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Palaeo-environment restoration of Upper Ordovician-Lower Silurian
hydrocarbon source rock in Middle-Upper Yangtze area

LI Shuang-jian, XIAO Kai-hua, WO Yu-jin, ZHOU Yan and LONG Sheng-xiang
(Exploration & Development Research Institute, SINOPEC, Beijing 100083, China)

Abstract: The hydrocarbon source rock in Upper Ordovician-Lower Silurian strata is one of the four kinds of re-
gional marine source rocks in southern China, and the researches on the palaco-environment for its formation and
development constitute one of the basic problems concerning the marine hydrocarbon accumulation theories of
southern China. Two typical sections were selected in this study, and a detailed geochemical analysis of Upper
Ordovician-Lower Silurian sedimentary rocks was conducted along these sections. Environment indicators were
chosen to restore the palaco-environment. The results show that the high-quality source rocks are concentrated in
Upper Ordovician Wufeng Formation and at the bottom of Lower Silurian LLongmaxi Formation. Such indicators
as V/(V+Ni), Ni/Co, Cepom, OEu and 8" Corg have good relations with TOC in these formations, suggesting
that good quality hydrocarbon source rocks are developed in an anoxic environment. Geochemical indicators in
the upper part of Longmaxi Formation show that the anoxic environment had been destroyed, which was accor-
dant with the high-energy sedimentary environment at that time and was disadvantageous to the formation of hy-
drocarbon source rocks.
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Fig. 1 The location of sampling sections
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3 Ba wy 10°° V. V+Ni V Cr Ni Co
Table 3 Statistics of TOC and Ba content U Th

TOC=0.5%  0.1%<<TOC<0.5% TOC<O0.1%

] 4 V. V+Ni
1137.07~ 273.61~680.08  280.02~467.53
1582.49 1357.53 426.68 362.85 VG Ni CoU Th 4
2 3
571.22~1002.92  149.12~762.37
45.37
803.03 546.88
4
Table 4 Trace element indicators along Huangchang and Houtan sections
TOC=0.5% 0.1%<<TOC<0.5% TOC<K0.1%
. 0.76~0.93 0.68~0.90 0.24~0.82 0.40~0.77 0.51~0.77
VoVEN 0.86 0.78 0.67 0.64 0.65 0.57
. 1.7—11.96 1.39~10.99 0.51~1.48 0.85~1.38 1.29~1.5
VG 6.35 5.87 1.30 1.15 1.36 \ 22
. 6.5~54.86 1.39~10.99 2.38~37 2.45~7.42 2.06~6.34
Ni o 22.81 15.70 7.5 3.89 3.89 3.32
0.25~0.92 0.2~2.7 0.17~0.38 0.17~0.19 0.15~0.25
U Th 0.58 1.21 0.29 0.18 0.20 0.27
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Fig. 2 Vertical changes of geochemical indicators along Huangchang section
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Fig. 3 Vertical changes of geochemical indicators along Houtan section
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Table 5 REE element indicators along Huangchang and Houtan sections
TOC=0.5% 0.1%<<TOC<0.5% TOC<0.1%
Ce -0.13~-0.07 -0.1~-0.05 -0.28~-0.04 —-0.09~-0.07 -0.07~-0.16 —0.07
“anom -0.10 -0.08 -0.16 -0.08 -0.11 ’
N 0.5~0.61 0.34~0.62 0.55~0.61 0.54~0.6 0.57~0.6
oFu 0.54 0.53 0.58 0.57 0.58 0.55
1.24~1.55 1.17~1.85 1.28~1.84 1.47~1.93 1.19~1.61
Q
La Yb 1.48 1.54 0.58 1.74 1.43 0-94
3.5 et al. 2001 Lehmann et al. 2002
813Corg
2 6
13 13
d Corg 0 Cnrg
813Corg
6 Co %00
1984 1998 Table 6 Statistics of 8'3Corg along Huangchang section
13 TOC=0.5 0.1<TOC<0.5 TOC<KO0.1
07 Corg

-29.67~-28.98 —28.42~-25.08 —27.83~ —23.74
Si3 Corg Freudenthal -29.24 —-27.08 -26.10
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