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Fossil plants from I ; coal member of Early Permian Shanxi Formation
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Abstract; 42 species belonging to 21 genera fossil plants discovered from the I, coal member of the Shanxi

Formation at Madong section of Shenhou Town, Yuzhou City, Henan Province, were reported. The flora is domina-

ted by filicopsids and pteridospermopsids. Sphenopsids, noeggerathiopsids, cordaitopsids, cycadopsids and lycopsi-

da are also numerous. It has typical characters of Cathaysian flora in middle phase, and is aged in Artinskian

(Early Permian). Based on the comparison between the cotemporary floras phase in China, this flora is connected

to the global climate change and sea-level undulation for the first time. As the climate changing from ice-house to

green-house and the sea-level rising, floral succession was enhanced and the photosynthetic efficiency was greatly

improved, great amount of atmospheric CO, was consumed and caused a sharp arising of O,.

Keywords: ice-house climate; green-house climate; floral succession; Cisuralian; Cathaysian flora; Shanxi

Formation; I, coal member

0 3|5

e vy A AR ) A R AR i] LRI 23 DU R X R
GG LIPAEY X | WA X, AR A XA
RN X o e O — A YR A A KR

YRS EE: 2021-09-28; {£iTHE: 2022-01-12
EEUWH: HEARRAEEIE (31670215, 31700183)

HANMIER?, Wi,
YRR AR TR AT B | ke
SN S TR SN S S E s DI L1 SN
U RPEN, WInHE & Ak, Hi
N F A R E Iy TR0 2845 . HRE

FE—1EE: KK (1996—), 55, WlLased, FENF N EYES5H)E% 5T, E-mail: mdzhangl 8@ mails. jlu. edu. cn
BEEE: B8 (1987—), J3, W4, FRNE AP, E-mail: xiaoshi@ jlu. edu. cn



2 pL S R )

FAlL G

KM E A — RIS, X TR
R AR RS L SR | A M DX 2 D7 T
(BF T QLIS 20 R, (R TR A
Yot S EER PRI A 5 Rk sk Z B IA IR . A7
We— "B, MR B C—IRE T T R FLAN IR M
N, FRAER iRk B Rk, 2P
B AR S VK AR LA A EE EE
BLFAC P BRARER B X Ry ARt pe e (& 1),
TEH BB AR BRI TG, 200 T R
h, HFRAAUMEFIEA, RS 1A
WAMBIIAA TR, VUR T —E AR S H AT | AR

REAE R ZR , I TR R e S e AR TR B
5 AR A R R R P I, W AR AR
WZEA “ALREAT BT, ar——8a
WA HUZ FIHZ B R T, 0 - P R A 3R
B A KA Z A EA IR A1, M 4 0
PHARE s Wi = MM TTRUA R P, REOE
W, BESRE A, BETORE, SHHRRE
AR5 720 m! ™ SR BERRAE S AR e A e—
—BAHBREA AR, SRS R R —
SERRIRLE ™S Ik, BUTHIX O R — R
R IRAR . LR X B RRAE

LoKE S 20 ol Bt 30 8RR 4 BHR; 5. LAKRS; 6. h—TFT_&%5; 7. L&%5; 8. =&%K; 9 W#isk; 10. LFig; 11. HBNR; 12. fF

AL 130 W2 14 BIEALE; 15, /i,

1 AmEMNRE

Fig.1 Geological map of Yuzhou City, Henan Province
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L 8 R D e B AR GO 2 R b BT e (R L
), SREMYIA . Lepidostrobus sp. , Sphenophyllum
emarginatum Brongn. , S. minor ( Sterz. ) Gu et Zhi, S.
verticillatum ( Schloth. ) Brongn. , Bowmanites fusiformis
Wang, Mesocalamites cistiformis Stur, Asterophyllites robustus
Xie, Tingia carbonica ( Schenk ) Halle,
Stockm. et Math, T. partita Halle, T. spiniformis Wang,

T. 7 gerardii

Discinites orientalis Gu et Zhi, Sphenopteris firmata Sze, S.
nystroemii Halle, S. tenuis Schenk, Pecopteris anderssonii
Halle, P. cyathea ( Schloth. )
Brongn. , P. heteropinna Gu et Zhi, P. lativenosa Halle, P.

candolleana Brongn. , P.

marginata Gu et Zhi, P. moneyi Zeill. , P. (Asterotheca) nori-
nii Halle, P. ( Asterotheca) orientalis ( Schenk ) Pot. , P.
taiyuanensis Halle, Cladophlebis nystroemii Halle, Alethopteris
ascendens Halle, Emplectopteris triangularis Halle, Callipteridium

koraiense (Tok. ) Kaw. Taeniopteris tingii Halle, T. tongs-
hanensis Stockm. et Math. , T. yernauxii Stockm. et Math. ,
Aphlebia sp. , Pterophyllum cutelliforme Sze, P. daihoense

Kaw. , Cordaites principalis ( Germ. ) Gein., C. schenkii

Halle, Cordaianthus volkmannii (Ett. ) Zeill. , Cornucarpus
patulus Halle, Acanthocarpus sp. , Samaropsis deltata Wang,
S. wongii Stockm. et Math. , Carpolithus taxiformis Stockm.
et Math. >1.1
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1. Lepidostrobus sp. , HN19(2)-0020A; 2, 2a. Bowmanites fusiformis, HN19-0003; 3, 3a. Sphenophyllum minor, HN19(2)-0019; 4, 4a. Tingia partita, HN19-

0124; 5, 5a. Sphenopteris fermata, HN19-0024 .

B3 =, HAEHHLE (HNI9(2)-0020A, HNI19-0003, HNI19(2)-0019, HN19-0124, HN19-0024)
Fig.3 Fossil plants of II,coal member
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1, la. Pecopteris tatyuanensis, HN19-0162; 2, 2a. Emplectopteris triangularis, HN19-0020; 3, 3a. Taeniopteris yernauxii, HN19-0002; 4, 4a. Pecopteris anderssonii, HN19-0140,

4 Z HA#EWHLAE (HN19-0162, HN19-0020, HNI19-0002, HN19-0140)
Fig.4 Fossil plants of II, coal member

1, la. Callipteridium koraiense, HN19-0236; 2, 2a. Taeniopteris tongshanensis, HN19-0072; 3, 3a. Pterophyllum daihoense, HN19 (2 )-0060,

Bs5s =, BAEWHLKAE (HN19-0236, HN19-0072, HNI19(2)-0060)
Fig. 5 Fossil plants of 11, coal member
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Table 1 Comparison of fossils of various floras

TR
LG TR SmMORKE BwMRR D X R NE Sk EMIERE R AR
WoE (& o MAUE PSLER CAHCRM PG ABCRUEH 45 b
%) 1) Hipel] e P[4 [26,45] Wy L49-50]
Lepidostrobus sp. + + +
Sphenophyllum emarginatum + + +
S. minor + + +
S. wverticillatum + + + +
Bowmanites fusiformis + +
Tingia carbonica + + +
T. partita + + + +
Discinites orientalis + + +
Sphenopteris firmata +
S. nystroemii +
S. tenuis + + + + +
Pecopteris anderssonii + + +
P. candolleana + + + + +
P. cyathea + +
P. lativenosa + +
P. marginata + +
P. moneyi + + +
P. (Asterotheca) orientalis + + + +
P. taiyuanensis + + + +
Cladophlebis nystroemii + + +
Alethopteris ascendens + +
Emplectopteris triangularis + + + + +
Callipteridium koraiense + + +
Taeniopteris tongshanensis + + +
T. yernauxii + +
Pterophyllum cutelliforme + +
P. daihoense + +
Cordaites principalis + + + + + + +
C. schenkii + + +
Cordaianthus volkmannii + + +

e+ et ies
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