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OIL AND GAS EXPLORATION PROSPECT OF HONGMIAOZI FAULT DEPRESSION
IN THE SOUTHEASTERN PERIPHERY OF SONGLIAO BASIN:
A Case Study of Lower Cretaceous Yingzuilazi Formation in LXD1 well

LI Ming-fei', WANG Dan-dan®*, GAO Yi', WANG Lin', LU Tian-jun'
1. No. 243 Geological Party, CNNC, Chifeng 024000, Inner Mongolia, China; 2. Oil and Gas Resources Survey Center, CGS, Beijing 100083, China

Abstract: Hongmiaozi fault depression, located in northern Huanren Basin, is a half-graben depression faulted in the
east and overlapped in the west. The outcrops and limited drilling work reveal a favorable condition for the formation of
source rocks. Based on the drilling data from LXD1 well in the western fault depression, the study analyzes the oil-gas
geological conditions and accumulation prospect of Yingzuilazi Formation. Test analysis shows that there is good oil-gas
indication in Yingzuilazi Formation, with the source rocks dominated by semi-lacustrine grayish black mudstone, high
abundance of organic matter, and the main body of organic matter in mature hydrocarbon generation stage, belonging to
medium-good source rocks. Although the reservoirs are mainly of ultra-low porosity and low permeability type, the
andesitic volcanic rock formation reservoirs are developed in both the overlying Linzitou Formation and underlying
Guosong Formation, which provide multiple reservoir spaces for the formation of oil-gas reservoirs. Besides, the
electrical exploration comprehensive interpretation section shows that the Yingzuilazi Formation with developed source

rocks is sandwiched between the two volcanic formation reservoirs of Linzitou Formation and Guosong Formation, and
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directly contacted with the volcanic reservoir roof of Guosong Formation, forming a favorable source-reservoir-cap

combination. It is inferred that Hongmiaozi fault depression has a good prospect of oil and gas exploration.

Key words: Lower Cretaceous; Yingzuilazi Formation; source rock; oil-gas resources; exploration prospect; Songliao
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Fig. 1 Tectonic location map of Hongmiaozi fault depression
(Modified from Reference [1])
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Table 1 Composition of natural gas and carbon isotopes
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Fig. 2 Stratigraphic sequence and source-reservoir-cap
combination of Hongmiaozi fault depression

(Modified from Reference [3])
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Fig. 3 Characteristics of oil-bearing rocks from LXD1 well

a—ilBERP A (oil spotted sandstone) ; b—VB A ZE4EIMFL (oil spots in mudstone fracture); —2¢VEIESHITMBKERD 2 (oil spotted sandstone under fluorescence

irradiation ) ; d—2¢JEIE ST IR A TN (0il spots in mudstone fracture under fluorescence irradiation )
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Table 2 Organic matter abundance and peak temperature

parameter pyrolysis analysis results of dark mudstone in

Yingzuilazi Formation of LXD1 well
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Table 3 Pyrolysis analysis results of organic matter type parameters of dark mudstone in Yingzuilazi Formation of LXD1 well
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TR Im A FE i /mg N A N A A
(TOC)/% (5,)/10 (5,)/10 (83)/10 (S+5,)/10°  (HI1)/10 (Tye) (D)%
168.1 KB 83.5 0.71 0.35 1.33 1.04 1.68 187.00 1.28 19.60
259.2 TR 78.1 1.24 0.72 1.58 117 2.30 128.00 1.35 15.42
264.0 REBAAA 95.2 1.45 0.91 2.01 0.92 2.92 138.00 2.18 16.69
313.3 IREBAAA 73.9 1.38 0.36 1.42 0.95 1.78 103.00 1.49 10.68
4835 JRBEMFRIES 69.9 1.44 0.70 111 0.95 1.81 77.00 1.17 10.47
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Fig. 5 Porosity and permeability characteristics of reservoir in Yingzuilazi Formation

1—TJZ(dry formation); 2—3%lll)Z (oil-bearing formation)
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Fig. 7 A-A’ electrical exploration profile with fine geological interpretation in Hongmiaozi fault depression
(Modified from Reference [2])
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