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FLC®IZ

b v 58 ACHS RE UM E D M (Fig. 1) 121, B =R ~HE RO OB EEE X
KPS FDN, Fr— FBIOREEENS 22 B~ 0 E =AM IETH 51
EHEHALE > TL< ML TWD (Ex - 1, 1939 2k - =8, 1970 ; Jbifg i 5z 1 E
WFFERT, 2003, 2004 72 L) . ARHBOFHE =KL, x - L (1939) 1TV Z2DEME
PR N S, BITEE CREARMICZOEMBE T X o BB & T & 72 (Fig. 2; 7 -
=AL, 1970 ; AeEE L HUE R SR AT, 2003, 2004). F7, T D OHEHE - ROHEFERIC
DONTIE, H< o ERABFE LY, MERO KRS - KIlEZ 5 L LB FER
IC X D HEFERS A TN TE Y (EEAAIC OV TIE, KE, 1979 ; /MR, 1988 ; IF
M, 1993 ; BIRIE A, 2017 ; ¥ELIED, 2018 72 &, EHERICO W TIE, L#E - F)I,
1999 ; JUIEIE A, 1995 ; WM PESE, 1992 ; Yamagishi and Goto, 1991), HICEEMAL £ &
BEICELT 2RI R A OIS EER LR T ORE Tt TE . L
L, BEBE OO P8 R RIS AT D S RICOWTIE, TR EFE — 0SB F S EA S
nNTWwaboo, ERibAaDEHRICZLWZ Enb ol enMfThbii Tl s g, BET
HREBGA O REH T, EMRFEREF LRI TV RN T,

Z 2T, AW TIE, RREUHOED MBI /T IHE ROV T, 1) HEEkAD
FEHAZ LWRRBIERICOMT 2 E =R =&, elUE, AR OMEENRLH L
T D2k, 2) ZTNETHISERAI SN TR > ZEREBIHO B IZ5AMT 588 =%
T 52 LA E LTI EERE S X MeAEF OML 2 A 7.

AWMEIZBN TR, REEFEORKRE L EIDIZ) (2018) oL b EIckESNT, I E
E7> (2018) DEBEBEFICESVWTHRZRE T L. SEETFILEDOFMIZONTIE, )
FiE2y (2018) #& WS Liz .

AMEAE
ARBFIETIE, BEEUHIPE RISV T, W & O R0 2 B8 B0 rE 78 8 i & R B e )

5, B - FAJE ORCE 2 BRI 0 o v e R s S e Tk L e (Fig. 3a-c,
. —JF, BIHHRFEICENT, MERKR LB~ ARORE zEBICERLER#RE L O



LRI OR, MEAEEILRME, 70 had~FA)Il, FEAXRJLLENREN
4 L 7= (Fig. 3d-h).

BRELLEREBNZ, BIATERSEOa L 2 Ix—varzibd 572D, &4V CTRAE
BrEL, +olEsed Sk E A OCTHMEL, 1~2 mm DR Z W00 7=,
MM ERT 20 g ORI ZT 7ol —h—ict b, RBEBEAZBRETDIZDIC
35 % OEBICIREL, 5 HE~FYHREONIGHE, TXF ¥ X KEEITo. HBLR
%, TABRBEEDERET DD 55% O7 vk AKFERICEBEL, Ay F 7L —KET
90°C THEA L7235 6~8 W11 T T v LK FWMOLF 21T o 72, BT v (LK FEBmL
BT A BB R +0RESNLDET 2 B EKEVIRLE. 87 v{b/AKFERIZ K DL
%, RENHPHEICRD2ETT Xy X RKEEZHRVIRL, REZELEIZER L.

FEEAYEEIL, HE 2.05 g/em’ ICHHE L EHIE (RACEEN AKIRIE) &MV, 3000 rpm T
30 sy L EEAE T, EBAOABEREA R Lz, B LA EmEREZ 20 B &
150 pm OfFF ETAREFE L, 20~150 pym DR FZFEIUI L=, ZD%, KREOBEENY —
WD KL OIWCHRBAKTHEL, RV E=AT7va— 2T, IRX—F T R TEENY
—ZRhbEoicBBML, RV AT AMEZHWT, X744 R7I7RICHALIL.

BRBEIZHTZ->TIE, A7 FEmEZMmE L, WMEEEE S X Mua 2 200 EEEZE 2 5 F
TEHBLE. 2L, BEHERDRVRBIZOWTIZ4AKU EDO X T 4 FammesL, #EH
Lo Ems A Mea ok z# L.

EHERECAMEBOELBR

BEt L2 ELr B CRBERES X FORFIR, POPAR~EERETHY,
WhE, ANEO—MEETE, EFREPIRFLABLHL. 2EELEH LT
Lejeunecysta spp., Operculodinium spp., Spiniferites spp., Tectatodinium spp. 7% £ 7B H
L, BH¥IZXY Achomosphaera spp., Bitectatodinium tepikiense, Brigantedinium spp.,
Capillicysta fusca, Filisphaera filifera, Selenopemphix spp. 72 E W9 .

R R e A HE (Fig. 3a) 26— HOBEEZRWT, MBEERIS R MeAD
FEHNRZ LW 00, thEge)E NN L WIEHE TIL, Achomosphaera ramulifera,
Achomosphaera spongiosa, Hystrichostrogylon membraniphorum, Hystrichokolpoma spp.,
Lejeunecysta hyalina, Lejeunecysta spp., Operculodinium spp., Reticulatosphaera
actinocoronata, Spiniferites adnatus, Spiniferites membranaceus, Spiniferites ramosus

ramosus, Spiniferites spp., Tuberculodinium rossignoliae 72 ¥ NpEM L. £/, ETF®
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WmE s oEGEHRRFFIEIcE TR nbon, | BHED L, FEOIZ Spinidinium?
tripylum, Spinidinium sp. A, Williamsidinium diaphanes 7¢ &5 23 HHEENPEH L 7=
(Table 1) .

—J7, £ Lo BfEIRT v FEEE (Fig. 3b, o) TIE, pEH%, PEHREE N

H ARG I I W B HED Z DY, A ramulifera, Cl. ancyreum, Hystrichostrogylon spp.,
Lejeunecysta spp., Operculodinium spp., R. actinocoronata, Sp. adnatus, Sp. membranaceus,
Sp. ramosus ramosus, Spiniferites spp., Trinovantedinium boreale 73PEH L, BELEN TIiX
Lejeunecysta spp., Spiniferites spp. 72 &N Hii L 7= (Table 2).

Ae W B 7 oo M 8 i B~ FE N JE N (Fig. 3d) TlIX, Achomosphaera spp.,
Brigantedinium spp., Capillicysta fusca, Lejeunecysta spp., Operculodinium spp.,
Selenopemphix brevispinosa, Spiniferites aquilonius sensu. Matsuoka and Bujak 1988,
Spiniferites hexatypicus, Sp. ramosus ramosus, Spiniferites spp. 7& £ BNPEH L 7= (Fig. 4;
Table 3). BELEWN TIXFFIT Spiniferites BB EMNE B L OEHEE D 5 2 TEHEL
Capillicysta, Lejeunecysta, Operculodinium, Selenopemphix 7¢ £ O Jg O EHE N Lo 7.
F7z, MEABHE (Fig. 3e,f) TiX, FTE CTEH L7ZHEICI X, Bitectatodinium spp.,
Brigantedinium spp., Filisphaera filifera, Tectatodinium spp. 7& £ 23 FHXFBIZE M LIX T
W, BEHENTIX, $I2 Operculodinium, Sel. nephroides 7% &N L, Achomosphaera,
Capillicysta, Lejeunecysta, Spiniferites 7¢ £ O J@ (X PE H 5%, PEHFEE & 2D £ 72130
L7 <72 -7 (Fig. 4; Table 3, 4). & 5T, MAJE E# (Fig. 3d, g, h) TII,
Trinovantedinium sp. A %X U & L7z Trinovantedinium J& )N % PE L, Brigantedinium
spp., Lejeunecysta spp., Operculodinium spp., Selenopemphix spp. 72 E N E 5 BEE I E AL
3% (Fig. 4; Table 3, 5).

—J7, R MR VG A eIk O B8 ~ e N8 o adERet 7 23 0 (Fig. 31) & MRET L 7Cfs

B, 8 8 2 51X, C. fusca, L. hyalina, Sel. brevispinum % EK & L, Achomosphaera sp.
A, Sp. aquilonius, Sp. hexatypicus, Operculodinium spp. % £ 5 FEENFEH L 7= (Fig. 5;
Table 6). L2 L, MEAJER T OBOEORIKE 22  RET 20 H IS T

HENKELSEDD, EFICTHWERE S A MEADFERD VNG OO, Lejeunecysta
spp., Selenopemphix nephroides Spiniferites spp. ZSPEH T D REEICHMRIZE/L L, BEIK
HERNTHBEARSICERBRT D2H 56 EALTIE Sel. nephroides 73 FEH % PET
Lo b. e, MABEORKR EHE, EIREOE T T, Operculodinium spp.,
Trinovantedinium spp. 72 E N L ET HHHEICE /LT 5 (Fig. 5; Table 6).

¥, AR SXH TRE L7 Sp. aquilonius X, Achomosphaera andalousiensis F 72 1%
Spiniferites septentrionalis D H ¥4 L ORI H 57 (Head and Wrenn, 1992), A HfF
HCIEHAREDOH EOMEBIZ O TIEEmE T, BiEaH LRI (parasutual septa)
NHBERZ 2 P ORE 25 (Head and Wrenn, 1992 (2T Matsuoka 7230 #k),
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Matsuoka and Bujak (1988) & Ciidk S 417 Sp. aquilonius LRl —F CThH 5 & HK L
Spiniferites aquilonius sensu. Matsuoka and Bujak, 1988 & L CTHt Y % 9 .

BHERVAMAEBEFORES S UVFRRLL

A Ml CREH L 72 i EE B > 2 R X, Matsuoka (1983), Matsuoka et al. (1987), Bujak
(1984), Matsuoka and Bujak (1988), ZFEHIE7A> (2000), Kurita (2004) 72 & TR &E iz
Wik ~dbfE o R R L7 v a v BRLUOXRN—U U HOWFEE 2 7 2 EnbHE
SNTHEL, borRELB T 2MMENEN L7 (Figs.4,5; Table1-6). L22L, K
Ml CREM L BELE IR, %7 Lo RITHIIE TRIE SN AL AR ICEAS IR - EH
JEF IR L TR, —#abks, BEESHTLIZLEIRNETHDS. £ 2T, A%
DOEMFENLG, MEMBOTE =RICOVWTUTORERICRKSTHEEHIC, &
BEEWICOWTENRT 2O EFHMIC X 2 FE R &2 R A7,

1. Spiniferites spp.-Tuberculodinium rossignoliae 1t 17

e 2£ . Achomosphaera spp., Lejeunecysta spp., Spiniferites spp. % + 1K & L,
Achomosphaera ramulifera, Achomosphaera spongiosa, Cleistosphaeridium ancyreum,
Hystrichokolpoma spp., Hystrichostorogylon membraniphorum, Lingulodinium spp.,
Spiniferites adnatus, Spiniferites ellipsoideus, Spiniferites membranaceus, Trinovantedinium
boreale 72 E &£ o5 . £z, W oo BHET, EHEITDV WD Tuberculodinium
rossignoliae NPEH T 5.

i, afMER b EE SR ETEIC IS 1 BRI W T, Spinidinium?
tripylum, Spinidinioum sp. A, Williamsidinium diaphanense 7¢ &% FIK &3 2%, W50
s o> Jig e & 5 e 2 BER AN FF ST PE 3 5 JE UE (20150526-16) 2358 H 415 (Table 1).
LovL, REBOREREME - M0 LT oL KO ORE ) b1 kA O FE H 2
ZLL, TOMOMBECTEHTIHELOBRFBEZFM TCE VY, kAt LT
ML ST, KMEAH L ELOTRET S.

JE R X - RS ED S E S XUV B EREIR L b a R E



B LU A H O« BEE O REB 0 1T WO LLali 2 & b pEH T 5 A F W O & Wv
o7y, ARRERTEREISEOA TRy, RMEAaH CREBICER TS T
rossignoliae DY) I KX OV I, WHT - 9 HE 55 54 U (2 xf B S 40 % Kurita (2004)
D T rossignoliae # DRHETH 573, AHIL TIEAEOE LR D20 oxtthd 5
EFE LW, L L, EHEAEEIED 0D OO T orossignoliae BEHT H 2 &R0,
Achomosphaera ramulifera, Cleistosphaeridium ancyreum, Operculodinium spp., Spiniferites
spp. 72 & & TR & § SR IL, Kurita (2004) O T rossignoliae 5~ Operculodinium sp.
BHICHEHTHHELILETIEL L. U EDZ L5, AbAH T iR~ f
FaiHc a2 B2 65 (FEHIEA, 1998; ZEH I A, 2000; Kurita, 2004) .

7B, HEEELIZIERBRICHBLZEBZ 0N BMEHFENE IV TIEX,
HER LN ODMBEE®R S XA MEAOERDRESNTEY, RifELLET 5
OERLH L s (EBEIE), 1998), A—ofbamEBER L TWDaTREES H
5.

nk, KMAawmELEFORBEIZLWT, ER0EY 1 BEOARIZRLAD E DD
Spinidinium? tripylum, Williamsidinium diaphanes 0 2 T3 JE 512 Ll 9~ 2 BEAE % PEH 9
5. Z DR, Kurita (2004) @ Spinidinium? tripylum #IZxtEh b EE 25N 5.
S.? tripylum 1L T rossignoliae 5 O FALDOALAH TH 0, e H#H 5% P st e S
5 Z LB (Kurita, 2004), & & J& O HERE B AR I B d6 & OVH = 8 T B0 0308 4R 0 &
T D RTREME 23 V.

2 . Cleistosphaeridium ancyreum-Lejeunecysta hyalina ¥t H;

BE4E © Lejeunecysta granosa, Lejeunecysta hyalina 72 & @ Lejeunecysta spp. @ PEH 71 %
<, A. ramulifera, A. spongiosa, Achomosphaera spp., Cl. ancyreum, Hystrichostrogylon
membraniphorum, Operculodinium spp., Spiniferites spp., Tectatodinium pellitum,
Trinovantedinium boreale 7% £ % ¥ 5 (Table 2). JWMHIE#E: > X MbA OEHE, EMH
FEE N DI WEHEN L <, T LD Spiniferites spp.-T. rossignoliae 5 & O J& F B 4% 23 &
K CHLITEOMN LTEHERERRLTEDLINE I LRI TH DM, Spiniferites spp.-T.
rossignoliae # C%PET 5 Achomosphaera spp., Spiniferites spp. D PEH WA T 5 Z

&, T rossignoliae ODFEM NN LR ENOLREEEZXAIL 2.



BRFXRE : FaEREIT IV N EHE

FERBLOMbAFOX L - Kb AHFOREF XM, PENE, EHERE LI R<,

TALOD Spiniferites spp.-T. rossignoliae 4 & & T. rossignoliae O M&JFEH % B\ TR
R T ARICKE ARE VRN &5 (Table 2), ZE HIEA>(1998), 5 H 1 2> (2000)
TR & 3L7- Spiniferites spp. #i 7>, Kurita (2004) @ Operculodinium sp. B 5 12 %f bt
SNDAREMENE V. L EG, RibadEEL, 272 < &b, T rossignoliae #i (Kurita,
2004) KXV bLEFEFHEAMICHIED EE XL, iR HiticHEEh s EE 2 BN
% .

3. Capillicysta fusca RfEEHr

BELE : Capillicysta fusca % Fi{8 W2 % E L, Achomosphaera spp., Lejeunecysta spp.,
Operculodinium spp., Selenopemphix spp., Spiniferites spp. 72 E D BN EERDOIETH 5.
Brigantedinium spp., Filisphaera filifera, Lejeunecysta hyalina, Selenopemphix brevispinum,
Selenopemphix sp. A, Spiniferites adnatus, Spiniferites aquilonius sensu. Matsuoka and

Bujak, Tectatodinium spp. 7¢ £ % FIZEH T 5.

J& B okf EE o RE I VY R O 8 TR

FERB LA F O R A B 2 R8T D C. fusca 1%, Matsuoka et al. (1987) LA
Be, PP ~B P cERT AL LT, A AR TR RB#SNT
W% (UNHE - BEE, 1999). £72, Sp. aquilonius sensu. Matsuoka and Bujak (%, '}
FEHHZMAOEHR LT LD S Z EBNHE STV 5 (Matsuoka and Bujak, 1988). =
NOOEMEDOMAEDEND, AMuamiEdia &b g H LI It &
ns.

B, F—tr7varicB2HEBLELAGORMBERERNLS, A8 IXERL A
NPD5C #f ~5D 7 ICHH S 35 (L I1E A, 2018).

4 . Spiniferites hexatypicus #E%EHr

BELE  Spiniferites adnatus, Spiniferites aquilonius sensu. Matsuoka and Bujak, Spiniferites



elongates, Spiniferites hexatypicus, Spiniferites ramosus ramosus 72 EZ X L & L=
Spiniferites JE® W FELL, PEHEE © 2% <, Batiacasphaera minuta, Brigantedinium spp.,
Capillicysta fusca, Filisphaera filifera, Lejeunecysta convexa, L. hyalina, Operculodinium
spp., Selenopemphix brevispinosa, Selenopemphix spp., Tectatodinium spp. 7% EDFE D .

HMEOTFHERBRMEIL, TMHOAHFEEBETLILONRZND, FTAO/AHE
# L C Sp. hexatypicus, Sp. aquilonius sensu. Matsuoka and Bujak # (X U ® & L 7=
Spiniferites spp. WEPELIHO H T E L REEZXH] L 7=,

J R DT : R SO SRS 00 A JE e b D~ PR N B TR, RE MU P R D i R R B B R

B LU A H O - R H Z R8T 5 Sp. hexatypicus 1%, ~— U > Z Iz
BOCHT#E R~ miicEH LI LD 5 & S D (Bujak, 1984; Matsuoka and
Bujak, 1988). 7z, dLBARDOHFE = RITEB W TIX, Sp. hexatypicus O ¥)FE H 1Z o
L In2n, AEOZETRYPHETHICIICELZ SN TWD UM ilE -« 3
H, 1999).

BEEM RSO EHIEFICITENDS S Db OO, R4 O R IL, Matsuoka et al.
(1987) @ C. fusca HIZPHEH T 2 B4 & F{LT 5. Matsuoka et al. (1987) @ C. fusca
B, Koizumi (1985) D EEMEAL A4 & xf b 41 TH Y, Yanagisawa and Akiba (1998) @
X3z #k-3< &, NPD6A #f E#i~NPD7Ba Hifflcxflb S5 2 &0 n, KAz d
b BMPHLIEIC R SN D A REENE W, F—t 7 g U THEBEYMEL
oA, EHELHEEAN VLRV EMbAF LIRS TR D0,
NPD6B #r il b= b AlgEMEN B D & E X HvDd (Fig. 45 HEiLIEH, 2018).

5. Selenopemphix nephroides #f%EHr

PEEE  HEZMNR T 2T THOMAR & RESEDL R WS DD, Bitectatodinium
tepikiense, Filisphaera filifera, Selenopemphix nephroides, Tectatodinium spp. 7% & O T AL
DOHEPCTIEELB DR oA T 5. —F, TMHNOBERTHBEL T\
Achomosphaera spp., Lejeunecysta spp., Spiniferites spp. O e « FEHFEL DB L,
Selenopemphix brevispinosa, Capillicysta fusca 1ZIZIEFEH N2 78 b, —HEH¥ T,
BT Sel. nephroides MEZFET % Z & MW 2 WERWITHEE B #E > A b ORE MR D



o, BEIZLSoTITIFEALEHRLRZWEHES & 25 (Fig. 4; Table 3,4, 6). F£7-,
KA AW > B 1L Trinovantedinium spp. DPEH LG 5 .

AKWFFETIX C. fusca, Lejeunecysta spp., Sel. brevispinosa, Sp. hexatypicus, Sp. aquilonius
D WA B K OV Bitectatodinium  tepikiense, Operculodinium spp., Sel. nephroides,
Tectatodinium spp., Trinovantedinium spp. DM % & > THEAH O HKJE & L TV % (Fig.

4; Table 3, 4, 6) .

J& Fe X ] RE U R S 0 A D MR N TR, RE G PE S O BN JE R BB ~ D

B LU A H Ot RO D O R RIS O W T OEITIIIE T, EHEX
AREMEAFEIRE S TRy, BEMAKEIRES SRR OO, ZREIHOHEE
Ji& = 7 Z Mist L 72 Kurita and Obuse (2003) 1%, EE# (b4 NPD7A i AHiLC F filifera
DEEEZRELTEY, RMEAWLED F filifera O FEEN T O MR 72 FE H 38 N
DX TE L EELH 5.

AL AHIX, Fl—t 7 v ary THRFINTZERBESL) S, Yanagisawa and Akiba

(1998) D E: Pl & #f NPDTA fF ikttt &5 (JELIEH, 2018).

6 . Trinovantedinium spp. FfHEHr

BE4E  Trinovantedinium sp. A~F Z (X U & & 325 Trinovantedinium spp. 7 H i L,
Bitectatodinium tepikiense, Brigantedinium spp., Filisphaera filifera, Lejeunecysta spp.,
Operculodinium spp., Reticulatosphaera actinocoronata, Sel. quanta, Spiniferites spp.,
Tectatodinium spp. 72 EDED . TA DAL H &g L C, Selenopemphix spp. 738/ )
L, Lejeunecysta spp. D FE M E I L OPEHFEE NN %5 (Fig. 4; Table 3, 4, 6) .

Je& Py DXTH] < RE HRIHT B A 0 A 97 2 P N BB, AE Gl 78 R IS o A 3 S RN JE A B

FERPB L O x5 AL X, Trinovantedinium spp. D 2% PE TR T B 5.
TROCEHENE RELSBENLEDLDL DD, FTALO Sel nephroides i & Ak, W
RAERORER N EH L2 &, IO Mg © oIt e & MRS e 2 B4 T
o liplns, HWEFROMNIIEETHD. D &b, FTALObAH 2% H



motic kS o 2 s, BEPHDRICHEE SN S.
W—t27 < arTHaLHERAREED)D HIL, Yanagisawa and Akiba (1998) D E:
BAL AT NPDTA LR ISRl S d (PE1E 20y, 2018).
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