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Characteristics and formation mechanisms of high quality reservoir of volcaniclastic
sedimentary rocks of Early Cretaceous in Songliao Basin
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Abstract: The prolific gas reservoir of volcaniclastic sedimentary rocks of Early Cretaceous of Wangfu fault sag (WFS) in Songliao
Basin (SB) was found in 2011. However, the characteristics and formation mechanisms of high quality reservoirs in volcaniclastic
sedimentary rocks of SB is not well understood. In this paper, volcaniclastic sedimentary rocks of Shahezi Formation of well block
CS6 in WES of SB is taken as an example of high quality reservoirs. The void space, porosity-permeability, pore throat and pore di-
ameter are discussed using the following method; thin sections impregnated with blue epoxy resin, helium (He) injection, mercury
(Hg) injection and nuclear magnetic resonance respectively. The formation mechanism and main controlling factors of high quality
reservoirs are analyzed based on all the above methods. The result shows that the high quality reservoirs are reworked lapilli and
breccia,and exhibits the coarsening-upward successions. Primary and secondary porosity and secondary fracture porosity has been i-
dentified. The intragranular vesicular of primary porosity are distinguished void space of high quality reservoirs. It has the character-
istics of large pore and small throat. The porosity and permeability of reworked breccia is higher than reworked lapilli, and both dis-
play relatively higher porosity and permeability than the sedimentary rocks in Shahezi Formation. The porosity is correlated to burial
depth. The formation mechanism of volcaniclastic sedimentary rocks reservoir are gas released in parent rocks, grain-support con-
tacts,alteration by organic acid and tectonic deformation. The main controlling factors of reservoirs {ormation are gas released in par-
ent rocks and the grain-support. The high quality reservoirs are distributed in the middle part of alluvial {an of volcaniclastic sedimen-
tary rocks., Volcaniclastic sedimentary rocks with grain-support, coarse particle, highly percentage of volcaniclasts with intragranular
vesicle and burial depth less than 3000 m are the favorable target of exploration,
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Fig.1 Location of the study area
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Fig.3 Distribution characteristics of volcaniclastic sedimentary rocks for CS6 well block in Wangfu fault sag, Songliao Basin
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Fig. 4 Reservoir space features of volcaniclastic sedimentary rocks for CS6 well block in Wangfu fault sag,Songliao Basin
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Fig.5 Porosity and permeability feature and the capillary pressure curve feature of volcaniclastic sedimentary rocks for

CS6 well block in Wangfu fault sag, Songliao Basin
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Fig.6 Characterization of nuclear magnetic resonance of volcaniclastic sedimentary rocks for CS6 well block in

Wangfu fault sag,Songliao Basin
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