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Gas charging and overpressure evolution history of the Neogene Huangliu
Formation reservoir in Ledong 10 area, Yinggehai Basin

Fan Caiwei, Liu Aiqun, Wu Yunpeng, Hou Jingxian

(Zhanjiang Branch of CNOOC Ltd. , Zhanjiang , Guangdong 524057, China)

Abstract: The abnormal high pressure of the Huangliu Formation reservoir in the Yinggehai Basin is quite common with
a pressure coefficient reaching up to 2. 3. The development and evolution of overpressure are closely related to natural
gas accumulation. This study focuses on the relationship between gas accumulation and reservoir pressure evolution,
based on the petrographic observation of fluid inclusions, coupled with the trapping pressure of gas inclusions in the
Huangliu Formation reservoir revealed by microscopic temperature measurement of fluid inclusions and Laser Raman
spectrometry. The reservoir of Huangliu Formation in Ledong 10 area of Yinggehai Basin develops pure-CO, gas
inclusions, CH,-rich gas inclusions, as well as mixed CO, and CH, gas inclusions, corresponding to CO, and
hydrocarbon gas charging of two stages respectively. The two-stage CO, charging occurred 2. 0 Ma and 1. 0 Ma ago from
now, respectively, and the CO, is of inorganic origin as shown by the carbon isotopes in the inclusions. The two-stage
hydrocarbon gas charging occurred 1.8 Ma and 0.4 Ma ago from now, later compared with the CO, charging. The
overpressure of Huangliu Formation reservoir experienced a process of increasing first and then decreasing. From
2.0 Mato 1. 0 Ma, the two-stage CO, and one-stage natural gas charging gradually increased the reservoir pressure of the
study area. As the second-stage CO, charging occurred in the formation, the maximum pressure coefficient reached
2.43. The residual pressure and pressure coefficient in the reservoir during the second-stage hydrocarbon gas charging
are lower than the second-stage CO, charging, which may indicate that natural gas leak might happen after the second-

stage CO, charging, which functions to reduce the reservoir pressure around 1.0 Ma to 0.4 Ma. The relationship
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between natural gas charging and pressure evolution of the Huangliu Formation reservoir in Ledong 10 area of Yinggehai

Basin is of great significance to understanding the pattern of natural gas accumulation.

Key words: fluid inclusion, Raman spectrum, paleo-pressure restoration, natural gas charging history, Huangliu

Formation, Neogene, Yinggehai Basin
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Structural unit division and sampling well distribution in the Yinggehai Basin
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Fig. 2 Micrographs showing the petrographic characteristics of fluid inclusions in the Huangliu Formation reservoir in Ledong 10 area,
Yinggehai Basin
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Fig. 3 Histograms of homogenization temperature for different fluid inclusions, and diagram showing the relationship between homogenization

temperature and salinity of fluid inclusions in the Huangliu Formation reservoir in Ledong 10 area, Yinggehai Basin
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Table 1 Summary of Raman quantitative parameters of pure/CO*-rich inclusions in the Huangliu Formation reservoir in

Ledong 10 area, Yinggehai Basin

- e X P B [FTER K A A _— N
s i VR /m RO E PORBUEREE /em™ B/ (grem™) . i3k J1/MPa EVIEY
H—iRErC
1 LDI0-A  4165.8 BERIPR 104.5 0.72 175.6 62.2 1.48
2 LD10-A 4165.8 E%”‘”F%' 104.0 0.53 161.4 36.7 1.05
3 LD10-A  4170.0 BERIPR 104.5 0.72 177.3 62.8 1.50
4 LDI0-A  4170.0 BRI 104.5 0.72 177.3 62.8 1.50
5 LDI0-A  4170.0 YRR 104.5 0.72 177.3 62.8 1.50
6 LDI0O-A  4249.0 E%zé;ﬁﬁ 104.9 0.90 175.6 100. 6 2.45
7 LDIO-A  4249.0 BRI 104.9 0.90 175.6 100. 6 2.45
8 LDIO-A  4249.0 %ﬁ% 104.0 0.53 155.3 34.5 1.05
9 LDIO-A  4134.5 BERIPR 104.5 0.72 177.3 62.8 1.50
10 LD10-A 4134.5 Eya%z”!ﬁft 103.9 0. 47 155.3 29. 8 0.90
11 LD10-B 4039.0 ﬁﬁ”"!ﬁ-@ 104. 4 0.67 170. 8 53.9 1.46
12 LDI0-B  4039.0 LR 104.0 0.53 158.7 35.7 1.05
13 LDI0-B  4064.8 YEZLR 104.0 0.53 158.7 35.7 1.05
14 LD10-B 4064. 8 Eyué;ﬁ;i 104.0 0.53 158.7 36. 1 1.06
R2 BEREZMFFIOIRERAEETECH,ERTHETESH

Table 2 Statistics of Raman quantitative parameters of CH,- rich inclusions in the Huangliu Formation reservoir in Ledong

10 area, Yinggehai Basin

FE A WEm RERE T gpmeary R e M
{7 F/em™ Hj—iRErC
1 LDI0O-A  4170.0 HEZLRR 2913.02 0. 174 165.0 45.56 1.25
2 LD10-A  4170.0 B 2912.95 0.177 165.0 46.71 1.28
3 LD10-A  4170.0 BB 2913. 10 0.171 168. 3 44. 85 1.22
4 LD10-A  4170.0 YL 2912.99 0.175 168. 3 46.59 1.27
5 LD10-A  4170.0 Eﬁi%‘éﬁﬁ 2912.99 0.175 168. 3 46.59 1.27
6 LDIO-A  4170.0 PaE iy 2912.99 0.175 168. 3 46. 59 1.27
7 LDIO-A  4249.0 AHERLP 2912.99 0.175 168. 3 46. 59 1.27
8 LDI0-A  4249.0 Eﬁ?”ﬁﬁ 2912.99 0.175 168.3 46.59 1.27
9 LDIO-A  4249.0 L 2912.97 0.176 168.3 46. 96 1.28
10 LDIO-A  4249.0 BRI 2912.99 0.175 168.3 46. 63 1.27
11 LD10-A  4249.0 B L 2912.97 0.176 168. 3 46. 96 1.28
12 LD10-A  4249.0 B 2912.96 0.177 168. 3 47.13 1.28
RI BREZMEAFIIXERABERTRESEEMTREEESH

Table 3 Statistics of Raman quantitative parameters of mixed gas inclusions in the Huangliu Formation reservoir in Ledong

10 area, Yinggehai Basin
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Table 4 Statistics of isotopic parameters of CO’-rich gas inclusions in the Huangliu Formation reservoir in Ledong 10 area,
Yinggehai Basin
I TREE/m AUD- AU A" AU AU F 8"Co, CO, B
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LD10-A 4170.0 3207. 608 1 080. 343 63.5726 39.2516 0.023979789  0.466 9726 -3.496 8 TEHLAL A
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