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Characteristics of Reservoir Sand Bodies and Sedimentary Facies in the
First Member of Permian Wutonggou Formation in Dixi Area of Junggar

Basin: Inspiration from Seismic Forward Modeling
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[ Abstract] The Permian Wutonggou Formation in Dixi area of Junggar Basin has huge potential for oil and gas exploration. Based on the
latest seismic data, combined with thin section data, drilling and logging data, rock physical properties and physical parameters, using seis-
mic forward modeling, wave impedance attributes and waveform clustering attributes, the basic characteristics of the reservoir were character-
ized, the seismic waveform identification method of the upper and lower sand groups in the first member of Wutonggou Formation was clari-
fied, the thickness distribution law of the upper and lower sand groups was described, and the sedimentary facies development characteristics
of the upper and lower sand groups were clarified. The results display that the sandstone of Wutonggou Formation is mainly lithic sandstone
and feldspar lithic sandstone, which belongs to low porosity and low permeability reservoir. The seismic waveform characteristics of sand
bodies are significantly affected by seismic resolution, sand body thickness, mudstone interlayer thickness, sand body superposition relation-
ship and underlying lithology. The sand body distribution regular pattern based on the interpretation of the sand body waveform characteristics
of the forward model is highly consistent with the average wave impedance attribute distribution regular pattern. The study area develops delta
front underwater distributary channel microfacies, estuary dam microfacies, underwater tributary bay microfacies and sheet sand microfacies.
There are great differences in the development characteristics of sedimentary facies between the upper and lower sand groups.

[ Keywords] Junggar Basin; Dixi area; Wutonggou Formation; seismic forward; waveform classification; sedimentary facies
HEVE /R MR e BB R E A R R &R = W Il OO R il SR R A T T T R SR YA

SR WY RAAEREFMAE R, BAZRERY 7P MEZZE RN R L kL K
PRI RIS P i R K LA E R o IR TS R L O RRH AR IR,

WRs B EA: 2023-11-27 1&ITHH . 2024-11-15

E£mA. PEAMIRTER A FHEEE RBHE L0 (2017E-0410)

E—1EE . BRI (1981—) 5 DU, Brm e hL I AN  m g TR o WF5E 05 1] 2 I SBOF & BT, E-mail : qeb@ petrochina. com. en,
TEEEE. BEEE(1991—) I BUK B s AR, TR, WFFE T 0] IS BIRIT & . E-mail : hyufeng@ petrochina. com. en,,

IS MHE - www. stae. com. cn



By R 5 T OB

1804 Science Technology and Engineering

2025,25(5)

R T A R B BRI A R

T P DAL T e TR A P S, AR AR
AR VA LA A4 R B 224> R, R R 5 IX P
A5 F KA AUR B S AR T R B
JERLT S T R BRI O 43 B
X PG 4t DX A 78 2 TR AE O )2
PACTEIN 1O R PR S 2% A Dy T R AT TR SY
A X 74 b DX AR AR A AT T B RGEIAIR,
BEE REAR V8 ZH i SR T e TAR R 2 A0 k1, 5o
{14 = 2 M 72 ORI B DA TR L B it i T4 A5 B R AR
PRER R AIESE X H BRI TR AW

MR AR IR TR S R AR 5 2 A )
MR EA R IR | A2 IE A AR X A
PUA R A 3 55 3 R A 3B 5 T R AR AR
FUON) BENE AR R RORS LR B X
RS RR PR A BT DA S S X AU M7=
R R Rl b RR IE VR A R

PR LA NES 7% 4 My iR 7Y 4 X — B R AR A 78 24—
B AT TER R AL G A0 W) R ) B2
DURRSA B RE R b AR e 0 28 0 20 B BT W e
BERAEAHZFEA BRI KIS 10 D s A A Wy B IR
Pt 22 DN R MR IE TR TR | 45 S R A Y = 4

RGO RE | 45 5 1811 249 i BELC I e, 220 i A A
JREEE B AR RRAE 5 ) I, i T A A ML, 20 A A
) AR 2H G MR T R, 1) FH b A2 O SR 28 s
AIES IR BT , YK S AIF 5 DXAE ARl Y 2 — BEUUAR
AP A B R, BIFFEAE SR B e O i DXl R IR
feflt—E MR 2,

1 s

TR JR G M Sy LR ) M N A2 A A i, JE e 48
D 1 U VG B AT - T sk B B D S A g By B L B S
ST i 22 bt o B e Ly 30 A o - L B B3 DA B &5 110 31
A PN 5 B B R i 225 b I BB 4 22 A 4 o i
fead f , Z W 15 A2 Bl B N vk w1 B84 F b B YT AR
TE] B AE) e A Sy 2

T P A T A ARG A ARV [ A (1Y)
gk, rAd G A3 AT T R T T - 1101 563 i 7K SR
MG, i P DX A T3 R T A P LB 2%, AR i
ACRMBELE 1 (a) ] SRR RS IRX &R
IR BABNVELE AR HRTE 2H 53 A hE— B (Pywe, ) FIRE —
Bt (Pt ) W8 B XI55 )2 M — BRI SE IX 32
BEEIZ 0 b IR BB E O] (I 1(b) ],
JE R = AN AT ARTRYA R (E 1(e) ],

N MR RS — | = VLA
A WOk R oMW al we |8
7| @ | & BAR | wm | o
- e
wa |1 E
i
i
%
R T L T = E ,
& Bmnas T Bzl
E ~—— ﬂE
— #
~~~~~~~~~~ a [P #
e o T & E :
0 10 km XK E ® F M B PE0000
(a) BF5E X M3 o B # m |
5099 W PG 1799F 3 5015 % =
% GR/AP_I % GR/AP_I " GR/API 7 e er] y'H
i (|t L) | gz [ spny | 9 [ |#e Cspal® 2ol
28020 n 80 20 /m 8020 2 s
Pawt, = 1 ,7% fs = }‘”}'H
o Pawi, . 3 P,\\l;‘ ot i ; S b
Y N w |B]° il 20 LI
e, woP o WO gl %
W s ol u N i e
u | ¥ |5 mrg w |78 z :
e = il A - Al =i
ch |2 : Cob 5 : o | ? F3 4
() FFFE X B b 400 14 R & 5 AE (b) TR [X 22 & AR T
[ Jme [ mm # [ xR VB4 Jwa - B335

(IR b e A WA ey SR NES

Fig. 1  The structural position and comprehensive histogram of the study area
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Fig. 2 Sandstone types of the first member of Wutonggou

Formation in Dixi area

2.3 EEERYEMR

P BHBTSE MR8 IE | SO R T X b P
WEA OIS E, X BRI XAk
FHHE KT 9 500 g/cm’ - (m/s) , U 75 1k BH 471 3 3 /)
F10 000 g/cm’ - (m/s) [ K 4(a) ], [FIWF, @50
5 ) B RN BEAF AR A i 25 5, AR BN DA i

T A N

PR L

(c)IHPE 1763, 3576.20m

) ol 500 1
i g |

(b)) PE 1793, 3556.21m

(D)HPE1794, 3581.40m

PR3 7 7Y s DR A 1) 2H — BUAg 3 25 W) RFAIE

Fig. 3 Reservoir space characteristics of the first member of Wutonggou Formation in Dixi area
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Fig. 4 Rock physical characteristics of sand and mudstone of

the first member of Wutonggou Formation in Dixi area
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Fig. 7 Forward model of seismic waveform characteristics of sand body when underlying low velocity body
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Fig. 8 The sand body thickness plan and average wave impedance attribute diagram of the upper and

lower sand groups of the first member of Wutonggou Formation in Dixi area
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Fig. 9 Seismic waveform characteristics of typical lithofacies combination in the first member of

Wutonggou Formation in Dixi area
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Fig. 12 The sedimentary microfacies map of the upper and lower sand groups of the

first member of Wutonggou Formation in Dixi area
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