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Cheng: Tapinocephalidae, Pareiasauridae: H'_F-#7E
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pEEhEREENEYN A TR TR Ul
mannia bronnii Goepp-, Pseudovoltzia liebeana
(Geinitz ), Callipteris martinsii (Kurtze), Quadro-
cladus solmsit ( Goth- et Nag-), Taeniopteris
tatyuanensis Halle, Tatarina of- sinuosa Gom-
Peltaspermum dafengshanense Wang et Wang, £
H EERREK e s S A R A, JE20 179m
(Hb 2= FITH TR DL E B 5 ST 1987)

TR BRI

LI P AR 3t X e, — 7 TG 30 T U 20 By L 768
ST J& 109 Fh(H AP g AR E M), 2 BT .

Leiotriletes adnatus (Kosanke) Potonié et Kremp

L. sp-

Dictyophyllidites sp-

Calamospora microrugosa (Ibrahim ) Schopf, Wilson et
Bentall

C- pallida (Loose ) Schopf, Wilson et Bentall

C- cof- pallida (Loose) Schopf, Wilson et Bentall

C- tener (Leschik) Madler

Punctatisporites minutus Kosanke

P. obliqguus Kosanke

Granulatisporites granulatus Ibrahim

Cyclogranisporites aureus (Loose) Potoni€ et Kremp

C- micaceus (Imgrund) Imgrund

C- cof- minutus Bharadwaj

C- sp-

Apiculatisporis parvispinosus (Leschik) Qu

Ap - wvariocorneus Sullivan

AP - sp-

Lophotriletes sp-

Apiculatasporites perirugosus (Ouyang et Li ) Ouyang

Ap- sp-

Acanthotriletes castanea Butterworth et Williams

Ac- sp- A, B

Anapiculatisporites sp-

Verrucosisporites microtuberosus (Loose) Smith et Butter-
worth

V- sinensis Imgrund

Neoraistrickia cf - irreqularis Ouyang et Li

Raistrickia sp-

Conwvolutispora sp-

Camptotriletes? sp-

Triquitrites sp-

Lycospora sp-

Densosporites sp-

Kraeuselisporites sp-

Crassispora sp-

Polycingulatisporites sp-

Discisporites psilatus de Jersey

Lundbladispora sp-

Endosporites sp-

Punctatosporites minutus Ibrahim

Tuberculatosporites cf - medius Zhou

Cordaitina sp-

Florinites antiquus Schopf

F. of. diversiformis Kosanke

Potonieisporites novicus Bharadwaj

P sp-

Vesicaspora wilsonii (Schemel) Wilson et Venkatachala

Protopinus asymmetricus Ouyang

Alisporites cf - auritus Ouyang et Li

A - parvus de Jersey

A - tenuicorpus Balme

A sp-

Klausipollenites schaubergeri (Potoni€ et Klaus) Jansonius

K- sp-

Falcisporites cf - nuthallensis (Clarke) Balme

F. zapfei (Potoni€ et Klaus) Leschik

Vitreisporites cryptocorpus Ouyang et Li

V. pallidus (Reissinger) Nilsson

Pteruchipollenites reticorpus Ouyang et Li

P sp-

Platysaccus papilionis Potoni€ et Kremp

P. radialis (Leschik) Clarke

P of - undulatus Ouyang et Li

Pityosporites sp-

Sulcatisporites cf - ovatus (Balme et Hennelly) Madler

Corisaccites quadratoides Zhou

C- sp-

Schulzospora? sp-

Limitisporites minor Zhou

L- monstruosus (Luber et Waltz) Hart

L. rhombicorpus Zhou

L. cf- rhombicorpus Zhou

Vestigisporites sp-

Gardenasporites heisseli Klaus

Gosp- 1 (= BKBHEF. T4, 1985 £ G. sp- (sp-
nov))

G sp 2

Jugasporites schaubergeroides Klaus

J- tectus Leschik

J- sp-

Chordasporites of - orientalis Ouyang, et Li
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C- parvus Wang

C. sp- (Cf- Sahnites thomasi Pant )

Lueckisporites virkkiae Potoni€ et Klaus

L. sp-

Scutasporites xinjiangensis (Hou et Wang) Ouyang

T aeniaesporites albertae Jansonius

T- noviaulensis Leschik

T novimundi Jansonius

T - watangensis Qu

Protohaploxypinus dvinensis (Sedova) Hart

Protohaploxypinus microcorpus (Schaarschmidt) Clarke
- ovalicorpus Zhou

- prolixus (Luber) Samoilovich

P
P
P. samoilovichiae (Jansonius) Hart
P. suchonensis (Sedova) Hart

P. of - verus (Efremova) Hou et Wang
P. sp-

Striatopodocarpites divaricata (Wilson) Hart

S- sp-

Striatoabieites brickii Sedova

S. duwenii (Jansonius) Hart

S. of- multistriatus (Balme et Hennelly) Hart

Crustaesporites globosus Leschik

C- of- globosus Leschik

Vittatina striata (Luber) Samoilovich

V. wittifera (Luber) Samoilovich

Cycadopites caperatus (Luber) Hart

C- of- glaber (Luber) Hart

Ephedripites sp-

G R T Y (BIEFTIR) A8 LA
AR 84. 3008900, BRAEAEM T Tl 8- 390 —
LAY6, I8 AR B BER 2K,

R TR =, & EAL 2N
=5EIE, 29 16 J&§ 30 Ff b Apiculatisporis o5
0.2%—2.9%., f A. parvispinosus, A- vario”
corneus, Cyclogranisporites H0.3%—1.1%., 4% C.
minutus, H K H
Leiotriletes adnatus, Calamospora microrugosa, C-
of- pallida, C- pallida; C-

tatisporites  minutus,  P-

aureus, C- micaceus; C- cf-

tener, Punc-
obliquus,  Granu~
latisporites granulatus, Acanthotriletes castanea,
Verrucosisporites microtuberosus, V - sinensis,
™ 5 B Dictyophyllidites

raistrickia cf -

Raistrickia;  Neo~

irreqularis,  Anapiculatisporites,

Convolutisporas Camptotriletes?, B-IF =471 7 Ji5
RESEAB IR AU 9 J&. B Discisporites psi-
latus 5.0, 4% —2. 2%, B 45 /5 Kraeuselisporites

Lundbladispora, ~ Endosporites;  Polycingulati

sporites, TE i 2 HE b X 1 WA A3 Lycosporas
Crassispora, Densosporites, T£ Z= I 18 W Triqui-
trites, . 5% {1 5 Punctatosporites, Tuberculato
sporites,

PR HEAERY LATRTBRSS FAMR A M T T3
I AR B S N 3888 — U4k T A AR S 1
B, 295 43.690—60.1%0, 45 15 J§ 41 F, Ak A B
M4 52458 S gk 23%0—40.5%0. 4 10 /&
19 Fp, Hp, BH RS S %HK) Lueckisporites 5
9.8%—21%. & L- sp-- L- virkkiaes Protohap -
loxypinus 5 1. 9% —7.1%, A P. dvinensis, P-
P- prolixus, P-

microcorpus, P- ovalicorpus,

samoilovichiae, P- cof- wverus; Striatopodocarpites
b 0.2%—4.7%. 4 S. divaricata: Hofh G > &
M) Siriatoabieites> B S- brickii» S- duivenii, S-
of - multistriatus; Chordasporites cf - orientalis, C-
parvus PLERASBIY Vittatinag striata, V- vittifera;
Crustaesporites globosus F1 Scutasporites xinjiangen™
sis A5, HAE T EWWMA Jugasporites 2 15
4.8%—18%, £ J. schaubergeroides;  Limi~
tisporites 51-4%*5.2y,7§ L- minor, L- mon~

struosus> L- rhombicorpus, L- cf- rhombicorpus;

Gardenasporites 7 3- 8%—10.8%,4 G- heisseli,
AARAS BN 2 —SHERYH Alisporites TEZEPEHIX
HAEM & B A 100, HEBX K
2.2%0—3.6%.4 A of- auritus» A- parvus, A-
tenuicorpus; o W E Pteruchipollenites reti~
corpus 29 5 2.2%—9. 2%. Klausipollenites
schaubergeri 24 fi 0. 4%—1. 5%, Platysaccus 5
1.2%—2%.45 P. papilionis» P- radialis, P- cf-
undulatus, Falcisporites 5 0. 5%—2.9% K F.
zapfei, F. of- nuthallensis VA & & & 8 /DK
Vitreisporites cryptocorpus, V- pallidus; Protopi~
nus, Vesicasporas Sulcatisporites %553 LT
/B B VA Ry Cycadopites K022 Ve By Ephedripites,
VT IR o SR D ALy 0. 42—
3. 1y,§E%ﬁ Florinites, Potonieisporites, Cordai~
tina 5,

MBS L PG AR X AN 5 I R A & AR
T ey B Fh R ECRE B BT E S ' LS
Jee — SR IAR AR BEAR LE C 28 T« R %
o Y T ST TR T RO
1B, MAEUERD TR (Z ISRy ) SR AaE (b h
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A STU SRRy ) A S, XX
MADKAEPIREUE S T PRI 77 (BRBHES (1980) (BRFHEY
(Ouyang, 1991) F 384 (1989) Fr4g thaY, diAE
AP P A e e L B BB TAH S IEK
WL ) 35 2 FhFRIE 2H C A A ARl A e A
TP BRI, AN HERT RN
RAME(BIEEARS) BT F 5 BN Lycospora,
Densosporites 1 Crassispora {58 N HAFAE, 75—
7, th B TR B A AU i A B AR
Dictyophyllidites, Lundbladispora, Kraeuselispo~
rites Al Discisporites, WWHATIRY A & WK N Luecki-
sporites virkkiae~ Jugasporites schaubergeroides 4 &

(BRFREFSE, 1999)

by & 5 E AN S AR i)
e

ARIXINF I AR R A AR AR S ILPE B T8
PEF- T 22O R R A AN G A S
B REAOL, 1 S B R R A M 1 TR D S BRI
WY & B E X XER B T
Lueckisporites virkkiae,

Jugasporites;  Protohap

loxypinus, Striatopodocarpites Alisporites
Pteruchipollenites, Klausipollenites %553, {HAERN
(] 3t DCHADKY A AN & B B —E 225, fELTh
B LA E R TR Bk F) 8520 5
6020 — 7770, HHELAA R B 4 55458 ALK
Sy TG B B 4 SR T ik 5020, H3Y
B LIS E) 17203000, REBEL 3k K
23004000 AL L R i B R 8L Rk R
179309, RESH N 32740, T HME BTG5
L, 7] R 9 B L e BRI A 23 5l B BB Punc-
tatisporites palmipedites, Gulisporites cochlearius,

Waltzispora;  Knoxisporites cf-  instarrotulae,

Pazellisporites ¢f - meishanensis, Tripartites crista
tus LA X2 Balteusispora textura %, iX L5 J@ i ZE I AR
Hi X R & B, AE AR BB X DL ) Polycingu-
latisporites, Discisporites; Crustaesporites globosus
TEF S LG AR IARE (R L),

TETE MG L IR X AN Z i R B A& 5
HETHZENMMASEHENES, fERIHX

i b & T AL (s 1984 J R, 19875 IRk
L987) , Te Rt [X (4 JE L4 (BRBHEY » 1962 (el <5
1995) DA Je 2= R L X B g AR (RRBHET  1986) ity o 4
EH YT ITR M EE RS R b
ARFE E A FE M MR T
U0 Macrotorispora, Patellisporites meishanensis
Anticapipollis 5, INF WA &P AAHZEXHK
WA'E & Lundabladispora, Aratrisporites %77 ¥
(HharyE, 1982) , X BEL & FFIEHS 5 S IR WA A
BRI

AR A SCAL G E 5 iR AL B (2 s
DO B £ B R H TR T4 T H Y
TR A (ARG . £ 1986 RRPHAF . 1999) 45
—EMARME, f R & P A W T AH &’
— Y8 Fh, U Lueckisporites virkkiae, Scutasporites
xinjiangensis, Taeniaesporites of - novimundi, Pro~
tohaploxypinus cf - samoilovichiae, P. cf - verus,
Striatoabieites multistriatus, Vittatina vittifera;
Klausipollenites schaubergeri, Falcisporites zapfei
Alisporites parvus, Cycadopites caperatus, 37 H)
JR R BRI — SE 06 1T AL AT A0 T8 R T R TS
J&Z A, iR Dictyophyllidites, Lycospora, Denso
sporites, Tuberculatosporites, Cordaitina, Florinites,
Platysaccas il Ephedripites %, {H 3% Z [8] X jllif
AR R0 Rl 7E R 0 L LRI TH G 7 7=
JERE (AL 80 J&, 150 ), _EFIILA siAR TP
BBk (=10 Fh), AL G 48 41 & A9 — /N 43 (s
1/15) 517 LR IR AL & v — S B MY i, 41 Lima
tulasporites » “ Remysporites”, Samotlovichisaccites s
Striatolebachiites, Hamiapollenites, Welwitschipo~
llenites 2 Tympanicysta %, B WL T IR HE X ) 72
WA G B, ERIEA 7R B R
Jbwe — B W A A o B A — 2 b e s
YR, FO RS0 Fi R 2 8k i s
SR DT ZE s X (AR ) 3 2 ) Fh
FHR(UEFF B Peltaspermales ) i) 2 Il 78 ¥ 3 /2 7o
BRURARL — B mEEM S, T HYGANH
B A REIROIAR S i AL B2 T 4 HE B o (BRBHEF
S, 1994), X MM fE AR Y I BRI R S
(LIPEZE) A B, EATFERICSE X H 2R th B (4ES &
B #). XUl Scutasporites xinjiangensis 552 Jl
PLXAMAAZE Quadracladus(FEFHESE Sashinia) )R

* R O B R SRR AR BT IR F E R 24 R T A AR T L BT R L MR AL BT IEM AR
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Correlation chart of main miospores from Sunjiagou Formation in N. China

IIiE=ya LHAE TR P R HERH
1k 8 Fh 42 Fx END'S 738 o WBHEF , A SRR
1980 1987 1985 1995
Leiotriletes + + + +
Punctatisporites + + +
P. palmipedites + +
Dictyophyllidites + +
Calamospora + +
C- microrugosa + +
Gulisporites + +
Granulatisporites + + +
G- granulatus + +
Cyclogranisporites + + + + +
Apiculatisporis + + + +
Acanthotriletes + + + +
Verrucosisporites + + +
Knoxisporites + +
Balteusispora +
Lycospora + + + + +
Densosporites + + +
Crassispora + + +
Patellisporites cf - meishanensis + +
Polycinqulatisporites +
Kraeuselisporites + + + +
Lundbladispora + + +
Tripartites cristatus +
Tuberculatosporites + + + +
Florinites + + + +
Cordaitina + + +
Potonieisporites + + + + +
Alisporites + + + + +
A. parvus + + of -
Vitreisporites + + + + +
V. pallidus + + +
Klausipollenites + + + +
Pteruchipollenites reticorpus + + sp-
Platysaccus + + + +
Sulcatisporites + + +
Cedripites + +
Limitisporites + + +
Gardenasporites + + + +
Chordasporites sp- + + + + +
Scutasporites xinjiangensis +
Jugasporites schauberqgeroides + + + sp- sp-
J- tectus + +
Illinites + + + +
Lueckisporites virkkiae + + + + +
Protohaploxypinus cf - suchonensis + +
P- microcorpus + + +
P. samoilovichiae + +
Striatopodocarpites + + + +
Striatoabieites + + + +
Striattites + + +
T aeniaesporites + + + + +
Crustaesporites globosus +
Vittatina + + + + +
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Correlation of the late Late Permian miospore of Shanxi and W . Europe
TN ZEH (British) f&[E] (Germany ) IR 2 (Ireland )
EN'Y Clarke 1965 Leschik 1956 Visscher 1971
Potonieisporites novicus + Nuskoisporites dulhuntyi Nuskoisporites dulhuntyi

Florinites cf- florini
Alisporites parvas
Klausipollenites schaubergeri +

Falcisporiles zapfei +
F- nuthallensis +
Vitreisporites pallidus
Pteruchipollenites reticorp us
Platysaccus radialis +
P. papilionis
Limitisporites monstruosus
Jugasporites schaubergeroides
J- cf- tectus

Jugasporiles delasaucei

Lueckispories virkkiae

Protohaploxypinus microcorpus

+++ +

P. cf. samoilovichiae
Taeniaesporites noviaulensis

T novimundi

+

T- albertae
T. watangensis

Striatopodocarpites sp- S cancellatus

S. divaricata S fusus
Striatoabieites brickii +
Crustaesporites globous +
Vittatina +

Nuskoisporites dulhuntyi

“ Perisaccus granulatus”

+

Limtisporites rectus “Limitisporites” moersenss

L- latus
J- delasaucei J- delasaucei
+ Lueckispories virkkiae
+ L- virkkiae(Aa—Bb)
Guttulapollenites
Stellapollenites

Multitaeniate pollen
+ Striatisaccus spp-

“Rhizomaspora” sp-

+

Acritarcha

HSIAER (Meyen. 1987) AT DALL#c, H it 84y 78 WL
THE Wb & IR AL, H B A NIZERY Luecki-
sporites (Balme, 1995), 14k f bR A% 53022 i [X.
& LS FE N IT, A Cordaitina B2
LR ZE IR RFAE > T BT AT A & 15
A ZER, SHEM RO R R (£ B85, 1987,
1989) A | —Bny, ZEMIAR NG 404 7242 Jon
LR X —LEAE A i Taarina of - sin~
uosa, Phylladoderma ( Aequistomia) cf- aequalis,
Gaussia?> Quadracladus F1 Peltaspermum 5 W)@
BARBR T ANRL 22 L X, (B ALY I 7 FI 8T
RTFIZ I AERY (U3 Vitatina) 2 H A
LENRL 2 AL XA o

BIPRZE 5 15 74 WK (4 B K5 2H (Zechstein) B &
SO B (R ) B I A Fhk 13 FhRl b, %R
FIVERRIIAA G FEF A b RER =R L. T
PLXFARRIVE 25 N B IR ZIER R . KT, PHRRI
AL A 2 — Nuskoisporites dulhuntyi, TE )
FIHAMAR IS, 55— 77 B — B i ]
EMAEGH D R EESE L F Rl R REAEY T

(B A HEACA A ) 70 7R BRI A T
WL EBAAAE=1/3, R L B (S E DR
FEW) FB) b SR HERR 0T ) B9 5 S AN 4n 7 AR 4
T AT RE S — TR R

S

R, ESLH 1987, b f TR T A ML P E
H TR T M R P 9B ), 15,1 120,

R E A 1989, LT TR LG TR - 17 %
4(3), 283—298.

T % 1987, eREEALER I e A A 4L - o E X
HUR A SO () - LT 7 R 38— 57

XU 50 X% 1984, (W PEAFEAR = 7 R 4 TWERERT — T Y. of
MR R B et 9. 137 156.

HSEAE, 1980, = BRI TIERY - 3o b T e AR 1R B2 o A
() R R B TR 92 5735 J 5t - R ot 15—
143.

1S3 . 1982 1L 3 5 AL H ) 2 2 - o 5] 22 5 R
T 4,83—93.

2Bz, 1963, shE s it A AU - 4 [ 2 2 8 AR A1 -
L3 BhAE R . 1—185.

S P 1995, ARG 10— A4 0 e o R A B A B
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b AL 324356,

14T 1962. WAL K 2 ML AL - o A 22 4. 10 (1), 76—
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WRRHET, 1986. R W M — &t — R =&t FEHA S P EE
YR, BASEE 169 I B A, 1,1—122.
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RRFHET > sk 4ok, 1978 (g B 3t - = F M AU A & A=W 4l 21
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PALYNOFLORA FROM THE SUNJIAGOU FORMATION
IN LIULIN COUNTY > SHANXI PROVINCE

HOU JingPeng
(Institute of Geology, Chinese Academy of Geological Sciences; Beijing 100037)
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Key words
Abstract
The Shihchienfeng Group with a maximum

thickness more than 1 000 m dominated by “barren”

red beds of basically terrestrial origin is widely crop-

Palynoflora; Sunjiagou Formation: Late Permian, Shanxi Province

ping out in North China and consists of three forma-
tionss namely the Sunjiagou, Liujiagou and Heshang-
gou formations in ascending order (Liu and Liu,
1984). The age of this group had been a subject in
much dispute before seventies (Li,» 1963). Mainly
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based on palaeobotanical and palynological studies
made in seventies to eighties; Chinese geologists have
generally been in agreement with the opinion that the
Sunjiagou Formation is late Late Permian and the
Liujiaggou and Heshanggou formations are Early Tri-
assic (Induan and Olenic) in ages and the former Shi-
hchienfeng “Series” (or Formation s-s-) with the
stratotype at Xishan of Taiyuan in Shanxi is largely e-
quivalent to the Sunjiaggou Formation- In addition to
the important discoveries of macrofossil plants from
the Lower Triassic published in a series of papers
from 1978 to 1990 by Wang Zhi-qian and his co-
workers, marked progress has also been made in re-
gard to macrofossil plants from the Sunjiagou Forma-
tion by Wang Zhi~qian and Wang Lixin (1987). The
sporepollen assemblage of the Sunjiagou Formation
was first reported from the locality Lishi, Shanxi by
Qu Lifan (1980) who dated it as late Late Permian-
This conclusion was strengthened subsequently from
palynological studies made by Ouyang Shu and Wang
Rennong (1985), Wu Jianzhuan (1995), and Wang
Rong (1987) from the same formation in Henan and
Anhui provinces-

In this study, 33 samples collected from the
Sunjiagou Formation in different localities of Shanxi
Province were selected for maceration and it has
proven that only 6 samples from the Liulin County are
palyniferous- Wellpreserved and highly diverse
spores and pollen are mainly found in dark grey mud-
stones of the middle-upper part of the Sunjiagou For-
mation, a section exposed from Liulin in Shanxi to
Zhangjiayang in Shaanxi with a thickness of 197 m
(see Wang and Wang, 1987). Totally about 109
species referred to O7 genera have been identified (see
that listed in Chinese) and partly illustrated (pl- 1—
III).-

The spore pollen assemblage is characterized by
the low percentage (8. 3%—14% of the total ) of
pteridophytic spores such as Calamospora pallida;
Cyclogranisporites micaceus Apiculatisporis
parvispinosus: Apiculatasporites perirugosus, Ver-
rucosisporites sinensis> Neoraistrickia cf - irrequ-
laris, Polycingulatisporites sp- and Punctatosporites

minutus, and by the dominance of gymnospermous

pollen (about 84. 3%—89% of the total) » with high

£

percentages- of ; bisaccate . and - non-saccate . Striatiti

(43.6%—60. 1%) including a number of strati-
graphically important species such as Lueckisporites
virkkiae,

Scutasporites xinjiangensis; Protohap-

loxypinus  microcorpus,  P-  dvinensis,  P-
samoilovichiae, Striatoabieites brickii, S- duiveni~
i» Vittatina striata, V- wvittifera, Crustaesporites
globosus, and bisaccate non-Striatiti (23%—40.5%)

such as Gardenasporites heisseli,  Falcisporites

zapfei,
lenites schaubergeri, Platysaccus papilionis, P- ra

Jugasporites schaubergeroides, Klausipol=

dialis, and Alisporites parvus- Monosaccites are on~
ly represented by a few species of Potonieisporites,
Florinites and Cordaitina- It deserves of mention
that among the spores, individuals of Paleophytic ly-
copods (including lepidophytes ): viz- Lycospora,
Densosporites and Crassispora occur as relics; and on
the other hand. a few morphologically with an aspect
of the
Lundbladispora,

Mesophyte appeared ( Dictyophillidites,
Kraeuselisporites and  Discis~
porites) -

The characteristics of the assemblage are quite
comparable to those known from the Sunjiagou For-
mation s-s- in Henan and Anhui provinces (see Table
I in Chinese text). However. in the latter assem-
blages occur such species as Punctatisporites palmi-
pedites, Gulisporites cf - cochleartus, Waltzispora
sp-» Knoxisporites cf - instarrotulae, Patellisporites
cf - meishanensis, Tripartites cristatus and Balteu~
stspora textura which are not present in the assem~-
blage found from Liulin; on the other hand, Polycin-
gulatisporitess Discisporites and Crustaesporites glo~
bosus have not been recorded from Henan and Anhui-

It is interesting to note that the present assem-
blage also bears some similarity with those from the
uppermost Permian Guodikeng Formation in North
Xinjiang (Hou and Wang. 1986: Ouyang. 1998,
pers- comm-) where belonged to the Subangara
Area- In the Guodikeng assemblage also occur such
species as Lueckisporites virkkiae, Scutasporites xin~
jiangensis, Taeniaesporites cf- novimundi, Proto~

haploxypinus cf- samoilovichiae,  Striatoabieites
multistriatus, Vittatina vittifera, Klausipollenites
schaubergeri, Falcisporites cf - zapfei, Alisporites
parvus and Cycadopites caperatus in addition to a
number  of

common  genera: such as Dic~

tyophyllidites , | Lycospora,. Densosporites,  Tubercu-
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latosporites,  Cordaitina, Florinites; Platysaccus
and Ephedripites, etc- But the difference is also re-
markable, especially in specific composition; the
abovelisted identical species only occupy a minor part
of the Guodikeng assemblage which is more diverse in
generic and specific composition ( more than 150
species of nearly 80 genera) ; and some important tax-
a in the Guodikeng assemblage, such as Limatulas-

2

“ Remysporites ”»  Samoilovitchisaccites
Welwitschi~

pollenites, and Tympanicysta are not present in the

porites,
Striatolebachiites,  Hamiapollenites,
assemblage found from Liulin. Because the striate.
and particulary multi-striate pollen have the earliest
records (Early Bashkirian) in the Subangara Area and
were assumed to have had a southward migration of
conifers;

their parent plants (for Raristriatiti,

for Multistriatiti-  mostly  pteridosperms, e-g-
peltaspermaleans) (Ouyang et al-» 1994), and in
the Cathaysian flora they did not appear until Early
Permian, so the presence of L - wirkkiae (this species
in N. China is morphologically closer to those known
from Subangara), Scutasporites xinjiangensis, most
of the multistriate taxa including Vittating, and
Cordaitina etc- in the Liulin assemblage shows
somewhat Subangaran affinity of the parent flora,
just as some macrofossil plants with an aspect of the
Subangara Area have also been found; namely Tata-
rina cf - sinuosa, phylladoderma ( Aequistomia) cf -
aequalis, Gaussia?, Quadracladus and Peltasper-
mum, etc- in association with the dominating Eu-
ramerican plants (Wang and Wang 1986).

The present assemblage shows a closer relation-
ship with those recorded from Zechstein in Western
Europe (see Table Il in Chinese text). both share
the same species more than 13 in number. Consider-
ing the fact that the Western European assemblages
are generally low in specific composition: the similari-
ty is impressive- However, Nuskoisporites has not
been found in the Sunjiagou Formation- Judging from
the much higher diversity of miospores; especially
pteridophytic spores including a few relics of Paleo-
phytic lycopods, the climate prevailed during the late
Late Permian (or at least within the time the relevant
plants™ and miosporesbearing beds accumulated ) in
North China was possibly semi-arid, i-e- not so se”

vere-arid,as-in, W - Europe:

B kR i% A (EXPLANATION OF PLATES)

BT AR 250K 500 4%, 3 R AF o [ b B} 2% e ot S 1F 5%
o BRAST=HIL  Ipso (50—51) 11 FEMIAK B 55 ZE 33 Ipso (52— 53) 1 Vg
HIbk-E AL Tp (306 —307) L MR L 223 . Tp (3082) LI P,

fiw L
L IREAPTARH (HEFh) Calamospora of - pallida Schopf, Wilson et
Bentall, 1944 Tpso(50-4)
2. NETERLTE A (BB ) Cyclogranisporites cf - minutus Bharad-
waj, 1957  Ip(307-2)s
3. BRI (REF) Anapiculatisporites sp-
4o ZMANETE (CREFH A) Acanthotriletes sp- A
- BRI = fAAITE Y Acanthotriletes castanea Butterworth er Williams.,
1958 Ip(307-2)s
6,7. IRUIRITEHERIT Apiculatisporis variocorneus Sullivan, 1964
6. Tp(307-2)s; 7. Tp(3802-4)
8. BIJERIE AL CREFR) Apiculatasporites sp-
9,10, gn| FIEHE RN L Apiculatisporis parvispinosus (Leschik) Qu,
1980 1p(307-2)s
L1, 4 H? (REF) Camptotriletes? sp- Tp(3802-1)s
12. SHELNH UL (FLERh) Neoraistrickia of - irregularis Ouyang
et Li, 1980  Ip(3802-1)s
13, 14. N EIET Discisporites psilatus de Jersey, 1964 13. 1p
(306-2); 14. Tp(3802-5)
15, HE KK Florinites antiquus Schopf s 1944 Ipso(52-3)
16. Fr 5% ¥y Potonieisporites novicus Bharadwaj, 1954 Ip
(306-1)
17. FHEH (KREF) Endosporites sp-  Ip(3802-1)
18. & IKYRBEH Falcisporites zapfei (Potoni€ et Klaus ) Leschik,
1956 Ip(307-1)s
19. e RRTEK (LLEIFP) Falcisporites of - nuthallensis (Clarke)
Balme, 1970 1p(306-3)
20. E 5T WE S KY Plavysaccus radialis (Leschik) Clarke, 1965 Ip
(307-1)
21. R IRK (WP Florinites of - diversiformis Kosanke,
1950 1p(3802-1)
22. A T ERH Klausipollenites schaubergeri (Potoni€ et Klaus)
Ip(307-2)s

Ip(3802-1)
Ip(307-2 )

wl

Ip(307-1)s

Jansonius, 1962

23. OO T BA 5% T (ELERR) Tuberculatosporites of - medius Zhou,
1980 Ip(3802-1)

24. =i f (REFPB) Acanthotriletes sp- B Ip(3802-1)

Ll

1. BBy CREM) Chordasporites sp- (cf- Sahnites thomasi Pant,
1955 ) Ip(307-1).

2. HPEHY (REM) Corisaccites? sp- Ip(3802-1)

3. MRS CREM) Potonieisporites sp- Ipso(50-2)

LB MEIT N (M) Jugasporites cf - schaubergeroides
Klous: 1963 , Tpso(50-4)
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5. #FIRIRIY CREFN) Schulzospora? sp- Ip(306-4) 23. B MI¥ Vittatina striata ( Luber ) Samoilovich, 1953 Ip
6. /IMRFTENS Alisporites tenuicorpus Balme, 1970 Ip(306-3) (307-3)
7. INFRBEWUFENS Limitisporites minor Zhou, 1980 Ip(307-2)s 24. Blak¥y (REM) Cordaitina sp- Ip(307-1)s
8. AT 4R Jugasporites schaubergeroides Klaus, 1963 Ip

(3802-1)

9. BHEITEEN Jugasporites tectus Leschik, 1956 Ip(3802-1)

10. B Z RN (HLEFR) Protohaploxypinus cf - verus (Efre-
mova ) Hou et Wang, 1990  Ip(307-1)s

11. BEpk s Z Bh Ky Protohaploxypinus ovalicorpus Zhou, 1980
Ip(307-2)s

12, 13. $F R K Z i ¥ Protohaploxypinus prolixus ( Luber )
Samoilovich, 1953 12. 1p(306-1); 13. 1p(3802-2)

4. BPURNIZ IRy (REF) Striatopodocarpites sp-  Ip(307-1)

15. R ZHIK (REFN) Protohaploxypinus sp-  Ip(3802-1)

16. ZE Pk #0558 W F ¥y Limitisporites rhombicorpus Zhou: 1980 Ip

(306-4)

17. JEIRIOAI Y Taeniaesporites novimundi Jansonius, 1962 Ipso
(51-5)

18. BER IR ZAIKY Protohaploxypinus samoilovichiae ( Jansonius )
Hart, 1964  [p(3802-1)

19. BTIRIAIETUANKS Taeniaesporites albertae Jansonius, 1962 Ipso
(51-5)

20. FLYEDUINKY Taeniaesporites watangensis Qu» 1984 Ip(307-2)
21. W TEHE WY Corisaccites quadratoides Zhou, 1980 Tpso(52-

5]
22. MBXhKY Viwating vittifera ( Luber ) Samoilovich, 1953
Ip(307-1)s

25. JKEAAFFIEHY Vitreisporites pallidus ( Reissinger ) Nilsson, 1958
Ip(306-1)

Ll

1, 13. N ik ¥ £ B ¥y Protohaploxypinus microcorpus  (
Schaarschmidt ) Clarke, 1965 1. Ip(307*1)s; 13. Ip(307’2)s

2,3, MIRB R LI Striatoabieites duivenii ( Jansonius ) Hart,

1964 2. Tp(307-2)s; 3-Ip(307-1)s
TN L Z Y Protohaploxypinus dvinensis ( Sedova ) Hart,
1964 Ip(307-3)s
- BRI Z K (LB F) Striatoabieites of - multistriatus (
Balme et Hennelly ) Hart- 1964 Ip(SSOZ‘l)

6. ¥FIMR ¥y Gardenasporites heisseli Klaus, 1963 Ip(306-4)

7.8, YR Ky Lueckisporites virkkiae Potonié et Klaus, 1954
7.1p(306-1); 8. Tp(307-2)s

9. BEEHRY CGREF) Corisaccites sp- Ipso(52-1)

10. BRIEDIFEH) (HEFN) Crustaesporites cf - globosus Leschik, 1956

Ip(307-2)s

11. BRIEDL5EHS Crustaesporites globosus Leschik, 1956 Ipso(52-1)

12. fF R KT L WK Striatoabieites brickii Sedova, 1956 Ip
(3802-2)

14. FEAFPIRHS Cycadopites caperatus ( Luber ) Hart, 1965  Ip
(307-1)s

15. FEBAERN (HEF) Cycadopites cf - glaber ( Luber ) Hart,
1965 Tp(307-2)s

o~
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