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Fig. 1 Tectonic location and stratigraphic column of Western Well Pen—1 Sag in Junggar Basin
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Fig. 2 The sequence—sedimentation comprehensive column of Badaowan Formation around Western Well Pen—1 Sag, Junggar Basin
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Fig. 3 Division and correlation section of sequence stratigraphy of Badaowan Formation in Western Well Pen—1 Sag, Junggar Basin

(section location is shown in Fig.7)
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Fig. 4 Seismic sections showing the LST sand body of Badaowan Formation in Western Well Pen—1 Sag, Junggar Basin (section location is shown in Fig.7)
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Fig. 5 Seismic inversion section showing the LST sand body of Badaowan Formation in Western Well Pen—1 Sag, Junggar Basin

(section location is shown in Fig.7)
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Fig. 6 Typical sedimentary structures of braided river delta front of Badaowan Formation in Western Well Pen—1 Sag, Junggar Basin

3.2 AT SRS O i 4 A AR

TR GBS ORI, R I 3t Ak il
PR35 B 2 b A i B, A 3 6 S AR AU , 4 1
166 B J 2 b W G C R v o RIS, /O T 400 e
it I Y I , ) 2O A L BB 5, L R AR ) AL
2 SR T i a2 i DN TR R 2 0 Y €U 1 PO
KENLE I T RALR R B R -
o3 e J3Ah, GHIEW R SRS TR, %
R R A 2 5 W) B PR AT — AR = o U D A
I KA AEARAT R B SR AR A AR B
WAARTE R B Al o 7 1 74 M0 e 2 J) oty i A
PR R (B 7) /A TS L BRI X R B R AR5
e PR A A SR, R SR D0 Pl B BRI .
A M b TR AR A B A () AR B AR

B M (18] 4a) , 3T 20 )2 5 R W R Al 3 2
IS o BT A B A2 e L U 3 O Bl A R
Wi - VBT 2 176 0 1 M J2= A A B AR T A T SRR
K BBEAE T NTITAE 18 T 4403 1% 305 L B 1% it
W o AT R ZE (1°~2°) , 2k A AR Y IR K
ZR B ERIR N = A 1) 280 1 PG 1B 1) 2R B,
Pr 2T B TR DA B TLAR W), DA A 1 0 T R Ao
R R BRED A1 B3 T 264

T AR (S AR ZR S AR B4 20 A AL R 30
BELT S 3 g AR S /N T 20— B35 2 AR A5 44K 2R
WHRE o3 AT AT 1T HE o AP b AR R
PR U FHLPT L2 B rh— L, SRk oA (1 8) .
A T 3t A R BELE B 38T Ay Sk L 2 ) 285 2 SRR Ao
R R B A UTRRAR P (]19) o 26 2 B
(AR ZR O A T 0 0 RGR = SQ1 R LT Y



306

WA HL R 20224F 552745 553

AT BRI, oK A AR S A TR AR B SR T = A U
GRS PR BB AT 2 T BB X, B R 2 A A7
PR R BRI, 12 B IR B SR A, oA TR 249 O
650 km®. A2 bR T R A U R A
i TURRIX  IMAR K E

Bt i

7 ERBREME | F AL/ EEA -RITRE SR

Fig. 7 Paleogeomorphology of the Badaowan Member 1

in Western Well Pen—1 Sag, Junggar Basin

10 km

8 EBREAMEA I HAMB=HTRX
MR R R KA T EE
Fig. 8  Wave-impedance plan of 3D seismic survey in Western Well

Pen—1 Sag, Junggar Basin

3.3 ARALA BRI ADTBBIA

T b A ARASE 1A 28 A0 AT 0 26 1 0 5 A 9L A
SR AT AL b, ST TR R R B A TR AR 5

Ll Y ] O BE | 0 =

Sk AR SAEX =S
GIES

9 ERREAME I FHAME/N\EEA—K
S 2HR AR RIERMA L B HIARE

Fig. 9  Sedimentary facies showing the second stage LST sand body of

=Mkl Bk KD
RN

the Badaowan Member 1 in Western Well Pen—1 Sag, Junggar Basin

(F10) . 25 1 HPEIMNIEGE GBS 4 — B & & 2 MRz
TR R, 2 IR B e iR KT R 23 A1, HX 2
SRR 4345 5 B AR [R]85 2 B 1 3R b 44
OB, 9071 8 R ST 67 B 8 22 SQ1 I
PAVE  BPRAE SQUIELIVE I B4 2 - R A 3k, 3
PO T DU A8 J5 0, X I 44 R 3k
PRI o0 A B AT P M S AT A B N R —
BN (1), 6 23 B A 51T T %) P B3 A8 A T AS By 2 A
TERS RN W18 L S 23 1) R O R R
b i VT N ) 2 L 1 7 e BT N [ By 2
T 18 P TR AR A ) T M T R B AL 2P
P TR R R Ve . AEETZ 1
KEBW ARG ZET I MAEH HEmL 22 T
- X X AT 2 A = A S R A R
WARKE , I BUTR R 3, DUBUOAR 2 225
SRR B b el R (AR B 9T 18 b =g P ) X 73 @ E A
FAEMN ) S 2R B R A R SR A T
LG 2 o < 1 e 1 o 1 O M VAN
FR I A i A T8 T T R AR Ak R S U R e
ARV, B0 E)E R EW R E T T
R AP TR . Pt (IR R R R BT B
U (R M P P 2%



JE MR 5 - YRS ZR A 7 1 G 1418 /G Y LA S A 2R b A O AU 2 B i SR R 8 S 307

E10 AB/REHE 1 F A MR/ GEDARAIERERETRERXE

Fig. 10  Sedimentary model of Badaowan Formation in Western Well Pen—1 Sag, Junggar Basin
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Sedimentary model and significance for oil and gas exploration
of the LST sand body of Badaowan Formation
in Western Well Pen—1 Sag, Junggar Basin

HOU Gangfu, LI Xiao, SONG Bing, WANG Libao, LI Yazhe, GUO Huajun,
ZENG Delong, JIA Kaifu, PENG Bo, SHAN Xiang

Abstract: Badaowan Formation in the hinterland of Junggar Basin is a potential exploration replacement field of
Jurassic. By analyzing the formation conditions and sedimentary characteristics of the lowstand system tract(LST) sand
body of Badaowan Formation in Western Well Pen—1 Sag, combined with the study of reservoir forming conditions, this
paper proposes that LST sand bodies are developed below the slope break of depressional lake basin, and the reservoir
forming conditions of LST sand body are superior. The results show that: (1) A complete third—order sequence is
developed in the Badaowan Formation of the Western Well Pen—1 Sag in the Junggar Basin, and during the Badaowan
sedimentation period, slope breaks are developed around the Western Well Pen—1 Sag. Braided river delta from the
eastern provenance system prograde towards the sag, and unload sediment in the sag area below the slope breaks, creating
conditions for the development of LST sand body in the sag area. (2) LST sand bodies of braided river delta are developed
in Badaowan Formation of Western Well Pen—1 Sag, which is formed through the continuous unloading of sediment
below the slope break after long distance transportation. The LST sand body is sand—shale interbeded, and laterally
contacts with the flood plain mudstone of the delta plain, so the roof and floor and shielding conditions are good.
Therefore, the lithologic trap conditions are superior, and the LST sand bodies have the conditions to form a large—scale
lithologic trap group. (3) The low porosity and ultra—low permeability reservoir of LST sandstone is developed in the
Western Well Pen—1 Sag, and the local microfractures improve the physical properties of the reservoir. Two sets of source
rocks of the Permian Fengcheng Formation and Lower Wuerhe Formation are developed in the sag, so the source
conditions are good. (4) In addition, two groups of deep and shallow faults are developed around the Western Well Pen—1
Sag, vertically connecting the LST sand bodies of Badaowan Formation with Permian source rocks, which is conducive to
the accumulation oil and gas, so the LST sand bodies have great exploration potential and are favorable exploration fields
for the next step of oil and gas discovery in the Junggar Basin. This understanding provides a geological basis for the next
step of oil and gas exploration in Junggar Basin, and also provides a reference for oil and gas exploration in depressional
lake basins with similar geological backgrounds at home and abroad.

Key words: lowstand system tract; sedimentary model; lithologic trap; oil and gas exploration; Badaowan Formation;
Junggar Basin
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