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Abstract

To clarify the hydrocarbon accumulation conditions and reservoir porosity evolution laws in the
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Dibei Slope Zone, this study systematically investigates the regional geological background, basic
reservoir characteristics, and porosity evolution process of the Ahe Formation reservoir. PetroMod-
1D simulation is conducted based on single-well stratigraphic data, hydrocarbon generation char-
acteristics, changes in terrestrial heat flow values, and burial evolution history, which is further
fitted with measured vitrinite reflectance (Ro) and geothermal data. Quantitative statistics were
conducted using manual delineation combined with computer image quantitative analysis technol-
ogy; the porosity related to various processes was converted into the corresponding porosity with
increase or decrease based on the correlation between measured porosity and the corresponding
measured porosity; the depth window for the occurrence of each key process was determined by
analyzing the occurrence range of key dissolution and cementation processes according to the dia-
genetic sequence and phenomena. This study reveals the superior geological conditions for natural
gas accumulation and the dynamic evolution process of reservoir porosity in the Dibei Slope Zone,
providing a theoretical basis for regional hydrocarbon exploration.
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Figure 1. Structural units and hydrocarbon distribution in the Kuqa depression
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Figure 2. Schematic diagram of Jurassic reservoir-caprock assemblages
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Figure 3. Vertical distribution of source rock parameters in Well Yinan 2, Dibei area. (a) Histogram of source rock parameters
of the Kezilenur Formation (Jurassic), Well Yinan 2; (b) Histogram of source rock parameters of the Yangxia Formation
(Jurassic), Well Yinan 2; (c) Vertical TOC distribution of Triassic source rocks, Well Yinan 2
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Figure 4. Thermal evolution and maturity modeling of source rocks in Well Dibei 5

4. @it 5 BRAERREUSAERTE

B0, AR O AT LA S FLRR TR B BR O B SCFR, HE B R R o A5 2 T L AR A
BE— DAL X R i JZFLBR LR, O SR AL AL T R A AL AR s BLRCE 15 T R AL PP 51
PRI TRIHEZR )T, I I I R 2% S BE BCE 1F F T B AT s, 380 S s o] 307 VA5 21 1) fi
JRALBREE S B A 5< Bt 5 =P KR X B2 0 st o R4, 0 3t A DU S P S — A s IR
AT RS HEE AL B, SR IS R AR I BRI L R R . B TR
RIS, #E— SRR NI AR PRI GRS 8. B, RITIEW R SC AR, B
OS2I A 38 [m] 50 45 R AT HUBES SeAF AL IE, Sl B2 AR IR AR A I i 22, 1k T e 28 S
JESEPRALBR LA AR ) 5 B AL, A DR AL BRI AL 0 A 2 R A HE I M 55 TSR 18]

Jce A PR LB AL AT RO P AR, 2 R il SR SR S B A A oG AR, o PO AL
ARAR = 5 A RH AR U)X HL A A2 5 e 2% LR T B Bt I AN [R] 1 5 5 5 P O R P A3 B AL s /=
FERCE A RE R, — J7 T 52 29 2 S 5 B B R ER I 5 4 P (K UL e, — D7 i, SR dfohaz ] 5L
BRI RE R BRI T Y, FLk B 2 B X il i 50%, X IR W16 il R 2 R A T 2 3%
HIgS: A Jr T, KA RS AT B B R B I G5 P I R AR AR, X i RRRE S A RO g 2
MR AL, R T Xl R VR SR T R A AR S S B A R, A8 e R R Rah 1 IR ALY
Bk, APOBRE T KERAEALEE, HIXSEALBR I T FLR AT A B 5%~8%, A RERTT T kR INE TR
[19]o X FFLEREE AL E BARAL,  HATHE T TS A 508

DOI: 10.12677/jogt.2026.482032 275 FaIh RN AR


https://doi.org/10.12677/jogt.2026.482032

WS, SR

¢, =20.91+(22.9/5,) (1)

X, ¢, WEIRFLBE (%) S, 9 Trask ik R %
RS L E S FLRR B 2 A (1) 58 B OR B, A F AR DU AR VR A D o i ik S —20, 5B
i B ST EALE B T B R 2 &, Wi R T AL R TT RS 1 [20]; 2828, 4561
R SERBR 0 73 S AEOE , 4 GE SRR T FL A o0 RLFLRR B A AT A TH G, ] 5 e gl — 3%
R EOR RRE X, BIEAAENT:
$=0.56363:"™  R> 072341 2)

Hrby NILBUE, x NIHSLE, R ANHKRL

4.0 -
| y=0.56363x0.78289 .

R2=0.72341 =’ mn

w
o
1

4 6
THFLER

Figure 5. Fitting relationship between measured porosity and plane porosity in the Dibei area
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