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Sedimentology and Carbon Isotope Records of Latest Early Permian
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Abstract: The Lower Yangtze region in South China plate was located near the equator during the Early Permian, where the
shallow-water carbonates of the Qixia Fornation widely developed. The latter were subsequently replaced by the black shale and
siliceous rocks of the Gufeng Formation, representing a carbonate platform drowning event at the end of Early Permian. In this
study, the carbonate microfacies and carbon isotopic stratigraphy of the Qixia and Gufeng formations were systematically studied
in the Pingdingshan section of Chaohu, Anhui Province and Zhengpanshan section of Jurong, Jiangsu Province in order to explore

the mechanism of this depositional event. Microfacies data shows that the uppermost of the Qixia Formation can be divided into
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9 microfacies, belonging to the inner ramp to middle ramp environment. The lowermost of the Gufeng Formation can be divided
into 5 lithofacies, indicating a deep-water basin environment. The depositional environment and paleo-water depth at the boundary
between the Qixia and Gufeng formations changed obviously, representing the drowning event of the carbonate platform during the
Latest Early Permian. At the same place, sudden drop in the content of calcium carbonate, negative carbon isotope excursion and
obviously positive carbon isotope of organic excursion indicate the suddenness and eventuality of carbonate platform drowning.
The results show that there is a mirror image relationship between 8"°C,q, of carbon isotope and 8'°C,,, of organic matter. Carbon
isotopes of carbonate and organic matter show decoupling changes of negative and positive excursions, respectively, which may be
the result of terrigenous organic matter input. We suggest that the drowning of carbonate platform may be caused by relative sea

level rise.

Key words: carbonate platform drowning; Qixia Formation; Gufeng Formation; sedimentary microfacies; Early Permian; Lower Yangtze
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Paleogeographic map showing the locations of our studied sections
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Fig. 2 Field photographs of the Pingdingshan section in Chaohu, Anhui Province and Zhengpanshan section in Jurong, Jiangsu Province
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Fig. 3 Microphotographs of representative microfacies in the Pingdingshan section of Chaohu, Anhui Province and Zhengpanshan

section of Jurong, Jiangsu Province
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Fig. 4  Microphotographs of representative lithofacies in the Pingdingshan section of Chaohu, Anhui Province and Zhengpanshan section
of Jurong, Jiangsu Province
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Fig. 5 Comprehensive stratigraphic columns of the Pingdingshan section in Chaohu, Anhui Province showing lithology
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Supplementary table 1

MRl ERLFESFRLNESE. BNKREME. TIKREGLR. SERMAE

Zhengpanshan and Pingdingshan sections

Lithology, Organic carbon isotope, Inorgaine carbon isotope and Oxygen isotope of samples from the

FES A D3C/2C[per mil] vs.VPDB Reported 13C STD"C Reported 30 STD'0
21ZP01 AYCEE A 2391 -1.48 0.02 -8.67 0.04
21ZP02 OSBRI E -26.29 -1.90 0.03 -9.83 0.04
21ZP03 A Eb -23.57 -2.32 0.03 -6.97 0.01
21ZP04 A R -27.46 — — — —
21ZP05 AYCE B -25.76 — — — —
21ZP06 TBUT KR -25.96 — — — —
217ZP07 Pt Je iR -27.05 — — — —
217ZP08 Fig e iR -27.62 — — — —
21ZP09 Fi e ik -24.85 — — — —
21ZP10 KALTEE -23.08 — — — —
21ZP11 KALTEE 2 -26.92 — — — —
21ZP12 ARG KA -26.13 — — — —
217ZP13 Y/ =S -27.70 -4.38 0.04 -10.07 0.01
217P14 KT HE SO RIS -30.12 2.38 0.05 -12.02 0.05
217P15 ORIy e s -29.56 3.27 0.03 -9.02 0.05
217ZP16 THERRA S s -29.20 2.97 0.05 -9.13 0.02
217ZP17 RIS b=y -29.03 2.55 0.04 -7.07 0.05
217ZP18 PRI -28.97 2.26 0.04 -12.22 0.03
21ZP18-1 A I VLKA -28.89 2.30 0.03 -9.73 0.04
21ZP19 A BRI —28.89 2.60 0.02 -10.22 0.04
217P20 A R KA -28.87 2.82 0.02 -12.18 0.06
217P21 A BRI A -28.81 2.06 0.04 -12.45 0.05
217ZP22 SRR —28.80 1.42 0.04 -12.65 0.07
21ZP23 Re KA -28.62 245 0.04 -13.04 0.03
217ZP24 PRI -28.58 2.19 0.02 -14.46 0.04
21ZP25 HE BRI KA -28.47 2.40 0.05 -13.33 0.04
217P26 BRI KA -28.34 2.93 0.04 -11.05 0.03
217P27 HE BRI KA -28.32 245 0.01 -10.35 0.03
217P28 EP ey Ay e -28.28 1.77 0.04 -13.16 0.07
217P29 A TR KA -28.24 1.81 0.02 -13.46 0.06
21ZP30 R AN -28.21 2.38 0.01 -8.17 0.04
217P31 BHE é‘dé*imﬁ -28.18 1.68 0.03 -11.61 0.03
217P32 LRI -27.94 0.84 0.05 -11.35 0.04
217P33 LRI s -27.88 0.81 0.01 -12.38 0.03
217P35 Hza i -27.67 0.60 0.02 -13.87 0.06
217P36 MéH B -27.66 1.61 0.04 -9.37 0.01
217P37 H =Gt E -27.50 0.10 0.03 -15.00 0.05
217P38 RIS baray -27.50 1.56 0.04 -8.27 0.04
217P39 iRl E pav ey -27.48 0.92 0.03 -11.35 0.04
21ZP40 b & Pavay -27.30 1.14 0.05 -8.46 0.04
21ZP41 bRl & bavay -27.26 0.39 0.03 -9.08 0.06
217P42 Mz -27.15 0.11 0.03 -9.81 0.02
217ZP43 THBBE A -27.00 -0.41 0.03 -8.22 0.03
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LA
K A D3C/*Clper mil] vs.VPDB Reported 13C STDC Reported 30 STD™0
217P44 ZERRRCRLIE KA -26.77 0.02 0.04 -10.12 0.03
217P45 SHEBMRHES -26.51 -0.52 0.04 -5.83 0.03
217P46 N s paray 2422 -5.03 0.03 -8.05 0.05
21CHO1 PETTREIT -25.87 — — — —
21CH02 WP -27.62 — — — —
21CHO3 PEITRE T -34.06 — — — —
21CHO4 vy -27.87 — — — —
21CHO5 TS R -27.59 — — — —
21CHO6 PR LR -27.94 -10.23 0.06 -9.14 0.05
21CHO7 PR A LR -27.05 -11.32 0.04 -8.25 0.05
21CHO8 VeSRE A -27.84 -6.03 0.04 -9.83 0.10
21CH09 H = AR S -28.60 -0.16 0.05 -8.34 0.06
21CH10 PRI -28.90 0.79 0.03 -5.64 0.04
21CH11 TR -35.09 0.47 0.03 742 0.04
21CHI2 Az A Re A —28.68 -2.69 0.05 -8.88 0.03
21CH13 SR & TRy = -29.16 0.60 0.03 -6.11 0.03
21CH14 HzaA i ics -29.25 -0.01 0.02 -6.08 0.05
21CHI5 [EP = & TRy = -30.79 -3.10 0.03 -8.25 0.03
21CH16 Haz i fble i -29.51 -1.03 0.03 -8.19 0.02
21CH17 SURIRVERLIR A -29.77 1.46 0.04 —6.65 0.07
21CHI18 H o ARG K -29.31 0.45 0.03 -5.32 0.04
21CH19 BRI 2 AR R -29.58 0.54 0.02 -5.50 0.03
21CH20 SR =X ARy e -28.95 0.24 0.04 -6.85 0.06
21CH21 SR = ) e -29.10 0.53 0.05 -6.13 0.07
21CH22 H = A bRLe s -29.41 -3.35 0.04 -6.60 0.03
21CH23 PRIy =y -29.66 0.91 0.04 -7.79 0.03
21CH24 VR -29.44 1.25 0.04 -5.56 0.04
21CH25 H = A RLe K -29.47 1.23 0.03 -5.70 0.05
21CH26 IRIBH S = -29.91 0.73 0.04 -5.24 0.06
21CH27 ERIeY e s -29.95 1.35 0.05 -5.56 0.01
21CH28 Hz A bRne s -28.57 -0.97 0.03 -5.88 0.03
21CH29 E ORIy e s -30.00 0.91 0.03 -7.00 0.02
21CH30 NS payay -30.36 1.07 0.02 -5.06 0.03
21CH31 H g bRie A -29.91 0.80 0.05 -6.56 0.07
21CH32-1 b = -29.60 0.79 0.04 -6.24 0.03
21CH32-2 H = AR K -29.48 1.08 0.02 -5.80 0.03
21CH33-1 RV -29.06 0.88 0.04 -5.67 0.02
21CH33-2 PRIy e s -29.34 1.70 0.04 -6.05 0.03
21CH34 R A -29.43 1.09 0.06 -5.39 0.03
21CH35 PRI -28.28 1.98 0.02 -5.50 0.02
21CH36 TR -28.35 1.22 0.05 -7.16 0.03
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