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Abstract : Industrial oil flow has been discovered in hydrocarhon exploration from the Permian to the Jurassic in the central Mahu sag.
showing promising indications of oil and gas. However, the level of overall exploration in the study area remains relatively low. In
addition, there is a notable absence of systematic research on the geological conditions for hydrocarbon enrichment, accumulation
mode and primary controlling factors. A deep understanding of accumulation conditions and the distribution of favorable zones within
the central Mahu sag is crucial to improving the efficiency of hydrocarbon exploration efforts. Based on recent data from core, log-
ging, well tie and seismic profiles, and microscopic rock thin section observation, this paper investigates the characteristics of source
rocks in the central Mahu sag. as well as the sedimentary characteristics and reservoir-controlling factors of key target strata. inclu-
ding the Permian Xiawuerhe Formation, Triassic Baikouquan Formation and Baijiantan Formation, and Jurassic Badaowan Forma-
tion. On this basis, this study determines the locations of multi-layered oil-gas target strata and identifies three-dimensional accumu-
lation modes, thus providing a forward-looking prediction for the next phase of exploration. The study indicates that a widespread
strike-slip fault system facilitates communication with the underlying Permian source rocks. Thus, oil and gas can be transported
vertically and laterally to the Permian Xiawuerhe Formation and Triassic Bakouquan Formation through faults and unconformities,

and further to shallow formations through faults for oil-gas accumulations. The extensive hydrocarbon accumulation in Mahu sag lies
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in the good reservoir-cap assemblage of widespread fan delta front facies mud-poor gravel reservoirs and retrogradational fan delta fa-
cies sediments with the late massive set of mudstone in Xiawuerhe Formation and Bakouquan Formation. The shallow oil-gas accumula-
tion is associated with the favorable reservoir-cap assemblage of the thin-bedded glutenite reservoirs with massive mudstone in Baijiantan
Formation and Badaowan Formation. A comprehensive analysis suggests that the fan delta front facies sandbodies of the Xiawuerhe For-
mation and the upper submember of Member 1 of the Baikouquan Formation in the central Mahu sag can develop high-quality reservoirs,
and possess conditions for the large-scale development of stratigraphic traps. Moreover, braided fluvial delta front facies thin-bedded
glutenites of the Member 2 of Baijiantan Formation and the Member 1 of Badaowan Formation in the central Mahu sag can develop high-
quality reservoirs and provide favorable conditions for the formation of lithological traps. All the above are key strata for further oil-gas
exploration in the central Mahu sag.
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Fig.1 Structural outline and stratigraphic characteristics of Mahu sag,Junggar Basin
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Fig.2 Sedimentary facies of the Xiawuerhe Formation in the central and eastern Mahu sag
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Fig.3 Characteristics of porosity and permeability of the Xiawuerhe Formation in the central Mahu sag

2 A AW i =W, N SRR AR =
(i) LA 280 4% Ji A R (] FL A O AR FLBR A 3 e s Y s ok
FLATRL R AL 2 28 2R WA fLBR . FRoR S8
25 S WOR R SR AR ALK JZ FL G 17 3 43 1 R Ak
144 P38 2 2800 0. 11, e RALMEEAE 8 0. 4 pm,
FLWERBLLL S 3. 46, Bk b @ T A0 25 6% )2 .
AN B R R A 0R A )= P M AR E . LR
EW (5] ()78 f 2485 0 . 4 K — e L+ oK L 4% 9
— B /NF 2 mm, BT F-HE L B8 N 2 8EAE R R4 7S
Wk R, WA T Ak R 2 b B
TEH.

Jhep 2 JF EREE 1R L3R 13 FEER 002 A O FE
b X SR ATE AT (XRDY W, 5 R R ZE 8
WERBERF/FREZE (N 13% ~83%) &k A (5 3%~
78%) .5t/ 5 IR 2 (4% ~60%) ARl CE 2% ~
27%) /DR EIE A (5 0~14%) . H A0 Y £ 5
HETEB AT+ AU . M AARNRE KW
R 5T DX Ak 48 J2 78 B 0 B9 FL BRI AR 36 2 ik

(3) R JTAE )2 i 42 i R 3R

S5 O UTRURRAE KA )2 FR1E , 28 B N DRV 5
BCEAE TN SRR Kk & A R AR R 1 245
R T X SR A 2 1 o

WFSE DX HTRRAAR 22 5% fitt B AR 9 1k B A ) b 1 4 T A
F. B = AINETZ A R F Xl T TR 9 6
RLVE V78 43 DA ST RS ELA 55 e 1 45 40 B L 2 X

W E ML E L P LT X ., DU 1 I,
BRI RSB A AR JZ i T 0K 16 S 32 1 R
154 38 5 o Y0 It 2 ik e SRR/ AL 22 18] LA A1 IR 45 A
Sl R A AL B TR B LR [ LR T A
ezsial RAB R EMEER K 4], TG
IR AR A B = A N1 B — B = A I I 2 2o AT £ 2=
FLEEEE N 8% ~10% . B EFR K 0. 5~300. 0 mD; i =
FNF IO AR 8 R RO ALBRE N 2. 0% ~6.5% . B B R
79 0.01~50. 00 mD, BAHAG MR RBFH. 20
IR DR H 20 B 2 T B = A I I 2% ST AT )
il J2 W P Bl e AR ) A S22 B = Al I
WARB G P 2 . Db BEAE SR TR I L 6% 2 P 1
I B RS G 1 B T HE A = A N R % AT 6 =
O W X n] RE S S ke PR ke i R A LR 1Y
AR AR B AT AR KA . AR R )2
Py i 22 5 55 DUBVRONT 0 %5 U0 A0 5%+ e T e 8 J3E 19 7K
Ui AR T KT 0 U R SRR TR B e B 2D o PR T
filf |2 A B PR SR LA 4 () — & 4 (o) JL KR
G UL TR ] 92 GRS 4 KA T B A T s L T B
REZ EZ PR AL ZZ LA 4D ] BLE > )
L <3485 = AR N I 2 AR A 5 i V2 2 F 5 X UK
R EH T PR TR M ) — A B

b T B R R AL A )2 B B A T LR
FL o9 T AU A LB A FL B e 7 3 2 ol i i g B
I3 22 b E AE T S B0 WF R R B X T 5



776 al H

ki 2024 4 45 %

e

() KN 3 Ui i T8 S AH 0 5 K B R AVKLI] AL LB EE S 13 1% R 7 1 JF 4 810. 00 m, H4fi 6 5 MR- 5 (DY AK R ¢
LT T8 GO B R A RD A L A TR AVRLIA]FL RN VAL L FLBREE S 13. 2% L3R 4R 1 JF 4922, 50 m. B SEEE AW 5 (oK
I3 IE O S BYERE  DL £ 26 S SR TR AR AL D 12. 6% 3K 13 3 4560. 00 m, FH L8 (DK i
I A O iR J L EE RN B/ SR Z, WA Em R REF A LBRE N 7.2% ., Z 2 JF

4619. 05 m, Al L4,

4 BT 5/RKAMEERE

Fig.4 Reservoir characteristics of the Xiawuerhe Formation in the central Mahu sag
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Fig.5 Reservoir burial history,diagenetic evolution history,source rock thermal evolution history and pore evolution

history of the Xiawuerhe Formation in Well Yantanl
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%53

KR R R A M 3T T I b R X 22 R AR I R A 1 S B R S 779

B8 HAMXEARAREETEIKER

Fig.8 Primary pore types of the Baikouquan Formation reservoir in the central Mahu sag
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