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Table showing contents of sporo-pollen genera
from Liaocheng Formation in percentage n ” P = BENSE
8w £ B BANE fE BT B
LETE Protosacculina Malawkina, 1953 0.2
- - - Triadispora Klaus, 1964 1.2 1.5
Aratrisporites Leschik, .1955 13.5] 3.1 Dacrycarpites Cookson & Pike, 1953 0.8
Cnlamo;po-ra. Schopf, Wilson & Bentall, 1944| 0.4| 1.5 Piceaepollenizes R. Potonie, 1931 9.8113.9
Osmundacidites Couper, 1953 0.9 Cordaitina Samoilovich, 1953 0.9
Apicularisporis Potonie & Kremp, 1956 1.5 3.1 Lueckisporires (Pot.) Jansonius, 1962 3.0 3.1
Cyclogranisporites Potonie & Kremp, 1954 0.5 1.5 Klausipollenizes Jansonius, 1962 2.4
Lundbladispora (Balme 1963) Playford, 1965 | 0.2 Suceinetisporizes Leschik ;955 Lal 1.5
£ . .
Punctatisporizes Ibr. 1933 Potonie & Kremp,| 1.4 Parataenisporizes Liu, 1980 4.5 3.1
1954 ’
Trilites (Erdt. 1947, Cookson 1947) ex 0.4 . .

Couper, 1953 7 BB L, ZEH C. rhombifarmis F1 C.sp.,
Puncratosporites Ibrahim, 1933 ' 0.7 3.1 BRBIT=B L8 AEHA S F Triadispora
Lophotriletes (Naum. 1937)Potonie & Kremp,| 0.2 1.5 1 Lundbladi:pora

o
1954
P
Verrucosisporites (1br.) Potonie & Kremp,1954| 0.4 }J\—tﬁ*ﬁx%&%fﬂ!’ mﬁéﬁ_{:&ﬁ%gﬂm
S peciososporites Potonie & Kremp, 1954 0.4 R ERNANB=84,
Raistrickia (8.W. & B.) Potonie & Kremp, 0.7 Eztifﬂéth, Hﬁjéiﬁﬂﬁtﬁtﬂﬁﬂﬁgﬁ’ﬂ

1954, 1955 ) - — . )
Laevigatosporites Ibrahim, 1933 0.4 a.¢ Diceyophyllidizes, Maraztisporizes, Duplexi-
Acanthorriletes (Naum. 1937)Potonie & 0.8 sporites, Concavisporites, Ovalipollis, Ricc-

Kremp, 1954 iisporites SRANE, HER=BRERHAESL
Leiotriletes (Naum. 1937) Potonie & Kremp,| 1.4| 3.1 . .

1954 i W — e H A RIS F 18 5 F» 2 Densoi-
Triguitrites (Wilson & Coe) Potonie & Kremp, 1.5  sporites, Stellisporites, Triparsites, Crassis-

1954 pora, Triquitrites, Torispora Z{ERHEH
Torispora Balme, 1952 1.5 .

B X— 4

Alisporites Daugherty, 1941 ol s WEERZEMAFINE. Wi, X—EBAH
Striatopinites Sedowa, 1956 0.8/ 1.5 AHIMERCIRATRELL MR = BB, LE=
Striatopodocarpites Sedowa, 1956 0.6 3.1 éﬁ%ﬁi%o
Pityosporites(Seward 1914) Manum, 1960 13.6{15.5 .

HELE —eh= L HEe
Pinuspollenites Raatz, 1937 6.4] 3.1 FAEEENI—EH =B REBAS
Chordasporites Klaus, 1960 10.2{ 3.1 J%EIB[XTJEEE@, ﬂﬂﬁﬂjb?ﬁﬁ*:éﬂ?ﬁﬁﬁ?
Visreisporites Leschik, 1955 7 3.0 1.5 MEgHB A S GEIRE, 1979), EFHE MR &
Podocarpidites (Cookson 1947) emend. R. 1.2 3.1

57. B ~H

s {85 (57.8%), 31 A R BRI URTER)
Ginkgcrerecting Malawkina, 1953 1l 15 28.8% ,%=BH Taeniaesporites, Lueckispori-
Cycadopites (Wodehouse 1933) ex Wilson & | 1.1/ 3.1 ze¢5, Prorohaploxypinus; YRA) Striatopiceizes,

Webster, 1946 . .

Striatopodocarpites RE YRS
Taeniaesporites (Leschik 1955) Jansonius, 4.8] 3.1 4 ? Fo Zkﬁi;r, HﬂJ%’fE’JW@

1962 FALKH 18.1% , =B R Alisporites, Falcisp-
Limizisporites (Leschik 1956) emend. R. 2.5 4.6 orites, Klausipollenites, Pinuspollenites %5,

Potonic, 1958 BT 5 42%, P Ararrisporites 2 &
Platysaccus (Naumova 1937) ex Potonie & 0.5 1.5 . .

Klaus, 1954 (11.6%); H ¥4 Punceatisporites, Lundblad-
Unarextisporites Leschik, 1955 0.8 3.1 ispora, Verrucosisporites, Cyclogranisporites
Cedripites Wodehouse, 1933. 1.7] 3.1

%, LRTBESHHEERS, EWRA L



6 3

FE: LURPBHX D=8 HIRAERNAS 783

BRAGHILEHEHH, RE-LRENER
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W hgh3ii/B Genus Aratrisporites

Leschik, 1955
PRI g3 (#Fp) Aratrisporites
liaochengensis sp. nov.

(AR 1, & 12—15)
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SPORO-POLLEN ASSEMBLAGE OF MID-TRIASSIC LIACCHENG
FORMATION IN LIAOCHENG REGION, SHANDONG

Li Guang-xing

(Exploration & Development Research lnsiitute of Zhongyuan Petrolenm Exploration Bureau)

Summary

The present paper deals with the fossil spores
and pollen grains collected from the middle Tri-
assic Liaocheng Formation in Liaocheng region,
Shandong. There are totally 42 genera and over
60 species,. including 3 new species discovered

therein.

In general aspects the palynological assembla-

ge is characterized by the predominance of gym-
nospermous pollen, which principally. contains
Piryosporites, Chordasporites, Piguspollenites, Ta-
eniaes porites, Limitisporites, with a minority of
pteridophytic spores mainly cor}taining Aratrispo-
. l
rizes.

This assemblage provides the first palynolo-
gical evidence of geological age for the Triassic
strata ever existing in Shandong. :

Description of new species
Aratrisporites liaochengensis sp. nov.
(PL 1, figs. 12—15)

Diagnosis:  Pollen grain equatorial and
oval in outline, with narrow membranous zona,
generally 2—5 um in width; 31—37 X 40—48 um
in size (including zona); central body 26—31X
32—41 um, with no spines, but with a coarse sur-
face. Monolete suture long and thin, straight or
curved, extending across the zona, with labra
swelling like a ridge, 2—5 um wide, brown-yel-
low in colour.

Comparison: This new species differs from
other species of the genus in its narrow zona, me-
dium size and absence of spines. It is also distin-
guished from A. minor (Chang et al., 1979) from

"Upper Triassic in the Shaan-Gan-Ning basin by

its large size, although in some of the latter spe—
cies the zona js relatively narrow. )

Occurrence:
dong.

Liaocheng Formation; Shan-

Klausipellenites lingingensis sp. nov.
(PL 1, fig. 28)

Diagnosis:
total length of 92—101 um; corpus quite big, ab-
out 42—48 pm long and 63—68 pm wide, looking
oblate in side view, with plenty of big folds on

Disaccate pollen grain with a

the surface, displaying obscure granules and veins
of helminth-like ornamentation and undeveloped
sacci; sacci more than 50 um apart, with infra-
reticulum, crescent, semicircular or more than se-
micircular in shape, close to the distal pole, 18—
24 um high and 10—18 pm wide, yellow in colour.

Comparison:
pus looks high and wide in side view, and is much

In this new species the cor-

larger than the saccus (twice as large as the sac-
cus itself). It is oblate in shape and the distance
between two sacci is larger than 50 pm. In these
characters the new species is different from other
species of the genus.

Occurrence: Liaocheng Formation, Shan-

dong.

Limitisporites papilionaceous sp. nov.
(PL 1, fig. 24)

Diagnosis: Disaccate pollen grain with a
total length of 40—42pum . Amb rhombic; cor-
pus 11—I2X17 um in size. A long and thin lae-
sura near the central part of the proximal surface.
Sacci much larger than corpus, 21—25X24—28 um
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in size, with tiny reticulation, less than 3 um ap-
art from each other, just Iike a laesura in shape,
intersecting across laesura of the corpus. Both
saccus and corpus brown in colour, -
Comparison:
to L. rhombicorpus Zhou 1979. But in the form-
er, the corpus is smaller, the width of corpus in

I

The new species is similar -

minor axis to thai of the saccus is in the ratio of
about 1:2, and the distance between two sacci is
even smaller. So it is very easy to distinguish the
former from the latter.

Occurrence:

dong.

Liaocheng Formation, Shan-

B
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1. Apiculatisporites sp.
HAS: 23,

2. Osmundacidites parvus De Jersey
WAS: 22,

3—7. Aratrisporites granulatus (Klaus) Playford et
Dettmardn
FRAS: 124, 26, 125, 129, 127,

B8—11. Aratrisporizes scabratus Klaus
WA 137, 152, 154, 147,

12—15. Ararrisporites liaochengensis sp. nov.
$RAS: 150 Holotype, 15, 131, 133,

16. Aratrisporites durispinosus Zhang
RAS: 128,

17,18. Aratrisporites sp.
FAS: 157,145,

19. Torispora securis Balme
BAS: 24, |

20. Lundbladispora cf. playfordi Balme
BRAES: 144,

21,25, Dacrycarpites sp.
RAS: 160, 148,

22,23, Vitressporites pallidus (Reiss) Nilsson
FAS: 29, 166,

24. Limitisporites papilionaceons sp. nov.
A S: Holotype, 28,

26. Chordasporites rhombiformss Zhou
RS 115,

27. Neoraistrickia sp.

BRAS: 272,
28. Klausipollenites lingingensis sp. nov.
RAS: Holotype, 116,
29. Podocarpidites queenslandi De Jersey
A5 276,
30. Szriatopodocarpites sp.
BAS: 110,
31. Alisporites parvus De Jersey
BAS: 149,
32. Parataenisporites psudostriarus (Kaptova) Liu

AT 163,
H BRI

1,2,4,15,16. Parataenisporites psudostriazus {Kaptova)
Liu
FRAE: 274, 273, 143, 146, 141,

3. Platysaccus cf. papilionis Potonie et Klaus
WAG: 164,

5. Cordaitina sp.
ARG 13,

6—8. Alisporites sp. 1
A 122, 130, 156,

9—11. Triadisporites spp.
WAS: 112, 111, 135,

12, Taeniaesporites cf. rhacticus Schulz
WAS: 119,

13. Alisporites sp.2
WAS: 136,

14. Striatopinites sp.
ﬁ*%: 2754
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Sporo-Pollon Assemblage of Mid-Triassic Liaocheng Formation in Liaocheng

Region, Shangdong
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Plate I
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Sporo-Pollon Assemblage of Mid-Triassic Liaocheng Formation in Liaocheng .
Region, Shangdong Plate II




