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Abstract: Abnormal high pressure has developed in Northwest Junggar Basin, and it is an important dynamic
condition for the vertical migration of oil and gas. At present, many overpressure reservoirs have been found in
the overpressure zone. This study aimed to reveal the characteristics of present formation pressure and restore the
evolution characteristics of paleopressure during the reservoir forming period. Distribution and evolution
characteristics of overpressure were obtained using the logging method and 2D basin simulation technology,
and the influence of overpressure on oil and gas migration was discussed. The results showed that the formation
pressure structures of single wells in the study area could be divided into three types. From ancient times to the
present, the overpressure of each formation gradually increased, and it gradually increased from shallow
formations to deep formations. The distribution of overpressure changed regularly in each period, and gradually
increased from northwest to southeast; the distribution and evolution of overpressure is a favorable dynamic
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condition for vertical migration of oil and gas, which is of great significance to the formation of high-pressure oil

and gas reservoirsin the study area.

Key words: evolution of overpressure; distribution of overpressure; formation pressure structure; oil-gas migration;

Northwest Junggar Basin
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Fig. 1 Location map and generalized stratigraphy of the Northwest Junggar Basin (after LEI et al., 2014; Feng et al., 2019)
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Fig. 2 Pressure coefficient-depth and pressure-depth plots in Northwest Junggar Basin (Feng et al., 2019)
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Fig. 3 Comparison between the formation pressure predicted by acoustic time difference and basin simulation
of well M18 in Northwest Junggar Basin and that measured by drilling
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Fig. 4 Evolution characteristics of heat flow in Northwest
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Fig. 5 Distribution of three types of single wells’
formation pressure structures in Northwest Junggar Basin

3 BT S ABEALSRAE

3.1 HESHREENEMHFE

R e P i) 22, THERAS 3 I B4 3 2
J1o BFFE XM s 4540 T DL 4y =26 (81 5).
55— Hb 2 R 1 S5 AT A A3 Sy bR AT e
PIBL, B RS RN E, 5 7 3 i1 111
fa . ZEEMS AN ERX, 3 Mhl 3
M18 Jf-. M15 . Ak1 . D9 J. Xyl H-Hl Xy2
FREE, B8 M) R D) SRR R 5 R )2 R ) AR Ay

J TR B2 B R, (R R T E D,

AN, S A TE Y A Sk W 2 A
AILEBHLIX, A HEH X81 I Bql H. J8 HH1 Yb2
HAE, o RHEE NS ET L TWERBEE
M2, TR R R R B, BT R kB X72
g Fax—2A,
3.2 MEENELFE

H b J2 6 4 s g ) T e AL R AR R (] 6):
M EA, WFIT XA 2 R AR K, v
HJZ ) R EB L Z B W AR K RS R

a—4; b—R T c—RRS
a—present; b—Early Cretaceous; c—-Early Jurassic.
Eo6 ZHMEL AAFEMEEIELER
Fig. 6 Model results showing the pressure evolution
of the A-A’ section

I, WF5E X PUALER 2 DT RE R, B R A oK
B4, BETE X AR R AR s R S = ORURE K,
LEERER PN

HT P22 2000 0 73 11 SR 4H TR T ) 3R B A 46
BTN 78), S0 W R AERT IS X AR il e R
FE ) 2B R ATk 1.5, 2R g 1) PG AL U7 1) i ) 2%
Bosmt . B4, A A T R R R, ke
MR REOTE 1.8 Aty B REEL G
ATHER v 2R R 1) P AR 7 1 sl (151 7).

F AR 2 22 200 303 DXk 2 T T s g 2% S (e 2 A
AR 8a), BT DX A L g P PS5 1)
NERBGEW, RS R L4, dE LW
DRI oA [ 7 2 B S AR I T (18] 8b), A5 IX
HR P A e T D R IR R R, R R R O]



694 FIE = S =%

K L6 A, BEMEXIRA T B Rk REE R R, RE X E I REORT 1.2,

1.9 Zifi W JE A R B BT XA RS [ AT ke R Ik REGAE] T 1.6. A 9 Al BLA A BLAY
(% 8c). 1R BRI e U5
: - WENRBORT 1.4 WTEEIAN . AT, ORI

D |
4 R AR A HTEHHR I BA WL 5w . A L J

e T AT L3 A st DA A 1 BT T R A S
L S T XU BRI

1 7 MBS 20K 735 3t TR XUk 2 A D5 = T
AR AT (1% 8b), ik

E7 HERIMALF=2REOREFREEHQFIASO)MERENABFELE
Fig. 7 Contour maps of formation pressure coefficient in Early Cretaceous (&) and present (b)
of Triassic Baikouquan Formation in Northwest Junggar Basin
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Fig. 8 Contour maps of formation pressure coefficient in Early Jurassic (a), Early Cretaceous (b) and present (c)
of Permian Fengcheng Formation in Northwest Junggar Basin
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Fig. 9 Superimposed map of Early Cretaceous Permian paleopressure coefficient of Fengcheng Formation,
paleo-overpressure gradient of Fengcheng Formation and Baikouquan Formation and oil-gas producing wells

in Baikouquan Formation
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