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Effects of tectonic compression on hydrodynamic force in Kuqga Depression
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(1. School of Petroleum Resources,Xi’ an Shiyou University ,Xi’ an ,Shaanxi 710065 , China ;
2. Department of Geology , Northwest University ,Xi’ an ,Shaanxi 710069 , China)

Abstract ; Late Himalayan tectonic compression was strong in Kuqga Depression, Tarim Basin, resulting in com-
plex hydrodynamic force distribution. In order to understand the effects of tectonic compression on hydrodynamic
force in Kuga Depression, we simulated the distribution of the maximum principal compressive stress of Kuqa
Depression in the Late Himalayan period. The tectonic compression model was used to evaluate the amplitude of
tectonic overpressure in the main tectonic zones of Kuga Depression in the Late Himalayan period. The evolution
history of fluid pressure in the major target formations of Kuqa Depression was defined and that of gas pressure
potential was restored by integrating the depositional overpressure with the tectonic compressive overpressure.
Based on restoration of tectonic stress field and paleohydrodynamic force ,we analyzed the effects of tectonic com-
pression on hydrodynamic force and the characteristics of gas migration and accumulation in Kuga Depression.
Tectonic compression can change the hydrodynamic force in Kuga Depression during strong tectonic activity. The
enhancement of hydrodynamic force can increase gas migration force, being favorable for gas migration. The lowe-
ring of hydrodynamic force can reduce gas migration force,being favorable for gas accumulation. Tectonic com-
pression also can change the direction of hydrodynamic force,turning the local traps into relatively low potential
areas,to which gas migrate. Areas with weak hydrodynamic force in the direction of stronger hydrodynamic force
are favorable for hydrocarbon accumulation.
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Fig. 1  Geological model of top surface of the Bashijiqike Formation in Kuqa Depression



210

A5 X% AR

M BT %33 &

1 EFYHRESHEGACAEFRAEANESH
Table 1 Rock mechanics parameters of the Bashijigike Formation in Kuqa Depression in the Late Himalayan period
RS [EPPOE S B ve3i1] AR R/ GPa AR
1 RILIAE & DU TS A 21 0.245
2 JeER R DU TS A 19 0. 249
3 R OBIN OB DU\ 14 ~38 0.210 ~0.270
4 SR S b U TS A 18 0.254
5 FEIR- P P4 U AT 51 ~56 0. 300 ~0. 320
6 kR B Y U TS A 21 ~46 0.210 ~0. 256
7 B Au gy [LEUF VNGRS 13 0. 190
8 Wiz IR R 8 0. 320
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Fig. 2 Plane distribution of the maximum principal stress of the Bashijigike Formation in Kuga Depression

in the Late Himalayan period
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Fig. 3  Distribution of maximum principal compressive stress on evolution profile crossing the well Dabei 1 — well Tubei 1
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Table 2 Rock mechanics parameters of Kuga Depression
( Modified from Zhang Mingli,et al. ,2004 ) **

R LKA R/ GPa AR L
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Fig. 4 Gas potential gradient of the Bashijigike Formation in Kelasu structural belt at the end of Kuqa period
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Fig. 5 Gas potential gradient of the Bashijigike Formation in Kelasu structural belt in the Late Himalayan period
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