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Source Rock Distribution and Exploration Prospect of
Jilantai Sag in Hetao Basin, China

SUN Liu-yi', PU Ren-hai** , MA Zhan-rong', WANG Fei*
(1. Research Institute of Exploration and Development, Changqing Oilfield Company, PetroChina, Xi’an 710018,
Shaanxi, China; 2. Department of Geology, Northwest University, Xi’an 710069, Shaanxi, China)

Abstract: In the northwest slope of Jilantai sag, Hetao Basin, the light crude oil display is found
in the fractures of Proterozoic metamorphic rocks buried in hundreds of meters. This reveals that
there is a certain hydrocarbon generating potential in the area. Using seismic facies analysis to
solve sedimentary facies belts and distribution of source rocks of Guyang Formation is an
important issue for evaluating the exploration potential of Jilantai sag. According to the outcrops,
drilling and seismic data, the stratigraphic correlation, seismic facies and distribution of source
rocks were comprehensively studied. The results show that the Lower Cretaceous Guyang
Formation in Jilantai sag of Hetao Basin is a rift basin with dry climate proximal fan deposits
intercalated by two periods of fan dalta-semi deep acustrine facies; wells TS1, TS2 and JC1

drilled in the sag have a number of thin layers of dark mudstone in Gul Member; the acoustic
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impedance of lacustrine shale and limestone is higher than that of sandstone, and the lacustrine
deposition forms strong amplitude reflection on seismic sections; the thickness of dark shale is 20-
30 m with the maximum of 45 m. and it distributes along the center of NE sag; the total organic
carbon(TOC) of dark shale is 0. 31 %-2. 63% with the type of Il ,-Ill ; the source rocks in outcrop
are overmature, but well ST1 is immature-low mature; the oil from fractures of metamorphic
rock at the depth of 540 m in metal exploration well ZK500 belongs to the same source of oil from
4 m oil sand at the depth of 2 270 m in well ST1, and the hydrocarbon generation periods should
be the end of Pliocene; the aeromagnetic anomaly and seismic reflection suggest that there is
upwarp intrusion near well ZK500, resulting in the fast lateral change of source rock maturity in
Jilantai sag; the favorable hydrocarbon generating and exploration areas should be located in a
fault convex zone with greater depth, the northern part of Jilantai sag.

Key words: source rock; oil source comparison; stratigraphic correlation; Guyang Formation;
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Fig. 1 Division of Tectonic Units in Hetao Basin and Location of Jilantai Sag
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Fig.2 Correlation Cross-sections of Lower Cretaceous Guyang Formation from Wells JC1, ST1 and ST2
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Fig. 7 Seismic Facies of Medium to Strong Amplitude Continuous Reflection of Dark Shale on the Southeast Segment

of NE-extending Seismic Section Through Well ST1
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Fig. 8 One Dimensional Forward Model of Thickness Variation of Dark Shale of Gul Member in Well ST1
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