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Abstract

The Carboniferous reservoirs in the P1 well block, as a key exploration target in the northwestern
margin of the Junggar Basin, exhibit rapid lateral variations in volcanic lithofacies and strong res-
ervoir heterogeneity, leading to an urgent need for improved hydrocarbon prediction accuracy.
To address this challenge, this study utilizes high-resolution 3D seismic data combined with drill-
ing, logging facies, and petrophysical analysis to establish a logging-seismic response template for
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Carboniferous volcaniclithofacies, clarifying the seismic reflection characteristics of different litho-
facies belts. Based on geophysical feature identification, multi-attribute seismic-well correlation
analysis was conducted, identifying three dominant lithofacies belts in the study area: proximal
crater facies, effusive facies, and volcanic sedimentary facies. This research achieves high-precision
spatial prediction of lithofacies distribution, significantly enhancing identification accuracy and re-
liability, and provides an important technical paradigm for further exploration of the Carboniferous
system.
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Figure 1. Structural position map of Chepai area
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Figure 2. Model map of volcanic rock facies (modified by Wang Pujun)
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Table 1. P1 well area Carboniferous lithology classification statistics tablet
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Figure 3. P1 well area Carboniferous lithology distribution map
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Figure 4. Synthetic records and stratigraphic interpretation
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Figure 5. Seismic characteristics near the crater
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Figure 6. Seismic characteristics of near-surface overflow phase well
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Figure 7. Seismic characteristics of remote overflow phase well
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Figure 8. Characteristics of mixed source well seismic
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Figure 9. Template for study of petrography and seismic characteristics of igneous rocks in Carboniferous strata of P1 well
area

E 9. P1 HRARRAREERH - REHEARRIR

IR SRS EERKE . IRBKE . ZRE, KIBE S ERT 50%. GKAE 20 “=
TR Ry, HEPHFRME R, DENER, 2.5~2.7 glem®, GREKE, —M AT 60API, AC fH{%, —
/N 50 ps/fte HURESRUTRRFAE: ThmAi. ThESIRIE . ESR M R ZE RATRHE(E 7).

TRIEM: — U E RN E, AWM S FERDEIR S . BRREE. WiRE, KLEEE
T 50%. HLHERFIERIUN “ =@ —K” MFFE, BBAFR{E+ =, DENEm, —MBKTE 2.5~2.6 gem®;s GR
B8, — KT S0API, AC AR, —f/NT 80 ps/ft, HEILTTX Zr ks SUTE . S RSHHE: &
A hRIE . ARELL ORE(E 8).

3.6. &3 P1 AXKEEEEHRFEMFTER

P1 XA R KL IR SRR T s, ANFEK LG A TR S A AL S R R PRI .
BN EEM M BEER . AU T IS N AR R B SURRS bR e, JRAl &It
FA AT R, RSN SR (GR) B 26 AT A RORBIA RS MR R 2K . Tl GR i ZHUE X 18] i
RGN, 3Kl TR PR PR U A RIEAT ) GR 2 P IT K A < i
VSRR VAR < YRRIAAH < VRUSAHFEB TR . R SO ARFE T T, HRIE 5805 8 XS K LeE A B
RAFIIRBIRE S . BRI : EIRIERTE L, &l DARRIEE (%, H Oy IR AR A 5 i
M, REFIRIEE R R SR RYET T, AR 2B Ol DA < TR R < R
M ATRE . T EIRBTTERCR, RGEEHIE. NI LR TR, M T P1 I XA R R KA A
- RARHEWT FURR (151 9), 9l i 2 T S B R SRt 1 T S ik dls

4. NLEEEHE T
4.1. WEEMEI

KilE SURE 2B ARG A K LEE Z B R A BRI — € 2S5, XA ZE iR
SAEM R R L AT TR, BUEE A F AV A SRR AR, AT AT K LA

DOI: 10.12677/ag.2025.157098

1063 HOBREL2E AT


https://doi.org/10.12677/ag.2025.157098

B

FCE AR I G ARAE o J T % 28052 R o i o2 M S SR B S B e B 22 5, IS R G20 T P1JEIX
EAEFFI R LG A A AL S HOT BRI 2 S i 1, 3 ST 1 KL S 2 R S M ) R xd
R RR(E 2)o IRIEIHFR R VE LB Klea A VR A B Sk, Frp B AR IR IR e P B Ll T b
B PEIEJE MR LUk L E A R R AR, AUAG SR PSR IR 3503, S R K Ll o TR
AR )& WIUAR B ] DU Ik s E AR A, e B JE P fidi i

PR R VLR, PG NI B A AT S . Dy S TR KUk e T3 H B o H AR Z B A
FIP1 =4l BERRI A % Z T ) I 160 ms I B SIS 7 ARARE & P % S S 1 )
BWRRIEVI R (15 10). WA JRIERENS SBER I 0 AT, A B TP RIL S h B R A= 1 X8, 6

Table 2. Table of relationship between volcanic rock geological parameters and seismic properties

Fz 2. KLERSHSHRBEMXRR

JE A IR BRI G2
HbERP BRI Kilig Atk KA REE KiliE A
PRI fE IS L SRZIEL 134
Hoje e I KB AR P B o R AT
T LRI A R 5 PRiE AL
AR 975 R e M I A 4 fL2%

T G AR A BAT WL 38 ARMEELT ALV IR R S AL AR B W Z AL RE R A=, A A
)RS -

4.2. BRBRAS R

BRI M R ARt Rl Y SRR AR, X3 — i J2= A PR ST bt e Bl HEAT I XS L, 4
B RAE S IOM g S, @R, [5G AR 2R, S RAR S C R,
PR TCH DX IBORRA (0 22 (R e 4 i, P S A T K L A MR, T2 BRI BT 70 2607 i
JEFE: RS AR S EUN A R0 B R TE TR B3R, MR T A b 7 S R v d W] 5 B
BHERMNMEE, BRI T A AR AR R EZE R . 1R AMEAFE LA ez
Sk, AP R Y IR BRI AR AT T, SRR, KCE SUTRRE 70 RE (K
1), EAARID HORR

Figure 10. Three attribute slices (root mean square amplitude, instantaneous frequency, and envelope in sequence)

10. ZFBEMYI R (HORAFRIRIE, BRESNR, 645%)

DOI: 10.12677/ag.2025.157098 1064 HOBREL2E AT


https://doi.org/10.12677/ag.2025.157098

TR

322000 323000 324000 325000 326000 327000 328000 329000 330000 331000 332000 333000 334000 D A HX ){A
IR HRR

ST TTTY POUTYEUTTY PYTOT PTTY FTVTN PPTVY PEVRY YUY FYRTYFRTYY FUTY YPUY FVPTUTRTTN FPRUTPYURY FYRPYTVUTA FUUTYUUTR SUTPU TVPY PIYTUTVNY FRPPRITN]

2RI
5017500 = 5017500 .
5017000 5017000 jT g %_“ ‘Iﬁ{ ?Jﬁ\ ‘{)[:“J é‘L %
5016500 5016500
5016000 5016000
5015500 - 5015500 :
5015000 5015000 P746 ?ﬁ?;ijk% |
5014500 014500
5014000 L 014000
5013500 5013500 :
5013000 - 5013000 N2 7]—A N ¢
5012500 5012500 P687 ULptdom | &
5012000 5012000
5011500 - 5011500
5011000 5011000 e iy 1y
5010500 - 5010500 P685 XA
5010000 5010000
5009500 ! 009500
5000000 £ 5000000 . L
5008500 5008500 P666 % [J_l el
5008000 5008000
5007500 5007500
5007000 5007000
5006500 5006500 P751 ri‘ [J_l e
5006000 5006000
5005500 : 5005500
5005000 ~REIM SN : : 5005000
3004500 RARIRARLI LA RALAY LALAI RALLS RARLE LALAS LALRNLLRL) LARRI RALA) LEALE RALL) IALLE RRLLS LA LAARI RAREY LARAS LAALIRALLI RALLE RALLS LLLLI LALE] LALLLLLAL 5004500 P66 ﬁﬁ%z

322000 323000 324000 325000 326000 327000 328000 329000 330000 331000 332000 333000 334000

Figure 11. Coal series C frequency domain waveform clustering properties (down 0 ms down 160 ms) (4 categories)
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Figure 13. The three-color mixed phase frequency division
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Figure 15. P1 well area Carboniferous volcanic facies map
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