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Fig.2 Mass chromatogram of total saturated hydrocarbons, carotanes, terpanes, and steranes in source rocks of the second member

of the Permian Lucaogou Formation (P,/*) in Malang Sag
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Fig.3 Distribution of carotane index, total organic carbon (TOC), and rock pyrolysis parameters of source rocks

in P,/* of well Luyel, Malang Sag
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Table 1 Organic geochemical parameters of source rocks from P,/ in Malang Sag

B-IHE Me/nC, Y- MG, C, BaH/CapH €, 228/(228+22R) Cp020S ConBP (nCyrnCy)
’ [(208+20R) NaaataPp) (nC,g+nC.,)
0.25~3.76 0.02~0.27 0.22~0.29 0.57~0.60 0.43~0.46 0.26~0.34 2.56~5.99
1.54(19) 0.12(19) 0.25(19) 0.58(19) 0.45(19) 0.30(19) 3.63(19)
) 0.05~3.13 0.01~0.19 0.17~0.25 0.57~0.61 0.44~0.49 0.29~0.38 2.55-6.53
i 1.42(17) 0.11(17) 0.21(17) 0.59(17) 0.46(17) 0.33(17) 3.70(17)
0.09~0.77 0.01~0.07 0.21~0.28 0.57~0.59 0.43~0.48 0.25-0.37 1.91~4.32
: 0.55(10) 0.05(10) 0.24(10) 0.58(10) 0.46(10) 0.31(10) 3.06(10)
nC,/nC,, CPI(nC,,,,) CPI(nC,, ) CPI(nC,, ) S(nC,,,,)inC, . S/H C,,/C,y
0.92~4.44 1.10~1.16 1.05~1.14 1.21~1.36 5.07~6.14 0.25~0.61 0.16~0.40
! 1.75(19) 1.12(19) 1.08(19) 1.29(19) 5.51(19) 0.43(19) 0.34(19)
or 0.75~3.34 1.10~1.18 1.03~1.09 1.34~1.62 4.78~6.49 0.38~0.72 0.24~0.36
g 1.79(17) 1.15(17) 1.07(17) 1.48(17) 5.64(17) 0.47(17) 0.29(17)
. 1.19~4.22 0.97~1.17 0.96~1.09 1.26~1.59 4.65~6.63 0.46~2.20 0.17~0.46
2.52(10) 1.07(10) 0.99(10) 1.35(10) 5.72(10) 1.24(10) 0.33(10)
CyfCoy (Pr+Ph)/(nC.+nC, ) TAR €, TeT/C, TT Pr/Ph C H/C,H ETR
0.66~1.00 0.45-0.86 0.12~0.71 0.64~1.25 0.59~0.94 0.50~0.78 0.72~0.94
i 0.86(19) 0.62(19) 0.47(19) 0.87(19) 0.72(19) 0.66(19) 0.87(19)
. 0.63~0.86 0.42~0.90 0.18~0.66 0.51~1.37 0.46~0.76 0.49-0.73 0.77~0.92
i 0.75(17) 0.69(17) 0.39(17) 0.85(17) 0.64(17) 0.65(17) 0.89(17)
0.51~0.72 0.35~1.02 0.12~0.80 0.34~1.29 0.50~1.05 0.52~0.56 0.55~0.82
0.64(10) 0.71(10) 0.43(10) 0.67(10) 0.70(10) 0.54(10) 0.72(10)
e % ;CPI(nC , ,,)=0.5X[2 0dd(nC —nC,,)/ T even(nC,,~nC,,)+ % odd(nC ;—nC,,)/ Z even(nC ,nC,,)] ; CPI(nC,, ,,)=0.5%[ 2 odd(nC s~

nC, )/ Zeven(nC,,~nC,,) + 2 odd(nC ;—nC, )/ Zeven(nC ,nC,,)]; CPI(nC

24-34.

nCy)1'5 TARZ(C, 4 CotCy M(C +C € o) 5 ETR=(C, TT+C, TTH(C TT+C, TTHTS)

32 BEEERSH
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Main Controlling Factors for Lucaogou Formation [ -Carotane
Enrichment in the Malang Sag, Santanghu Basin

GAN YingXing',ZHAO HongJing', WANG ZhiYong®, JIN Ying’, WEN WangBiao', WANG Jie®,
LIU Feng’, WANG XiaoHua’, XU GuiFang’

1. Hubei Key Laboratory of Petroleum Geochemistry and Environment, School of Resources and Environment, Yangtze University, Wuhan
430100, China
2. Research Institute of Exploration and Development, PetroChina Tuha Oilfield Company, Hami, Xinjiang 650500, China

Abstract: [ Objective ] The Second member of the Permian Lucaogou Formation (P,/*) is the main source rock in the
Malang Sag of the Santanghu Basin, with a high abundance of B-carotane. However, there is significant variation in
its contents across the section. To further clarify the variation characteristics of (3 -carotane in P,/> and explore the
main controlling factors of its enrichment. [ Methods] Organic geochemical analysis was conducted, and the investi-
gated source rocks were divided into groups I, II and III from bottom to top based on the (-carotane index. The 3
-carotane index was low in group I and gradually increased from bottom to top in group I, whereas the B-carotane in-
dex in group III fluctuated greatly. There are two high-value centers in the plane near the Southwest Thrust Nappe.
[Results] The results show that the relative content of B-carotane effectively reflects the quality of source rocks in
the study area. The organic matter of the P,I* source rocks in Malang Sag is composed of lower aquatic organisms. How-
ever, compared with the group I, groups Il and Il have a richer supply of prokaryote organic matter. The values of
steranes/hopanes, C,, steranes/C,, steranes, and (Pr+Ph)/(nC,,+nC ) indicated that the precursors of B-carotane in
groups Il and III may be algae with phytol side chains of chlorophyll a, b, and ¢ and bacteri. Based on the parameters
of Pr/Ph, C,; hopanes/C,, hopanes, and extended tricyclic terpane ratio (ETR), that the water salinity of source rocks
in groups Il and III is found to be high and primarily in a reducing environment. Compared with the fluctuating envi-
ronment of weak oxidation-weak reduction during the deposition of group I and the relatively low salinity, this is more
conducive to the preservation of B-carotane. A certain intensity of hydrothermal activity occurred during the deposi-
tion of group III source rocks, resulting in a large fluctuation of B-carotane content.[ Conclusions ] Therefore, the en-
richment of P,I* B-carotane in Malang Sag is controlled by the source of organic matter and sedimentary environment.

Key words: B-carotane; prokaryotes; brackish water deposition; hydrothermal activity; Lucaogou Formation;

Malang Sag



