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Fig.1 A. Global palaeogeographic map during the Late Permian; B. Palaeogeographic map of South China during the Late Permian;

C. Geological map of the Laibin geosyncline, showing the location of the Penglaitan section (after Flugel et al. ,

2002)
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Fig.2 Composite column through the Penglaitan section in Laibin (after Ehiro et al. , 2008 )
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Fig.3 Fossil type in the reef core facies association in the Penglaitan section

A. Bed 2 in the Penglaitan section; B. brachiopod wackestone; C. brachiopod shells; D. brachiopod spines; E. echinoderm spines;

F. foraminifera
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Fig.4 Fossil types in the reef cap facies association in the Penglaitan

A. cross beddings; B. bioclastic grainstone; C. crinoid stems; D-E. foraminifera; F. gastropods
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Fig.5 Fossil types in the shoal facies association in the Penglaitan section

A. vertical burrows; B. crinoid bank; C. bioclastic grainstone; D. trilobite; E. bryozoans
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Fig.6  Fossil types in the deep-water slope facies in the Penglaiton section

A. bedded siliceous rocks; B. sponge spicules; C and E. siliceous rocks with scarce organisms; D. radiolarians
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Fig.7 Pie charts showing percentage contents of the abundance and diversity of fossil fragments

1 = crinoids; 2 = brachiopods; 3 = bryozoans; 4 = algae; 5 = fpraminifera; 6 = corals; 7 = sponges; 8 =radiolarians; 9 = ostracods; 10

= gastropods; 11 = trilobites; 12 = bivalves; 13 = micrite; 14 = cavity; 15 = other fragments

AR, BESEAH (35 0 ~1 2) M EZEE N b -
JEARBEBUK S, A= W 4L & UTCS e 36 240 A3 A1 A
L RBOAGOR PR, R EKE (1 ~6
J2) BIRARE T AR A0 R AL P
T i B 352 T I, DURRBORI T 52 7 ¥ F- T
ST — WS A B AAE R ok JR KB Fe A AT,
MRS 2¢ SRR T 5 — R 5 3a JR0R2E
I — AR R B B T A W R AR e, —
BEEOLS  AE T i LK R DU 2 (eI
T RS OB AR B 22, AR 23 Bir 8 7 T - ThT A 5
3¢ JRSETHE R AAREWHER S M ERBBL, 78
4 ~6 2, T AREE T E B LS ok JRIA T i
B QSR T A YRR FP AN S5 3R, DURRIAE S 7
JERAE T W AR AL, 35 78 DUBR PR R DA K ) ) 77
HHE AR TR AR T — AR R PR 113 1R
P51,

4 PHe

A K 2 e A I ] RIS 32 AR ) KK 4
FEH R REAS [PR38R A ) IR
4 “EE AT K G I HLE A — 5 I, —F
WAL Ry 3 TR R K 4 & A A TR D 6
Jinogondolella altudaensis ¥ J. prexuanhanensis 4%
Ay, PO BES A X — IS0 B T ] A T, R
I T V0 0 7 T A T T 249 -6 %0 1) Bk ] 432 2R
BEGSE LR, e Y LK
A RAAFX 25 T H AL AT WS & B A Bk B R T
TE PR VST I B AT BB 0 i [m) o 38 5
e A3 T B A S A S R SR M X
VEFITE Y TR I A 4 3R — B ik A o R
U(EEE S R L DUV PN rE = B | 2L 7]
R ELAT B KA AN SE I KA T CRRAE D 2



2019 4F(3)

JUVURTE T AN I G- ARV G S 5 S ) 1 DA R T A X A X A P G 19

AR, WEE SRR X U rh il 32 AT o i KT AL
HUEPrR RDRS FE T I A R IS SR A
(AnBESE I i A2 ) AR ke 1d B LK 4 i bk R A
AW (I A A ) — AR RS S5 SR F
GERLIMEE A K 4, i ELAE h & 2R AL Y A
KU ZJ5 B i e — S T2 AU i) Jag b2 7Lkt H e,
H LG BTN 3 G —AR P S 2SS A ) 2 RE 1
ML IFA A BE MR,

IXPREIAR A8 K 4 455 30 A 2 2 TTAR M 25 2 S
— IAEUERY K A 2k 5ot K24 3, BARA S b R Bl A:
WIBTE Clarkina postbitteri postbittert A — B
W AR, 5 il T[] 2. 2R 19 70 Al i 5 ) 1 30—
S RSB E AR — R A A BT A A
ATHK . AEYE R RS I A REAR K a2k, T
T T TR A (R AR W]

Xof 34 i M ¥ T A 9 Y- ThT 22 Ak 20 B s e AR

BEG—IRTRZ A1 i 22 A+ iUk R
TR B0 A BROUARE AV 1R 1 A Y G B 3t 32 kA

WA g2 i JTAE 5 R A 1 ROK 268 1) i 2
PR ERAE LIRS IR A 4 A R A
HEIR P81 AR 1, Ul A T T ) R 2D AN T
309 A 0 K 4 o e — DA PR T A S
LRk 2 M A I B T ARV VA
U URICHURSE I IR A IR R AT R L R VR R R T
WS REMEL,

5 4EE

()77 PR B ME R o 1 ~7 RIS T
FOURRR L &, BRAESEAH A5 A AR 2 5 LA
FRAL A ERMEAR 2 5 AR BB A 5

(2) KBGO T — R 51, - T 7
X — I BRI, 755 ok 2R B HAR, SR )5 R
BT,

(3) i A= i =SSR A b 2 52 1
S AP AR A ) R AR A SR AL AN
—ETRRKLULL,

(4) WS L R KR 8 a8 3 O ) L B T 22
A e S R LA T R 25 DX 3R AT e 3 [ £ 1 i
TR S R GG,

SR

(1]

[2]

(3]

[4]

[5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Haq B U, Schutter S R. A chronology of Paleozoic sea-level
Science, 2008, 322 64 —68.
Chen Z Q, George A D, Yang W R. Effects of Middle-Late

changes [ J].

Permian sea-level changes and mass extinction on the formation of
the Tieqiao skeletal mound in the Laibin area, South ChinalJ].
Australian Journal of Earth Sciences, 2009, 56, 745 —763.
R4, PMIX, 0 e, 4. VS 58— IR P G R R AR 2 TR
EPURAARZ P2 [ 1], DIR%R 2014 ,32(3) 1429 —441.
Wignall P B, Sun Y D, Bond D P G, et al. Volcanism, Mass
Extinction, and Carbon Isotope Fluctuations in the Middle Permian
of China[ J]. Science, 2009, 324 1179 - 1182.
Jost A B, Mundil R, He B, et al. Constraining the cause of the
end-Guadalupian extinction with coupled records of carbon and
calcium isotopes[ J]. Earth and Planetary Science Letters, 2014,
396:201 -212.
Clapham M E, Shen S Z, Bottjer D J. The double mass extinction
revisited ; reassessing the severity, selectivity, and causes of the
end-Guadalupian biotic crisis ( Late Permian) [ J]. Paleobiology,
2009, 35:32 -50.
Fliigel E, Wolfgang K. Patterns of Phanerozoic reef crises[ C]J.
Tulsa:SEPM Special Publication, No. 72, 2002. 691 —-733.
Huang Y G, Chen Z Q, Zhao L S, et al. Restoration of reef
ecosystems following the Guadalupian-Lopingian boundary mass
extinction; Evidence from the Laibin area, South China [ J].
Palaeogeography Palaeoclimatology Palaeoecology, 2019, 519 8
-22.
Shen S Z, Wang Y, Henderson C M, et al. Biostratigraphy and
lithofacies of the Permian System in the Laibin-Heshan area of
Guangxi, South China[J]. Palaeoworld, 2007, 16 120 —139.
Bond D P G, Hilton J, Wignall P B, et al. The Middle Permian
(Capitanian) mass extinction on land and in the oceans[]J].
Earth-Science Reviews, 2010, 102 100 —-116.
Zhang G J, Zhang X L, Li D D, et al. Widespread shoaling of
sulfidic waters linked to the end-Guadalupian ( Permian) mass
extinction[ J]. Geology, 2015, 43:1091 - 1094.
Wang X D, Sugiyama T. Middle Permian rugose corals from
Laibin, Guangxi, South China [ J]. Journal of Paleontology,
2001, 75.758 - 782.
Huang Y G, Chen Z Q, Zhao L S. Biotic responses to volatile
volcanism and environmental stresses over the Guadalupian-
Lopingian (Permian) transition[ J]. Geology, 2019, 47, 175 -
178.
Shen, S Z, Shi G R. Latest Guadalupian brachiopods from the
Guadalupian/Lopingian boundary GSSP section at Penglaitan in
Laibin, Guangxi, South China and implications for the timing of
the pre-Lopingian crisis [ J ]. Palaeoworld, 2009, 18. 152
-161.
Ehiro M, Shen S Z. Permian ammonoid Kufengoceras from the
uppermost Maokou Formation ( earliest Wuchiapingian ) at

Penglaitan, Laibin Area, Guangxi Autonomous Region, South



20 UL S R R I b (3)

China[ J]. Paleontological Research, 2008, 12; 255 —259. [21] Jin Y G, Shen S Z, Henderson C M, et al. The Global
[16] Mei S L, Jin Y G, Wardlaw B R. Conodont succession of the Stratotype Section and Point ( GSSP) for the boundary between
Guadalupian-Lopingian boundary strata in Laibin of Guangxi, the Capitanian and Wuchiapingian stage ( Permian) [ ] ].
China and West Texas, USA[J]. Palacoworld, 1998, 9. 53 Episodes, 2006, 29, 253 -262.
-76. [22] QiuZ, Wang Q C, Zou C, et al. Transgressive-regressive
[17] EE;';T@ /Ii‘fﬁ 135 |”[T T, 7P g B 5% S M T sequences on the slope of an isolated carbonate platform ( Middle-
EEEsE— RS (G- L)?‘%?}Qif‘tﬂ&/\ BX[)]. AR Late Permian, Laibin, South China) [J]. Facies, 2014, 60
TR ( ARPBIERR) ,2016,39(4) 1331 -340. 327 -345.
[18] Wang W, Cao CQ, Wang Y. The carbon isotope excursion on [23] BRZE, 4R NI &K BUA B IS 5 R0 . R 5
GSSP candidate section of Lopingian-Guadalupian boundary[ J]. HIHELT]. & 0 A BRIk %38 4 ,2017 ,36 :374 - 393.
Earth and Planetary Science Letters, 2004, 220,57 - 67. [24] Zhang Z, Wang Y, Zheng Q F. Middle Permian smaller
[19] Wei HY, Wei X M, Qiu Z, et al. Redox conditions across the foraminifers from the Maokou Formation at the Tieqiao section,
G-L boundary in South China; Evidence from pyrite morphology Guangxi, South China[ J]. Palaeoworld, 2015, 24 263 —276.
and sulfur isotopic compositions[ J]. Chemical Geology, 2016, [25] Chen B, Joachimski MM, Sun Y D, et al. Carbon and conodont
440. 1 - 14. apatite oxygen isotope records of Guadalupian-Lopingian boundary
[20] E&B, Bom, RIBE, ik, Wi ZRREE W —Sa- sections: Climatic or sea-level signal [ J]. Palaeogeography,
SRS REAZ[T]. PEBA(D B HEREE) Palaeoclimatology, Palaeoecology, 2011, 311, 145 —153.

2009,39(9) :1239 - 1247.

Sedimentary microfacies and sedimentary responses to the biotic extinction
events within the Penglaitan section at the Guadalupian-Lepingian
( Permian) boundary in Laibin, Guangxi

HUANG Junya', ZHANG Wei', BA Yan', ZHOU Hongzhi**, DU Baojun', NING Yong'

(1. Henan Institute of Geological Survey, Zhengzhou 450001, Henan, China; 2. Wuhan Center, China Geological
Survey , Wuhan 430205, Hubei, China; 3. School of Earth Resources, China University of Geosciences, Wuhan
430074, Hubei, China)

Abstract: A global biotic extinction event once took place at the end of the Middle Permian ( Guadalupian) , and
directly led to the disappearance of approximately 34% of marine invertebrates. The marine regression also occurred
on a global scale during the periods. This event is responsible for the initiation of the Dongwu movement in China,
which resulted in the widespread unconformities at the Guadalupian-Lepingian ( Permian) boundary in most parts of
China. Meanwhile, the Middle-Late Permian marine deposits were developed in the Laibin region located on the
southern margin of the Yangtze platform. The emphasis in this study is placed on sedimentary microfacies and
organic fossils in the Penglaitan section, a GSSP section in the eastern part of the Laibin geosyncline. Five types of
sedimentary microfacies associations are recognized in the 1-7 beds of the section, including reef base, reef core,
reef cap, shoal and deep-water slope microfacies associations. The abundance and diversity of fossil fragments
suddenly decreased in Bed 7a, which agrees with the observations of negative carbon isotope excursion and large
mercury content anomaly in the Penglaitan section. However, only a few of conodont and ammonoid species appear
in this horizon. The authors contend that the sharp decrease of fossil fragments represent the sedimentary responses
to sea-level changes rather than the biotic extinction horizon at the Guadalupian-Lepingian ( Permian) boundary.

Key words; Laibin in Guangxi; sedimentary microfacies; Middle-Late Permian; sedimentary response; biotic

extinction event



