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Characteristics and genesis of high-porosity and low-permeability
reservoirs in the Huangliu Formation of high temperature and
high pressure zone in Dongfang area, Yinggehai Basin
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Abstract: The significant oil and gas exploration breakthrough made in the middle-to-deep-layers in HTHP ( high tempe-
rature and high pressure ) central diapir zone in DF area of Yinggehai Basin poses a big challenge to traditional oil and gas
exploration theories. Lithology , diagenesis , physical properties and microscopic pore throats analyses were carried out on
the reservoirs in the Huangliu Formation of the area to classify the types of the reservoirs and understand the genesis of
high porosity and low permeability formation. The results indicate that the reservoirs are mainly siltstone experienced weak
compaction and cementation. The physical properties of the reservoirs are dominated by medium porosity and medium-to-
low permeability with great variance. Pore throat size distribution of the reservoirs is highly heterogeneous : reservoirs of
different physical properties have similar pore size but greatly different average pore throat sizes. According to shale con-
tent , permeability , average throat size and displacement pressure ,the reservoirs can be categorized into four types ;slightly
shaly reservoirs with medium porosity ,medium permeability and small throat size;type [ and type II moderately shaly
reservoirs with low permeability and small throat size ;shaly reservoirs with low porosity and extra-low permeability and fine-
to-small throat. Evident shows that the formation of the reservoirs was closely linked to overpressure and active high-tempe-
rature thermal fluid flow. However,the permeability of the reservoirs was mainly controlled by sedimentation. Fine grain size
and high content of mud are considered to be the main reasons for the formation of the low permeability reservoirs.
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Fig. 1 Sedimentary facies and model of lowstand system tract in the 1* member of the Huangliu Formation

in northern Yinggehai Basin( modified from Research Institute of Zhanjiang Branch,CNOOC, 2010)
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Fig. 2 Classification and grain size curve characteristics of sandstone compositions in the Huangliu Formation of DF area, Yinggehai Basin
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Fig. 3 Features of compaction and cementation in reservoirs of the Huangliu Formation of DF area, Yinggehai Basin
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Fig. 5 Histogram of physical properties of reservoirs in the Huangliu Formation of DF area, Yinggehai Basin
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Table 1 Pore structure parameters of the Huangliu Formation samples in DF area, Yinggehai Basin
fLE R/ i TR PEALE fLELE F i EE v HESKIE )/
[y} =] VRRE/ A
RisS e WE/w % (107 pm?)  CEB/um CEf/pm FEE Ffem EREL g
N1 D12 2 710.75 15. 67 0.17 1.45 152. 11 176. 31 11. 01 0.55 0.32
N2 E2 2 985.30 17.30 1.32 1.22 146. 68 161. 82 1.10 0.41 0.50
N3 E3 2 899.95 12.87 0. 035 1.41 129. 03 54.55 10. 21 0.02 4.29
N4 F2 3129. 10 17. 14 28.00 2.87 151. 81 94. 14 1. 14 1.30 0.16
N5 E4 2 863. 60 18. 11 12.59 2.73 154. 30 72.48 2.74 1.03 0.21
N6 E6 2 875.83 19.34 2.70 1.59 146. 88 116. 86 1.54 0.52 0.36
N7 E6 2 861.94 19. 19 4.91 2.00 147.29 94.73 1.71 0.67 0.29
N8 E2 3048.10 13.30 0.12 2.60 151.02 75. 62 2.82 0.83 0.25
N9 E2 2 993. 65 11.22 0.073 0.25 128. 18 611.69 0.09 0.04 2.90
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Table 2 Types of reservoirs in the Huangliu Formation of DF area, Yinggehai Basin
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Fig. 7 Relationship of physical properties with average grain size and mud content of

reservoirs in the Huangliu Formation of DF area, Yinggehai Basin
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Table 3 Statistics of pore types in reservoirs in the Huangliu Formation of DF area,Yinggehai Basin

- R/ @ﬁwfﬁ FLBRZH BB H I o Ll %
mo LR % il 7L KARMEIL A RRARL ZRIEAL AL R AL
1 2 878. 16 19.5 51.8 10. 8 6.2 0.5 10. 8 20.0
2 2 876. 35 20.4 57.9 10.3 6.2 0.5 13.3 16. 4
3 2 870. 02 20.5 51.8 10. 8 7.7 0.5 19.5 14.9
4 2 867.59 21.5 66.7 10. 8 6.2 0.5 9.2 16.9
5 2 863.99 21.5 61.5 14. 4 7.7 0.5 10. 8 15.4
6 2 861. 87 23.1 62.6 16. 4 11.8 0.5 16. 4 10. 8
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