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Abstract; The deep overpressured system occurs in the Jurassic Formation of the central area of Junggar basin. This has been

confirmed by drill stem tests (DSTs) and modular dynamic formation tests (MDTs) with 67 measured formation pressures

from 26 wells which reveal excessive pressures ranging from 11 MPa to 57 MPa with the pressure coefficients of 1. 24 to 2. 07 at

depths between 4 470 m and 6 160 m. The measured overpressured values are mostly in the sandstone layers of Jurassic forma-

tion, only a few in the bottom of the Cretaceous formation and one in the Lower Triassic formation. The measured values of

porosity and permeability of the overpressured sandstone samples range from 3. 20% to 16. 00% and 0. 02X 107° ym’ to

14, 40X 107° pm’ respectively. This fluid overpressured zone over depths of 4 430—6 650 m is coincident with marked increase

of the density of drilling mud, as well as the response of overpressured shales and sandstones to high sonic transit times and low
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resistivity values relative to their normal trends. The observed data suggest that the burial depth of the top of magnitude over-
pressured zone may not be smaller than 4 400 m with a formation temperature of about 104 ‘C, and the tops in some drilling
wells are to reach as deep as about 6 000 m with a formation temperature of about 140 C, and the depth of the top of the deep
overpressured zone changes with the burial depth of the Jurassic formation. The values of vitrinite reflectance (R,, %) in the
deep overpressured zone of Jurassic formation range from about 0. 7% to 1. 3%, which suggests that the variations of depth
distribution of the overpressured zone are controlled by the burial depth of mature source-rocks of the Jurassic formation. This
study indicates that the main origin of abnormally high pressures in the full-compacted Jurassic formation is generation-related
oil and gas of the kerogen from the coal-bearing source-rocks. The physical simulation experiments show that the effective
stress of rock framework reduces due to high pore fluid pressure, which can directly lead to the decrease of velocity of acoustic
wave through the shale and sandstone rocks. As a result, the higher interval transit times respond to overpressuring rather than
higher porosities anomaly due to compaction disequilibrium. Under the temperature of the overpressured formations, the ioniza-
tion constant of high-pressure liquid water (near-critical water) may be increased, which is likely to decrease formation resistiv-
ity. Further study on this phenomenon is expected to offer a reasonable explanation for the cause of low formation resistivity in
the observed overpressured zone.

Key words: overpressure (abnormally high pressure); well-log response of overpressure; overpressure mechanism; hydrocar-

bon generation pressure; Jurassic formation; central part of Junggar basin.
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Fig. 1 Map showing the tectonic subdivisions and the studied well locations in the central part of Junggar basin
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Fig. 2 Formation thicknesses and some related information from the boreholes in the central part of Junggar basin

1
Table 1 Measured data of overpressure and some related information in the study area
(m) (MPa) (g/L)
5 4570.5~5975.0 11.49~51. 99 10. 299~37. 435 1.24~1.88
25 3942.0~6 170. 6 12. 64~56. 54 8.191~50. 116 1.29~2.07
1 5450. 0~5457. 8 56. 96 9. 325 2.04
= / ; 0.01 MPa/m.
, (Y6 DI ) 10* kg/m?®, 1.1
5 L1,
,SH1 1
; 1 500~6 500 m., 2
1. 9~2. 3 MPa/100 m 3 .
4000~6 200 m 50 g/L, 3. 20% ~ 16%., 3. 90% ~
1.004X10°~1. 05X 13.97%; 0.02X10"° ~
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Fig. 3 Profiles of measured pore pressures, pressure coefficients and total dissolved solids versus depth in the central part of Junggar basin

2

Table 2 Measured porosity and permeability of sandstone samples in the overpressured layers

(m) (MPa) %) (1073 pm?)
8.2~10.7 0. 09~0. 45
3942, 0~3952.5 b 64. 56 1. 64
9.49(17) 0.24(17)
SH1
8.8~16.0 0.02~5. 02
5450.0~5457.8  Tib 111. 50 2. 04 —
13.97(12) 0. 74(10)
5.1~12.7 0.07~2. 64
1788.4~4797.0 Kt 59. 42 1. 24
8. 95(26) 0. 95(20)
ZHE1
5.3~11.3 0.13~3.58
4 808.5~4812.5 Jis 62. 27 1.29 —
8. 93(10) 1. 02(6)
_ 3.6~15.5 0. 05~3. 30
ZHE101 5053.4~5057. 4 b 90. 46 1.79 —
6.78(8) 0.49(8)
6.3~13.1 0.38~2. 82
Y1 5873. 4~5 888. 1 T2z 97. 45 1.66
9. 38(6) 0.92(6)
5858.4~5869.7 Kz 107. 78 1.84 8.5(1) 0.23(1)
Y6 6.7~8.5 0.13~0. 77
6026.3~6037.5  Jox 110. 41 1.83 —
7. 46(9) 0. 40(9)
4.3~13.4 0.14~14.4 —
4570.5~4573.2 Kt 67.18 1.47
- 10. 27(20) 3.10(20) ( )
3.2~5.1 0. 04~0. 26 —
4954, 5~4957. 4 Izt 72.63 1.47
3.90(4) 0.11(4) ( )
7.4~8.8 0.21—0.73
D6 5292, 5~5299. 8 Jis 109. 50 2.07 —
8.39(8) 0. 45(8)
14.40X10® ;Lng 0.11X10 %~ 3

3.10X107° um?,
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Table 3 Parameters concerning the top of overpressure from the four wells in the central part of Junggar basin
(m) (C/100 m) R, ()
ZHU1 P1 4450 105 Jis 0.7
PC2 4430 105 Iis 0.7
Y1 5820 136 Kit~Jx 1.0
D3 5340 125 J2q 0. 85
P 5 7 PN 25 (us/m) W5 75 PN 25 (us/m) R L LB % RILD(Q » m) IE 11 2 %t
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Fig. 4 Profiles of sonic, resistivity well-log data of mudstones and sandstones
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Fig. 5 Profiles of sonic and resistivity well-log data of mudstones and sandstones, density of mudstones and pressure coeffi-

cients versus depth in the PC2 well
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Fig. 6 Profiles of sonic, resistivity well-log data of mudstones and sandstones and pressure coefficients versus depth in the Y1 well
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Fig. 7 Profiles of sonic, resistivity well-log data of mudstones and sandstones and pressure coefficients versus depth in the D3 well
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2006;Luo et al. , 2007),

SH1 5 450. 0 ~
5457.8 m
(111. 5 Ma, 2.04,DST)

;DI 4871.2~4873.0m

(84. 81 Ma, 1. 74,MDT)
. Lee and Deming
(2002)
( 10 ~ 20 Ma). Hunt (1998)
Powley(1993) , Sheridan
3350 m
¢ 10%) (
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; 10
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Fig. 8 Profiles of relationships between P-wave velocity and pore fluid pressure/effective stress using water saturated sandstone
samples (middle sandstone, with a total porosity of 19. 08% and effective porosity of 14. 75%) within different condi-

tions of surrounding pressures with the temperature of 20 ‘C from the results of physical simulation experiments
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