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Abstract: The Jurassic strata in Lenghu area are rich in oil and gas resources and have a high degree of reservoir densification. In
order to find out the genetic mechanism of porous and low permeability reservoirs and to analyze the controlling factors of reservoir
development, a variety of experimental methods are used in this work, such as analyses of normal thin-section, cast thin-section and
scanning electron microscope, X-ray diffraction of clay minerals and nuclear magnetic resonance. Based on the description of
petrology characteristics of reservoir pore structures characterization and physical characteristics, the characteristics of reservoir
diagenesis are investigated. The results show the following: (1) The rock types of the Jurassic reservoir rocks in the study area are
mainly feldspathic lithic sandstones and lithic sandstones. The main pore types of sandstones are mainly secondary solution pore and
the proportion of micro pores are relatively high. The average porosity of sandstone is 9.96% and the average permeability of
sandstone is 2.26x10” pm’, belonging to special low porosity-ultra-low permeability reservoirs. (2) The types of diagenesis are
mainly compaction, cementation and dissolution. The diagenetic evolution mainly takes place during the mesodiagenetic phase A.
The diagenetic sequence can be summarized as follows: compaction - a small amount of calcite cement is formed - feldspar and rock
debris are slightly corroded - secondary enlargement of quartz - feldspar and rock debris are strongly corroded due to the formation of
a large number of organic acids - clay minerals appear widely - secondary enlarged edges appear again in quartz particles - feldspar,
rock debris and clay minerals are gradually transformed into illite - a small amount of iron-bearing calcite cement is formed. (3)
Various types of diagenesis had once played important roles in the formation of ultra-low permeability tight sandstone reservoirs. The
coal measure strata were rich in the remains of aquatic and terrestrial animals and plants. After the sediment was buried, the organic
matter can decompose and produce humic acid, and then form an acidic environment. There were little calcite cements in the clastic
reservoir because of the acidic water medium condition of the coal measures strata in the early diagenetic stage. The strong
compaction greatly reduced the primary porosity. The widespread clay minerals occupy the pore space and divide the macropores
into countless micro pores. The cementation of clay minerals further intensifies the reservoir densification, which intensifies the
process of reservoir densification. The continuous dissolution of feldspar and rock debris components by organic acid fluids which
came from thermal evolution of organic matter played a key role in improving reservoir physical properties. This study can deepen
the understanding of diagenetic evolution of tight sandstone reservoir in the northern margin of Qaidam Basin, which has a guiding
significance for further oil and gas exploration.

Key words: Lenghu region; tight sandstone; diagenesis; reservoir physical properties
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Fig. 4 Micrograph of rock types and pore characteristics of Jurassic reservoir
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Fig.5 Porosity(a) and permeability(b) of Jurassic sandstone reservoirs in Lenghu Area
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Table 1 Statistical table of mercury parameters of Jurassic reservoirs in the research area
I R LA é§$zﬁgmﬁiﬁ%ﬁwﬁﬁ %kﬁﬁ 350 ERMEE B RE
/m % /<107 pm® /% 1% /MPa W& IE 42 /um Mk 5 /um F 5 T E/um FEF/um

A F 3482.60 16.90 0.74 67.16  37.13 0.44 1.67 0.56 0.81 0.12
A% 430774 10.00 0.05 7523 34.07 3.10 0.24 0.11 0.12 0.07
AF1 431077 7.80 0.27 89.27  39.08 7.10 1.05 0.39 0.51 0.31
AE 431145 740 0.04 64.01  37.63 3.30 0.22 0.08 0.11 0.02
AE 431233 7.70 0.20 6227  41.62 0.59 1.25 0.43 0.62 0.06
A F1 4314.08 10.60 0.04 67.82 3487 4.05 0.18 0.09 0.10 0.04
AF1 431455 1030 0.09 80.52  24.79 1.40 0.53 0.22 0.25 0.18
A F1 431536 9.80 0.22 68.75  17.67 6.10 0.89 0.42 0.52 0.15
AF1 431874 8.70 0.06 7145 4341 1.80 0.41 0.18 0.21 0.07
A F1 348290 13.10 0.62 7937  36.83 0.43 1.71 0.51 0.76 0.18
AE 431541 1040 0.14 79.92 3739 1.00 0.74 0.21 0.27 0.10
#F1 432026  8.90 0.54 78.87  25.00 0.40 1.84 0.56 0.70 0.32
#95 3358.00 11.80 0.26 76.15  45.08 0.90 0.82 0.22 0.35 0.06
#95 335845 13.20 0.16 61.03  41.71 0.99 0.74 0.16 0.25 0.01

V-1 1H 9.96 0.26 72.99 3545 2.26 0.87 0.30 0.40 0.12
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Fig. 7 Comprehensive curves of physical parameters of sandstone reservoir
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Table 2 Statistical table of nuclear magnetic resonance parameters

He S EWE/mM R BEILBRE/ % BEGEE R X107 um® SR KR /% AT B K R R /%

#EH 7 4307.92 J 7.17 2.54 58.55 41.45

#FH 14 4318.01 J 4.59 1.06 73.61 26.39

495 4 3357.89 J 11.12 0.20 79.92 20.08
A2k 7.63 1.27 70.69 29.31
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Fig. 9 Diagenetic sequences of the Jurassic reservoir rocks in the Lenghu area
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