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FEY

(P EH 2B SO R S T ST

K5k, B ARG ST R, b EA
RO BRI AR B — B R B R o

1976 ELLSE, ERTATIERARE, hE
FLEBrEr B S RITA, Wi TR ESMAR
FIsE NEFTE, IR T — St R o

Bk T, 1976 R IETIRE, 4
I LB R 8 AR RO AR A 2 30—40u DL .
S EEEREMBLR MK, R—mR
B3 HRSRRTE, Hil, YA RBRN
AHEREEA—ERD, BT XL HRT
M RESEE, Bl AL o 1978 4F 4
A, RIIBRE AR IR, %REEL
% CK TH LN E LR B =R AN— TS
B, R EL AR, WA & TSE N RS,
RAT 4R B A R

AP RS R AT, HEEES
RIEAH, BEH B4R 5K

—. AR XARMHE R

R M, AREA—EEENEERN
TURELE , 23K 2,000 KA TR HFERE
Fo2RAEMNERBBREAEAT. BT ES AL
BOLA1); FEMBEAZ#UME, XEMEAH
RELAEERRBANARERAH, ER
Fg. ALRGENX ZHRIER AT EE, 5 PEA
B R50K. _BRENBEREM. 5E&%
TARERBENRXZER, HGXEEMERN
HHEFLBRAUTEE FEAEN—EER
#HRo

MFUEHZERRF, HEIZRWIARER
IR—BH;FESEET N EERELES=

BUAZRNERXR, NEBIHGKINARN
“BRE"REEE UK “ZB RS R
%o

AP B 78 § 4 ARNRILA 5 4L
FIRES (235 CK 714, 708, 702, 728 2 2 FL),
AR 377 KT 344 RERBEOM=R LA
P —S BB SLRE S, LR 56 BB BT,
ZRAEE 19 28 CK 714 FLEY 980 k& (BAER
HEHE, Brila), RUT —EHEMNML
ARy BN T2 L CEREN MEARE
Hz=aSMRERRKERE S, M 708 fLF L
ERESaRmpET, RELINEE AR
(Hf 897), B2 (Hf69), RI—LRTFEN
Ty RE e K& LR (HE-502) FEY A
HRA—EE . XH, MERBEFEREER
LEBOMNIREER, BB ZRIRE—BRE, BE
BEA—(EEIRRTBRABERS, . FIZ
ERAMARE) NEGEEDIE A XX Akk
N TS EH T k.

Z. BRI B AR

(—) BHEAKAS:

MEW CK 714 LBHERIA T T:
IR=8 WK E: Leiotriletes sp.,
sp., Punctatisporites? sp., Cyclogranisporites? sp.,
ER=ZME LN
Zonotriletes gen. et sp., HAEMRH Laevigato-
sporites sp., Punctatosporites sp., Archaeoperisaccus
e RE Ry R L
FE Cordaitina? sp., Vitreisporites sp. 1, Vitreis-
porites sp. 2, HWIEF Cycadopites sp. 11

Gulisporites

Apiculatasporites?  sp.,

sp., Pericutosporites? sp.;
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36 w & B ¥ B
Bl B84BT EHE(EFHBEIRERBE
OB lemwe|E
° CAER- =R - SR C S #
g% % a %) =R = ' & %
HRHE===NER FRU-RBriEThtG . L% — DEEGTEE , ol
| D | REBURRE] KOS SIS, B ERUEE . SRBRRS — BEDE — SRS
{f;% TS AT ERR . LENBRRETE
R —
t W se | RERINE | EUURAIRS BURRS . BEE. PY . SRmURSIRaSE
& A e o ??ﬁxgggr@gﬁ TR, SROMES . BERRE | %ws | it | SRR B
g === B
- tEgar Y E BT 1a - nNz=
, E EE 55 W — srf.méjahszm.;aa&ggsgf.@gsjzxgar;.?_ﬂ:
e B s EREERHMETE . BxRTE | BUEAEEARL
5
= L EET
S-S | i BEEAES, BRTHE  TRER . SRERUEREGHE, RTR
- BRERKE ) (1BAVE) ABUHHEEEL
|| WBEs | TH M — SRERROTE, AZAKE  BEANEL , SHTH
b3 [% -
£ B | _
z BEBRE | FRWINE. ATRERT ORR . R-ESTREANS , TASTERE
=
?g ' GRATERAY| BREREKE — BURADS , BT LURNEALS  REEEREE
bR |
;!g 7
5 == |\ BREnERE AEFYES. Y 2-ER — RASTRSETERS
3 =
5% ’
AL R== WEEE | SEaR AR ReeVERaatTs SWLRARE
% ‘,
B GRAERmE 55, HPEEST e = i
B Grnan TORERRIRESS. IPRARRERENE  RURRATS

( EBBERINT 934 B | RASHEY WIS )

A1 AEaRFEAERTHEIERE

Cycadopites sp. 2,

FARS 2R REEE R, FRERE
MR ERS , REIFREE, B 2 MR
M—fEE/NT 48w, SE AR BT R
B MR E R RO E AN ARE
xbat, [N, X EEHENRE T EYL
AWERBRT, ERMETRELAENA
o TEBRIIMX—HIA AR MR
FHEARSr FRIBERGE (BRI TR, f6—
TR

HTHHRE  REFEEEROEHELR
f14EfE, iRk R R R R —
By, IR EIE T RIS CAMEE drchacoperisac-
cus)y HEWH (Laevigatosporites, Punctatospori-
‘es)y FhFIRE (—E =281, SIEE R H T

By Vitreisporites) trintads (Cordaitina F 34>
B Vitreisporites) HBEL  (Cycadopites, 7
SR Z AR ARED) SILAEEY . X
R T AR A EREY RN, 5TH
ERHBEUBTO R EYEAR R E X BEE
BEIRARE, —EXERBEYHE RMHEA
IR TIR ; — Bk A (5 A EE T EY
FEMES L 25D fREAE. XK R
HIHERE .

MERBWRIEATEE, ARPEATHEN
o, BEOVLLEHFIRRERE; ERNEY
ERHRT AN Bl R TEYHR”
(Progymnospermopsida) xR ILT e, &
IR IER " RS NEZ4N, PHRERSHR
B AR (Beck, 1976); M-THRHMAEKTE
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AERERDHMN, HpABERMANhA
REP o KRILHW Vitreisporites B—i%1%4 “FF
B, RAZBRIEH RLEHBET B B E
Y, RAANIR R] = R U TE b s BEA K ERR TR &
HE R, BAEHORHAREARREICRT
e A 52t (mid-Pennsylvanian) (Frederisken,
1972); BHEXEYPEREER LT PARK .
R IISRE X RELUE E, FNAIMERK
Mo TIX AR, (B BB RAARICERA]
RIEE], XERLEY—BRETEALKA
K, XMATINTEA T TN RNESE. &
RO THEDEETEREAR, REFEER
EEAFEYEREEBRE LRI G
RAEF BN, RIKHU, HEEY R TERE
B, 2, THRAAER, SR iREH
REIHE D

XTHAEYNER, DEELTFLS M
F1%+i& (Chaloner, 1967), HHIINNRETE
REREEHR K, B—RIMNIAZETER
2, BHIERE—FMUAZLSEEHN, 20, B
AT VR R B H EFEYAIIER (Cooksonia)
ZHEKEF M (Downtonian), #-FAHEITH
Wjeg B (Fi) . EERWM, Rt
Bl EIERMME R RE L EEL BRY .

MEFIEERNEREHE, IEELELER

BEANR AL R. HESEL, WER

JE, o FILL W 45 (L #4524 Llandoverian
A T Hoffmeister, 1959) ;KRN , 41 3E#& 22
B EE MR RIS (Downié, 1963), BUR
o S (B BB (Richardson & Lister,
1969); FREK PH HF L H1 25 8 HH (Timofeev, 1963);
Jt.ZE (Cramer, 1968, 1969; Gray & Boucot, 1971;
Jenkins, 1971), FAEiMIb (Hoffmeister, 1959;
Jardiné & Yapaudjian, 1968),#E R LXK IVH=
HERI, EMIREEELHREEYERTE
HARITHE(BRZ4ATA R B RESE,
EEELEPHE LI, BEANMILIERLT
RRE BT, BERHENZLFAMA &
EEHr4H (Richardson & loannides, 1973)RyF-F4H

EMEFEFELFR. RAAHAKRYT 12—13
.2 50 BT, KL 85u, H/IMX 104, K
£4 20—40p, HERNBETLEAXHETFR
R%o M|\ TRAEN, EALKIEAREL
BFZFUERE/]), BREELRIREM
WRER, MARHBRFRBEALEXA
HEE. RALLEHX—BTHES, THH
HERE=%MA, RAREARBHBFENRS
ERRLRHRT, WigFHRgEf LR
WA ERBENNARATERETERE.

BB DR REY 4 3, BB LU
BiR,CAMRTHERABMIRERS AR
EWER S 5 AL R A EZE A B G M RA
R A R L IR, BRIRMGRBEAR
K B ERA R T A SR AR AR
BRI R R o RAVEY M b R M FF 2R 47> o
EASHERAGHRERS, ERERNE, K
HAFERKEHIE Retusotriletes, Apiculiretu-
sispora, Verrucosiretusispora, Emphanisporites, Hy-
stricosporites, Ancyrospora, Nikitinsporites, Tho-
lisporites, Cymbosporites, Archacozonotriletes F
Chelinospora-+++- EERES TRBERAHEE
DLEY Raistrickia, Densosporites, Lophozonotriletes,
Spelacotriletes F1 Hymenozonotriletes HIFLELY
KM, EREAAS DU E—FIINE drcha-
eoperisaccus (RTXNE FEEBETI) . Hifd
ARERTEALH A IRHERR/INT.

A EHIBRB R FLL Leiotriletes 1 Puncta-
tosporites A, BRTHEDTERLL Vitreisporites
1 Cycadopites Ao PUNBERIBIRIEL B R
By 3/4, Hth Leiotrileres BERBELE B
(Cramer, 1966), {HATRAIFRABE HLRK S5
LIRIE) L. adnatoides Pot. et. Kr.; Punctato-
sporites BB T B ARH (Doubinger & Ra-
usscher, 1966; Luber, 1955), BIREFEHNA
RXMEL, EXURERLIZE, ARX
MEAORA, BEERR, EPARIEE LN
P. minutus Ibt.o RN SBERITERY Vitreisporites
— B M B HER AR, EEFAR
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(Balme, 1970), XFERE—ERKE LIHAE
R—MESE, SRR R, Ak

HONKRARET 24, BXMNENRELR

BB T , 6 LG B L (Hlacquebard, 1957)
P ARMHREL (Smith & Butterworth, 1976),
BRI CRUFRIPISBETL I Piryosporites 1
HI, X ANBEBHREET — S MR/ R
HZERPHSES T, mEHEPARERED
P. westphalensis Williams BE-El, BHIFRA
K BRI 394 (Smith & Butterworth, [&.L), b A
ﬁﬁﬁﬁziﬂfﬁﬁ~ﬁ, H e I, Vitreisporites
B HILAER ., PAERERERN T (8N,
Cycadopites — {15 BB EEABIR, H
ARBBEERER, BS5EAKILH Enty.
lissa TR ZB A RMEFILE (Jachowicz,
1970); MARAAHME FEE, ARETHAR
KRNU, BT YURN. BZ,XEUMEEE
= ANEBN Panctatosporites, Vitreisporites R
Cycadopites, {ERIAIREHMTICE, RIAARE
BN R, H B REP AR AR, KA E
BlR#AZ.

HAEhE—-NMEREENER Archacope-
risaccus, BIRWNA—NIRAK, HENEEEXR
afg, ZBERAMPH/NET, EIERTS
BERBLRUTHRA T EY (Frasnian), #0
XN RS T, HEREZEHER
¥ (Givetean) WEFEARE (FHRLE
%, 1978), #Sh, MILFEREIN T AR FAT
RIS —RIRA (BREHET, 1964), ZREI4EL
WE—BRBRARER, X—REUPOARE
TLAREY, R BB R Bk, I AX D EIE
A, BREAMPREBENNESESET. W
B UUFARBR AR EEH RN, Archacoperisaccus B
RN RR T2 R AR T BT
RERRIRE. ARRAVFRARLL AR, X
NFEREZLR _BLEAST Fo

H by Laeevigatosporites, & B Jedx it (Sie-
genian) SR E/R B I (Moreau-Benoit, A.,
1972), R EMWFELERIEAIRE; Punctatis-

porites, Cyclogranisporites, Apiculatasporites &,
ERALAMN AR L RO NI, BREN
FEROR. ZRLAWF UL T3 Gulisporites
EREAR . CABCHNEERS . BEURNT T
fErp | A I, b, Cordaitina? M
Pericutosporites?, NBRIEEIETHRE, BXHR
UL, MEFWICRE . KR IMBEERALZ MK
AR FERAIR, ZBLHKRSY, BH Zono-
triletes, [NAREEHR, FIUN AL, HiX3E
RIAAREREAN, FIREAREA TS
Z AN,

M ERD I, BATETLLE B, AR —4
& REMNAZ, HAR T — M4 R
i EYES R, HNRBRAR2ETHER
Y, ET EBreTE 4 AV =T B4, A Archacopers-
saccus FNFETE, HARMEZEEHER; 55—,
HETEFEE, B3R Punctatosporites, Vitreis-
po.ites F1 Cycadopites =N XBE, ERELH
REIE, R—EAREHEFRE AT HHHR
B, HE5h, HEHE SRR SR ERARK
A FILLEE, BoRH A &R BHT R,

ot bR, HERE FBEME=RUAN
EY AT ENN ALY, BT AR
BN REN AR, TR A
Rt LA, Bk 2 RIS , (B B e A tH Ay T RE
H AT 2 HERR,

() BRERBLE CRIKTRA) WMk
B A

kY ER/D , TFLL Leiotrileres 293, TEE
Cycadopites, TEASHHAEF ML, RE2ME
R, HAARAZBENEFHEHINRESEEIL
Bi(ORARZ, HERMAMEKRE, BRER
. REQILEI EEXNMMAMA TR
1E, BRI ERER TEY RN LR A, TR
WRIE (4 Protopityales, Ml Beck, 1976)o M
LRDEMHE, B BLENHAREDES
ERSELRERR A, KRNI
ARBOHE] BRI B o

(Z) ZRLEANREEYCAERELER.
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By h:

REZRILAE R MR L EREY L
AR HES502 (B P1431), REDBIRTRIE B
RN - LR THEYER(), BRE S5 TRE
AREHE—ENKR. X—HHAEILE,
ZERIMNEE, B Sphenopteris cf. obtusiloba
Brongn., Sphenopteris sp., Mariopteris sp., Peco-
pteris sp. M1 Neuropteris sp., HEROUHIRE,
Rlgecah AR, BENBET=8UMN=80
A (Hf2)o

ZHUURZ R HE 2 LA AR Y,
& Linopteris? sp., Lopinopteris? sp., Neuropterss
sp., Neuropreris? sp., Pecopteris sp., Mariopteris
sp. R Rhodea sp., HISRBIEN R AR M
B—h AR R, RRER— B 5
VI A e FEIFEER? Schellwienella, L
BAR— B4, XEELFEEASZE Cycdocy-
cicus sp. MEBHARER

MXEEY S TF, ZHRLBAERMLE
KRBT Marioperis, MZEBEEN. INF LR
L EICHE, HE2 HAY Linoprerss 12X fiig
o, RENEEETRE, HE/IMNEMNRSG
RUET IR0 Rhodea, Lopinopteris, Neuropteris
R Pecopteris 5 ,INRAFEK, W ELEEREA
R, FRRERER B4 ; BREE TR AR
RHEHEENARAS,.CORBTARMEEE,
4, HECPE=8LUHE E A b
R,

B RBIAERYE B BATAN A
BREE R A9 BRI B B A R A T
Mo TEHEEIHEX—HREENBRER L,

KT HEREESHRCECRKRA)ZHEE
WTIRIEE, S0t (1977)° R —E > [A“H S
IAES, H-L BRI BRA R ERR SR, -
B RARE R — A FER TR, R
RT—=PERNPHRBRER”, fEINY
bR AER o BRI
R AREEIG—FBXETMLEREL E
W AR R AR R R B AR P,

HIE G R, R et ZF 2R —4
HEAESES A (BREKS, 1978)% {8
MBI AT RE, LR (AR &
ALRERTHRLEHAGHESR, “ERAEAR
R B, KB R L ERA S BE N AR,
JE(EEEARER, BESRBEZMMR LI
4817 ) SR IRTRA Z 8], BREEA AT, tRiRk
AR, HEEN, i, RITFELECHE
RIRABD)—H AR R,
RKTZRIDBREER, EARBEM=%
AR R, HE SR AR —d
AR I A ZR LN Z R AR AR A,
R REABRT “HaRAE" i, EORATER
RRN AL G ERAER S B
R (1977)° BIRIWEEFL A ALK ROk S0 R
ik, R H A B E". 2R VA SARETEZ
[E2) “BEARBB SR, MIPHSATRK
B KB LLia a4, 0 “URBEARREEA BBH
BARE R, HHENRESRAL(2)e BR
A RN AR RS A A A, B
TR AT REA WAy, RTEMRAR N,
E2 A BIETE=N R DRSS
RTHHSEEEE BN M, REKSE
(197835, “ I R A TREFRY LR B e 145 b
HAEREN, YHXMATHE”, M 1B, EE
BRENFEERTAIR—BLEHH, HEs)
W%, FEAEPERAKUERERER, AN |
TEAFFEXFRENS S, NEERENR
BERE FERN=ZRLEBBERAGRR, ﬁﬁ/
AREFFHELZE IR 2,000 2K, { e ERA
BHH RIS, RIH B E PR S RAE ,
BN R AR R AR AAR 4R 2, S E R
B, IPARZ KM B ¥ RSy (B A ) s
BPIRIFR LR AT IEFRAEE S, #RIAZE

1) AT
w4, 1977 BEEGFLENTANEE.
REAS, 1978: BHESARAKT A ERE
KR RKUWIH, %2 o
HRNE, 1977; RTRRY RAEHRS SHthS
REBEWE, B 1.
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AXGREN A REERBET AR, X
KAEESNEHERNEERIRERTARK
AR X (B,

AN RBEN R ARE, R K
HEBXHRHERX T, 7 H TR,
EEEEHXN “FER. MESEILRTE
S AR “BERE (BAT D BRIFGRA)FH
RATEER, UM ARE 5B, i &
FEWARR, LHESHE—WHEAAIRK
L8y (EER AR DH ST ) XA
wnfe, LKA B R, R ESERN.

=, RTARX A S

AR, FHRMNELRERRH
ok, RE I, AR RGRINER 2%
HZ 8, X e e 2R/, Bl T

(—) FFEHESREEARBURT, RELHE
ERbEE, FN G 26 REZ G, 5A%
BRI, R,

(Z) BAEUEER N, EEM=Z8U
ORIV RN, RARBEER, EMEERS
HEER, XERPELENAEKAR LIREA
R T KAYo

(2) MEHERBASRHILE, UK
M2, KRB FLLRRE, BRNREXEE
A B ROTR B , T AU FMY R /N — B, iR
TR ERS  RA R X FE I,

() MaEtE, HEMRRRK G &L
- (B8 BBREAXFETS E R, XF
HANERA, MARRRSEMRPRES X
FE M & AR T HE T R R B AR,

(H) a—EEMEINDEALR B E K
MR (AIRE), B SR B A, Ak
Wk, M B, RERSNAR
EEAFER LAME LB, RATREE
FHRRBABRE, &EERAEEAIAE
o X “FEEAEER” KR, WTHREPEE
JRIE , K AR B a5 R R,

M V53" XA FBEZS B, A E] gtk

(B0 Wilson, 1964): (1) HiR, MEHE
EMABEELRY (DaEREszn. &
), BEMENERE(EDS REE DN
EEAR, WS B B SRR T i B
T BREREEN. (2) ZHE 55
T AR, B SR PR R, — R
RAEH S FE ARSI, BT
HEFE BT AR, (X — R R M2
B A I (BT H KRR X T ML, B0
T B S ATRAD), Ll B S R SR LA 5
RBEEEER A R A TN, i B
ERREE, REROAHREN; EME,
(KA B, HEMEREETH
Bz b BREN ARREE 714 FLRVE, Z L
LU E L0, MBS EREEHE.
BIGRRBESES, ik Sk HET 270
X, LR B S L AR, 2B Sk
HEFNRE ST ZBBES L ER=R
U2 LRI LS AT R R R R A AER o

5 L BRI LSS A

(1) AR B O R B 2 9,
EEEE TR

(2) RERRYALRECERBONK, R
THRRET RO, BT
S, (B R Bt T RE MR 2 HE R

(3) BRI SERBFEARZNA, BE
K ROEIT , B2 bR TR, LU A BB
HFH, BB SRR TR R BRI
BRI IR T SRR R

() BESHEEENANALE, TR
SRRERANER, BAESTERAAR
G B R R AR,

110 I (VR S £173% )
A Fkik¥ Anteturma Sporites H.

Potonie
KR =4313% Turma Triletes (Rein-
sch) Potonie & Kremp
TR =450 Subturma Azono-
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triletes Luber
REHREXTEHR Infraturma Laevigati
(Bennie & Kidston)Potonie
& Kremp
kBE=4388 Genus Leiotriletes (Na-
umova) Potonie & Kremp, 1954
KXB=LIA(KER) Leiotriletes sp.
(BRI, El, 2, 40, 41)

WE R E = AT, =08 RN, 5
FRIEL, K/ 48 (40.8) 33, (M 4 K)o ZAHERIAE
B, TR A AR BT 2, SMUSNEE AL, B 5
FESRIRE . SEE—E, H2 15u+, REF
5> NI AT HE S, &RiRE— B

HBRIRA SEKE R RR I L L. adna-
toides Pot. & Kr. BEFR{L, (BEZHN R 1HEH
PR,

BE3M Genus Gulisporites Imgrund, 1960
RBH(EKERN) Gulisporites sp.
(BRI, | 3-5)

REREBER=AT, =™, S,
K28 (24) 22p (W 3 K)o Z=HEBRZKN
&, JLEA A, MK LR EA EERE
REAR s SMEE— R, B2 Ly, BRERAE(2)BI/IN,
FKEERE . BEEY. FHEE

LEIRTFEEZARE (Namur A-Westfal
C) W—FFT18 Lacvigatosporites minimalis cf.
pula Jachowicz (1957, 74 T4, BIR 9, @ 1.2)
BRAMEML, JEH IR/ 14 (22) 254, HEER
EHE,

B#xTwmiHE Genus Punctatisporites
(Ibrahim) Potonie & Kremp, 1954
B XEIR(2)(KEM) Punctatispo-
rites? sp.
(BRI, B 6)

BEREBIRE, KD 200 ZHERE
%syl\gﬁflﬁa‘:?‘] L5u, %E%ﬁﬁﬁ= @ﬁ*ﬂ*jﬁo ﬁ

HE,

Y458 % Infraturma Apiculati (Bennie &
Kidston) R. Potonie
FHE LT H Subinfraturma Granulati
Dybova & Jachowicz
BahEB Genus Cyclogranisporites
Potonie & Kremp, 1955
BREAEE(2D(CREHM) Cyclogranispo-
rites? sp.

(BRI, E7a,b,8)

W E BRI, A/ 31—28u (W 2 K)o =
SR, KILET R, RE MR, &
MERBE) lu, RIFREHFIFER, > HAEE,
R AR, SMEE 1—1.52, ERHN
B IRE—HRtE,

#WEIEZHR Subinfraturma Nodati Dybova
& Jachowicz
BEE#HER Genus Apiculatasporites
Ibrahim, 1933
BRARR(D(EER) Apiculatas-
porites? sp.
(BRI, B9

WEREEEE, KN 28720 ZHER
HE (RE M SEARRMERES), IME—R,
29 150, REEMERIRE I, Kk, B0
HBRH 0.5—1u, DHERE, BREKBELR,
BHEA.

HHR =4 Subturma Zonotriletes

Waltz
#HH £ Infraturma Cingulati Potonie
& Kremp
AN=4FH(EXER ) Zonotriletes
gen. et sp.

(BIRL, BH12)

W EE =R, K/ 33u, =514k
R, RS E LRI ER, AR, B 4.
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gy PIARKERR 1/3 DL L, H ETAF, b
Eﬁ%s?{] luo ﬁz‘ﬁ_%@o

74303 Turma Monoletes Ibrahim
LK AT S Subturma Azonomo-
noletes Luber
X% E Infraturma Laevigato-
monoleti Dybova & Jachowicz
KEE%MB Genus Laevigatosporites
Ibrahim, 1933
REHEAR(EKRER) Laevigatosporites
sp.
(BRI, H 13, 147 )

W E B M A, N E ST, ik iR AU
LR/ 18 X 15,50 BABTERK 2 2/3 K1,
BTN EN TR, NURBRME, 4 24,
B, IEEEL 15u+, RELH M. &
H-RiRE A,

FB—FRAE 14), R/ 21 X 154, HESH
LB EREHITA LA,

Hatfp4mE Infraturma Sculptatomo-
noleti Dybova & Jachowicz
P HLAEE Genus |Panctatosporites
Ibrahim, 1933
Pz (EEFR) Punctatosporites
sp.
(ER T, & 1522, 42)

BESEBEEEHEE, WESREH
B, X/h31022)17 X 18(16)9. (U 14 K)o
BLgtRam, K2y 1/2—2/3 KEhzml, KXo
SNEE— B 1, T EER BN B A R,
NRE<lp, RELKHMMNAE, BREEA,

B—irA (A 42), HERIES FR—B,
AMRFER 39.8 X 28, BHAAMLMA,

HETARAR GRCE R AR I LAY P mina-
us Ibr. (Potonié & Kremp, 1956) Hi948{,
XETER W/ IN—5%, RE_&24F L1y P.
rygmaus (Imgr. )45, AL E WD 3t Punc-

tasosporites X BIHK, ERAERAGKECH

-3, (Doubinger et Rauscher, 1966; Luber, 1955)

BEEAE(2D(REM) Punctato-

sporites? sp.
(ER L, B 23)

BRI EEME, Wik BEEH
BT, K24 X 17p0 HBIHERYE, K 2/3 K
K, AN B, HRmEBMANR K
gific RELEFE, BElpx, RIFHE
o

AFZMMME Infraturma Perinomonoleti
Erdtman
REERERH%IEB Genus Pericutosporites
Imgrund, 1960
KEARRAR(DCRER) Pericutospo-

rites? sp.

(iR, @11

HELE R, A/ 24.3 X 199 (HIEE
BE)o AfK 199 X 177, B—EMMER. &
AR AR, BAERAEY. £HENEE.
AR, B, ‘

+E#EHE Genus Archaeoperisaccus
(Naumova) R. Potonie
+HERA(EKEF) Archaeoperisaccus sp.
(BRI, B 10a,b)

WEMETY, K/N28.7 X 17.7p0 KEL
S, AN 19.9 X 13.2p, ERHPHR—58&T
KR TR B %, BUUH RN Rk, i
R RR A B RO RN AR RAR A
TSRO BRLIR S, RIR LY 0.50, FREBERTH
Weiko FrE—H7 8o

KRBT, BREAKRE, EREHE
W, BREESENE, HTZERTLE
EENTEEL, S aREENE
A BN, DRFRAmENTE RN
Mo
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FEEENIAFEE 1 Indeterminable
spore, Type 1
(BRI, A 24, 25)

PRARERE, RREZIfmay A em v
ELIR AR ETE, 1R 35—37.6u =HH£E(9)
ANER IR <lu, FHEH . ZEE,

TEEE T HI30F %R 2 Indeterminable
spore, Type 2
(ERI, B 26)

RELIEIE, Kb 22.1p0 Z5H4REAR, B
M2 2/3 ¥R ko SMEE—IZ, 8 1u, &
R BRI, RN L5pt, S ARER, B
TEIBRTE > 5830 — %Y 30 D+, RSB RN
Lo m—BER

W\'ﬁﬁgﬁﬁ"]?ﬂé%ﬂ 3 Indeterminable
spore, Type 3

(BRI, B 44)

BT)RE=ZAR, FEE, K480
s URNBREIR(2)o - BERFARTEE, 15
KRR ER B,

L BEHMALE Anteturma Pollenites
‘ R. Potonie
#HS FE Turma Saccites Erdtman
RS EITE Subturma Monosaccites
(Chitaley) Potonie & Kremp
T4t F Infraturma Aletesacciti
Leschik
AR Genus Cordaitina Samoilovich,
1953
#BiEwm(2)(FKEFR) Cordaitina? sp.
(EIRT, & 27)

WARER 2, BSEO)ILR, BRI
BTE » R/NET 40 X 2600 HREBR—"F"FTH
BYHX, AERERE, SMEE, 2 1p, A
B, RINHELRA, REIRREHAHEL

%ﬁ*ﬁﬁﬁﬁatﬁiﬁ<l!‘o ﬁﬁ@o

WE N3 Subturma Disaccites Cookson
FiE# B Genus Vitreisporites (Leschik)
Jansonius, 1962
FB¥M(RER 1) Vitreisporites sp. 1
(BRI, B 28, 292, b)

WS BEIL Ry IR TERE SR L ERIRETE ,
KN 287X 15.5—24.3% 177 (W 2 K)o A4k
N, ERETEERETE , KN 14X 6—9 X 15,54,
BEIERSEELL, BRE, RELY
o SERTHE, HN QEAK, €55 4644
TEAS A, A/AN155x11(17.7X9)-—13.3 X
15.5(14.4 X 12)p, T ZZ [AIMEIBEIR %, A
HEMAERANRRER, NE—B<lp, B
B, ®"x—RE S,

FiF(RER 2) Vitreisporites sp. 2
(AR T, B 30, 31)

B E MG ETE , K/ 31 X 17—29 X 224,
AKEBBEREZEWEE, K/, 17.7(20 x
17.7) w (W 3 Ko SMEEMIE—MA K, =
BNFLER, KN 243 X 14—17.7 X 130 5
AR EIE M EL, Lo 040 P BUIR , 7R 24
Tpo ﬁ%o

SEi— X3S ERN BN, mREE
HEE R

BT # Subturma Monocolpates Iversen
& Troels-Smith
74 # B Genus Cycadopites (Wodehouse
ex Wilson & Webster, 1946
HEBCGRERRD) Cycadopites sp. 1
(BRI, B 32—37, 43)

RERMBEE, PscsetEl, K/ 486
(35.6)26.5 x 28(14.5) 10u (JU 6 ¥z), BE—
0 5> AP, WEARRIER, 5’]\%3
29 Ly, KRN R A RS, B =
o FREE,
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F—A (A 43), BE—B MAERBKR
1K66.3 X 28u, FRE, BIFAMFA,

TS (T 2) Cycadopites sp. 2
(Qﬁﬁ[, B 38, 39)

RIEMEERGEE , RinERE R, X
/5 26(22.9)17 x 22(13.2)8u (M 9 A1), H—
B, T3, — R R B » PR B B IR » T AR
%8, 2 87 FRL, H RS, SNEL lut, R
B, .

AFEMER()FER 1 Tracheid of
Gymnospermae(?), Type 1

(BRI, & 45)

ABEBUAERF KE&E, BITRESIAE
M, SCFlorFRTRIEEZY 2622011 A%, YILE
2 6.6p, fLBEL 15u+, SILERR, REDE
#o Bt

FEXRATAER(2)ER 2 Tracheid(?)
of unknown affinity, Type 2

CERRT, & 46, 47)

ABEEEREEF, REARNK T, K L
- RYBPIA S BB CBBDIAIBE R BOESE,
2 25p, [AEELY 4u, SEARCABEAT ALY
W%, BRREE, BH Su, [IFE 6—8u RE,
ﬁ_‘ﬁi%@o

FEEXRTPZARER]E 1 Cuticle of
unknown affinity, Type 1

(BRI, & 48, 49)

AREBABEERECRE), Bl S8, &
R BRI TTHESY, BESR NI /R R WAL
MK AT, T 38 2 A R R e e
RER=IR, SILBRBETHAEHES, KRIH
AT, B FAERASILARL A B P4k,
ZHRE 2.
 MERROREE AR RIBEHTE, M7
FRGHAERBERE, SREREMENTT

LAl

B2 REEERESASHINZREE
&, A S: HE 897

Bk (Zn Neuropteris, Cyclopteris) FAVAMER b A=
RE9ZREE, KRFBENEE. SALBERE
, BORGXRAMUE . WRETFTHEY S
CnRAR R L ER) /% 5 Erg A U 5
A, HHERIMRKN R T mRaR
MR, BRATE—ERL AN £ A 544
HAARKRRARENHERR, SREAGOED
A, R R B BIFEUE ERAE
AGRER, BT, #UES%,

EFESZT R

HEMFRE MRS PR ARERRER CRE
HEREY ®RENE, 1974 hEERLAE T,
HEETEREY. PEEIEAG. BFEl Rt

FALE. BT, 1978 mBMsERLBRELEATT. F4
PR, B 17 4,5 1 Ho

ERFASY, 1964: WEMHE T AR TER FERRMIFR.A
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DISCOVERY OF FOSSIL POLLEN AND SPORES FROM THE
SHILU GROUP OF HAINAN ISLAND

Ouyang Shu

Li Zai-ping

(Nanjing Institute of Geology and Palacontology, Academia Sinica)

Abstract

The Shilu area in southwestern Hainan
Island is well-known for its productive high-
grade iron ores. The geological age of the iron-
formation (i.e. the Shilu Group) has, however,
long been a subject of dispute. Different ages
ranging from Precambrian to Triassie were pre-
viously postulated for this unit, but none of
them has gained general acceptance due to
absence of any fossil evidence.

The Shilu Group, a Flysch-like formation,
is composed mainly of elastics and earbonate
rocks, especially dolomites, metamorphosed into
a greenstone facies, attaining a thickness of
about 2,000 m in the iron mine. It may be divid-
ed in ascending order into seven beds (I—
VII), the sixth being the main iron formation.
The Shilu Group is overlain by the Shanling-

shan Formation where occur poorly preserved
fossil plants as identified to be Linopteris? sp.s
Neuropteris sp., Neuropteris? sp., Pecopteris
sp., Mariopteris sp. and Rhodea? sp., ete. These
fossils suggest an age of late Early Carbonifer-
ous-early Middle Carboniferous. The contact
relation between the Shilu Group and the
Shanlingshan Formation is still in dispute.
Over 200 samples collected from both out
erops and bore-holes have been prepared fou
palynological investigation but most of then
proved to be barren of microfossils.
present paper is intended to report the fir |
discovery of some fossil spores and polley
grains from a core sample in sericite-schist of
Bed V of this Group and to discuss the geold
gieal age in question. In the rather poor assen
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blage, pteridophytic spores consists mainly of
Letotriletes and Punctalosporites, and gymno-
spermous pollen chiefly of Vitreisporites
and Cycadopites. Other elements, snch us
Gulisporites sp., Punctatisporites? sp., Cyclog-
ranisporites.? sp., Apiculatasporites? -sp., Zo-
notriletes gen. et sp., Laevigatosporites sp.,
Pericutosporites? sp. and Archacoperisaccus
sp. are occasionally present. All the specimens
are uniformly small in diameter (48a). This
information together with the relevant pe-
trographic and tectonic features as well as the
careful procedures in maceration exclude
the possibility that the microfossils are eonta-
minated. In addition, a few spores, cuticles
and tracheids(?) are also found from Bed

iR
MREEBA B HE S, BTAFRA B HOK 600 £%.
EB PR MRS ST,
o4 I

1, 2.t =% FOCRER) Leiotriletes sp.
LFAS: 980 (2); 2. FiAS: 980 (23).
3—5. A BM(FEEFR) Gulisparites sp.
3AFAS: 980(19); 4. 4R S
980(30),
6. AR EmBACIGRERM) Punctatisporites? sp.
KA B 980(5)
7a, b, 8. RIFEREHR(ID(CGREM) Cyclogranisporites? sp.
7a, b R 2 980(7); B.A7AS: 980(15)
9. A MM fu(? YGREFM) Apicularasporites] sp.
FRA=: 980(10), -
10a, b. A EACREFR) drchacoperisaccus sp.
10a, b. 7AS: 980(18)0
1. e R e ()R ER/M) Pericurosporstes? sp.
RS 980(24). \
2.8 =Z%B(CRER.F) Zonotriletes gen. et sp.
fRA 2 980(14),
3N E AR TER) Lacvigatoiporites sp.
AT 98002,
4 RE R EARODCREM) Lacvigatosporites? sp.
fikE: 980(25)
5—22. R R TR(REFR) Punctatosporites sp.
15,17, 20 5K 21 980 (F5); 16. 574 S 980(9); 18.
“RAE: 980 (12); 19.55K S 980 (11); 21 4RAS:
980 (19): 22.47AE: 980 (15),
LRE B SIR(ODGRER) Punctatosporites? sp.
CRAS: 980 (15).
V25 . Atk FA Al 1 Indeterminable spore, Type 1
24 4RA S, 980(12); 25.4RAE: 980(12).
JARBEE 2T T 2 Indeterminable spore, Type 2 R4k

980(14); 547 A B

VII and the overlying Shanlingshan For-
mation. Taken as a whole, the assemblage of
the Shilu Group has the aspeet of a
late Paleozoic microflora. In view of the
fact that the age of the plant-bearing Shan-
lingshan Formation has been settled (Ci—
C.'), the Shilu Group is therefore assigned to
the late Early Carboniferous, although a possi-
ble late Devonian or especially early Middle
Carboniferous age can not be excluded, judg-
ing from the palynological evidence alone.
From the age determination given above, the
inevitable inference is that the deposition be-
tween the Shilu Group and Shanlingshan
Formation was continuous, or that the interrup-
tien, if any, was small.

wo B

B 1-39, RAFHORBEER. B40-—-49, ~ELEEN. B REED

Z: 980(18),

27 BEMCDGRRF) Cordaitinay sp.
A S 980(23),

28, 29a, b. FFEBGEER 1) Vitreisporites sp. 1
28, 29a, b, Fr AR S 980(23),

30, 31 @B (GREFR 2) Visreisporites sp. 2
30. 8R4 5. 980(8); 31.45KS: 980(29),

3237 08 (REF 1) Cycadopites sp. 1
324545 980 (13); 33.45AB: 980 (21): 3445k
B 980 (27); 35.47AKS: 980 (26); 36.FRAS: 980
(19); 37. 474k S 980(28),

38, 39. Rk (GREHR 2) Cycadopites sp. 2
38.pRAS: 980(25); 39.3RAE: 980(24),

40, 4l e E =B FA(KRER) Léiotriletes sp.

40. 45K S 708 TL-T3M (); 414K S, T023L-75M
TG BETARBEERUEARKTA.

A2. R R TBOREFR) Punciarosporites sp.
AR, ZH LA, IRAS: HE 502,

3. (R ER 1) Cycadopites sp. 1
ARBENE, RAS: 70271-243M (5B),

MRS EHMT2R 3 Indeterminable spore, Type 3
ARFECE(EARRE), RAS: HE 69(6)x500,

5. BFHEYER (?) £B 1 Tracheid of Gymnospermae
(2. Type 1
KRFELER, ZHLAE, RES; HE 502,

46, 47 REMETE, REFXARYE RO DLER 2 Tracheid
(2) of unknown affinity, Type 2
RFUER,ZHBUE, FAS: HE 502,

48, 19. G X ARHEZHAE XA | Cuticle of unknown
affinity, Type 1
HRBEESNR, ARG HE 897,
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