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Formation time of secondary pores in the sandstone and hydrocarbon
reservoir of Denglouku Formation in Songliao Basin

WANG Cheng'?, ZHAO Hai-ling', SHAO Hong-mei’, HONG Shu-xin?, ZHANG Jing', PAN Hui-fang’,
YANG Lian-hua?, WANG Ping? and QIAO Jian-hua’
(1. School of Energy Resource, China University of Geosciences, Beijing 100083, China; 2. Daqing Oilfield Research
Institute of Exploration and Development, Daging 163712, China)

Abstract: Using the homogenization temperatures of brine inclusions formed in the same period as hydrocarbon
inclusions, in combination with the burial and heat history, the authors got to know that the formation time of
the natural gas reservoir of sandstone in 3rd and 4th Member of Denglouku Formation should be 96~81.5 Ma,
which can be further divided into three periods, namely 93~91Ma, 88.8~82.8 Ma and 82.3 Ma—~81.5 Ma.
The first two periods lasted relatively long, whereas the third period lasted comparatively short. According to
the phenomena that the distribution of the secondary pores is controlled by T, fault macroscopically and that
there exists the development-underdevelopment-development cycle microscopically, it is held that fractures
served as the migration pathways of the acid fluids. The formation time of early T, (the sedimentary time of
Denglouku Formation, 1st Member of Qingshankou Formation and Yaojia Formation) was the time when the
secondary pores were formed. The matching of the reservoir and the cover seemed to be most perfect in the sedi-

mentary period of 1st Member of Qingshankou Formation, during which the formation time of the secondary
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pores and that of the injection of hydrocarbon matched well, resulting in the easy formation of gas reservoirs.
The matching of the reservoir and the cover was relatively good in the sedimentary period of Yaojia Formation,
however during which the gas source remained insufficient. In this period, the secondary pore belts could form
low-yielded gas reservoirs or gas-water formations. The matching of the reservoir and the cover was the worst in
the sedimentary period of Denglouku Formation, during which the secondary pore belts could hardly be pre-
served, leading eventually to the formation of dry formations.
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Fig. 2 Variation of aliphatic acid with depth
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1

Table 1 The data of homogenization temperatures of organic and the same term brine inclusions

B | #% FHH/m HHSBREY—BE/C Sk E R E R —RE/ C
2735.8 102 110 119 85
FSH2 | 2776~2778 110 120 95 95 101 115 115 121 123
2786~2848 115 120 124 105 105 110 130 133
Kd4 27434 105 110 90 28 99
FSH4 2746.7 107 114 95 98 105
27483 101 120 99 108 110
FSH5 2894.1 103 110 87 90 95
PSHD 28774 1s 17 110 130 140
28843 19 127 131 140 141 150

115 115 120 120 121 125 128
130 130 130 130 135 139

2960~2 963 105 111 115 120 121

2975~2977 113 115 110 111 137 140 141 145
2981.8 115 121 140 150 150
FSH4 29859 125 120 150 153
K1d3
29933 128 125 130
2997~2 999 125 128 130 130 125 140 145 150
3 004~3 006 125 130 135 120 150 150 150 155
2909.0 110 90 99 100 119
29203 94 122 109 127
FSH5
29380 127 135 110
2946.9 113 119 135 138 145
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Fig. 4 Histogram showing homogenization temperatures of
brine inclusions 5

Fig. 5 Inferred period of the injection of oil and gas into
100 Ma the reservoir in Songfangtun area
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