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Abstract

Based on core observation, physical property, casting thin section and SEM, coupling mechanism
of sedimentation-diagenesis-physical property from Xinhe Formation massive sandstones in
Yabrai Basin was investigated, in order to discover the root of the poor correlation between po-
rosity and permeability whose crossplot exhibits the complex “two vertical sections clamping one
horizontal section” feature. The result shows that 3 Kkinds of the coupling mechanisms of the sedi-
mentation-diagenesis-physical property control the development processes of 7 types of massive
sandstones and this fact is the root of the complex physical property from Xinhe Formation mas-
sive sandstones in Yabrai Basin. The high viscous sandy debris flow sediment forms the type-I low
porosity and permeability sandstones under compaction. The low viscous sandy debris flow sed-
iment with intergranular pore of illites and calcite dissolved pores becomes the type-II middle
porosity and permeability sandstones. By the differential dissolution of the calcite cement and
feldspar, the grain flow sediment evolves to the type-III low porosity and permeability sandstones,
type-1V middle porosity and permeability sandstones, type-V high porosity and middle permeabil-
ity, type-VI high porosity and middle permeability and type-VII high porosity and permeability. In
the crossplot of the porosity and permeability, its left lower vertical section consists of the type-I
and type-III sandstones, the right upper vertical section is type-VII sandstones, and the middle
horizontal section is composed of the type-II sandstones and type-IV to type-VI sandstones. The
root of the poor correlation between porosity and permeability is attributed to the sedimentation
and diagenesis, of the two, the former is the internal factor of the poor physical property, and the
latter is the direct cause of the poor physical property.
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Figure 1. Characteristics of porosity and permeability from Xinhe Formation massive sand-
stones in Yabrai Basin (218 sets of data)
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Table 1. Classification standard of physical property from Xinhe Formation massive sandstones in Yabrai Basin
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Figure 2. Typical core photos from Xinhe Formation massive sandstones in Yabrai Basin
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Table 2. Classification statistics from Xinhe Formation massive sandstones (49 samples)
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Figure 3. Typical microphotos from Xinhe Formation massive sandstones
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Figure 4. Three-terminal classification of 7 types of massive sand-
stones (49 samples)
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Figure 6. A real porosity histogram of reservoir spaces in 7 types of massive sandstones (49 samples)
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Figure 7. Characteristics of porosity and permeability in 7 types of massive sandstones (49 samples)
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Figure 9. Process graphic on coupling mechanism of sedimentation-diagenesis-physical property from low viscous sandy
debris in Xinhe Formation
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Figure 10. Process graphic on coupling mechanism of sedimentation-diagenesis-physical property from grain flow in
Xinhe Formation
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