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1
a. 2842 2863.06 m x40( +); b. 118 2859.94 m x40( +)
c. 211 2921.04 m x40( -); d. 118 2898.04m x100( -)

Fig. 1 Microscopic characteristics of quartz sandstone and lithic sandstone in the study area
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Table 1 Clay mineral content from the X-diffraction
( 4) analysis in sandstone from wells in the study area
( 3) 1% 1% 1% 1%
118 60 0 10 30
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Fig.5 Kaolinite clay mineral cementation

a. 118 2858.71m x 40( —); b. 118 2892.24m x40( —)

Fig.6 Dissolution of quartz sandstone
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Fig.8 The relationship between porosity and quartz content
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Characteristics and Mechanism of Permian Shanxi Tight Reservoir
of Changbei Gas Field Ordos Basin

SUN Hai4ao' ZHONG Da-kang' ZHANG Xiang-ning® LIU Huidin’

(1. China University of Petroleum Beijing 102249; 2. PetroChina Foreign Cooperation Administration Department Beijing 100007)
3. Geophysical Exploration Institute of Hebei Province. Langfang Hebei 065000)

Abstract Changbei gas field is located in Yishan Slope of the northern center of the Ordos Basin China. The main
pay zone reservoir is Upper Paleozoic Lower Permian Shanxi P, S quartz arenite which deposited in distributary chan—
nel of delta plain. The reservoir is low porosity low permeability tight reservoir with average porosity of 5.2% and av—
erage permeability of 0.7 x 107 pum’in a current depth of 2 700 ~2 950 m. Integrated study on depositional environ—
ment lithology diagenesis and tectonic background has been conducted. The reasons cause this low porosity low per—
meability tight reservoir features are considered as the following two factors. (1) On one hand the reservoir was de-
posited in a coaly bearing acid environment of deltaic distributary channel the original pore water is acid water with
non saturated calcium carbonate which can not form earlier cementation within the sandstone reservoir. However

compaction has significantly reduce the original pore and pore volume. On the other hand this acid diagenesis envi—
ronment cause large amounts of secondary quartz cementation fill the pores left out during compaction of sandstone res—
ervoir. This is the main reasons cause the low porosity low permeability tight reservoir features in the region. Observa-
tion from thin section indicate that calcium carbonate cementation is not developed in the pore of sandstone reservoir
especially in the earlier stage the average component of calcium carbonate cementation is 1% ~3% authigenic kao—

linite cementation is well developed with an average component of 7% ~10% illite segmentation is also less devel-
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oped <3% secondary quartz cementation well develop mostly reach Il —1II level with an average component of 5%

~10% some layer can reach 10% ~18% and maximum is 23% this phenomenon indicated the acid diagenesis en—
vironment of P,S* quartz arenite reservoir in Changbei gas field. (2) Tectonic study indicated that Changbei gas field
is located in Ordos Basin tectonically stable at the time when Lower Permian Shanxi Formation was deposited. No tec—
tonic movement and significant structure activities developed so that the formation layers are flat and rare faults and
folds seen in the Changbei field. Buried history analysis also indicated that there is no apparently uplift and subsid—
ence after P;S” Shanxi Formation deposited. Underground water especially organic acid and CO, acid water is not ac—
tive and pore is reduced by compaction and silicon dioxide cementation acid water cant effectively dissolve the res—
ervoir and displacement of materials in the pore. On the other hand there are few dissolvable components e. g. feld-
spar ( <3%) lithic and carbonate cementation in the rock hence limited amount of secondary pores generated this
is the second reason that cause poor quality reservoir in Changbei gas field.

Key words tight reservoir; mechanism; diagenisis; Ordos Basin; Shanxi Formation
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