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Fig. 1 Regional location and tectonic division of the Wushi depression



2018 4F(1)

JCHR I F M A IR R VD AR TS R A R

105

ws222-1 @

. ]

WS22-5-1

WS22-4-1
.

it

Ws16-2-1 @

ws22-5-1 @
® ws21-3-1
1.0 -

&

WS22-4-1
.

Baa] L]

JEA VB JE P Ro

B2 B MIBE R Vb 4L e e 5 B 5 R o A Rk

a W=BGh B e W—E

Fig.2 Distribution of mudstone thickness and maturity in the Liushagang Formation, Wushi depression
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Table 1 Evaluation of the organic matter abundances in the source rocks from the Liushagang Formation, Wushi depression
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Fig.3  Frequency distribution of the organic matter abundances in the source rocks from the Liushagang Formation, Wushi depression
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Fig.4 Discrimination diagrams of the organic matter types in the source rocks from the Liushagang Formation, Wushi depression
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Geochemical signatures of the source rocks from the Liushagang
Formation in the Wushi depression, Beibuwan Basin

LIU Yang', REN Yong-jun', YANG Xi-bing’, LIU Hong-yan’ , XU Xin-de’

(1. School of Geosciences, China University of Petroleum, Qingdao 266580, Shandong, China; 2. Zhanjiang
Branch, CNOOC China Limited, Zhanjiang 524057, Guangdong, China; 3. No.7 Oil Production Plant, Daqing
Oil Field Company, Daging 163517, Heilongjiang, China)

Abstract; Based on the analysis of organic geochemical data of source rocks, drilling and seismic data, the present
paper focuses on the geochemical signatures of the source rocks from the Liushagang Formation in the Wushi
depression, Beibuwan Basin, including organic matter abundance, type, maturity, parent rock source, sedimentary
environment and biomarkers. The analytical results show that the third member of the Liushagang Formation was
deposited in a reduced lake environment with higher organic matter abundances and organic matter types of I, -I1,.
The second member of the Liushagang Formation was deposited in a slightly reduced to reduced environment with
the maximum organic matter abundances and organic matter types of II,-II, , indicating the excellent source rocks of
the oil shales in this member. The first member of the Liushagang Formation was deposited in an oxidation-prone
shallow lake environment with minimum organic matter abundances and organic matter types of II,-III. According to
the thermal evolutionary profile of the source rocks, four stages for the thermal evolutionary processes are
recognized , including immature, low mature, mature and high mature stages. The threshold depth is 2900 m for
the generation of hydrocarbons, and maximum depth is 3600 m for the generation peak of hydrocarbons in the
source rocks. The low gammacerane indices have reflected the freshwater environments for the deposition of the
Liushagang Formation. The low aquatic plants made greater contributions to the sources of the parent rocks
indicated by abundant 4-methyl steranes.

Key words: source rock; Liushagang Formation; Wushi depression; geochemical signature; biomarker



