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Organic Geochemistry of Organic-rich Cherts in the Middle Permian
Gufeng Formation in Chaohu, Lower Yangtze Area

GENG Zi’ao, WEI Hengye*

School of Earth Sciences, East China University of Technology, Nanchang 330013, China

Abstract: The black cherts in the middle Permian Gufeng Formation in Chaohu area in Lower Yangtze, South China are rich in organic
matter. This formation is the potential source rocks of petroleum and shale gas exploration in China. The study on the organic matter
accumulation of the Gufeng Formation is important for the petroleum exploration. Here we analyze total organic carbon (TOC) content
and biomarkers characteristics of organic matter in the Gufeng cherts of middle Permian in the Pingdingshan, Chaohu area, so as to
address the organic matter accumulation mechanism. Our results show that the organic matter thermal mature proxy Ca aoo 20S/(20S+
20R) ratios range from 0.37 to 0.46, and Cs; 225/(S+R) ratios range from 0.53 to 0.59. These suggest that the thermal mature level is the
early stage of “oil window”. The n-alkane compounds are mainly composed of short-chain n-alkanes and peak at C.s. Hopane contents are
higher than the terpane. C» aao 20R sterane is higher than the Cas and Cy a0t 20R. These suggest that the organic matter of the Gufeng
Formation originates from phytoplankton algae and bacteria with a small amount of terrestrial high plant. The Pr/Ph ratios of the organic
matter in the Gufeng Formation is less than 0.6, and the average gamacerane index is 0.2. These suggest that the redox conditions of

paleo-water column during the deposition of the Gufeng Formation were moderate stratification and anoxia. The organic-rich Gufeng
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Formation is probably related to this stratification and anoxia during warm climatic conditions. Associated with the suddenly cooling,

enhanced upwelling increased greatly the primary productivity greatly and yielded more large-scale organic matter accumulation.
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Table 2 Biomarkers data of saturated hydrocarbons of the Gufeng Formation in Chaohu area
R fﬁfﬁg}f} CPI Pt/Ph Pr/nCy  Ph/nCis /EETC,S CofCas Ts/(Ts+Tm)  Cs FH7FH% 225/(S+R) ?(Z;fgf /CCUJ\I/—II V/CsolT 7 fgﬁ %C %Cas %oCos
CHO1 Ci—Csis(Ci) 0.84 0.39 0.41 0.6 0.22 0.99 0.5 0.57 039 016 0.19 0.04 43 27 30
CHO3 Ci-Css(Cis) 0.86 0.35 0.29 0.33 0.22 0.96 0.5 0.55 046 0.15 0.16 0.05 41 31 28
CHO5 Ci-Cs(Ci) 09 0.53 0.28 0.42 0.23 1.08 0.48 0.54 042 0.16 043 0.04 28 29 43
CH09 C.—Css(Cis) 0.83 0.32 0.35 0.51 0.25 1.08 0.51 0.58 0.4 0.13  0.18 0.04 4 29 27
CHI3 Cu—Csis(Cis) 091 0.41 0.62 0.73 0.26 1.14 0.55 0.58 039 0.16 0.2 0.05 40 29 31
CH17 C.—Css(Cis) 0.89 0.43 0.2 0.31 0.17 1.09 0.53 0.58 039  0.15 021 0.06 39 27 34
CH21 Cu—Cis(Cx) 091 0.44 0.21 0.32 0.16 1.02 0.55 0.56 038 0.15 0.19 0.05 38 29 33
CH25 Cu—Csis(Cn) 093 0.25 0.16 0.35 0.21 1.07 0.55 0.57 037 0.13  0.13 0.04 30 28 42
CH29 Ci-Cis(Cis) 0.81 0.34 0.49 0.53 0.28 0.92 0.51 0.56 0.4 0.16 0.18 0.04 43 28 29
CH33 Ci;-Css(Cis) 097 0.26 0.16 0.4 0.18 1.07 0.55 0.56 039 0.13 0.18 0.05 37 30 33
CH41 Ci-Css(Cis) 0.79 0.26 0.38 0.57 0.22 1.19 0.52 0.53 041 0.15 0.2 0.05 42 31 27
CH44 Ci—Cis(Cis) 0.77 037 0.54 0.63 0.30 1.03 0.3 0.55 042 0.16 022 0.05 44 27 29
CH48 Ci:-Cys(Cis) 0.66 0.39 0.35 0.4 0.18 0.98 0.49 0.57 044 0.16 0.17 0.05 41 31 28
CHS2 Cu—Css(Co) 092 0.28 0.13 0.27 0.21 1.13 0.54 0.53 042 017 0.18 0.06 35 32 33
CHS6 Ci5—Css(Co) 0.94 0.46 0.2 0.33 0.21 1.09 0.5 0.59 038 0.18 0.18 0.04 39 28 33
CH60 Ci;—Css(C) 0.89 0.34 0.24 0.3 0.36 0.94 0.47 0.55 038 0.16 0.15 0.04 44 25 31
CH64 Ci—Cs(Cy) 0.76 0.39 0.26 0.31 0.25 1.01 0.48 0.56 039 0.16 0.16 0.04 44 26 30
CH68 Ci—Cis(Ci) 0.83 0.31 0.27 0.41 0.18 1.17 0.51 0.53 041 0.16 0.15 0.06 46 26 28
CH72 Ci5—Css(Co) 092 0.5 0.16 0.25 0.22 1.26 0.58 0.59 035 017 0.18 0.04 36 27 37
CH80 Ci5—Css(Cis) 093 0.33 0.44 0.54 0.27 1.2 0.49 0.56 0.4 022 0.16 0.04 44 27 29

‘ij: Cz4/CZ6:C24—miﬁ:ﬁﬁ/czs—zﬁmﬁﬁ; ﬁ%ﬁ*ﬁﬁzcﬁlzcxmsﬂiﬁ; C‘AUM/CH)H:CXD%‘J&%/C‘M [¢3 B g‘kﬁ%»
Cos/(CortCas+Cao) 5 %Co=Caol (Cort Cos+Coo); CPI T&ﬁ{&ﬁﬁﬂ%%{t%*ﬁﬁ

[e% Bi‘k)‘iﬁ, %C27=C27/(C27+C23+C2u); %0 Cog =

Cor aaeer 20R I E§ B2 L] (% Crr= Corl(Cort Cos+Cis))
I ATE 28% % 46% 2 ], “F-¥IE}39.9% (£2).
el b, % HEAE PRI AL R AR e d N, f
40% I F sl (E8) . Co aca 20R Z ff1 S kit
Qmmmm@“&ﬁﬁwﬁ%ﬁ%%ﬁﬂ%<¥
PG R 28%) F127%Z43% CFIEH32%) (F£2).
“&Qmmu%m%ﬂm)wﬁfow§0%z
), FEE 04 (F2). FEm b, ZHLEEE
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4 e

Mg R B HURAK A E

A I R HLT, AR AR W R i
BB T2 E  (Farrimond et al., 1998), [H 1t
FEFF RRINE AT Z 00, B e EETAG A LT A A
A AMRILEIEE (CPD) ZA PR AN E
IS, A A BILTE iz Te B0ss I e T el Ik
T 1.0 (Peters et al., 2005) . JRIEZHFE 5 H CPIFEEL
FE0.66 2 0.97 Z ], “FXE R 0.86, HA MK
et (RN EE 16 B HA AL A A s A .

4.1
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SPARTE0.37 2046 Z 0], FIE R 0.40, ZALTF
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et al., 1990; Peters and Moldowan, 1993) . i 5 #A
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B R JZ ARG G AR A3 72 OB B A L BT R
i, Wl KAR IR G AL 7 1K, B9
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10%) H LB L UUTE SR ICTTRR ) rh T fe 2 HIL5
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