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Leiotriletes sp. 1%~1.7% Densosporites sp. 0~6.2%
L. adnatus 0.5%~2.6% D. anulatus 1%~10%
Punctatisporites sp. 1% ~14.6% Crassispora sp. 0~4%

P. incomptus 1% ~5.6% C. latigrani fer 0~4%

P. palmipedites 0~4.8% Gravisporites shanxiensis 0~8%
Calamospora sp. 1.5%~5.4% Cadiospora sp. 0~4%

C. pallida 1.7%~7.7% Stenozonotriletes sp. 0~4%
Granulatisporites sp. 1% ~6% Lycospora sp. 0~1%
Cyclogranisporites sp. 0~3.8% Hadrohercos sp. 0~1%

C. orbiculus 3% ~13% Gulisporites sp. 1% ~4%
Converrucosisporites sp. 0~3.8% G. cochlearius 1% ~5%
Verrucosisporites sp. 0.5%~3.2% Laevgatosprites sp. 1%~14%
V. verrucosus 0~2.3% L. lineolatus 0~5.6%
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V. kaipingensis 0~3.4% L. vulgaris 1% ~6%
Raistrickia sp. 0.5%~8.6% L. minimus 1% ~5%
Cowolatispora sp. 0~2.5% Pumectatosporites punctatus 1% ~4%
Fowveosporites sp. 0~3.4% P. minutus 0~38.6%
Microreticulatisporites sp. 0~4% Thymospora sp. 0~2.5%
Aconthotriletes sp. 0~1.6% Tuberculatosporites sp. 0~3.5%
Apiculatisporites sp. 0~1.6%
(PR 1% ~21.9%,F35.7.9%.,
Florinites sp. 1% ~7% F. florini 0~9%
F. minutus 0~2% Endosporites sp. 0~3%
Vesicaspora sp. 0~1.6% Pityosporites sp. 0~1.7%
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Leiotriletes sp. 0~1.8%

L. adnatus 1% ~2.5%
Punctatisporites sp. 1%~17.2%
P. obliquus 0~1.5%

P. cf. obesus 0~12%

P. palmipedites
Calamospora sp.
Granulatisporites sp.
Cyclogranisporites sp.
C. pressoides

0.5%~2.5%
1L.6%~7%
1.5%~7%
0.5%~4.5%
0.6%~5.9%

C.cf.aureus 0~3.8%
Converrucosisporites sp. 0~2.5%
Verrucosisporites sp. 1% ~4.5%
V. kaipingensis 0~2.5%
Raistrickia sp. 0.5%~2%
Convolatispora sp. 0~3%
Laevigatosporites sp. 1%~5.1%
L. lineolatus 1%~2.5%
L. vulgaris 0~3.6%
L. minimus 0~2%

(DR 4. 4% ~25.4% 1 13.7%.

Endosporites sp. 0~1.2%
Florinites sp. 1.2%~5.9%
F. florini 0~8.6%
F. minutus 0~2.7%
Protopinus sp. 0~1.2%
Limitisporites rhombicorpus 0~1.5%

Aconthotriletes sp. 0~1.8%
Gulisporites sp. 0~3.2%

G. cochlearius
G. divisus

G. cereris

2.7%~14.2%
0.5%~2.5%
0.5%~4.5%

Sinulatisporites shanxiensis 0~10.3%
S. sinensis 0~1.4%
Gravisporites shanxiensis 0~9.6%
Patellisporites meishanensis 0.5%~2%
Stenozonotriletes sp. 0~1.4%
Densos porites sp. 0~2%

D. anulatus 0~2%
Vesiculatisporites maseulosus 0~2.9%
Hadrohercos sp. 0~2.9%
Cadiospora sp. 0~1%
Crassispora sp. 0~1%
punctatosporites grani fer 0~3%
Tuberculatisporites sp. 0~0.6%
Torispora sp. 0~1%
Pityosporites sp. 0~1.6%
Alisporites sp. 0~2%
Vesicaspora sp. 0~1.6%
Sulcatisporites ovatus 0~1.6%
Platysaccus sp. 0~1%
Cycadopites sp. 0~1%
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cf. aureus,
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porites rhombicorpus, Platysaccus, Pityosporites.
Alisporites, Vesicaspora , Sulcatisporites ovatus ,
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Leiotriletes sp. 1% ~4.5%
L. adniatus 0~3.2%

L. cyathidites 0~2.3%

L. ornatus 0~1.5%
Punctatisporites sp. 0.5%~16.8%
P. obliquus 0~6.4%

P. obliqucides 0~3.2%

P. minutus 0.5%~7%
P. incomptus 0~4%

P. palmipedites 0~3.8%

P. paraplmipedites 0~2.5%
Calamospora sp. 1%~5.3%
C. pusilla 1.5%~4%
C. breviradiata 0~3.7%

C. microrugosa 1%~5.3%
Granulatisparites sp. 0~2.5%
Waltzispora strictura 0.5%~5.7%
Cyclogranisporites sp. 0~10.6%

C. micaceus 0~1.7%

C. orbiculus 2.3%~9.7%
C. cf. aureus 0~6.8%

C. pressoides 0~6.3%

(RS 11. 6% ~54. 7% , EH 4 31. 8%

Endosporites sp.

0.5%~2.4%

Potonisporites sp. 0.5%~2%
F. florini 0~4.9%
F. minutus 0~2.2%
Protopinus sp. 0~2.9%
Protohaplexypinus sp. 0~0.7%

. 10 .

Converrucosisporites sp. 0~1.5%
Verrucosisporites sp. 0.5%~7.9%
V. microtuberculatus 0~2.5%
V. verrucosus 0~0.5%
Anapiculatisporites incundus 0~2.9%
Aconthotriletes sp. 0~1.5%
Raistrirckia sp. 0~1.5%

Triquitrites sp.

Stenozonotriletes sp.

0.5%~3%
1% ~4.5%

Lycospora sp. 0~3.5%
Densos porites anulatus 0~1.9%
Crassispora sp. 0~1%

Patellisporites meishanensis 0~3.5%
Knoxisporites instarrotulae 0~2.5%

Gulisporites cochlearius

Laevigatosporites sp.

0.7%~2.5%
0.5%~3.2%

L. lineolatus 0~3.8%

L. minimus 0.7%~2.3%
Punctatosporites sp. 0~2%

P. grani fer 1.5%~8.4%
Torispora sp. 0~2.3%

Macrotorispora sp.

Cordaitina sp.

0.5%~2.8%

0.5%~4.2%

Florinites sp. 0~2.2%
Pteruchipollenites reticor pus 0.6%~13.7%
Anticapipollis sp. 0~1.1%

A. tornatilis 0~3%

A. reticorpus 0~3.2%
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Limitisporites sp. 0~4.8% Sulcatisporites ovatus 0~1.7%

L. orbicorpus 0~1.4% Lueckeisporites sp. 0~1.9%

L. rhombicorpus 0~2% Platysaccus sp. 0~1.5%

Vitreisporites parvus 0~3% Valiasaceites validus 0~3%

V. pallidus 1%~10.3% Corisaceites alutus 0~2%

Pityosporites sp. 0.3%~4% Vittatina sp. 0~3%

Alisporites sp. 0.6%~3.2% Costapollenites 0~1%

Vesicaspora sp. 0~2.4% Schop fipollenites sp. 0~1%

V. fusiformis 0~1.4% Cycadopites sp. 0.5%~3.5%
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sp. »Costapollenites sp. ,
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Characteristics of Permian Palynological

Assemblages in Tangkou of Shandong Province

SUN Hongxi,ZHAO Xiuli, YIN Tiantao, DUAN Jianwei
(Geological Science and Engineering College of Shandong University of Science and Technology, Shandong
Qingdao 266510, China)

Abstract : Through study and analysis on Permian spores — pollen assemblages in tangkou area, three Per-

mian palynological assemblages have been established in this area. They are Densosporites — Crassispora

assemblage, Gulisporites —Sinulatisporites assemblage, and Anticapipollis —Macrotorispora assemblage.

These three palynological assemblages represent characteristics of Taiyuan formation, Shanxi formation

and Xiashihezi formation and Shangshihezi formation. Its geological ages belong to early Permian, middle

Permian and early and late Permian respectively.

Key words: Palynological assemblage; Permian; Tangkou in Shandong province
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