ISSN 0022—9202

HEAN594 6 H

HA & &Y SR



B
AR AR R

G R

AR AR AR AR R

=
(=]

5 11 &
B 12 &
%13 &
=14 &
%15 &

%16 %
BT &
518 %

=
el

HHE BEWEE B
RS
Bl MR RR B

al\)l\)
[SAI S

BEHZEYWES S A (1983, 1, 224ET)

SRERHEYFEE LB,

SEHEYFB XU ICHRS 2 B FEFROES S LSR5 50 2 HN LT 5,

1. £EZDOBEHLOHRYIOFRIT. 2. EiEEESOMME, 3. TROLOHDFES - HiEs 20 (E
DORIME, 4. WIEOREY - Ehils X UL & Ve SBT3 2 5 0FRE 2 Ofliss 2 &0 H
HIZERRICE T 5 2 &,

SDENZET 2 OREDR R AL REOMAEREEEFEL LD TE 5,

SR EEYFEB LU RS 2 FFHCER 202 B THET 3.
SEX S U CHESE - IS8 - BB L UEHEE LT 5,
L EEE BFEDASHAE 2B LB DX TR ES0RIC L > TED 3,
S8 RASC 10 FEUELETH ) HEYE OV TEFHDH S DT, HALE 5 ZOHEED
Ho/zbDIZDEFHRESDHECL > TED 5.

BHI=B1E 2 ROEMNEZ BT 2 EATTHEESOHEIC L 5,
BESBREEVFEOVWTHEERIEDOH 2 B O X THELNHEREL, BEOHHE I L > TED
%,
SERE 2 RICED S NEE 2RO R TIE R S Ry, 2R BRSO %2205 3 RICHEL
HECENT AT LNTX 3,
SEDSHRIRESICE o TED 5, SEITESEET,000 M, #5184 8,500 [, HB&84E 1
115,000 LA L 3%, ZESEBRISENADEES LV, EHOEEIRE 8,500 [ (£ 7213 Z Mo
U.S. Fw) 95,

SORERISE - FHIE& - #Ir L L 5.
S8% 1y EULHRL L EB L UEEORERTF I TADDO->ER, FEZESOHRTHRELET
BT LHBTE S,

SDRERER 14, ffE 1564, BLUFHEESTALET S, [HHEREC2E L LEREZTT
7z, R BREEOR» 5 & BOMEEREC k> CRElah 3,
SROZPEICL VA ICHREL L UMELETHEZEL 2 ENPTE S,
HHREESRREEECB W THRS B TR E NS, HLSH ELEE T 3855813, KFlEE
DR S EHEEAETHETHEEDHR LR TNA A LN TES,
SREBENEEOH L SFEEESICBLWHER SN, AS2RLSHE2EHET %,
SRICERH 255 RERVERFREZRET 3.
AECIBEERZELA LN TE2, GESERTRESIEE LBSORZBICLI > TED S, &
ELRETRESCESINT 2 LN TE 3,

£SR3 EE 1 RIEFREZHL. 2OHERCEEEDN YL D ASEEDEAFHZREST 3.
BEOBERTRADIET 5.

SRBIENDH S LEDIERERRSE2BET 2, REREED DL EOHFEE S > THAIL
T%. SREBEEO=5D—LEOE»SSHEOERN2HEB LU BEOERP T L -EB@%Z
Yo TREBEDFHREZ I SEREHEEE2EET 5.
BEHE L 2WEEBMOEFRESECZ OFPEOTHEE2BET 22 L8 TES, HL, XESE
DHFHEDORITIZ I A 1 BT,
REOHPRLHIIC LD, AIERBOREHRES I ERD 5,
LEB L UTHB BT HRBEEZHEL, BEDOWRMRIC L 2HA ST EEEE 2 FHRET 5,
BEHEZEREEZES 2B R ESORRCE S LW TESHE2HITT 5.

LEER 14284, BEEBTHEESCBL GHREEB L UBH 20X {FREEDHH» 5 #HE 1
5. {EHE 2 FE LEEZHT 2L,

SOSHEERBEE 1B 1 BICRE Y 12 A 31 Bicik3,

FELHAEET L ICRBRSCTREL, TOHRESRO=20_ U EOREZERZTNIE RS W,
1) FEESOHRPITELLHREICL 3.

FMANEIL ! Baryphylia lobata Etallon
100 FERTIC 4T 2 72 F. Koby D

[RARZ27F%DT>THDE) T

74|k )



BAHEMFREILS0E FRTESF

TTICBHMLEHLETFE L ((LAS33SE) &
IS, HARSHAEWFESIE, 1985 (HEF160) 4, fI57
S0BE#MZ I LI NET. #4TlR, Thz
AT BITHEICONVT, 1IEELEVWS WA LS
LTEw) 2 Ld, ZOLUTED L ) BITEKX
WA ExY, TOEMCHIT TEEZ BV L
L7

HASEWYSHY, ZOS0FEXZHEE LT, W
g hnlH, SLHIc—EERBETEET
&9, BEBTFIIODVWTLENER T IHIRE =
e Bhsr iRl EFET.

1. Zfe#b LUMES
HEF 1985 (FAFI60) 42 H 1 H (&) %
S ESR A A i (RSB MW)
qkE 1) BFERXo#E, 2) RXEE (2E), 3)
s (BEET, AAo%ms), 4) HIZU
RDEHNEE, 5) FRolaka, 6) MR
MBS (B ESLEEEEEE )
MBE~DTENIZ, LIAKRETICBFL LIS
i< & ylznw L 297, #EiKoH4 L, T#
flEwvizL 29 . 19854 NES - B4i3, 2H2
B (b, Efbadmss) sE03 8 (R
KEEFAEES) TR WAL 2307, FlED MM
SRTELTE) FHA. 4B, |985FFES -
BREDBO THEL FOBHBAK(E, Z0O#E
(ZFR N, BRFNS9EIORA30B V72 L ET T,
ECICZSEETE .

2. FCEHARE C

D) F2mkic ko, [MERORS (H ) LU
[tR] SORER NS TIITT 5.

2) MbE#iEHxExy +] 27477 5.

3) LBNERFNMT, SOREZELT DI
WG R AR D), ZHbIconT, EE
PHLDBHLEICEY), RETERLH WD
Loz oW T, [AAREEY¥LAIIS0EE-
SEEHIR ¢T3 EHTEEY. LoTZo
FED MM AEHZ NFENLEFTHT, ZHED
Hrzid, BEFIS9HE 6 ARFE TIc, EITERL F
THBHLHTTEw, 2750, [ZBadkb] e
DL ILEEH I >V TIE, B LY,
FIRIAH L N20% % FE2ICIAL T i s %
o

£ T % AR &

4) R - BRESL O %k

NI HEE T B EE L &7, 1985 (BBAN
60) fELIE, Lixs (o, HEMmICET 24558
T, BEEIT) L EF, ZTOLE - BROFEHICD
W, 8RB EDIHDIEE - HEICIE L, FF
LHEY LD LDICOWTIL, ¥LD%IELE
FHRATHIENTEBZEELR. (HPnLT 3
W7 SicDn T, T TI0EM - E&TA)

3. RRELFENLHOEINSKRNEE

BEDNFELDEEL, 28, XEEL» LDTUTH
fihEp Lo, #EICL- GERINLFHHE, ®
BEEDD LA OBELAFEHICL > THI 5N T,
FIHY, TOMEEIZRFICE b THREEZ RIS
HNET.

L% DELDRBINEEZ, SBROWETZITICHE
2%, MEHDBEERHET LI LICE-TE
B2 2 0RFATE 2 THE 2 R D) B8R L T <
ZENRETT. ZoRHICid, ¥LIEREE
VETTD, BESIL, fF 260 HICTEZ LA .

Lo T, ZOS0EFEEESIC, FLEETENL
&, FilleBzHEERLET. ZnZkiconT
12, 6 Adicilig, BEH* Rz (&2 HE0ER %
BLU, BFREFRICHNL TRy wEBELEFETH
T, LA L ZHATE5E 9 Bhhinnizl Eg.

4. Fofh
1) #enL>RKile—7D0%E (BEH)
2) [#i3H»Ety ] BIUTLREORE] B
Holth# 7 —5HEN L3 (BEH)
3) HANDHEWMERBDL-DICLELEZ LN
%, R R O FIATIZ D v T o) i

5. RITEBSOHE

1984 (NBFI59) LB WT, BEAHAEYWYS
BI04 2B ENAMA RO LN E L 2D T,
TRAEDETICHAN FT.

FIESREE, SEPGE S, IHEEL, TEHEER, B8
HFN, #k %, FEILE, BEAR, BHAE,
N50ekEk, ARFHE, s, MIUER, R
B, NEHRE, KEsTAE, IREEK, BB, &
M, BFIFE, MAE, LnkEZ. ZBEE
ELifilz, TRTCEBEELNHEZR TV .



ER” EREEHRTRSRE

1. Riso®EE c FERUBKIDOEERDT 5,
M cHE» NI HEYF R0 E L RERY, & d JFERE 1 R—YICHEL LT, FHEOFEHM
R, FFam, MEDL, FTEN, B P8 =220 2EL.
D ECE. e HEAEROFRRE, K1, M2 £ldEl, £
2. % WM , 275,
FRSFTE DFRORFRERERE, — F (2E—L 5. 36 =
THASNLW) 222 THMET 2. RERLOIXE a XEROLABEBEFICL? TThHBE, L,
CRLTER, ERORIFEROMI, B, R, HEF B Iow, YSAEFEHEVS, 2720, BF
A RUReNAE— | HaffT L. ZEAPFERATHEAOMEIXZORD TH L,
WIEERIE, LEICIE L TSRO0 E— 2 MEER b. WA, . AV,
P @ e MRl , ZOBREBTH LA TE ¢ ABOEITIF v ESVFERIEAV R,
3. d EMO%£D4 5 ) v 7 FHEOEE, H-KEA
3. ERSOEATE ] glgigﬁﬂ)fﬁﬁli%%ﬁgﬁiﬁﬁ.
—3 L Eo .
bl MDH;?@@%@%WE#EEW?&EW FIFEXERIEICRR & L CasORIC—1E T 5. kit
HAG &Y TS YLE” RED ’E’:%":’(’&'?;ﬁﬂ:l‘ﬁt 5 %BIBHEBEORVWEDY, R—VFETEH
4. Eﬁo)wﬁ 7%§%yﬁ * i% * ﬁ&&‘i%%?é.
==t 2) \ = 5
N % a 2HCECRAEN, BEUIAABRIERL
b. RANC KX ORES & o —<F0T) OF LERSORHF 4,

E2%DOTB b. BRIz EEL T 5.



it 1 3%

198446H

FRER
%R = BRI E Monotis D £ WFHIESR
%mz—m‘%ﬁ;‘t_tmjmm*i*‘{‘%1ﬂjt L"C .................................................................. %&%%
SR BT+ — b DR
R bt R RGO — Y - he H
P U T A IR AR O My S TEZE v e vevevereere s et JHR o —
=”E

HOKFT T £ 2 4 7H ek

Catalogue of Type-Specimens of Fossils in Japan ............................................. JNFR B —

HEEA

ﬁﬂi%%ﬁﬂ’ ]\(3) ................................................................................................ ’J‘E%ﬁﬁét
EfE#RE

BRI AN Fgﬁﬁ%mﬁﬁmiﬁ?ﬁj IS Torrrerrrrrererrmnneeeneeinia FAAZER - SEgFELE
1tR&EE

%Eﬁi}% _\-‘L‘ﬁ%ﬁé ...................................................................................................... j—\-E%Z
#}f:ﬁjﬁ?&j\r ........................................................................................................................... 39,
_%_ﬁ%a; ..............................................................................................................................

H A & & ¥ F

)

e

17

33

38

40

41

47
52



ftRI B ERERE H — F

& fa R e o Bt B e 19 £, No.

%19 # A g | BA P19 E:3 A H
% 1

q_
% =
%z

=

wmEEE | T

* r K %

TEL

F
£

s

N
2|

3
BR(OTHh ) B EM e MR HTEBA B WE —a2—2 Zofi(
Rl &x: # | [ (Plates): 1
B
n| [ (Figures): 54 Abstract: [5'¢
58
#| % (Tables): " Zofth : 388 (Caption) : #

R il T OFE: " 4
3
RS DR L U0hE: -

Rl
ot FHmE




ft

A 35 (1984), p. 1-15

BEI=S4 =B Monotis D HEMFHER
N2 —mEdc ElLbn s EflE LT

= W #F BV

Paleontological significance of late Triassic Bivalve Monotis

Part II: In the case of materials from the Southern Kitakami
Mountains, Northeast Japan

Hisao Ando”

Abstract Following a review of previous works in part I, some results of my observations on
the Monotis samples from the Saragai Group of the Southern Kitakami Mountains, Northeast Japan
are presented here. It is concerned with the mode of occurrence, zonation, growth pattern, mor-
phological changes and evolution.

The mode of fossil occurrence of Monotis observed in the Saragai Group is very different from
that of ordinary bivalves. Though no positive evidence has been known in the field, Monotis seems
to have had peculiar mode of life, probably epibenthic one attached to seaweeds on a consider-
ably shallow sea floor. On the basis of the population samples from the typical Shirayama-zawa
section of the Saragazaka Formation, the upper unit of the group, three species and a subspecies
are recognized, indicating four Monotis zones. They are M. scutiformis, M. ochotica densistnkzta,-
M. ochotica ochotica, and M. zabaikalica in upward sequence. Nearly all specimens from one horizon
belong to a single species. Individual relative growth in M. zabaikalica and average growth in all
the species show that no abrupt change in shell form occurs throughout growth after younger stage

than 5mm in length.
quence.

batkalica.
zabaikalica through M. ochotica.

F L & I

Z D 17TlE Monotis\IZ 2T DDA & .

4G F TOMRFRHIELRZ S D, TN2TIZZ
DWFTEL % B F 2 72 L TEFAWERAC 1Lk, iz
IR TIT e » TE 2 2 E TOMF RS S
REKT A, AR ER o TH ), il
I (1954) A% Monotis 5345 % i U 72 K 1EH 38003 4
TS D HM T A OB A D7 T D Iy R
ez s, 201 THRNMESERHT D
IZ3HSbLnW 74— FEFEZE. I TAMED
ML A A - BEARDEMNH 5, Monotis DR,
PEMRL & by, RER, Fes(L st 7
BN HET 5.

VAR T

The number of radial ribs of the genus Monotis decreases in upward se-
Even within a single species, it decreases gradually in M. ochotica and rapidly in M. za-
This chronological change suggests an evolutional lineage from M. scutiformis to M.

oW OB O

FEERAL Loy 8= B AR I B A 5§ B 5
DOMIED 5 b, Monotis % % BT % Hkiibig Tlt
AR IFORRIZ D ZHIKIC T2 (K1),
mE P - T8RRI~ geT
DY, TEY 2 7 RERNIGHEIC B FATREA
THEHLID . /INE - RH (1958) (34O I EIE
HOTHEE Bz 2N FhHEE, E /K8 EITA
rEHY, EFIEWEE A BRI LT, FRENFE
kg, MEIRME &5 (%00, 1982).

IR A g | gl U AT B AT SE AR 2 i
L, ko~ RAEWELEARETS. L
I BT 50 B (kK A 2 H8ERIC 13 X Ltk
ZE . REUREDRE 3 Fend L D 5kl 10
mIZ St BIREIR DA L10B S i, T8
FEIE30em A ATAL TH B HEMICET 2 L0 L 5
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DISTRICT
EJ inteusive rocks

EB Cretaceous

E] Middle-Upper Jurassic
D Lower Jurassic

. Upper Triassic

D Lower -Middle Triassic

UTA TSU @Permun
DISTRICT 0 e

B1 EaERAt bl id s fe Ot — Sl iB s
O LE=ERMBRGEE O, /N Hb(1981)
e ,

Fig. 1 Distribution of the Upper Triassic Sara-
gai Group in the Utatsu district and the
Tsuya-Kesennuma district of the South-
ern Kitakami Mountains
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FE R oo I B ARG 1T I B ([EE4S 550G
W) fFiEEER E T 5. WK~ ROEE~ERHE,
R~ ERUBDERE*FETOHETHS
(M 2). & FTEBIZ Oxytoma, Tosapecten % &4 IE
3mOBIKBIREICHEE 557, —HICHKIW E
B3 3. Monotis |, Bfo~Kt s M4
LTCEUWEBED Liir b RGN FEhcE 2 %
TELDBHIZLET 2. K FEHOWED LAz
20~40m DGR BAYVE NS, 20~ 150em ) Hokifib s
& BemNOBHI GG & DHIG(30m ), Hmo
B IR R, #9130 m DBLAKHLKL ~ sPRIFVE A5 < .
Z LU EERIZ 1 ~ 2 m i 2 S8 BEIK B~ Hikk
BIRBWHIRE THDY, Ty 27 RER) FIHE
JRDOEEL XEVBRLBATZL->-Tn5.
REOWEIZFRBOZ N E BA Y, —HICEE~
i kILESR, AR, R+ % 50AH~
BRHET, @ik EmE . ARk HER 0 HERT
MThHH.

= ®
TEH Monotis DBFHATRGHIIE S { DIEFEH
b TELH, HFPNFHDERIC OV TIZLT
LY +aaBeEsantuvicv. Monotis DEEHTE
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RUEBBOHED T A D IC L BiEH ) TH L,
Monotis D AT % BT 2 —Dn8E 4 AH . %
CTLEDOMICHE L - BENHY, Wil v
HA - AUNBHSS TIZ LU T D & 9 L PER i Hpy 3l
HHT.

1) Bl HEfiY 2 BEK %2 L, monospecific 7% 7
T EIEET 5. lE I E— g h oL a1k
#}N9% L LD Monotish 5B . =< LS Ha-
lobia, Oxytoma FDF®EHNZE7 7 7+% Pa-
laeoneiloD & ) e BEME(?)D A > 7 77+ DK
Hoftiz Arcestes, Rhacophyllites % DT > &+ 4
b, WREE, 7i2)nERPRHEENS.

2) REPTIIMEIZ L) ZRIEEIEDE DS
b, ORI LS CET A . —HivEh
TlMLAEZHKESTZ L VEaIc, LITLISIRIET 2
orasiz & £41, KT JGIES0em YA D §EEE 4
.

3) BRRLRIEDNMEICERL, H~PriE
2L LTk T & I EHET S

4) FmEnfEKIzEERLTB Y, I HMicARD
Hikh 5 .

5) FECHRITVERE TIEEAEL ) A kL
rHECILAMAS L. ok hEENT, £
EABOEE M IE EICT 2L TICT L0
DA % FAOIC TN DB &, EsTiE oLz
LW EBOMIHH B(FL). Lh LA
RO~ MR E<ea TlE, sz kic
L2z nH ST, EAFENZHILIZL D 1Tk,

6) WYEIREMEIE LTI LITLISHERL
HI0E kA B FIcBEL 2ovy FERL, 2
ILISy FHMEL AL AEE 252 0p 5.

7) FHOWERDRTI2FED S

8) HEWIZL 2 REBEWETL)REDFHH
BETHD.

Lk & iz BIg#E D Monotis 13 B 40P %
R Z e, B AHRRIEIIEEBE)F ST THeRK
L7222 &ifliEv2e v, Monotis D% 0.5mm LT
EBHTHHUTHBHIC, ZKERZZTHL,
A D Palliolum D & 5 (28D BikkHARITH W &
IFBMRTH D . F 72 Monotis DIFIFIZ WA 7% < $1
WEL/NdnwZers, LELLEERLOP -2 E
Bbhnad. 2hrbiRaMoEEl T ks 7
FHERLAEWDTHAH . Lo LERORIEC L
- THEE - fkiXsk o llo LT e aE T 51
MAsH ), BDEX E#HET 5 L, HEHHORILIC
& o TEOMERHBEIZE A H - ZAHEM A H B .

% 72 Halobia, Daonella, Bositra O & - 7 B
Tl A D% H B Vv 72 1K T8 (valves-open position)
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Fig. 2 Stratigraphic occurrences of Monotis and Monotis zones of the Saragai Group in the Utatsu

district
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#1 K (P Sr3106, 2£8) Ol ERES
~ MR EH D Monotis ochotica ochotica D45
Ak e )L UF concavo-convex

Table 1 Right-left ratios and concavo-convex
ratios of Monotis ochotica ochotica shells
in fine- to medium-grained sandstone of
the Saragaizaka Formation at Yoriki
(Loc. Sr3106, see fig. 2)

A. In cross section of medium-

grained sandstone

30cm X 1l5cm = 450crn2

(length)
(thickness)
valve convex side | down | up total
Left valve 36 4 40
Right valve 7 5 12
total 43 9 52

B. In triangular pyramid of medium-
grained sandstone

%3-x9x10x12=360cm3

12cm
10cm
9cm
valve convex side | down up total
Left valve 33 2l 54
Right valve 8 4 12
total 41 25 66

C. On lower side of bedding plane of
fine-grained sandstone

1 (120 x 45 + 180 x 30) = 5400cm

= 0.54m2
45cm
30cm

2

120cm 180cm
valve convex side | down up total
Left valve 8 10 18
Right valve 2 16 18
L.V or R.V. 0 42 42
total 10 | 68 78

T 2 Fic L72RERA L (R LS. Jeffries
and Minton (1965) 1 = #1 % i UkAE J DFFAE # Wi R
T5LnEEZT. L L Monotis Tz U
LI ER D FET B HY, valves-open position T i3 %
{ ¥ D% HEA L 72 4K 18 (valves-closed position)
RSN D . fE> TZDERDE T Monotis D4
W&%® Halobia, Daonella, Bositra ¥ |3 & % 25 %7
2 TWwhZtiEbys.

4> 779 FDO_MEDHAICIE, EBRNERF
BhrBInrzaEnERSLITLIERLN, HERE
DEEWEM A 2T 5. Monotis DA IZ %%
DRAE» LEREFRLTERYCAELzET
TFEEZ LI, TNDL ) WIKEERAE L R
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PRI NGDY, ARETRRE SN -7, F
7R EYC L GBI A7

RIS - AR TBE I N A R LA ®
ERORERKICEAN 2 (K2 ). didtikoIED i
BT BHRG T~ MKy sdic, kKo
M. scutiformis DEgH"EHE L 72 E280em ), Hilig %
EUWHaIXx /4 FAKEYH 5. —HiEsHET

FHEIWALHIRIC, EEEOEAIC L 3 ki
fbxZir - BAEEREPIC, BEICETICM
ochotica ochotica " EETHEEH3mDLAE AR
Ld. EELLVREDEEN R 557, Hallstadt
HIKED M. salinaria D RENK (Schwarzacher, 1948)
%> Kanmera (1969) ¥ JUIN 0 = L5 #ilg B0 A
IREHFICRE L2 7 'f 7 Ay PR R KEHD
PEKE L CHT 2. b hd ) B BRI HE
LD THAY. li%’é#LtiﬁiﬁtPEﬁU\fi@
it 7d: O NE 1 SN %( H—BHER L2 LI
MEHFLOLNTINLIICEEL LT EDHE R
S,

VL D% & EHE Monotis DEETEZRBEITL 9
LAE 2 B vt EROFFREIZ R 0l
NDIET 7 7FTD_MEEIZRL >4 EZ2Bby
5.

EHE AT

dilll (1954) (& M. ochotica ® 3 Hiffi % &L
DI FE WIEF R OB HBE S 5 S1~S; DT DD
ftadESELL. TN 5 5 Ss, Seid ochotica
0 3 4l & 7 DI PFED ambigua, pachypleura = &
S THMENDE. ZNL0H - D SFITEICK
FEIOE - Wi - ELEKOTFA NS —2 e D
ZETH FE i 1= 2D T B (Kobayashi and Ichikawa,
1949). $R4E 2 78K 2 8B IC BEF FE - diFED
FATREARLUBEL T 7HEEZRETE, 20
o LHRICLB I LIETHTES. L LEYYF
B9 13 Z D & 9 e [E—35FIC % $ o) diAE X0 DR A
EBTBEIEIE, TNLPVAEVIC=yTFRRICLY
WIRDEZ DI v, REFTIIEE L EEBE
BhepiEkiziobont v, B ZBICERL
2L DHTEIRIR L D Ao 2RSS L WIES 5.
Fhex RAMY) T, ThbDHED=w FH Rk
Tz & 3E 2 .

MESEEICFER T2 H 5w AR D Monotis % 13
T h o, WiittIso Tl L ¥ BRIFZ B L
R (LLXREED) 7 arefllime L Th
z,)«*< $CoRikr L EFEAL RELZ (K2,

. EF23 gy 5 B 16 i 3 v TAEMMESY
’F‘f‘IuTﬁ W HE e AR B R
=¥ [R—1bHEICEHR T % Monotis 1356 & Hi—
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fl A1

growth line«'

concentric wrinkle

\) - byssal auricle
Bl " byssal notch

__-ctenolium

— interspace

primary plicae
————tertiary plicae
—— secondary plicae

43 {FeiE%HESE L 72 Monotis ochotica ochotica
DAy F &5 BUSFHT B2 TE o il
WD 12D DG MEBAL

Fig. 3 Reconstructive sketch of Monotis ocho-
tica ochotica showing some important mor-
phological features, and definitions of sta-
tistical parameters of the Monotis valves.
L: Length; H: Height; T: Thickness; A:
Preumbonal length; B: Length of poste-
rior auricles; a: Truncation angle of pos-
terior wing; Pt: Number of total plicae;
Pp: Number of primary plicae; Ps: Num-
ber of secondary plicae; Pw: Number of
plicae in posterior wing; BI: Length of
byssal auricle

DR LS| v lEELT, MALREHE
L Zh% e Monotis DIZHERFET L7z, SFBUCTRCE
BAWEIZE3ICAR L., JHUdARRHEHL ) ERT
5 M. ochotica ochotica DIHE % 40 # HE5E L T
24y F Lz bDTHB. Monotis |35 & Hids L
THEHRTLIER, HEEIRITHWZ L, oK
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Plate 1

Monotis scutiformis (Teller)
Fig. 1 T : 4%k, "% Ak, L A% (MM15710), gk @ Sr3201d

Fig.

2

% (MM 15711), fg# @ Sr3201d

Fig. 3 7%t - %L &%, H: Halobia sp. k%%, O: Oxytoma sp. F#x (MM15712), J§# : Sr3201d

Fig.

4

A% (MM15713), JE# @ Sr3201d

Fig. 5 £A# (MM15714), Jg# : Sr3201d
Monotis ochotica densistriata (Teller)

Fig.
Fig.
Fig.
Fig.
Fig.

6
7
8
9
10

WAL AR (MM 15715), gis @ Sr3203a

20k L A% (MMI15716), @i @ Sr3203a
AFEE, FHTA AR (MM15717), K& @ Sr3202c
% (MM 15718), @i : Sr3202d

A% (MM15719), Jg# @ Sr3202d

Monotis ochotica ochotica (Keyserling)

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

i}
12
13
14
15
16
17
18

AEEE (MM 15720), A D5 DL &7 - 72481k, ki @ Sr3204b
FEw% (MM 15721), ki @ Sr3205d
#% (MM 15722), Jg# @ Sr3205d
% (MM15723), J§# @ Sr3205d
A%k (MM 15724), Jg# @ Sr3205d
Ak (MM 15725), i © Sr3205d
a#k, MELLDX > 2+ (MM15726), JEi @ Sr3207
% (MM 15727), Jgi @ Sr3207

WIFRLET (X1). MM ODw2EHE5 R REKFRAM A EIC TN BEES.
PEMD © ESUR A BRENT B LR . AL 6 ARk 2 B . XK 2, figs. 1~ 11 b R,
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Plate 2

Monotis zabaikalica (Kiparisova)

Fig.

Fig.
" Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig. 12

1 2%k (MM 15728), Jgit - fEA4#5 | Sr3208L5. HiAHR T3 AP X 8 D fkizxIt.
LI

2 AiEk (MM15729), Jii - #EA %S © Sr3208R11
3 Ak (MM 15730), fgik - #4%% . Sr3208R4
4 % (MM15731), @it - $E4A%S | Sr3209R6
5 iy (MM15732), it @ Sr3209

6 ik (MM15733), kgifs - BEAHS © Sr3209R1
7 JeEkEiE: (MM 15734), Jgif @ Sr3210

8 Z#k (MM15735), Jigis @ Sr3210

9 A% (MM15736), i : Sr3210

10 Ze# (MM 15737), Jiif: @ Sr3213

11 A% (MM15738), i @ Sr3213

G2 X / 4 FREIKEOMER T (MM 15739). Monotis scutiformis »5%34:. 1-4¢

Mol o> A7, PEHL D E SRR AR BN SE 0 SR AL, L ELRG I B

Fig. 13 HEHEFREDEERK R (MM 15740). Monotis ochotica ochotica H¥& 4. AN 726 |-
T, BB RRAOL LB 1TV DA. HILIC & » TBEPERENEL 22
5. PEH D EIIR AU E EE LALE T, IAEEEmESRE (&2 &E) s

Figs. 12, 13 ® 2 #— {3 Fig. 12 ) Lz i
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Origin of radiolarian bedded cherts: Part I

Koji Minoura and Shu Nakaya

Abstract Radiolarian bedded cherts occur extensively in pre-Tertiary orogenic belts in Japan.
Their origin has been debated by many geologists. At present, two different interpretations, (1)
offshore or marginal sea origin and (2) oceanic deep sea origin, are considered. The shallow sea
origin (1) is demonstrated mainly by chemical geologists, and the deep sea origin (2) by some
stratigraphers and sedimentologists.

We examined pre-Cretaceous radiolarian bedded cherts of North Kitakami (northeast Japan),
Gifu (central Japan) and Amamioshima (southwest Japan), stratigraphically, mineralogically, chem-
ically and sedimentologically. The relationship of SiO, with the total other major elements shows
that silica in cherts is wholly derived from radiolarian shells and sponge spicules. The '0/'0
ratios in on-shore and DSDP cherts clearly indicate that they completely attained oxygen isotope
fractionation with deep seawater after the accumulation of those siliceous remains. Sedimentary
structures in cherts infer that the fractionation was progressed not in the burial stage but near
the sediment-water interface. Stratigraphy of cherts shows that the sedimentary basin was situated
below CCD. These data strongly suggest that radiolarian bedded cherts in the Japanese orogenic
belts are of deep sea origin.

This paper is divided into two parts, and the origin of cherts is mainly discussed in primary
part (Part I).

We tested hydrodynamic characters of different siliceous materials in a water tank. Threshold
velocity of radiolarian shells was measured to be 6-7 cm/sec. It is inferred from this value that
pure radiolarian ooze is very erosive and can accumulate under calm water condition. No quick
movement of water mass near bottom surface at the time of chert deposition is also suggested by
the sedimentary structures. We tried to synthesize chert from artificial siliceous gels in hydrother-
mal vessels, and after a long experimental run (about 1000 hours at 250°C, 60 bars) we get cherty
materials. This reveals that oxygen isotope fractionation of siliceous organic remains with surround-
ing bottom seawater was attained by colloidization of them and gelatinous silica is the most prob-
able origin of micro-crystalline quartz in cherts. In secondary part (Part II), the sedimentation and
mineralization of siliceous shells are mainly discussed.

F L &

HEHESK E L TR BARARICBW TR S Wb
‘B (siliceous rocks) Tld, BEFRPESEO—E L L
THEET 5 HE H A (siliceous shale) &, Vi W 2 Hiff
RHEHEEY ORI BRESECHIKE 2> THET
% EIRBEUR F + — b (radiolarian bedded chert)#s
EDERDHDTHS. HiEDHE, HERIIBTE
MR =R (BE L, RS oA
> TEM L, OB FEEERD 5 v id—

* LRI B R 4 5

KLY 7 ACHERTZ2bDEEZLSNTWVD
(7o & 218, KH1978)). BEOEBRBEHRT v —
MzoWwTiE, ZOFRRICELSDEZSEE >
R e, TEMIEA 2 Ao ERREER O R
RFERICLD, ZLOMBTHRREFv—bEZh
EERAET 5 FESSE & ORI KR 2 R O 74
BFRHENB LS ChoTER (k2 i, F
(1981), % (1983) & % \»iZ Sashida (1983)). Z
DT eV, EREERF v — b BEREEE LA
ROMETHZATREME R RB L TWS, bbb
BURF v — ME TR BRI & R L Rt
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FHRETHEER(HBVE—HICP2T7REED)
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On the non-marine Mesozoic faunas of Asia
and their bearing on the historical geology

Teiichi Kobayashi"

Abstract The Mesozoic history of Eastern Asia can be briefly said the age of oronization of the
Oriental Heterogen where the oronization means the fusion of microcratons by orogenies of the
minor troughs or micro-geosynclines among them and the consolidation of the fused area by gran-
itization accompanied by the orogenies. The oronization advanced from the intracontinental geo-
syncline or the Mongolian orogenic zone to the pericontinental geosyncline from the Himalayan
and trans-Himalayan mountains to the Japanese Islands through Southeast Asia.

The growth of the Asiatic continent during the Mesozoic era is documented in detail in the his-
tory of the non-marine faunas. With reference to the Conchostraca, Mollusca and fishes they are
classifiable into the following four faunas.

1. The late Triassic to early Jurassic Daido (or Daedong) fauna.
2. The middle and late Jurassic Jehol fauna.

3. The older Cretaceous Kyotngsang (Gyongsang) fauna.

4. The younger Mesozoic Sungari fauna.

Because their history of development is inseparable from the ‘changes of environment and palaeo-
geography caused by the older and younger Mesozoic crustal movements, these four faunas were
later combined into two suites, namely, the Daido and Jehol faunas into the Akiyoshi suite and
the Kyongsang and Sungari faunas into the Sakawa suite. The earlier or synorogenic fauna of
each suite is mostly distributed in the intermontane basins of the older or younger Mesozoic folded
mountains, while the later faunas of the two suites were wide spread in the extensive Mesozoic
lowland in the interior of Asia, that is, behind these folded mountains. It is the general tendency
for endemism to be higher in the earlier faunas of the suites in comparison with the later ones.
It is particularly noteworthy that the Conchostraca has reached the maximum of the gigantism in
the late Jurassic Jehole fauna (s. str.).

WT 2 Ticidh o IkiER M iR 5 5§
AL T . & LTt & i 2 o fifithsis
KLCTOTREDERZFEITL T 2. HEHE
RRE L S ZNOBICHEREBOHE L 72 iR
(paralic zone) IZ% > T\ 2 D Tl D J§ I D & ke
LTEBELHAICML TH5. HEW¥ ETRRID
XK T 2 T DIEHERL S JE i HETY By <o e A ity
HONEDERTHSE. FhhkffOHED 5 2
KA F I EEEF D TH-> DI KL T
RETIHERZ JICEFEZIERHORR T, 20
I BICHEEEREEA MR HEEA TV 20T

VO B XA 2 A 5 —50—18

»5.

E ) A D LR HARRERIEEER I E
BLZDZ, TBANFICRETB5HE 7+ —+ (3t
HEMEE38%, 409H, 1931), § 4 bbEBNE
EFHFRLED L THD. TDH%IER) L TR
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P 5 DT FEA BRE L T, 19365F 12 fLAht
SR & IR D Trigonioides % &% L 2D Tdh b
7%, LT oz Trigonioididae Cox, 1952
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ERFEHEMEFOREZ > T 3.
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7)') U7z, BEH OB - 88— - FMRRE( KREH

) - HR AL & HIZFIZAH H (Conchostraca)
DI E D, HRIZMEA 2 EHL 3 i
EURoBMA) 27T 7HE, £-HHEIZA
WARMRTIELIR (258) OHEHEMELZ. s
—HENIEIFIEIC & » T, KE - 240 - BN - 276
D47 x—F2WAHNEN. B APEICOWTIZ
Rl & DIMER 4370 7 & DHFEH & KIE - il 7
#—F RKEM, B - MIEomEZENEE LT
Kz DIREFERAH A A A E L B & T 50 B
KHdZ EEBHALRE.
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7 Geology and Palaeontology of Southeast Asia
(GPSEA), 25%\2 Z DBt 7 A g & ot
rHWmLTV?

fEaNH B VT L #4212 E - T Novozhi-
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RE2WMHEHLODH 5.
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7th Pacific Sci. Congr. etc. 1949, vol. 2, Geology,
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Fig. 1 Geotectonic map of the Western Pacific side (Kobayashi, 1949)

A, Urkraton.
Orogen.
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B Z D FmERaH 55 .
ZITIDOT ST REDEREED L 512 Ik
BRI MR N T2 EEOMBIEThH B .

B, Continental Orogen.
Al—D], Asiatic Elements.

C, Heterogen. D, Peripheral
A2—D2, Australasian Elements
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(HORACEE, 9BFIM) 2F LK, & - AR
T2 b3 2L 2RI N TL o2, K



36

T TohERMIzHEEHZ2. £ L TXHHALT
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man iZJE HfL T 5. %% Yakutsk # 5 #%
INAHNEZRTHZAEHEEFEMD Turkmen (2515
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W T 2D TH D
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FIFPERALERC W - BAD> 574 2 - FERH
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A R E LA RIS BRE S 5 WL A 2 5
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R L, sPEHCER F TREED LR 2 AT I )L <
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T 3012 K LS SR R T LU 72 & s BT AT
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ZFDRIIBEIZRNLA AL HEMKRN A 4 1L
FAxElL 2B FEHOSE2BRET L, 19754
IZ13 Maltsevo, Kukitanga ?2 7 #—+%MZTT
CTOPERMFEZ 6 745 —Ficyire (£R12Z
). Z L C LiRnIEm AN (1983) R TIRT

BER i k7 + —F 12 7 ¥ T KiED Kkl
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T EIZ /L Twd. ZLTINL®m7 4 —
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G.S. Odin: Numerical age of the Cretaceous
stage boundaries.

J.F. Lerbekmo & H. Baadsgaard : Magnetostrati-
graphy, biostratigraphy and geochronology of
the Maastrichtian/Paleocene and Campanian/
Maastrichtian boundaries in Alberta and
Saskatchewan, Canada.

J. Haggart, P. Ward & K. Verosub: The San-
tonian/Campanian boundary in California: In-
tegration of biostratigraphy and magnetostrati-
graphy.
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boundary.

K. Borza, V. Gasparikova, J. Michalik, J.
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microbiostratigraphy of the Hauterivian/Bar-
remian boundary beds in Krizna Nappe of
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T. N. Bogdanova, S. V. Lobacheva & V. A.
Prozorovsky: The Barremian/Aptian Stage
boundary (/XJ&).

P.F. Rawson: The Speeton Clay stratotype as
a regional standard.

B. N. Fletcher: Lower Cretaceous foraminifera
(Barremian to Ryazanian) at stage boundaries :
A biostratigraphical study of a southern North
Sea Borehole and the type Speeton Clay sec-
tion.

J. Salaj : Foraminifera and detailed microbiostra-
tigraphy of boundary beds of Lower Cretaceous
stages in the Tunisian Atlas.

Ph. J. Hoedemaeker: Attempt at a Tethyan-
Boreal correlation of the Berriasian/Valan-
ginian boundary.
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M. Neumann: The Santonian/Campanian and
Campanian/Maastrichtian boundaries in north-
ern Aquitaine (Champagne Charentaise and
Dordogne).

M. Neumann: The Campanian in the stratotype
area.

W. J. Kennedy : Ammonite faunas and the ‘stan-
dard zones of the Turonian to Campanian
stratotype areas of western France.

F. Robaszynski: The Maastrichtian/Campanian
boundary in the chalky facies near the type-
Maastrichtian area.

B. Pomerol: The correlation of the Turonian/
Senonian boundary in the Senonian stratotype
area and in southern England.

L Jarvis, A. Gale & C. Clayton: Stratigraphy of
the section for the Upper Cretaceous White
Chalk of NW Germany (Coniacian to Maastri-
chtian) at Ligerdorf-Kronsmoor-Hemmoor.

H. Bailey, A. Gale, R. Mortimore, A. Swieci-
cki & C. Wood : Criteria for defining the Conia-
cian to Maastrichtian Stage boundaries in Eng-
land.

F. Surlyk : The Maastrichtian Stage in NW Eu-
rope, and its brachiopod zonation.

W. K. Christensen : The mid to Upper Cretaceous
of southern Scandinavia.

J. W. Verbeek : The calcareous nannofossils from
the Campanian and Maastrichtian rocks of
southern Limburg (The Netherlands) and the
adjacent Belgian area.

D. P. Naidin: Upper Cretaceous zonation of the
European palaeobiogeographical region ().
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M. B. Hart: The microfaunal recognition of
Cretaceous stage boundaries in the United
Kingdom succession.

P. Marks: Proposal for the recognition of bound-
aries between Cretaceous stages by means of
planktonic foraminiferal biostratigraphy.
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K. Perch-Nielsen: Recognition of Cretaceous
stage boundaries by means of coccoliths.
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J. P. Bujak, W. G. E. Caldwell & A. McGuan:
Canadian Cretaceous stages : Western Interior,
North-West territories, Yukon and Arctic.

A. McGuan: Cretaceous stages: east and west
coast of Canada.

J. M. Hancock : Principles and some proposals
for the definition of stages in the Upper Creta-
ceous.
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H. G. Owen: The Albian Stage.

I Jarvis & B. A. Tocher: The Cenomanian/
Turonian boundary in SE Devon, England.

R. Marcinowski & A. Radwanski: Basic prob-
lems in biostratigraphic subdivision of the mid-
Cretaceous sequence developed on the central
Polish uplands.

F. A. Middlemiss : Cretaceous terebratulid events
and their relation to the stage boundaries.

L. F. Kopaevich: The Cenomanian/Turonian
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S. U. Hultberg, B. A. Malmgren & G. Gard:
Integrated microplankton stratigraphy of Up-
per Maastrichtian sections in Scandinavia
based on census data.

N. -A. Morner: The Santonian/Campanian
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Boundary ; paleomagnetism, sea level changes,
biostratigraphy and sedimentology in SE Swe-
den.

N. V. Benjamovsky & L. F. Kopaevich: Forami-
nifera-based subdivision of Upper Cretaceous
sediments of the eastern part of the European
palaeobiogeographic region (/KJfE).

J. K. Lentin & J. P. Bujak : Palynological zona-
tion of the Cretaceous of Canada.

M. A. Lamolda & F. Proto-Decima: Micro-
palaeontological characteristics of the Turo-
nian-Coniacian boundary in the Esterella Basin
(Basque Country).

J. Salaj & A. -L. Maamouri: Campanian/Ma-
astrichtian boundary in the Tethyan region,
based on planktic foraminifers (Kat Ez Zer-
belia -El Haria and Dj. Fguira Salah, Tunisia).

A. Flexer & A. Honigstein: Biostratigraphy,
lithostratigraphy and sea level changes of the
Senonian section in Israel.

T. D. Zonova : Santonian/Campanian boundary
in the Pacific Realm within USSR based on
Inoceramus ('K ) .

P. D. Ward & J. Wiedmann: The Maastrichtian
ammonite succession at Zumaya, Spain.

N. -A. Morner : The Cretaceous/Tertiary bound-
ary in Stevns Klint ; paleomagnetism, sedimen-
tology, biostratigraphy and age of the bound-
ary.

A. Polsak : Sur la limite Cretacé/Tertiaire dans
les Dinarides de la Yougoslavie.
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molluscan zonation of the Upper Cretaceous of
Western North America.

T. Matsumoto: The so-called Turonian/Conia-
cian boundary in Japan.

H. Hirano : Cenomanian and Turonian biostrati-

graphy of the Oyubari area, central Hokkaido,
Japan — an example of off-shore facies of
Northern Pacific.

Hao Yichun: On the Lower-Upper Cretaceous
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and Cretaceous-Tertiary boundaries in China.

D. P. Naidin: The Upper Cretaceous stage
boundaries of the east part of the European
palaeobiogeographic region (KJ).

P. Cotillon : Tethys-wide correlations based upon
climatic sedimentary cycles. An attempt with

early Cretaceous pelagic series in Gulf of
Mexico (sites 535, 540, D.S.D.P.), eastern cen-
tral Atlantic (site 534, D.S.D.P.) and Vocontian
Basin (Subalpine Ranges, France S-E).
BRZ#% TH%I3 F. Robaszynski, J. M. Han-
cock M £ ® & & T, Albian/Turonian Stage

Boundaries & L TR®D 6 &1 H - 7z,
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la limite Cénomanien-Turonien dans les deux
facies: A ammonites ( Vascoceratides) ou a
rudistes.
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The Albian/Cenomanian boundary in the
Transdanubian Central Range (Hungary).
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monite succession of Sergipe, Brazil, and the
question of the stage boundary.
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R EE
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nas,

FHRE 2L, IS DHRIIETHATHS
ENBERETHEY, ZZICRY YR ACEM
LIBEDOE %, ¥BNOBEEICH T TERL, &40
DEEIHL 720,

1. index species DHIFREIS 1

Pandemic ZfE%:#E 5 LS SHICE LA TV
B, FERIETAA ERRINICE- 20 fmaR oL 5o
7z, EH 513X D pandemic HREE#EN LS FEL
TE&RL, WV 7ANV=T KETF—EAKDP.
Ward i3 K FE X I 33 E ot 2 AR+
5L5FRLI. £/, o> FYKRE¥D ]J. M. Han-
cock 51, TOY RS Y ADOFLHADD 1
AELTZIDHRRER B >T v, #v 27 R

74— NK%¥D W. J. Kennedy -+ 13 & H#iH1,
[#TL g% ELZ T2 ERMOEME] 2 7)) >~ b

THIChL>7:. 2 2 T#% pandemic Z2FED FR4R A3
FiRa iz, Lrl, KEEARBEMEED H. Owen
B, N/ —"—HEFAEFRD F. Schmid {§+ 5
i, ZRIREE LW L TRHEBBEEICTATRE L
L, #E#lh & ROBERIC BRI KRS £ T



it 41 35 (1984)

45
Table 1. Proposed index species and localities of type sections to define the base
or basal zone of a stage.
Stage Index species Proposed locality
1. Belemnitella lanceolatat Kronsmoor, NW. Germany
Maastrichtian 2. Pachydiscus neubergicust Zumaya, NW. Spain
3. Globotruncanita carcarata | El Keff, Tunisia
1. Aspidolithus parcus 1 Beaumont, SW. France
2. Gonioteuthis granulataquadrata 1 Lédgerdorf, N. Germany + Seaford Head, England
Campanian 3. Submortoniceras spathi 1 Chico Creek, California
4. Bolivinoides stringillatus
5. Globotruncana arca 1 Djebel Fguira Salah, Tunisia
1. Inoc. (Platyceramus) siccensis 1 Djebel Fguira Salah, Tunisia
Santonian 2. L undulatoplicatus 1 SE. England +Olazagutia, N. Spain
3. Texanites spp. 1 Djebel Fguira Salah, Tunisia
il 1. Forresteria (Harleites) petrocoriensis 1 Btezno, Czekoslovakia
oniacian 5 :
Inoc. waltersdorfensis hannoverensis 1 Salder, N. Germany
. Pseudaspidoceras flexuosum 1 Calvert Canyon or Chispa, Texas
2. L (Mytiloides) mytiloides 1 " v
Turonian 3 Watinoceras coloradoensis 1 Calvert Canyon or Chispa, Texas
v Neocardioceras juddi l y !
4. Rotalipora cushmani |
. 1. Neostlingoceras carcitanensis 1 Bakonynara, N. Tunisia
Cenomanian . . . ; s
Planomalina buxtorfi | Djebel Fguira Salah, Tunisia
. Lymeriella schrammeni 1 Vo6hrum, Germany
Albian ;
Prediscosphaera columnata 1
Aptian 1. Prodeshayesites 1 Vocontian, SE. France ; Georgia, USSR
. 1. Holcodiscus + Pulchellia t, Pseudoth.! Vocontian, France
Barremian . .
Pseudothurmannia 1 Carpathians
Hauterivian 1. Acanthodiscus radiatus 1t Vocontian, SE. France
- 1.  Thurmanniceras otopeta 1 Miravetes, SE. France
Valanginian . :
2. Beviasella callisto 1 Caravaca, Spain
Berriasian

T First appearance of the species | Extinction of the species

L, 235 1%, B2 RodEk
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HEEDIRL Tl », EmRth Tz To o
THHIEIRWEZEL TR L LDEZT
Hot:. BREE- 7O THIK T, HEED ) 7 %
V=T REASRERCEEL S FEE TS, Ll,
RIFFE-EE EOHIBEA LD D, SHFLVE
T PHBICLTEI N EED THL D EELR
RELRDBTHDI.

2. D REE

R L LTz & HIROFMEMI sk
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RGN, FHRVRINATWSE L, b, {7
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Aeitaic < ETA L, d ZEEY7
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72 EERPALK LS DO D HEE 13 HAR Tz —Aikic
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B . EFHRFEOEEL RSN LS.

3. RELH Mmta

SEHEE & L7 index species (3, KB -#tED
WANEEN TV, FAFRESOBTT CER
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%0 P. Bengtson MR L T, MIbEHREEH
5 L AM{bA D F 55 pandemic species 5% <, &
BOUEHTHL LARRRZ T, SHEEEEsNT:
D 5 5, #lz X Cenomanian/Turonian @, ~/L
¥— -+ B ALRIKRZED F. Robaszynski i+ &
NIEZE &N 72 Rotalipora cushmani DIEWOEE L,
HERTHZEDONTEY, KINTRT7>EF4 ME
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S—DORARE LELHEEND R R,

4, WEHER - HHIESE R & OBER

Y4 BB OILBCERE (£, — B Ry
MRED» S RIGE, —BOLOTHLLEFLSN
Twa, BEZSLIOIHELHE2 2N L5,
HEFERMREORBE DM LR & {BERE
TWw3aIEns, BEEORLZAETT v 7048
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5. dAEYFHILE

7)) v ALREK%¥0 M. B. Hart ft43, assem-
blage TE#&Z T 5 &, facies IR L 2354, M. F
EBELL2DTHE—ETERTNELLFEEL,
—HHHIETREHE, LrLE—RETEELTY
facies & DBIETAE U 2 MBI B S /s v, index
species D RHFFEL L HERE PO L LLFEL LI
FEMBERIC e s hhiE s 3 2 L,

oM HRIEE SR DB, T TRV URY
T LADBRTFERBNANT S Z EBHTH 50 TRIDOH
IV TD2n, BThicE X, SEOSEREICH
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DD AITEIIIBED 2 ZHO SR ICEEL T
&RV, FLEEBRICSML T, BROIELS,
TIT c BKFEOGEYMEX DN H NS, LA
EARELTWREL ZEEZHFELCRT UL L
Ly,

ABSTRACTS
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I983FE AAHEMF SR EHEBX

=& #E . Middle Palaeozoic Palaeoscenidi-
idae (Radiolaria) from Mt. Yokokura, Shikoku,
Japan. Part I. Trans. Proc. Palaeont. Soc.
Japan, N.S., No. 130, pp. 96-116, pls. 21-27,
1983.
Palaeoscenidiidae F} i dulz A i A & 1)
HEENTHY, BEICE > TFEPER» S L5
LNB LIk Nn—TThs. LEL, 2D
B AUz £ 220 <, BT OGKL
Tt55T, RESHEDLEIZOWTERY Db
2. AR, KEHETBWT, SRR
¥ BikEIL R D Gy MOE HES £ ) #)16 Til
L 2o bt b o, ARELORE % 0 Gz 5 B
Pamat L, #HireaofpEzixir <, 24 - 5
iz avd4lm - TRIZFECIEL 2.
Palaeoscenidiidae ? 3L A 094546, § 7% 5 spi-
culeld, 174 #» & 4 A& apical spines & 4 KD
basal spines & #* median bar T #5 2 1L 5 2 Thi
KENTWS. HiEEIE, EAE TSI & 26
BAMBIZ L - T, ZOLKIYHE &R L 22854,
apical spines? ) LD 1 A& FEL T, T L&
median bar &2 L T dieH B AR AL 2 2D
T, o spines # <z @B T2 &AL 72
72 & 512, median bar |2 3 2 i (2 w2 L 722
spicule D %13, ZOFHZ H- TIZH I tetraradiate
2wl triradiate ic% 52 2 RtL 2. FEIXZ
DL s R % Lt & L T, Palaeoscenidiidae
1 L Uf Palaeoscenidiinae #i%l # FE# L, BLIZE
W Twa i ER - FEROHIZ OV THEFD
b2z 72, Z0kkH, Palaeoscenidiinae dif}
1213, Pactarentinia 35 & U Tlecerina O 2 ¥kt % %
DTIRENBELEBICE-2LNTHDE. 2L T,
Bl Ga W ix, UL o & 9 2 il duod I 42 Lk
ERFEBRIC &Y, A o LT R R s e
LTV 5.,
oL, KRB THAR S W L EH
B4 % H\wT, spicule & ZNEPUE 53RN
FERLEOHE Z B L~V THIEIC KT 5 Z LIS
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TOWMTH DA% 5T, AN ORIk
2D DEMEMMEILS . & - THARDG 4
NG MBICHLHEN), 4% o5
T 5.

19835 E AAE EMF R FMEHEX

FIHREE  Hi AR ATIL 23 F L O A g2 B

T B
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