKALRE, fikeE,
FEPITHRE O AT RIS R DR ENLIRLE D 7 — % D B3 15 215
T, BBEAMEOILFERILAERE L L TR EELTW S
(Majima et al., 2005).

72721, Majimaeral. (2005) 345 Lo, V¥
AR, NFHAR, FXZUHTABT, ¥ @EARD
e &b, BRFAESCEEYBREOSWEETETS
BIUMREBEREREICOARL 9 2LFEEK_MMA TS 5.
FOI, EARIKEED “Thyasira”-“ Serpula” FEHE DS
AL AFKITARILL TN & D hIEHONWT, BIOBE D
LR 5.

ERFHRE & HEREE

AR S OB AP SO HREE L, ZhE TR
EEINTEEHBAMAIKEERO b O LEL T 5,

“Thyasira”-“Serpula” F¥E T E T H5RE I 7 5 4 }\ X,
IR NG WE > AR WERST & B 1 7 RICERA
wé:&,*%ﬁ%%%bfwé;k,%LT%%%@F
BEAPEREI T TRV e A KELEEEA TSI
ETHHSTBNE. INH ORI, HRAg TRHHEHE
TS BB AMER AR OILEANEAKE— K (diffusive
phase; Campbell et al., 2002) D H D & —FH T 5.
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7z, ERAKE EWE T DMIRAKET IR D L
LA R aw X T ARSI, BIEKERIKE TR
BN SN TV B EETH S (Peckmann et al., 2002;
Peckmann and Thiel, 2004). X b v <% 7 5 1 R &3,
RBEAKEO-y  FZLELEROLND U — MNRO
ZeAREE T, TE AR T, EEARHEH 5 Witk R
RO b D& 5 (Dupont, 1881). #RX hmn<w& 775 ¢
A FEE L, Zh e ERARR T, Lm A, N
FEAND 52 W iE T izhZe b O &9 (Peckmann et al.,
2002) .

A bwvwd 254 ZAOKRKNIZONWTIE, AR (8
75 Y 7=y i X % microbiarite AR, AIKIE
ORiK, BEEICTEELZRFMIZ2E A P TIREL
e &, Bix 7 B R ST 5 (Bathurst, 1982;
Monty, 1995). —7%, MR kv~ 7 5 ¢ 2SI
WO, BAKMEREEECE NEBIEEB TICRB W THEKR SN
ZHENCA L FoZEid - ERICEK T D EMIRES A TWD
(Peckmann et al, 2002).

Peckmann ef al. (2002) X, ALKV 5 O HEFHK — BHH
Lincoln Creek B OB iEKEAIKEARH DA N o< 4
774 AAEEOWHGERR A LT O X5 I L. A ¥
ViKY O RBHBYE TIL, RBETL AT Y T &R
g e 7 — 7 7 & O HFEME (consortium) 12 K 2 HER
By A % L E{k (AOM: Anaerobic Oxidation of Methane)
BT, ZHIC L > TTh ) ER LR UREERESHTH
T5. ZOBE, REESITA Y CORRBIERO KN, D%
D HEFEY) O BRIz Do TIEKR AR 7% (Greinert et al,
2002). AIRALDIMHGHIIC TR ICImT THEITT 554, A
JRIGIZX VR ENTIZIRE I 7 T4 b FRIEER, 1IXTFHr
DREFER & OFICABREN T 2Pk 5. —%, kil
MOEFREEITE S E D TREBES & O M OB IIAEH]
MOBHNENWE 2D, TOWRRICHEL Y — MROJE
HIU7 T4 MCEENTCREREID, A F v T ADKBHE
WX - TRIRMICER - BREISh 2 L, R EmAT572
WA Na<E 7T 4 AROERBEELEND. ZDZER
M. HHER B D VLT vy VROFBH A THREIND
LA RS T T 4 ARREE R b OGEHAFRBa D —
M DT ERD.

TERERE ORI, TSR — NBEITT
TFRERETDHI L TH D, Bittdh 5 W ITHER RO
BEAEARAICED G5 7 I FRoBREE X, Z
NETEIEZRIFTYU Ty MZEBALDE L THEEN
T & 7= (Teichert et al., 2005; Conti and Fontana, 2005).
LA L, EAGRKSEORRES T ST OB » 5 ZER
Wk EFDORBEIZEADLDTHDZ EBbnd., 0O X
5 7 28RS ACE TRt L <, BE Im Ll Eicbizo
TRETIHETIL 7 7RKE (Monty, 1995) (THEEL
T5. T 5aRKkER, FeHEROREREE~ 7
Rab#% < MEIN TS (Krause et al., 2004), A
g UERELIKEPLbRESNATWD (I, Em

2008 4£ 10 H

2 DV vF El Borj Body: Barbieri er al., 2004).

BT 5 HKEDREICOWTIE, ZFRREEED S %V
ba By 7 72 (Heckel, 1972), FEIRBEREBICH %
NAREFEVE A VE VI S 4172 b @ (Bathurst, 1980), 237
7V 7wy kK (Pratt, 1982) 72 &, &b 5 25 HME
D— & H T (Flugel, 2004). Krause (2001) i,
ALk R AN TN 34T 5 AL R B R 5k Meiklejohn Peak
BEAKE~T V NICEOONZET 7GR LU b
U T4 AEEEEREL, TASNRT R AL N —
N DAL « ERINZ & 72 5 MRS 7 V A 4 —_— 3
VCHRT D EwmUT. J VA H — R a3 e, B
BEAR L F - THERIE & & To RIBHERY 23 B O KBk
W2 EO TEFTRHEAFMICEN L, BHECEE T 514E
HoOZ L&V S . Krause (2001) 1 L3uE, €7 788K
RS (3G KHIRIHERR YY) O BS F2BR (Taber, 1929) T
I #5 segregation ice sheet IZIITH Y, EAZ A
NL— bk &g eEEo a7 N bl o2 7o
22> TW% (Malone, 1990; Beauchamp, 2004).

ERAIKEDY 7 7 REED, ETlR~TonF oA
Db DRDPRTONTIL, RIZH LTIV, 7272
L, fRERICH R b ew & 75 ¢ 2FEE/ED LR
2L, LRV IIHHEELZ S FleEEI 7714 kb
BRbhdZ LG, o7 IREEOERIL, N7 T
T MZXDERNRBE TR, L AHEYERE
TICRT DUHRAIERBEEL TWD Z &R Eh
D.

SHROBELHARES

ko X oic, SEEL EBHAKE DA LML
HEHEX, A VBEKERIREL L TINETREINT
ETRARKEDOFNL LHBOKFEAFL TND LWL D.
L2l Rde, MHAKE OILAREN A Z VFEKICE
KT 2bDTHD0E D PITONTIL, REEEEDRE -
MeRLEFRMAEL N A F~v——72 ¥ EHE Mt %
SHITOLENRDD.

1 A PO IS HERE U e BRI, LR A B 2 AR
D FE I KSR HEENY) S Bi 2 B2 & R~ L iR
L (Campbell and Bottjer, 1995), V¥ 4 A B F o 7
A 872 Y, BIEIC SRR ELFEERTHE BB L 7w
K TH D (MacAlester, 1966; Little and Vrijenhoek, 2003;
SR, 2003). EHAKETROLND L5 RETHHTKRA
DNF U HAR A EEERETHCERHEIR AHoH
TR DAL ABKERIRE P B IEREHREI L TRV,
—J5, REDONF T TAFEHTH D A7 F H A JE Conchocele
X, FAERLIE, BARFH O X 7 U BEAKERKE S ET
FIZ2RERE 2 L8 E <HESN TV S (Majima ef al.,
2005). EHAIKEOKESCHBES ZA LT 52 L,
NF I A B E O EE AR R~ D E IS O KA
DOBREAIEH T2 ETEETHD., £, AHAEZOR
BAMEACABEEDIZ L AL 0D, JLHEEICFEL T
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HILEFEZD L, ERAKETOIEERICARE TN
EYHBE PR EERERELDEVAD

FEDH

(1) @By +m (BT o LA TR E R A K
A, Bl —FEERGICK 250 m, ALE —FE 5 IS
400 m ORI AT D, BROAGKEROESETD
5. AIKEEE ARV FEIIARHRAZERTHEL T
¥, LIFLIIEBHTH S Z &0, EHAKAED,
JEABH D 2 v b a3 HERE L 7oV CIRHIBY I TERR S vz
EEZILND.

(2)EEFAKADOEME, DIREIZ 74 N FERY —
M EDBE X 1em 33~ cm B T IS PATIRFEE T D R
ARE, 2) REI 7 T4 M KA A S B ARICE
8325 “Thyasira”-“Serpula” FIK&, 3) SREAA
IRAED 3 OB S, LidLIEZ0FEICAIRE S
VN EERHES.

(3) MRFWE O Ffgn > — b id, > — b RZERE A B
WRBBEIIWC L > THRE SN2 bDICHkT 2. 2
D— NRZERE, LEXUELEREAES T, THEHAR
HAIZERZL TEY, WbhbwbiiR kn~<d 754
ARREEDEO OND. Z oBE R, SHEAKEGIKE
FITH A 2B H N TV D (Peckmann et al., 2002;
Peckmann and Thiel, 2004) .

(4) EBAKE £V £E 3 5 KB #H X Katto
and Hattori (1964) iC > T~V A X L I A B o FHE
Aphrodina hattaii & U TR SN b D TH D23, HE
WHE R L URTHABRE 2R L /R, A+
HARNZET B ENHLDE o7, BORIRREH
RN 2 50, T HA B D Thyasira J& O FHEIZ &
BT 203, BIARXBKETHD I LR QR
2D\ TlX, Cocnchocele BIZHETD. ZDOZ &0b,
ARFEDBANZ DWTHE, “Thyasira” & LU 7T-. {EHAIK
= BALABEENY, “Thyasira” hataii (2 & - THE L S,
“Thyasira” sp. 1, Y ¥ A B} Myrtea ? sp., ¥ X% L H
A Bt Solemya sp. &£ 5 .

(5) TEBAKEE, NFTHAR, VYR HTAR, FXH
VAR EALEER AP L R D RE A BAEMNIC
EHT 528, TOEYESERO L MEICRL TE
RKTHDHI L, £z, BEKEAKEICEBICED S
NDHZHFA I~ F 7T AFEBEE R T e 8,
A Y ABKICE > TR I e nlfetE23H 5. Ll

KT - BBRLERMEK, Nt ~w—h—ZiC L
DHELRBRDLREDPLETH D,

HEE

TEHHXAEROF 2 12ik, HRESZBL THESFT A
WERZEFEEEZM> TIHE £ L7z BNStin = o

B - HmEs - A - IR E - KBRE . Uz vR X ns— b REHER - Mg -

VS b OBRDIEANK - R KK, HIZRIEIC B
L CTRHEEIC2 0 E Lz, #HAER B L Tid, Andrezej
Kaim t# 1+ (Polish Academy of Science, Institute of
Paleobiology) ¥ &£ U Maurice E. Jenkins [ 12 #ZBJ1A &
kL. £, ZHOEHRFEOSICE, BERaA b E
W2 &, RmOARENRUETIRENDBELZ. 28, K
M2 TTHLICHRY, AALMRHS AL 18 HFER
EAFAE R B @ (B) (FREEE 75 18340165 © H ERACLL
Ml X 72 b2 B R BEEE DL ORI — A & K D
HMTRHBEICRL L) ZEHALELL. 8L TRAL .

Xk
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