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Double-factor evaluation for oil and gas geochemical anomalies :

A case study of Linnan—Qianguantun areas, Jiyang Depression, Bohai Bay Basin

YANG Jun"?, SHEN Zhongmin', WANG Guojian®, NING Lirong’
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Chengdu, Sichuan 610059, China; 2. Wuxi Research Institute of Petroleum Geology, SINOPEC, Wuxi, Jiangsu 214126, China)

Abstract; In the past, the evaluation of geochemical anomalies often only focused on geochemical indicators,

with less consideration of geological factors, so the evaluation results lacked geological support. Taking the

Linnan—Qianguantun areas of Jiyang Depression as an example, some effective indicators such as acidolysis

methane, headspace methane, free methane and physically adsorbed methane were identified by a single

indicator anomaly. Then, the comprehensive anomaly was obtained by a superposition method. An anomaly

evaluation intersection diagram was made combining geochemical indicators with the geological characteristics of

the study area. The evaluation results were in good agreement with the actual results, indicating that the double-

factor evaluation for oil and gas geochemical anomalies provides good prospect evaluation. It provides a technical

means for the comprehensive evaluation of comprehensive anomalies.

Key words: comprehensive anomaly; geochemical indicator; geological factor; superposition method; double

factor; Jiyang Depression
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Fig.1 Geological features and well locations
in Linnan—Qianguantun areas, Huimin Sag, Jiyang Depression
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Fig.2 Anomalies of residual free methane, headspace methane, physically adsorbed methane

and acidolysis methane in Linnan—Qianguantun areas, Huimin Sag, Jiyang Depression
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Fig.3 Comprehensive anomalies and single indicator

anomalies with better ring morphology in Linnan—Qianguantun
areas, Huimin Sag, Jiyang Depression
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Table 1 Anomaly indicators and their total contribution rates
in Linnan—Qianguantun areas, Huimin Sag, Jiyang Depression
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Table 2 Contribution rates of primary and
secondary indicators in comprehensive

anomalies in Linnan—Qianguantun areas,
Huimin Sag, Jiyang Depression
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Table 3 Contrast rates of anomaly indicators
in comprehensive anomalies and single indicator
anomalies with better ring morphology in
Linnan—Qianguantun areas, Huimin Sag,
Jiyang Depression
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S 1.27
Y 2.52
1 2.07 87.26
D 2.07
X 2.43
S 1.39
2 Y 2.48 1.76 74.11
D 1.41
D 1.35
3 1.55 65.05
X 1.74
X 2.03
4 2.38  100.00
Y 2.72
D 1.21
5 Y 2.44 1.84 77.61
X 1.88
D 1.86
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X 2.24
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7 Y 2.77 2.01 84.77
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Y 2.81
8 2.07 87.16
D 1.33
9 S 1.33 1.33 56.00
10 D 2.00 2.00 84.21
11 X 1.33 1.33 56.00
12 Y 2.36 2.36 99.37
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Fig.4  Genetic separation of 1# comprehensive anomaly
in Linnan—Qianguantun areas, Huimin Sag, Jiyang Depression
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Table 4 Thermogenic probability of comprehensive
anomalies and single indicator anomalies with better
ring morphology in Linnan—Qianguantun areas,
Huimin Sag, Jiyang Depression
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Table 5 Geochemical evaluation probability of anomalies
in Linnan—Qianguantun areas, Huimin Sag, Jiyang Depression

ST 1 2 3 4 5 6 7 8 9 10 11 12
G/ % 100.00  85.00 65.00 50.00 65.00 30.00 85.00 50.00 35.00 15.00 15.00 35.00
C/% 87.26  74.11 65.05 100.00 77.61 86.32 84.77 87.16 56.00 84.21 56.00 99.37
R/ % 89.47 100.00 81.82 100.00 100.00 100.00 100.00 100.00  100.00 91.67 100.00 100.00
P/ % 92.08 85.72 70.20 9.37 79.61 63.74 89.65 75.82 58.09 48.74 43.80 70.32
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Table 6 Gradation and importance
of faults in Linnan—Qianguantun areas,
Huimin Sag, Jiyang Depression
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Table 7 Geological evaluation probability of anomalies
in Linnan—Qianguantun areas, Huimin Sag, Jiyang Depression

S 1 2 3 4 5
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