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PHREFE=MFH FEEEARCEVDRES . LADE . E7DE. BE 77n.
ZK42 fLIREY 161m By RGBS PR b G . i 5 42-4.
® A

T hRFEHEERA FEENAIKOESADE HE RABE . RELE . SHES
B, EHWIL A Cladophlebis cf. denticulata Brongn. , Hausmannia leeiana Sze , Desmiophyllum
sp. . B 527m,

BHREBRE/REREBEY ™=RHE b FKE 1984 FEMEH TR HEREE FTH LS
H5AEE., FEHTHFAMEE. BENAE SR EHNAHENERRE ZK203
F,765.53m AR CGRILE) A58 —E B, B 7 5. 203-BF 1393 618. 34—765. 53m 958 — ¥
B, B &5 203-BF136, 203-BF132, 203-BF 131, 203-BF 124, 203-BF 121 ; 68. 21-618. 34m X &=
A B, ¥ & 5. 203-BF118, 203-BF116, 203-BF109, 203-BF106, 203-BF105, 203-BF104, 203-
BF91, 203-BF87, 203-BF 86, 203-BF85, 203-BF77, 203-BF 75, 203-BF72, 203-BF 63, 203-BF62,
203-BF57, 203-BF49, 203-BF48, 203-BF47, 203-BF 36 ; 0—-68. 21m 4 28 I 4 B , £ 5, 2. 203-
BF7, $H ARG RE ZK282 7, GFI 5. 80—74. 55m) , B4 . 282-1,282-2,282-3,
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FMAGHIE: AR &G H ZK203 7LiY 1 St o, BRI T 14 /B 23 Fr, 4
AL 13 )8 20 P, B 1 & 1 P A LA Osmundacidites-Dictyophyllidites-Cycado-
pites HFFEMAEG (RHRAE . HaPRAEWIENHEE W5 8 SHAHY AT/
R VDML EEENSE SETEN 9. 6% . B FHEMIERT BARTERWEREY
i, 5 BEEM 25. 4% . H ¥ Cycadopites 5 18. 2% ,Chasmatosporites & 7. 2% s S BETEH
BHEAL(13.2%) . EBEH Protoconiferus, Protopodocarpus . Piceites , Piceapollenites , Pinus-
pollenites s Podocarpidites ,Quadraeculina 5§ . WA, & &H /L BEITL TSI Psophophaera,
Inaperturopollenites } 382 FL 1Y Classopollis, BrEEMM T, L ER B Osmundacidites
SERE.H B EM 13.2%; H IR Dictyophyllidites (6% ) , Asseretospora (4.8%) s Cy-
athidites (4. 8% ), Deltoidospora (3. 6% ) , Concavisporites (2. 4% ; 5 #, Leiotriletes, Ci-
botiumspora , Undulatisporites, Sphagnumsporites, Divisisporites, Granulatisporites, Bacu-
latisporites, Aratrisporites EE /LB H M, S B IE 1. 225 K. 8B L Circulisporites
lipidus BINEH I,

EHUTIE IR R R E =8 R T E iR RN A A RS TR KM HER, 4
HERRWHERMYS T TRAFE  REL TR =B AR A S IR T A TR 4 (52
TE2F,1980) H AR ILA (RPETE,1982) AL PG B 28 (RS2, 1982) B 3B HENE /R 43 31 52
PR LI ERFR A (LIS, 19900 R R PG YR 4 (B UAR%,1980) . 2 &
FHCREE, 1978) S X L IR A A = L B H GRIEE %, 1982, 1983) FA & o, B UK
B BRELBY Dictyophyllidites Fl Concavisporites, TE ¥k T B JEH B Asseretospors K E )& .
SERAMFHRBEENMEE  FHFEE —EHEN Aratr;isporites 8% Ovalispollis & Nevesis-
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porites , Kraeuselisporites , Zebrasporites , Kyrtomisporis , Lunzisporites % B8 ff] = & 20 45 51|
EHR =&MWY FHEERFME. WAHE WL Osmundacidites, Dictyophyllidites , Cy-
athidites , Asseretospora ,Cycadopites X ToHI W KB ¥ N EE WA, Aratrisporites VR /R H
0, BRAMBZEHANEEHE —ENKR . BES5EAENH. A5 & BHEFHH Cycado-
pites FTEH RS F  H R T HARASHREETRMILE AT . Chasmatosporites WHRLZHI
N, XNBEAE=ZERFRAPHELIR, HR A EHM M ELTIR, RRFOBRRETE
5 AW B — HE T B B B8 (Pocock and Jansonius,1969) ., HAEHE (1986)EA i+ T K E—
L4 X B Chasmatosporites S B G, FHE A L H B BIARERBE M —EMIIH. Clas-
sopollis BB HBRENK =M EOZLRKMY, EME R T RER KT i AR i
REAEM AXRERSEEFRFENEYHEXTEAER, B0 TERAGHE —
EERMBRAEPLHHIKBEENSERS, XU S5, XBRREINITIRE LR . H S
BrEZ —, B FHE Protopodocarpus mollis, Piceites latens , Piceapollenites sp. , Pinuspol-
lenites sp. » Podocarpidites multesimus,P. paulus,Quadraeculina limbata,Q. minor,iX ¥ 43
FEHRAEHE, PESFHBABA ST EE B, HF Protopodocarpus mollis, Podocar-
pidites multesimus B W F J& 75 BE 45 W0 7 2% 0 (Biunoriexan snagnua) B4R &t YT f1
(Bonxosutuna, 1956) . IR Y T ,Osmundacidites ) & BB, X KRBT EILHEKT
A EARBAA P ITRWBE G 4%)  ERT TAMERT HE BA R HR K EHE
EREHEEGE 20%) ., SBBAHTF Dictyophyllidites i Concavisporites IR E B , X
KHTT 200 FHRM EMERKENNBKR =B ZFERTEHMBEP  EREEFEKT T
TR AR P BE PR S R E RS, WA AL S0 X BLR B IR H GRIRR %S, 1987) Rl kit
X B4R Z i b4 GRIE%,1983), Bl Bl LT BT R A1 X g9 7R F it
H AP WIERFEREN L BRI T Cyarhidites Ml Deltoidospora TEHEHEH B
EHHAL, X R T PR R A G HE WAFIE. Asseretospora BHI S FHEA S
HEH A. gyrata, A. parva, A. gyrata (= Duplexisporites gyratus),J& Playford #1 Dettman
(1965) & FLF 1 MK ) I #1) 55 B 32 (Leigh Creek) Z#h AL E A Al 72 B i R BBy . IR &
T ERHTHAME , & K Playford (1982) X 75K H| W B 1 2= 41 B % 3 b = & it Mol-
gyember HHH A AP RIGZAMHEREREAVDHEEA T HEH (T, BXE%E,
1980), {LFGBE =B L IHA W B %,1983), e H 7 A i B =B I fE K 20 (5235, 1980)
e ok B IE R A RS, 1980) . LM =Bt — Pk FHEEWH L EA.BEH
B (L TE %, 1982 R T5,1985) HEHT B — PR F U A LA B WA KX
LR CXIIEAE ,1982) , LN FE R Rl L —rh (R B K & FEAR R A1 H (RIIB AR, 1986) , HEME /R £ 1
PR P ERA R ILEH KA\ EBH, = LAl ZEE,
1990; 3K BB, 1990) ¥ 43 A7, N H BT BERL BT 50, ER A B RR h P =&t —p (R Z 1, EE
=SB EFit EH AN RT; A parva (= Duplexisporites parvus) }EE LR %
(1980) Fr &, 7= B SR g iR Bt F R A LB R THE A, 5 ARG IRE T F ki =&ttt il
A, T TR B IR IEA GERT%,1982), INTE K F B4R Z ik & A . PR T K FE 4
A A S, HRTMARLER T RS Y HRE. sLsh, Ha PO BE NG BFELEY AT Ci-
botiumspora ,Undulatisporites , Sphagnumsporites , Divisisporites . Granulatisporites } # F



174 o A 7] =3 Ei%d £ 3%

Wb 4y Pscphosphaera , Inaperturopollenites FH NRF LM A S P E LT FE BB
WEANH=BLEF BT Aratrisporites, BB K Aratrisporites e HELE B EAE
HEHETERE R HANASHWEEREZ —.

KU A S IR KT HACEHARAS (REES,1983; R T5%,1985) #fT I
B, Osmundacidites , Asseretospora , Cyathidites , Deltoidospora , Cycadopites ZE ¥R W H G
W EBERA 8 S H R BB Dictyophyllidites , 88K B L ¥y Classopollis UL B =817
W] F B4 Aratrisporites, SR $T A —3L.

ERV R, HETAE TR DR PRI LR LT, B ERETH =Z8E
FRFEMEHERNEENTE . AFE=24E4NF RIS F XA NSH=ZEBHIHRA
BERKMER RN SH=22MMNAERBVNKR, EHLGE =BT —hEFHHMTER
., SUERETHACEABRAS LE, SEHRME -, LR AEY ., BHTEA4AE
Uk ZK203 FLy—Here i, BT et IEA B F L, SR B RESHAE.

2.WEANEE SR EFEMD S HERRBAE S REMAITIS

M A IE - FAMHHGIKE ZK203 fLH7 26 S m T, TR ESEBEHR A F
B, IR A TR 57 )8 124 #F, H AL YA Cyathidites-Neoraistrickia-Quadraeculina 555 {E )
He (WHAST 2, FTEFTEER (DERERXEYRFAIRTFHYERNEBRZESRE . HF
DRBBEIEI0—2.1%); QOBRREY MR T, U RLH Cyathidites F1 Deltoidospora 53
E.HEET A RED 19.5—47. 3%, BF W#HE Cyathidites minor ,C. australis, Del-
toidopora gradata,D. minor,D.magna,D.sp. , ¥ C. minor W EEBRE . —BIEESEWN
S 10200 A, B A 40. 3% JLF TR RAFHRA LI QAT 1 P EERENET
Osmundacidites EARBETMREE N AERTHERTE62.4%2 AF5 1 PEEEAE
F W Asseretospora RIEEE B, Dictyophyllidites F1 Concavisporites {5l 5%/ B #h 4 BL
EARFEWNEER . Aratrisporites 155 ,Undulatisporites , Divisisporites ,Cibotiumspora H] & B
BHE 1 PHEIRE, BT 0—4.9%,0—2.3%,0—2. 8% ; (DB HEH B B RIS+
K Neoraistrickia, Lycopodiumsporites, Todisporites, Toroisporites (Toroisporites). Granu-
latisporites ,Cyclogranisporites , Lophotriletes , Apiculatisporis , Baculatisporites , Lycopodiacid-
ites, Polycingulatisporites. Brevilaesuraspora, Densoisporites, Calamospora %, H ¥ Neo-
raistrickia , Lycopodiumsporites W )& W BB £ . 5 & Neoraistrickia TER EWAFE =5
BB FIEL P EERX 62.4%, 1 IR LHE,H N. minor, N. gristhorpensis, N. cf.
clavula ,N. krikoma,N. sp. , Lycopodiumsporites ¥ S EF[i5 1. 8—18. 9% , FEMEF L. sub-
rotumdus , L. seminuris, L. pseudoanatinus; (5)BETFHEBIIER F Cycadopites LLHE 1 PHE N
FTEEEN0.7T42.6%,.64HE 1 PHEIH C. nitidus,C. subgranulosus ¥, 3% WE C.
reticulatus,C. elongatus ,C. mininus,C. ovalis,C. granulatus, WHAXFHIBHERHEYLKRT .,
H A Quadraeculina B &8N 0—27. 1% ,— KA 10—20% 4, LF G —HEHE LA 1%
B T HESLUEELAES 1 $EE,H Q. limbata,Q. anellaeformis , Q. minor, Q.
enigmata, 3V Q. imbata X ;KBS EMEATETL2H TS EY S 0—26. 9% , Piceapol-
lenites W & B 5 0—9.5%, Pinuspollenites t5i 0—5.4% , Podocarpidites i 0—4.3%,
Cedripites t§ 0—2. 8% , {8 W, Abietinaepollenites; (6)Callialasporites ,Cerebropollenites f] &
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B4 8% 0—2. 3% ,0—6. 9% , H v Cerebropollenites TEIF WA E = AHBERBIEE . &
K C. papillopurus,C. mesozoicus,C. minor,C. findlaterensis,C. calylensis 4, &7 Frf C.
granulatus; Perinopollenites ¥ PFELI, KU B, H P. elatoides, P. turbatus, P. mi-
croreticulatus , P. undulatus % ; Eucommidites W2 B 1E 0—14. 1% , Callialasporites,Cere-
bropollenites , Perinopollenites , Eucommiidites ¥ A& F B AR AL, Classopollis W& &
X 0—4. 3% , Inaperturopollenites , Psophosphaera %% H B, Chasmatosporites, Ephedrip-
ites » Araucariacites s Tetrasaccus ,Chordasporites L/ E B HH .

BHRITHE . AAEMAS 1 R EHHRAE LA @2 MFAEED , (E5 B B A
REl, HE 1 & ER® N B EM Dictyophyllidites , Concavisporites , Asseretospora » Chas-
matosporites BTERE G B BIE DS BLEA Bt 2 W JEE R, Aratrisporites 15 5, Cy-
athidites EHA 1 PEMYKRE HAIAHEG KRS T HEMNN. BB LR ETHSHA
HE LM . Osmundacidites , Cycadopites WA G 1 £ ,Quadraeculina W& BEH,Ci-
botiumspora. Divisisporites ,Undulatisporites B S BB A G 1 W EFRE. AEFEFKRE
B RT, X RE L X Pk B R A G W WAFE, M H T AT R A B
H (REME,1980) , HEME /R HVT A A L BIMH GREY, 1990, AR AHHEH G Y
KA G A, 1982) , HA i ER WL e Rl 2H (k£ %2, 1985) 4L T 40 (H 4k
W »1986) 5 IWFE K F R F A RJkA,1986) ek F 40 & o MBI F 1 5 IR L E A
FEABTE AR P RZHAERAS . PR T & B A58 20—40% (Couper,1958;
Kapa-Mypsa,1951). Cibotiumspora 8 5 Cyathidites 3t , FE P ERFRATZ LT »C. junc-
ta fl C. paradoza FERFECHE LT RRFHER O ZIM, B R TFREPHRF HHHERA
&, Undulatisporites , Divisisporites tJg& ik B 1) 8 DL A, Quadraeculina BN =5
HEREAEHNESAAEEP RS BTN EE B T A S DT S
IR SR EFHBZ R ZBERTBRHEMHRNAGET, SBEESHM Q. limbata 1E
R B 2 B A S - B M X Rk B R & B s 10—26%, Z MR R AT INE
KEGERAY 4k B 48 (Pocock ,1970) ;Q. enigmata FERRUA M E R B F B W T HIRF S, &
MERERBTEMEELTTHRZRAELTH EHM EKFRLEH. FHESHHE
BT ALBEMGE D, EPHF R —PDEEM S Neoraistrickia gristhorpensis 1 T HE
B 4% Bt (Couper,1958), AR FTBA R, BN A FHLAFHRIEREHRE
(Gristhorpe) 2L F##h3 , FERK I KRG 43 0 )12, B E R E  F 84 PR B 58 R RE BR
Hr At a /R L EARLERA R R EELRARETHRERS,
1982) WEHAHHEHBHH WARXRAXFHAEFRZEMES. N. davela, N. minor,
N. krikoma RHBENRE Q980 EHF, B A FBRH TRE#M P RF G ELH, Lycopodium-
sporites FERR H T A PR T RELZHTH I ER 3—6%, EWER/RAM PRI KHILE
HPTPHERN 2%, B @15 13% , B E R R BT IR R i bR 2 v (A A T X 0k B 48
FER MR . Brevilaesuraspora FEN FREMERBKRH KT —HEZLHEF.
Cerebropollenites , Callialasporites # MT M A S HHUKRFI L —F B EZMHHE, HF Cere-
bropollenites A FHFH E BB N BE , LWL ,C. mesozoicus LT EHERFL—FH
Tt B, SR SR AR BT I ERE, RAER T T E B4
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BT DA GRITE S, 1983) A FRATRERRFHMEF A LA, EREETT
FIRE 45 5C. carlylensis B ILFMERTEH PR T HMZE, ERBFREEIFTHERES
Sl LR R, REBREREE B4 AT SEA. ) TR A W R & LA RSl
HCRIES,1983), W HRFAAHE T EE 198D EREFHMBEF LR, R EEZLT
R T 40 B LT IR Bk B M FOEH C. findlaterensis, ZMEREFEERL T
R B R L P H T A E R AR T E A NFE IR B ) R LA (RS
%,1984) HEME /R 2 0 79 L0 B 28 B K o T 46 PR B . Perinopollenites J& 52 i T 57 25 b
WGP -—HZot 2. BEELTFHRP LB EREFELT T PHREPSE MAFXFHER
R TR R A/ GE TS A . = TR P A A LR A, InT R F K E EH K
KEAA M TFHEAFEHARBEYEE FHNEMICPIRZ R THREAN AR+ H
SR EIL 43.7%., AU S HE I WAL M B Protopinus, Pseudopicea, Pseu-
dopodocarpus . Pseudowalchia , Abietinaepollenites. Cedripites 4PN RBESEESEAR
MR, ERFRAREELER, d kT 50 H S+ (Borxosnrina, 1956 ; fREE M &,
19805 XI5, 1981 AL T 22,1985 XIJK A, 1986 %), B MBI A FEPERBHATH.,
MR, AASPHEAMBHES D BEFHASHTHE RS T, R A5HEFE
R AN Chordasporites, LA BAEM SR =R IR E 0 FHFE EHHEER
WERPRFHAGHEEKEZ — A ERMAES T EFERBMHEARSABELYSTE W
BHUTB T ASHPRFHEOET, NEFTFERE, REFSHEH PRI EAEPRILE
B PSR, £ (AR WA L T EFTHT R G381, B 8L, Chordasporites H) % B H PR HE
Bk R LA R B . EAS B ks BT 2 40 3 o R B L35 (Am b £ K P R » Pocock , 1970, p.
92,118,pl. 16,fig. 11>, ¥ HATA & SHEB/RE M %I AABAH S GkEF,1990)#
THeE, M dE R AL R T, W E S LI B 8 F Cyathidites T Deltoi-
dospora 5 th%Y, Osmundacidites , Neoraistrickia , Lycopodiumsporites BR K E . H FHEYE
By, LR AR AT KM N F , Quadraeculina & B S , Piceapollenites , Podocarpidites
Piceites BB . BB IR B Cibotiumpora juncta .Undulatisporites taenus,Calamo-
spora nathorstii , Lycopodiacidites rugulatﬁs » Araucariacites australis, Perinopollenites ela-
toides., P. tubatus, P. microreticulatus, Classopollis annulatus, C. parvus, Cerebropollenites
carlylensis, C. findlatenersis, C. mesozoicus, C. papilloporus, Protopinus subluteus, Pro-
topodocarpus mollis, Pseudopicea variabiliformis, Pinuspollenites pernobilis 2. AL 5
HT A EZHANMNE S (RERS 1980 FRE A — B MIBABRHSFIEU R EHE
BRI e H T ERMER A SN S R JEERAS AR ER B
JRETAR I3 g R B it R E .

3REAAE R EERM=EFAEHE S RENRITR

WA GRE - AA AT H ZK282 FUREWARIUA B 3 AR M ZK42 L=[H
B 1 AR PR T S R R A B SR AT IR 39 & 76 L, AL Cy-
athidites-Concavissimisporites-Quadraeculina N MM AEG(HE D . HEF . B THEYD
¥ CEHE RN 67. 85%) di th#, BRAH AT NS 32. 15% R FHEMER T, IR
MEEM.EE2BE YRS EM 19.8—64. 1%, H¥ Quadraeculina B R L, 58 H 7. 2—
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21% 5 W #1 s Protoconiferus, Pseudopicea , Piceites, Piceapollenites, Pinuspollenites, Podocar-
pidites , Pristinuspollenites B & B ; Paleoconiferus, Protopinus , Pseudopodocarpus ZH B
HFZE WA Protopodocarpus, Pseudowalchia ,Cedripites & A SRR ERBEAES 2K
K, BN 2.4—8.3%, Perinopollenites i) & B 1, B & Jk />, Classopollis W] & B A
1. 2—1. 7% ,Callialasporites ,Cerebropollenites HEBASHHN 0—2.6%,0—3%,FEHF L E
B TC O 2528 7K ¥ Psophosphaera 1 Inaperturopollenites, Callialasporites monoalasporus,C.
segmetatus , Pristinuspollenites subquadratus sp. nov. , Paleoconiferus asaccatus, Podocar-
pidites proximus,P.rouset AN EFHHIAM S F. BEHEBETH, (IUERE Cy-
athidites Fl Deltoidospora R X, BEERAEG 2 EHBRIK, FHEEN 17. 1%, RG] E
38.4% ., WHh, 54 E 2 HEIHKEAEH Cibotiumspora(0—2. 4% )  Leoitriletes(0—2. 4% ) ,
Undulatisporites ( 0—4.8%), Todisporites ( 0—2.4%), Divisisporites ( 0—2.4%),
Lophotriletes (0—1. 7%) , Cyclogranisporites (0—1. 2% ) s Baculatisporites (0—1. 2% ) y Neo-
raistrickia (0—1.2%), Lycopodiumsporites (0—1.8%) , Densoisporites (0—1.7%), Bre-
vilaesuraspora (0—0. 6% ) % . Gleicheniidites (0—1. 8% ) , Concavissimisporites (0-—1. 3%,
Verrucosisporites (0—1. 7%) , Foveotriletes (0—1. 7%) , Klukisporites (0—2. 4% ) , Camaro-
zonosporites(0—0. 67, A & F BB ZAL,

BRI . A A& FEREBEBFHA T RZE G 2 ELE LR T, WASHEF
HIBA 334 F 64 A, 4G5 RAEH 84% , B Cibotiumspora juncta ,Undulatisporites cf.
pannuceus,U. taenus, Todisporites minor, Divisisporites undulatus sp. nov. , Baculatisporites
sp. » Lycopodiacidites rugulatus, Cycadopites reticulatus, Psophosphaera flavus, Callialas-
porites dempieri , Paleoconi ferus+ Protoconiferus, Piceites latens , P. podocarpoides , Piceapol-
lenites, Pinuspollenites pernobilis, P. divulgatus, P. sp. , Cedripites ci. densireticulatus,
Podocarpidites luteus, P. minisculus, Pristinuspollenites minor sp. nov., P. plicatus,
Quadraeculina GG BEHME, BRTH M EYXRZ AN FEE —LEZR, W TRHZE
A% % B 1 Cyathidites, Neoraistrickia , Cycadopites & T4 flf ¥ % ; Osmundacidites # Z ;
Callialasporites , Pristinuspollenites Joit 3B B &= Fh ARG T . Callialasporites FEHEF
VLMK, mEE G BV RARE RE R MERE LR, AT ERFEEROE
R, R OB R HEE Ry R IE T RRF LY EE . Pristi-
nuspollenites FENM TGP ERAEMME . P. microsaccus B W FHEFHEFHE
i 5 (Bothonian) , j5 1 W F 3£ E 4 20 0t 2 LA R B B N 52 ol ) B =22 2 L ME VRS /R 2 3 7 1
A Sk T 5 P R B B s P plicarus AETIIBE LSO BT, BERTHRE T
HESOERE., BEPH LI Glecheniidites sp. ,Concavissimisporites variverrucatus,
Verrucosisporites undulatus, Foveotriletes subtriangularis, Klukisporites pseudoreticulatus
& BREBAL ANHELUMAESHEREFEENE L. Gleicheniidites TEIRZ 1L HZ
BHLBRIEFEERETRAEHMZE Concavissimisporites TE N THF ZHHEL
WE, FHMEPRSHSFINEFRIHUBHAMEREFLOBEL N MEHESTHH C.
variverrucatus TE YL E B B H BT {0k B it 5 HH B R Bajocian) # 2, EME K ZEE LT
BE AR B 1 R AR TR E 8 LT BTSSR 4 b Sk 7 20 5 o £ 3 kG 4 R e BR P
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LEA X EHEG KT M E S, Verrucosisporites undulatus B WFBEH T AL
EAETRE R FHEE R LTI A, Foveotridetes F BN TH RSB AZLHE.
Klukisporites | Z A TH RSO E . P{RFH#E, EH G EH K. pseudoreticulatus
BEATFHEEMRGEFHEROERMED,EHRRTEEN T . PERFS REN PRI S E
E#WTEHES: ERRA T PRFEELRELANEEEHEN4FBHE PRI HE
B4 HN PR B ML AM AT HEHE .

gLk, AHGE5HE 2 EREFREME L RN X FHRAT LEREEMAAER
HAlE T HELNE WLRE, I0 Concavissimisporites ,Gleicheniidites %, [H I, E‘fﬁ'} WHE 2
BB R AR, B [E B 0K B b B B T X 9 % B AT U R S R s B T A
BB E R TR O EM T Cicatricosisporirtes ,Schizaeoisporites , Trilobosporites 28, i
FHEHERHAXESF, I AR KZEH . ERAEL. BAMAS 5HERE
M P R B L T S GRE T, 1990 WA, “HHREA -, WASH
AR TFHEYIER S R E, BREE T8 D B R T Cyathidites RVAMIZRIER Quadrae-
culina TR K E; B EH M T S0 B 8 T Concavissimisporites variverrucatus, Kluk-
isporites pseudoreticulatus, F {8 6 [F] B 5 F & H Cibotiumspora , Undulatisporites , Todis-
porites, Verrucosisporites undulatus, Baculatisporites, Neoraistrickia, Lycopodiacidites,
Foveotriletes , Densoisporites , Cycadopites , Psophosphaera, Inaperturopollenites, Perinopollen-
ites , Classopollis, Callialasporites , Cerebropollenites, Paleoconiferus, Pinuspollenites, Proto-
coniferus, Protopinus, Pseudopicea, Piceites, Piceapollenites, Cedripites, Podocarpidites,
Pristinuspollenites % , B M., FIH & BB A Y . SR, HEMS /R B B & Sk BRI 4 H, Clas-
sopollis W] & B =, FHERRN 25% , MAHGPZBAEYR R 1.2—1. 7%, BXEEHR
B 2500 FORF] A 3 28 X T S, BME A ] — Ao st B8 I, t 8 (R UM% HUB  iRE S5
AWM EN TR ENERN  FEHS SR TAMES H . HAE T ERLAFPEREH
He I HR 20 & T AR R — B AR B DL X M A & 89007 3 He DL R 5 R E Jb 75 A e
JERIRT e, B AT ¥ 20 5 T Y BRI = 18] s L R AR O ook B T R BN SE

R FEUREHIXENERE. PHRFHEIERARBRRE > SERIT
The Content statistics of Early and Middle Jurassic sporopollen

from Dananhu Coalfield of Tuha Basin,Xinjiang

. » W ®o® W =

& N Wk | BoH | RIE | AW RER| 5

%> FHO OB (H R BB (B OBR(# & 2

LI A8 10 a4 2gh M4 30D

Deltoidospora gradata 2.4 0—8§ 0—3.5 0—8.4 0.6

D. magna 1.2 0—1.1| 0—1.4 0—4.8
D. minor 0—2
D.sp. 0—2.8 8.7 0.6
Leiotriletes spp. 1.2 [l.1—2.1 o0—7 0—6 2.4
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Cyathidites australis 1.2 0—4 0—1.7 0.6
C. minor 3.6 2.1—33|1-7—40. 3| 10.8 2—24 6.6
Gleicheniidites sp. 0—1.7 1.8
Concavisporites toralis 2.4 0—3
Dictyophyllidites harrisii 2.4 0—2.1
D. sp. 3.6 0—1
Gibotiumspora juncta 0—2 0—2.1 2.1 0—2.4
C. paradoxa 0—1 0—1.6 0.6
C. cf. paradoza 0—2
C. rugulosa sp. nov. 1.2 0—1
Undulatisporites cf. pannuceus 1.2 0—2 0—4.7 0—3.6
U. reticulatus (sp. nov.) - 0—1
U. taenus 0—1.1| 0—1.4 0—1.7
U. cf. zouyuensis 0—0. 7
Lygodiumsporites subsimplex 0—0-7
Sphagnumsporites antiquasporites 1.2 0—2.1
Toroisporis (T.) cf. crassiexinus 0—2 0—0.7
Calamospora nathorstit 0—2.5| 0—3.6
Todisporites minor 0—1 0—2.3
Divisisporites cf. guyangensis 0—0.6
D. undulatus sp. nov. 1.2 0—0.5 0—0.7
D. sp. 0—1 0—2.3 2.1 0—1.7 0.6
Granulatisporites sp. 1.2 0—4.2
Cyclogranisporites sp. 0—2.5] 0—4.3 0—1.2
Concavissimisporites variverrucatus 0—1.3 0.6
Verrucosisporites undulatus 0—1.7 0.6
Osmundacidites diversispinulatus 0—1.9
O. densiornamentatus 1.2 0—1.2
O. parvus 4.8 0—7.7| 0—55.2 2.1
O. wellmanii 2.4 [2.1—5.5 0—23.8 2.1
O. spp. 4.8 1—7.7| 0—26.6
Lophotriletes labiatus sp. nov. 0—1-2
L.sp. 0—2.4 0—1.7
Apiculatisporis labiatus 0—6. 3
Baculatisporites sp. 1.2 0—0.9 0—1.2
Neoraistrickia cf. clavula 0—1.3
N. gristhorpensis, 0—13.2 0—0.7 0.6
N. krikoma 0—0.7
N. minor 0—27.1
N. sp. 0—19.5 2.1 0.6
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Lycopodiacidites rugulatus 0—2 0—0.5
Foveotriletes subtriangularis 0—1.7
Lycopodiumsporites pseudoanotinus 0.7 0—6.3
L. seminuris 0—0.7
L. subrotundus 0—2.5| 0—3.7 1.8
L.sp. 0—2.1| 0—6.3
Klukisporites pseudoreticulatus . ) 0—2.4
Polycingulatisporites minimus sp. nov. 0—7
Desoisporites crassus 0—4
D. perinatus 0—1 0—1 0—1.7
Camarozonosporjtes sp. 0.6
Asseretospora gyrata 2.4 0—2.4
A. parva 2.4 0—1 0—2.3
Brevilaesuraspora orbiculata 0—2.1 2.1 0.6
Aratrisporites granulatus . 1.2
Circulisporites Lipidus 9.6 0—0.7
Psiloschizosporis parvus 0—1.4
P. sp. 0—0. 6
Chasmatosporitos hains 4.8 0—2.2
C. apertus _ 2.4 0—2.5
Cycadopites elongatus 0—1.6

C. granulatus

C. minimus 0—13.5 2.1 0—5

C. nitidus 1.4—17.9| 4.3 0—3.3 1.8
C. ovalis 0—1.4
C. reticulatus 0—1.8 1.8

Lol Rl Rl I I
sl |||
1
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@

C. subgranulosus 0—3.2| 0—3.2 2.1 0—1.3 1.2

Eucommiidites unicus sp. nov. 0—1 0—14.1 2.1

Ephedripites sp. 0-—-1 0-—1.7

Psophosphaera flavus 1.2 0—2.1| 0—4.8 2.1 0—2.4 3.0
P. grandis 0—2.2| 0—3.6

P. minor 0—0.9

Inaperturopollenites spp. 1.2 1—3.2 0—8

Araucariacites australis 0—1 0—4.6

A. sp. 0—1.6 2.1

Perinopollenites elatoides 0.6
P. microreticulatus 0—0.9

P. undulatus 0—1.6

P. turbatus 2.1—3.3 0—12.8 0—5 0.6

Classopollis annulatus 2.4 i—1.1{ 0—1.7 4.3 0—1.2 1.2
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C. classoides 0—1.7 0.6
C. parvus 0—1.6
Callialasporites dampieri 0—2.3 0—1.3 1.2
C. monoalasporus 0—1.3 0.6
C. segmentatus 0.6
Cerebropollenites carlylensis 0—0.9
C. granulatus sp. nov. 0—1.4 0.6
C. findlaterensis 0—1.4
C. mesozoicus 0—3 0—1.6 2.1 0—0.7 1.2
C. minor 0—1 0—0.7
C. papilloporus 0—2.8 2.1 0—0.7 1.2
Paleoconiferus+ Protoconiferus 2.4 2—10.8} 0. 6—7.9 6.3 1.7—12.7 3.6
Protopinus subluteus 0—1 0—1.4 0—1.7 0.6
Protopodocarpus mollis 1.2 0—0.5"
P. monochromatus 0—0.5
Pseudopicea variabiliformis 0—-3.2] 0—1.4 0—5.3 1.8
P.spp. 1.1—3.2 0—5.4 1.7—6.7 1.8
Pseudopodocarpus sp. 0—0.5| 0—3.4 1.2—3.4 2.4
Pseuaowalchia crocea 0—0.9 0—0.7
P, sp. 0—7.5| 0—1.6 0—1.7
Piceites latens 2.4 0—2.5| 0—-3.7 2.1 0—2.7 2.4
P. expositus 0—1.3 1.2
P. podocarpoides 0—5 0—4.8 2.1 0—6.7 3.6
Piceapollenites complanatiformis 0—8.5] 0—4.5 2.1 0—1.7 4.8
P. exilioides 0—1.1, 0—2.1 1.2
P. omoriciformis 0—2 0—1.4 1.2
P.sp. 1.2 0—0.6 0.6
Pinuspollenites divulgatus 0—2.5| 0—5.4 2.1 0—5. 4 6.0
P. liaoxiensis 4.3
P. pernobilis 0—1.6 0—1.7 1.2
P.sp. 1.2 0—1.9 1.8
Abietinaepollenites sp. 0—1.7
Cedripites ci. densireticulatus 0—0.5 0.6
C. spp. 0—2.1| 0—2.3 2.1 1.2
Podocarpidites andiniformis 0.6
P. arcticus 0—0.9
P. luteus 0—0.9 0.6
P.minisculus 0—1.6 0—2 1.8
P. multesimus 1.2 0—1 0—2.3 0—0.7 1.2
P. unicus 0—2.5| 0—0.5 2.1 0—0.7 0.6
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P. proximus 0—0.7 0.6
P. paulus 1.2 0—1.4 2.1
P. rousei 0.6
Tetrasaccus quadratus 0—0.5
Pristinuspollenites microsaccus 0—1.1 0—1.6 2.1 0—6. 6 0.6
P. minor sp. nov. 0—0.7 0—0.7
P. subquadratus sp. nov. 1.2
P. plicatus 0—0.9 0.6
Quadraeculina anellaeformis 0—1 0—1.8 0—3.6 1.2
Q. enigmata 0—1 0—6. 8 1.3—1.7 4.2
Q. limbata 1.2 1—2.1| 0—11.7 8.7 [.2—7.4 7.8
Q. minor 1.2 0—0.9 2.1 0—2 1.2
Q. spp. 1—10 | 0—11.4 12.6 [1.2—6.6 6.6
Chordasporites scitulus 0—1.2
C. sp. 0—1.2

O IR 2

H4&388 Genus Undulatisporites Pflug,1953

AR IR (3FP)  Undulatisporites reticulatus sp. nov.
(EM 1B 10,11

W4 B = A, B2 35—36. Sum (B AR A 35um) , S HER N ; =55, FER S,
Kk gRiE, RAE A0 BE L 29 1. 2pm B EMF R, RN A MR R EREA.

Eei A FlLLSNEE B Y 4R EU i M ARAE , FF AR B TR W E ERIFH.

Bfr WEWHABEAEE.

SEHIWB Genus Cibotiumspora Chang,1965
NS ERBEHT)  Cibotiumspora rugulosa sp. nov.
(ER 1 .H3—5)

WS = /A, S ekn, 52 30—36pumGERARA 30um) ; =4, S 40, K 4
PR 4/5, MIF R ZATRIIERE SN RIESIMEH, 2 lpm, FRHPE, REH
EAHL N 42

B ARhDAShEE R B AL a9 e s X ) T IR N R E A,

B HEWASE AR R AR

X %438 Genus Divisisporites Pflug,1953
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RN 4830 (FFh)  Divisisporites undulatus sp. nov.
(EIRR T, 14.15)

REFE R = AT, B 42— 49um GRSARA 49um) ; =48, BIEBRE M, T 2/3—3/4
BB AL 4 X, LB i 5 SMEEM , 1pm ZE 4, BRGSO ; (BT (0.

EER AR LAGT AN L 4ER B B4 il X5 T8 M E B HF

Bfr HEHWEAS—EER B R RRatEE,

$®R=Mm¥MWEB Genus Lophotriletes Naumova, 1936 emend. Potonie et Kremp.1954

BRI =3 (Ef) Lophotriletes labiatus sp. nov.
(R T, 28.29)

MELER-AE, R 47—55pm R FRA 55pm); =48, B &K, JLik KiE . BE
&, BH 2.5—3. Tum, [ H R KSR WA SN, RE A ER R, HE, EWE
0.5—1. 5pum; IRE BT HE M.

b AFMHBTERMEBER HEERENBRLE EUFEE.

B WEWAB =SSR

ZIA3E Genus Polycingulatisporites Simonsics et Kedves,1961 emend.
Playford et Dettmann, 1965
INEUZ IR (HFD)  Polycingulatisporites minimus sp. nov.
CEIRR T L1 34,35.37)

W R = A, B2 24—20um BASR A HR 24pm) ; =58, SHER MK, ik RiE
DR ER P, 4 B B LR 5 SRR AR 6], R IE R A L IR A T L= AR CoOR IAH, IR
1B (LB HIFFTE 2 3um, TRK K IFBE 2um, FRIEHA GRKIFZ @A —FELY 3. 5pm I35, 5
FRIEA R T8, P A (0T AL S A 2 T8 s B R 0 R » /XA 2—5pm.,

e ARFhAEAN, Polycingulatisporites striatus John,1975 HAME S5 A FrAHIL, B2
A 18(23)28um . {H 5 # (4 B 5 R R Z MR B ORI, TSR AR &

Bfr #Emas e,

B 38E  Genus Camarozonosporites Pant ex Potonie, 1956
B3 (REF) Camarozonosporites sp.
(W LL,E 8

WE R EE =A% R 49 Spm; =58, SRR, BOIBOIR 2| M0k R 1E , R B
X; B ARGEIR AT 4. 2pm ., (] A B HT AR AR SRR, RISy b A A R /N, KR4
1. 5pm; JRE A, ]

EbER 4 RTRAS LAY 54040 f /NEE SOR 54 R R AE, WTRE A —#TF. 5 C. micro-
Joveatus Zhang 1978 ¥ AH Ul . K HFE T J5 F MME /N (26—31) pm, BUA A /N 70K .

Bfr —HFE4A.
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¥ 8 Genus Cerebropollenites Nilsson,1958

KISUIR 83 (B FP)  Cerebropollenites granulatus sp. nov.
(ERT,E 9,13)

e T 46 58 B 2 M DR , B4R 54— 64pm (B FR A 64 X 53. 1um) s RIF %, F.OE R ;
ARG OERLRERE, B2 39—48um, R EFE 7. 4—12um, B4 H FA S, H HIRFIE
B TRER 8 B K AR AT 3 11 pem s FRIE 56 BR £R I TRUIR .

e AMUNREREHBFETRL KRS F.ORFLERE VFE, F UK AT
BHREEE WM.

Bfl HaElms s,

B REHB  Genus Pristinuspollenites Tschudy, 1973

INEIATUEER (Eifh)  Pristinuspollenites minor sp. nov.
(ER T .E6,14)

BB/ R TE S B FE BN TE , K/ 2 31—32 X 39. 5pm AR BT , 20—27 X 39. Spm (R,
PRA R /N 31X 39. Spm, AR 20X 39. Spm) ; A K LR BUR &0, KB /DN, B 4 TR TR
L, K — BRI, F—PMNRFF, RER/D 11—13 X 36—37um, 41 Rk 804 5 3
Wy K FE 9. 5—14pm,

e ABF AN, 5 Pristinuspollenites bibulbus (Bolchovitina, 1953) Yu 1984 #F1{1,
P X ATE TR B — R B, BRAK, MR A TIN5 & 4 268 5
B, PSR

B HEWNAS=sE&R. BHLEEER.

EFHREWEES () Pristinuspollenites subquadratus sp. nov.
(R, 5,19)

W46 B3 T o R /N K 45. 5—49 X 49—54pm , AR 42— 49 X 49—54pm (B R AR A K
/N:45.5 X 49um, AR 42 X 49um); KR /D BRI B RA HEKEEFUE, % 32—
Adpm , PN AR RUIR S, A I A A AR 1

Eedk  AFh LA 7 B 52 B MR AE .

Bfr =RE4.

it ¥ B Genus Eucommiidites Erdtman, 1948 emend. Hughes,1961

Bt (EF#D)  Eucommiidites unicus sp. nov.
(FERE I .18 24.29)

W T8 6 BE A B . 4 45. 5—50pm, 5% 33—34. 5pm R AR A K /N : 50 X 33um) ; TR
BOFE, B —R 1, R BULIK MR P 35 8 78, PSR AN B BN 98 5 oAk R 4% B, 24 2/3 16
WAL s SMEERTH G .

b3 AR5 Eucommiidites traedssonii Erdtman 1958 B XK BIFE T BT E A8k, T
Wil (WD FEE I RS,
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EARLY—MIDDLE JURASSIC SPOROPOLLEN ASSEMBLAGES
FROM DANANHU COALFIELD OF TUHA BASIN,XINJIANG
AND THEIR STRATIGRAPHICAL SIGNIFICANCE

Huang Pin
(Nanjing Institute of Geology and Palaeontology.Academia Sinica,Nanjing 210008)

Key Words ;Dananhu Coalfield ,Early—Middle Jurassic,sporopollen assemblage
Summary

The Jurassic strata are well developed and intercalated with coal beds in the Dananhu
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Coalfield of the Tuha (Tulupan—Hami) Basin, Xinjiang. They can be divided ascendingly
into the Meiyaogou and Sanjianfang Formations. The sporopollen dealt with in the present
paper was discovered from Wells ZK203,ZK282,and ZK42 of the Dananhu Coalfield. A-
mong the 37 samples taken from those wells, 31 of them contain abundant sporopollen
composed of altogether 63 genera and 141 species (including 9 new species) together with
a few acritarchs. Based on sporopollen characteristics and changes in content, three
sporopollen assemblage zones have been proposed as follows;

1. Assemblage 1:Osmundacidites-Dictyophyllidites-Cycadopites Assemblage (equiva-
lent to Early Jurassic,Member 1 of Meiyaogou Formation).

This assemblage contains 44 species assigned to 28 genera. The gymnospermous
pollen grains (45.8%) are almost the same as pteridophytic spores (44.6%) in percent-
age.in addition to a small amount of acritarchs (9.6%). The fern spores mainly contain
Osmundacidites (13.2%), Dictyophllidites (6%), Cyathidites (4.8%), Asseretospora
( 4.8%), Deltoidospora (3.6%) and Concavisporites (2.4%), in association with
Leiotriletes, Cibotiumspora, Undulatisporites, Sphagnumsporites, Divisisporites, Granu-
latisporites, while a few Aratrisporites which usually appear in Triassic also have been
found. Among the gymnospermous pollen grains,the monocolpate elements rank first in
content,including Cycadopites (18. 2% ) and Chasmatosporites (7. 2%). While the bisaccate
elements come next,and mainly include Protoconiferus, Protopodocarpus,Piceites, Piceapol-
lenites , Pinuspollenites , Podocarpidites ,Quadraeculina ,amounting to 13. 2% of the total,in
association with Classopollis (2. 4%), Psophosphaera (1.2%), Inaperturopollenites
(1. 2% »ete.

In this assemblage ,the small amount of Aratrisporites, one of the elements typical of
the Triassic,shows that this assemblage has a close connection with this period. Some gen-
era display aspects of Late Triassic—Early Jurassic, such as Dictyophyliidites, Concavis-
porites , Asseretospora and Chasmatosporites;however , most genera bear a strong aspect of
Jurassic, such as Cyathidites, Cibotiumspora , Undulatisporites , Divisisporites , Cycadopites
Classopollis , Piceites , Piceapollenites and Quadraeculina. This assemblage may be compared
with the Early Jurassic sporopllen assemblage from the Beipiao Formation of western
Liaoning ,and therefore is attributed to the Early Jurassic in age.

2. Assemblage 2:Cyathidites-Neoraistrickia-Quadraeculina Assemblage (equivalent to
early middle Jurassic,Members 2—4 of the Meiyaogou Formation).

This assemblage contains 124 species assigned to 56 genera,with about 42 species ex-
tending upward from Assemblage 1. Some samples are characterized by the dominance of
pteridophyte spores, while other samples by the dominance of gymnospermous pollen
grains. Among the fern spores,Cyathidites and Deltoidospora (19. 5—47. 3% ) take the first
place,with Cyathidites minor Leing most abundant;of secondary importance are Neoraistr-

ckia (0—61.1%) , Osmundacidites (0—62. 4% ) , Lycopodiumsporites (0—11.9%) and Ci-
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botiumspora (0—695). This assemblage also contains Undulatisporites, Divisisporites,
Todisporites, Brevilaesuraspora, Lycopodiacidites, Calamospora, Granulatisporites, Cyclo-
granisporites . Densoisporites , Asseretospora, Lophotriletes, etc. Among the gymnospermous
pollen, the monocolpate and bisaccate elements are most abundant,including such genera
as Cycadopites, Chasmatosporites, Protopinus, Protopodocarpus, Pseudopicea, Piceites
Piceapollenifes, Pinuspollenites, Abietinaepollenites, Cedripites, Podocarpidites, Pristinus-
pollenites, Quadraeculina, with Cycadopites (0.7—42.6%) and Quadraeculina (0—
27.1%) being most abundant. In addition,there are some other elements such as Eucommi-
idites (0—14.1%), Psophosphaera (0—10.7%). Inaperturopollenites (0—8%), Arau-
cariacites (0—4.9%), Perinopollenites (0—14.4%), Classopollis (0—4.3%), Callialas-
porites (0—2.3%), Cerebropollenites (0—6.9%). However, a few Chordasporites which
normally appear in Triassic also have been found. This is probably caused by sample pollu-
tion or redeposition. The present assemblage may be compared with the early Middle
Jurassic sporopollen assemblage of the Xishanyao Formation in the Junggar Basin of Xin-
jiang ,and therefore is regarded as of early Middle Jurassic in age.

3. Assemblage 3:Cyathidites-Concavissimisporites-Quadraeculina Assemblage (equiva-
lent to late middle Jurassic,member 5 of Meiyaogou and Sanjianfang Formations).

This assemblage contains 76 species assigned to 39 genera,with more gymnospermous
pollen (67.85%) than pteridophyte spores (32.15%). In gymnospermous pollen grains,
the bisaccate elements rank first in content,including such species as Protopinus subluteus,
Pseudowalchia crocea, Pseudopicea variabiliformis, P. spp. , Pseudopodocarpus sp. P. sp.
Piceites latens, P. expositus, P. podocarpoides, Piceapollenites complanatiformis, P. exil-
toides, P. omoriciformis, P. sp. , Pinuspollenites divulgatus, P. pernobilis, P. sp. ,Cedripites
cf. densireticulatus ,C. sp. s Podocarpidites luteus,P. minisculus,P. multesimus,P. unicus,P.
proximus, P. rousei , Quadraeculina anellaeformis, Q. enigmata, Q. limbata, Q. minor, Q.
spp. » Pristinuspollenites microsaccus, P. minor sp. nov. , P. subquadratus sp. nov. ,and P.
plicatus ,among which Quadraeculina (7.2—21%) is the highest,while Pristinuspollenites
and Pseudopicea occupy a richer content than in Assemblage 2. In addition,there are some
other elements such as Cycadopites minimus, C. nitidus, C. reticulatus, C. subgranulosus,
Psophosphaera flavus,Perinopollenites elatoides , P. turbatus,Classopollis annulatus,C. clas-
soides, Callialasporites dampieri, C. monoalasporus, C. segmentatus, Cerebropollenites meso-
zoicus and C. papilloporus. The fern spores mainly contain Cyathidites, Deltoidospora ,Un-
dulatisporites , Cibotiumspora , Todisporites , Klukisporites, etc. ; a few species such as Gle-
icheniidites sp. , Concavissimisporites variverrucucotus, Verrucusisporites undulatus, Neo-
raistrickia gristhorpensis,which are regarded as important elements in this assemblage ,also
have been found.

This assemblage may be compared to the late Middle Jurassic assemblage of the

Toutunhe Formation in the Junggar Basin, Xinjiang,and therefore is regarded as of late
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Middle Jurassic in age.
DESCRIPTION OF NEW SPECIES

Genus Undulatisporites Pflug,1953
Undulatisporites riticulatus sp. nov.
((PL I ,figs. 10,11
Amb triangular,35—36. 5um (Holotype 35um) in diameter,with sides straight or con-
cave. Trilete rays sinuous, with narrow lips,extending to or nearly to the equator. Exine
about 1. 2um thick ,two-layered,inframicroreticulate ,yellow to brown in colour.
Remarks ;: This species is characterized by the inframicroreticulate exine.

Occurrence ;: Member 2 of Meiyaogou Formation.

Genus Cibotiumspora Chang,1965
Cibotiumspora rugulosa sp. nov.
(PL 1 ,figs. 3—5)

Amb triangular,with sides slightly convex or concave,30—36um (Holotype 30um) in
diameter. Trilete rays slender,4/5 as long as spore radius. In angles,sickle folds vertically
intersecting rays. Exine about 1pm thick,two-layered ,with surface rugulate.

Remarks : This species is characterized by the irregularly rugulate exine surface.

Occurrence :Members 1-—2 of Meiyaogou Formation.

Genus Divisisporites Pflug, 1953

Divisisporites undulatus sp. nov.
(PL 1 ,figs.14,15)

Amb rounded-triangular, 42—49pm (Holotype 86pum) in diameter. Trilete rays sinu-
ous, branching at 2/3—3/4 length of radius,with branches slightly sinuous. Exine thin,
about 1pm thick,with surface smooth or scabrous.

Remarks : This species is characterized by both rays and branches which are distinct
and sinuous.

Occurrence :Members 1,2 and 5 of Meiyaogou Formation.

Genus Lophotriletes Naumova, 1936 emend. Potonie et Kremp,1954

Lophotriletes labiatus sp. nov.
(PL 1 ,figs. 28,29)

Amb rounded-triangular, 47—55um (Holotype 55pum) in diameter. Trilete rays ex-
tending to or nearly to the equator,with narrow lips 2. 5-—3. 7um in width. Exine thin;sur-

face with conic ornaments,which are 0. 5—1. 5um wide at base,crowded.
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Remarks ; This species is characterized by the bigger body,the trilete rays with wider
lips and the crowded conic ornaments.

Occurrence : Member 3 of Meiyaogou Formation.

Genus Polycingulatisporites Simonsics et Kedves, 1961 emend. Playford et Dettmann, 1965

Polycingulatisporites minimus sSp. nov.
(PL. 1 ,figs. 34,35.37)

Amb convexly triangular to subcircular, 24—29um (Holotype 24pum) in diameter.
Trilete rays slender.simple or with lips, 4/5 as long as spore radius. Proximal exine
smooth . thickened equatorially (2—3um wide); distal surface with a circumpolar ridge
(2pm wide) and a concentric ridge (3. 5pm wide) situated at midway between pole and e-
quator ; concentric ridge not completely separated from equatorial cingulum. Area between
concentric ridge and equatorial cingulum foveolate. Foveolae broadly oval or crescent.

Rémarks;This species is similar in small size to P. striatus John 1975. It differs from
P. striatus in having two ridges,a circumpolar ridge and a concentric ridge on distal sur-
face,and the area outside the concentric ridge foveolate. The later has coni (2um high)
which cluster or coalesce at the pole.covering the area inside the circumpolar ridge ;outside
the circumpolar ridge,25—30 striations radiate towards the equatorial cingulum.

Occurrence ;: Member 2 of Meiyaogou Formation.

Genus Cerebropollenites Nilsson, 1958

Cerebropollenites granulatus sp. nov.
(PL I ,figs. 9,13)

Saccate pollen with amb circular to subcircular,54—64pm (Holotype 65X 53. lgm) in
diameter ;central body circular,34—38um in diameter. Nexine thin and smooth ;sexine fine-
ly granulose,forming a strongly convolute saccus completely enveloping the central body,
with biggest convolution 11um wide ;equatorial sexine possibly inflated, 7. 4—12um beyond
the central body. Equatorial outline undulate.

Remarks: This species is characterized by the finely granulose sexine and the clear
boundary between sexine and nexine.

Occurrence : Member 3 of Meiyaogou Formation.

Genus Pristinuspollenites Tschuby,1973

Pristinuspollenites minor sp. nov.
(Pl U ,figs. 6,14)

Bisaccate pollen with small body,31—32 X 39. 5um (Holotype 31X 39.5um) in size,
outline broadlly oval;central body oval,scabrous or granulose, 20-—27 X 39. S5pm in size;

sacci small, 11—13 X 36—37pm in size, infrareticulate, with one of them usually folded.
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Distal side of central body showing a broad germinant area of 9. 5—14um in width.
Remarks: This species is similar to P. bibulbus (Bolch. ,1953) Yu 1984,but in the lat-
ter,the central body is subcircular and both sacci are folded.

Occurrence :Members 3 and 5 of Meiyaogou Formation.

Pristinuspollenites subquadratus sp. nov.
(Pl. T ,figs.5,19)
Bisaccate pollen with outline subquadrate ,45. 5—49X49—54 (Holotype 45. 5X 49um)
in sizejcentral body 42—49X49—54um (Holotype 42X 49um) in sizejsaccus small,folded

or slightly spread,32—44pm wide,infrareticulate.
Remarks ; This species is characterized by the subquadrate outline of pollen grains.

Occurrence ; Sanjianfang Formaiton.

Genus Eucommiidites Erdtman, 1948 emend. Hughes, 1961
Eucommiidites unicus sp. nov.
(Pl. T ,figs.24,29)

Amb broadly oval, 45. 5—50 X 33—34. 5um (Holotype 50 X 33um) in size;on distal
face a sculcus extending to full length of grains, sulcus narrow and nearly uniform in
width; on the proximal surface two tenuitates flank the sulcus and parallel the equator,
about 2/3 length of pollen grains. Surface smooth.

Remarks: It differs from E. traedssonii Erdtman 1958 in the bigger body and the sulcus

uniform in width.

Occurrence : Members 2 to 4 of Meiyaogou Formation.
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B W\ 1

1. Cibotiumspora juncta (Kara-Murza) Xu et Zhang ¥ 5 :203-BF63/2., HEEWAFT =55,

2,9.  Undulatisporites taenus (Rouse) Xu et Zhang 3 F 5 .2. 203-BF63/5;9. 203-BF62/2, AWM E = £,

3-—5.  Cibotiumspora rugulosa sp. nov. }}jz%%:& 203-BF132/4;4. 203-BF36/2 (# X 454) ;5. 203-BF36/6. WA WA
FoEME.

6.7. Cibotiumspora paradoxra (Maljavina) Chang 3 H 5 :6. 203-BF36/1;7. 203-BF132/8 &I AHE = B, 5B
HYEE,

8. Undulatisporites cf. pannuceus (Brenner) Singh B H5:203-BF62/2, WERNMASE=24E.

10,11.  Undulatisporites reticulatus sp.nov. 3 "5 :10. 203-BF62/9;11. 203-BF132/3 (740 , AT 4 28 — 24
BB TAaNE.

12.  Deltoidospora gradata (Mal. ) Pocock B 5 :203-BF57/3, ENARE = EHEE.

13.  Divisisporites cf. guyangensis Miao 3 K5 :203-BF87/3, B EWAHE =5FHE.

14,15.  Divisisporites undulatus sp.nov. J{ K8 :14. 282-1/10;15. 282-1/5 (BERARA) . HE WAL A EHEE.

16,17. Cyathidites minor Couper 3§ Jy % :16. 203-BF87/1;17. 203-BF36/2, B NMA S = 1R,
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18.  Toroisporits (Toroisporits) cf. crassiexinus (Krutzch) Song et Zheng B K 5 :203-BF132/8., A WAE A 1B,

19.  Lycopodiumsporites seminuris Denzecorsin et Laveine I H 5 :203-BF116/5. WEHHE = HHE.

20. Noraistrickia krikoma Xu et Zhang 3 /5 :203-BF62/7. BB AR,

21,22.  Neoraistrickia minor Xu et Zhang 3 5 :203-BF116/3. HEWAE =A%,

23.24.  Neoraistrickia gristhorpensis (Couper) Tralau By §:23. 203-BF116/2;24. 203-BF116/3. HEWAL A4
B,

25. Osmundacidites wellmaii Couper 3% 5 :203-BF87/2. HEHAR=AHE.

26.  Osmundacidites parvus de Jersey B ;5 :203-BF63/7, HEWHABE —AHER.

27. Neoraistrickia cf. clavula Xu et Zhang 3§ /5 :203-BF116/1, BERNAE = A,

28,29. Lophotriletes labiatus sp. nov.  BgH 5 :28. 203-BF87/9 (B 4574);29. 203-BF87/2, R WAE = HHE.

30,3). Osmundacidites diversispinulatus (Klimko) Zhang 3 )75 :30. 203-BF57/2;31. 203-BF87/4. WEHWHEE A
HE.

32.  Deltoidospora magna (de Jersey) Norris Bt Fr5.203-BF62/2, BEHMAE = HHE.

33.  Apiculatisporis globosus (Leschik) Playford et Dettmann 3 75 :203-BF87/3 HRE WAL =4 HEER.

34,35,37.  Polycingulatisporites minimus sp. nov. B{ i 5:34. 203-BF132/1 (M KX 47 4%); 35. 203-BF132/3; 37. 203-
BF132/4. HEMARK AR,

36. Asseretospora parva (Li et Shang) Pu et Wu 3% 5 ;203-BF63/2, MEIGEE = S1E.

38. Lygodiumsporites subsimplexr (Bolch. ,1953) Gao et Zhao,1976) B /45 :203-BF62/1. HEWMAE = HEE.

39. Concavissimisporites variverrucatus (Couper) Brenner I 5;282-2/1. BEINHBAAEEE.

40. Verrucosisporites undulatus Xu et Zhang B H 5 .42—4/3. Z[HF4.

B W I
1,2.  Lycopodiumsporites subrotundus (Kara-Murza) Pocock B[ H 5 :1. 203-BF106/1;2. 42-4/8, EEWHE SR
(D =R FHE 2).
3,4. Lycopodiumsporites pseudoannotinus Nilsson ¥ Fr5:3. 203-BF116/2;4. 203-BF116/1., HEHHAF = HHEER.
5. Lvcopodiacidites rugulatus (Couper) Schulz 3 5 .203-BF36/10, HEWAE ZHHEE.,
6. Calamospora nathorstii (Halle) Klaus 3% A5 :203-BF87/7, HEWAEZHHE.
7. Densoisporites perinatus Couper ¥ 5 .203-BF47/8, WA WHE=ZSFMHE.
8. Camarozonosporites sp. i 5 .:42-4/8, =[EF4.
9,13. Cerebropollenites granulatus sp. nov. B 5 :42-4/49. B4, Z[HE4A.
10.  Cerebropollenites carlvlensis Pocock B 5 :203-BF72/4, FEHAB=E1EE.
11.  Cerebropollenites papilloporus Xu et Zhang B{ K5 :203-BF75/2, HEHAL 4R,
12.26. Psophosphaera sp. BEF5:12.203-BF57/6326.42—4/1, 12. WENAE = EHE ;26 ZHF4H.
14,15.  Densoisporites crassus Tralau 3% 55 ;14. 203-BF132/4;15. 203-BF132/10, HAEEE " AHEE.
16. Classopollis parvus (Brenner) Xu et Zhang B H 5 :42-4/5.
17.  Callialasporites segmentatus (Balme) Dev. 3 F5;282-1/10, #EEAE L HMEE.
18.  Perinopollenites turbatus (Balme) Xu et Zhang B H 5 :203-BF63/2, HEMWAE = HHE,
19.  Perinopolienites microreticulatus Xu et Zhang B 5 .203-BF36/7. HEWAS = EHEE.
20.  Perinopollenites elatoides Couper B F 5 :203-BF36/1. BEEWHEB=5ME.
21,27.  Perinopollenites undulatus Zhang 3% Fi 5 .:21. 203-BF47/3;27. 203-BF62/2, R MAE=FHE.
22.  Classopollis annulatus (Verb. )Li B 5.282-1/3. HEHHBILEEE.
23.  Cycadopites minimus (Cookson) Pocock 3 K5 ;203-BF47/6, AT AE = F¥EE.
24,29.  Eucommiidites unicus sp.nov. ¥ J7 5 :24. 203-BF62/8 (B 4R22);29. 203-BF57/1, HEWAFEZHIEE.
25.  Cycadopites reticulatus (Nilsson) Li et Shang 3% 5 :203-BF62/2. BAE WAL = HHE.
28.  Cerebropollenites findlaterensis Pocock Bf K5 .203-BF63/9. IREMEE = EEE.
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30. Psoposphaera grandis Bolchovitina 3 5 :203-BF75/4., BEEWHEHBE=ZE/HE.
31. Callialasporites dampieri (Balme) Dev. BN 5:42-4/4. ZHFAH.

B =

1. Podocarpidites minisculus Singh 3 1 5:282-1/2. BEWAFLEER.

2,3.  Piceapollenites omoriciformis (Bolch. ) Xu et Zhang 3% 5 .2. 203-BF36/8;3. 42-4/1., 2. HEWASE=Z5HE;
3. Z 4.

4. Tetrasaccus quadratus Yu et Miao 3% ;75 :203-BF36/4, HEBELE=AHE.

5,19.  Pristinuspollenites subquadratus sp.nov. B 535.42-4/4319. 42-4/208RX R4 . = E4H.

6.14.  Pristinuspollenites minor sp.nov. B F 5 .6. 282-1/8(E454) ; 14, 203-BF62/9, 6. HENHE R AR 14
BWEHABE=HEE.

7. Piceapollenites exilioides (Bolch. ) Xu et Zhang B K5 .42-4/8. =[EFE 4.

8. Podocarpidites multesimus (Bolch. ) Pocock 3% %5 :203-BF36/8. HMEWHFE=EHE.

9.  Podocarpidites luteus (Bolch. ) Xu et Zhang 3§ H5:203-BF109/7, HEMAE =AY,

10.  Podocarpidites paulus (Bolch. ) Xu et Zhang 3 55 ;203-BF85/9, WERAF=HHER.

11,15. Quadraeculina enigmata (Couper) Xu et Zhang 3f /5 :11. 203-BF36/8;15. 203-BF63/4, HEWABE=5H
B.

12.  Quadraeculina anellaeformis Maljavkina B{ K 5;203-BF57/2. BEHWALE=FHE.

13.17.  Quadraeculina limbata Mal. 3§ Fr*5.13. 203-BF36/4;17. 203-BF36/5. . if WA B =5 EE.

16. Podocarpidites proximus (Bolch. ) Xu et Zhang B H 5 :42—4/4. ZAFEH.

18. Podocarpidites andiniformis (Bolch. ) Takahashi B H 5 :42-4/2. ZBFEH.

20. Cedripites cf. densireticulatus (Zaner) Krutzsch 3ty 5;42-4/9. Z[aFE4A.

B R N
1. Pseudopicea variabiliformis (Mal. ) Bolch. ¥ K 5.282-1/2, EHAEH SR,
2. Piceites podocarpoides Bolch. 3 55 :203-BF57/8., WEMMALEZEHE.
3.4.  Pristinuspollenites plicatus Yu 3% ;5 :3.42-4/4;4.203-BF57/5. 3. = FEH 4. EEWHALE=FHE.
5. Protopodocarpus monochromatus Bolch. 3% ;5 :203-BF36/6. EEWHBE =AHE.
6,9.
7
8

»4

,9.  Pristinuspollenites microsaccus (Conper) Tschudy 3 H 5 :6.203-BF57/2;9. 203-BF36/7. R EWHE = SVEE.
Paleoconiferus asaccatus Bolch,  $EH5.42-4/4, =[EE4H.
Chordasporites scitulus Qu et Pu 3§ 5 :203-BF36/2, HEEHHAB=ZSHE.

10, Piceites latens Bolch. 3 ¥ 5;203-BF57/1, MEHWAE=HHR.

11.  Piceites expositus Bolch. I 75 :42-4/5, =R 4A.

12.  Podocarpidites rousi Pocock ¥ 5 :42-4/4. ZAIEA.

13.  Protopoducarpus mollis Bolch. # k5 :203-BF36/6. WEWAE = a1,

14. Pseudowalchia crocea Bolch., 3t K5 :203-BF36/8, ENMAB=2ME.
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