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Genetic mechanism and evolution characteristics of overpressure in the lower
play at the southern margin of the Junggar Basin,northwestern China
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Abstract ; Intensive tectonic compression during the late Himalayan resulted in overpressure of complex evolution history
in the lower play at the southern margin of the Junggar Basin. Based on an integration of formation pressure with
geological data, this study discusses the features of log responses and comprehensive compaction of sandstone and
mudstone in the lower play of the study area. The genetic mechanisms of the overpressure in the play are identified in
combination with modified overpressure recognition diagrams and paleo-tectonic stress measured by Kaiser effect. The
evolution characteristics of these mechanisms and their contribution to the current overpressure are also quantitatively
evaluated based on the numerical simulation of both tectonic stress and overburden on compaction. The results show that
horizontal tectonic compression is the main cause of the over-pressurized Qigu Formation in the lower play of the study
area, followed by vertical disequilibrium compaction and overpressure transmission vertically along the faults and laterally
in sandstone. The vertical disequilibrium compaction began to develop in certain parts of the study area since the

Paleogene to the deposition of the Taxihe Formation. Its contribution to the presently over-pressurized Qigu Formation in
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the eastern Sikeshu Sag and the east part of the third row of structural belt in the play are 1. 4% and 33. 3%,

respectively. The continuous tectonic compression in high intensity led to a rapid increase of overpressure in the lower

play since the end of the Taxihe depositional period, with contributions of 65. 8% and 50. 8% respectively to the

overpressure in the formation of the two locations. The overpressure transmission mechanism was initiated and accelerated

in the deep reservoirs of the play since the end of the Dushanzi depositional period, especially the Quaternary, when

anticlines and faults were formed. Its contributions to the overpressure of the formation in the two locations are 32. 8%

and 15.9 % ,respectively.
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Fig. 1 Sketch map showing the tectonic locations(a) and unit divisions(b) at the southern margin of the Junggar Basin
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Fig.2 Models for differentiating the main overpressure mechanisms ( modified after references[28],[31],and [34])
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Fig.3 Distribution of measured formation pressure in the lower play at the southern margin of the Junggar Basin
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Fig.4 Comprehensive compaction curves and formation pressure distribution of sandstone and
mudstone from Well Dsl at the southern margin of the Junggar Basin
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Fig.5 Comprehensive compaction curves and formation pressure distribution of sandstone and
mudstone from Well Xhl at the southern margin of the Junggar Basin
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Fig. 6 Comprehensive compaction curves and formation pressure distribution of sandstone and

mudstone from Well T6 at the southern margin of the Junggar Basin
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Q009  J,x  677.78 62.16 16.27 oy >oy 45.90
Fel Kig 5784.50 126.99 138.89 oy <oy -11.90
Scl J,x  4188.70  95.62 100.57 oy <oy -5.00
Dsl Ji¢  6417.90  254.51 155.60 oy >0y 98.90
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