% 35% %3 RRAHKHF Vol.35 No.3
2024453 A NATURAL GAS GEOSCIENCE Mar. 2024

Sl AR BT, b, 208 T, S M AR A R R A AR — T AR R 22 S M SR AUHTINR

FARS M ER L%, 2024 ,35(3) :479-494.

PLTE 15 3 X [T].

FAN Keting, GAO Gang, LI Xinning, et al. New understanding of the differences and accumulation patterns of Carboniferous-
Permian crude oil in the eastern Junggar Basin: Case study of the J15 well area[ J].Natural Gas Geoscience,2024,35(3) :479-494.

DOI: 10.11764/j.issn.1672-1926.2023.09.011

EERAMERBARE—_—_SRREHER
R i B HTIA R
— U HF 15X W Bl

HAE,H KUFEHTLRKOFULMKE O ELRAES,
MEELERR, K OFLE BRL,E A

(lL.PBBmkF(RT)FAFFE, LT 102249;
2HMATREEMNBARELERE(TE LM RXF(T)), LT 102249;
3.0 B G eked i | N & BIR T A BRI, #7584 % 839009;
4.9 B & m IR LA, T 1000835
5.0 B GihigAr oo # 84 P, #H 88 A% 839009)

BE A S R ARANERE RGBS 5 ERE——RF SRR WA SEARBEAL
it KRR S KB, A A R G i M A AR kAR AE B R AR S A A
EHHAE S IR b BRI DA AR, A R R B ARESE K ERE R
ARmERUSAABCIE, AAT RALDRbo AR, RALLT BRI %A B
BAEREX . ARRBGSHE= & REBRAEEF AWM EE TR A F FHWEBRAGERE 6K
i, AR T A, F A LR B AR B AR S A A TR B
R AMERFADETN, KA UBRF AR L HONERFADEERE FRAVEF N
SLAT R it B AR 3 A AR 5 C B R A TR R RALIR A AR Kol KB AR
IR A AR, HOARER T AE R A AL R AR A, AT Y B KB A
T K A AR T F AR

EEE B RBRABLE  F 15,8 RA— 28R R R R EREX

FES XS TEL2] XEARERE A XEHS:1672-1926(2024)03-0479-16

2| = Wil o AR BB X 1 B R 2.6 X 10" km*, g 1l 7D
o B LA 5 b = A i T A A 7R % X P 0
VS JR g M P U A A A MR TR L R T BUR 2 4 000 km?, A S v

— TR R A R R BV DR A )T 5
Aiv, B2 P R Sb, HA JZ 2 AT AS [5] F E  % BL T 3k
REIR . E R BRI BT IR B A 1 AR A R
DX P TR A DX Bl B R AR IXC v e 38 B X R

IR 2 3t il OB PR ) B R X, AR I A XA X
GEUR AT SR R TE o M AR B R X AR AR M
B 2 — B KRB R M BE [ 20 HE 40 50 4R AL LR w2k 17
TR SR AE T 2 A A 2 2 M XY B 4R A

55 B H8:2023-07-24 ;18 [ B #3: 2023-09-15; M £& & % H # : 2023-10-09.

ES T - A0 KRS A BR 2SR T i 0 45 X 7 5% 3 A B T A% 5 IR T ) S B AT (45 0 2021DJ0306 ) |, b 55 i A1 g
FE— A B¢ F M AR HL B ST (445 2022DI0507) 5 Hh 7 i R AV L 300 (45 Z1LZX2020-01-06-03) BR & % B

FE &8 FERIEE (1998-) , 5 L 1 vG 22 O I 90 A, 32 28 A3l <0 5T 5 il OB 9% . E-mail: 2022310030@student.cup.edu.cn.

BSIESE w5 (1966-) , T BRVE i b A -1, #0822l B 5 i OB F 5 . E-mail: gaogang2819@sina.com.

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



/=

480 ~

e

s H Vol.35

& TEZED T &R AU DRI 458 6 %
U 20014, 3 15 A Ak R E R mE 3K H
7751t T I IR B I U R IR 5 2022 48 7
152 4 e 7 6 2400 WL R 4 h < oR , e H ™
10.88 to HLIR A Hic Vi1 A8 18 R T BOAS g i
B T RS v P S8 N A L R T R 4
P oh i AR 7 — EOME LU R e A 1k
Ak F AR RS R R B IR 5 R
15.3% .13.9% A5 & YR 2 B AR — AN 2 R

HISH T S REBMIA S RWAEB T
BRI A i ZAN W R IR 23 e 0 T Il A s AR .
AR 122 S T30 28 A K e DR T A ) O B
PSR R AT 4 o 228, A DR IE T B R
YA S A 5 R, R E A EAE S (SR L TR A
S LB = AN DURUR 2 o8 135 15 Fr ik 14 A 3%
FARAL LR R B IR S A Y s 8 T
FAE R BB I A A A B AR R AR
2, 2 kA T A FRDCELDRN LA DB,
M Bl 5 A A 20 M 52 M 2 A% R E — 25 ST AR
L8 FOAK 9 L 41k ol SR R & A, S At

P8 B 7 G TR T B9 3 7 R AR L L2 v B
JIt S B % T8 S Al U J T A W 2R T 4 b BT
PRS0 3301 S il 45 R AL R B O X L B Y
KN IR R B BRI s TELAE A Ak
F N ER I O F AR AR R D R TR T D A R
SRl B, H A 15 FA R R TR 2L b B st i 40 i 4 U
R AR Y B 5 T T SR R A
AR RRAE S AT (3R 1) L AR 2 AR il B 3% ok
ISR AR B i kR U . T L E A B AR
IR %W B W A Je 2 8 R e KR R AE A i R
MU Bl A OB AR A8 A8 HEE R R R R H
B TR AT, X6 L oA B8 A [ DA TR b 2 3 1R
AR T 1] B AN TR

ARSCGE X ISR — 8 R AE JZE LR
{5 3 B ) R AR BRI AR R S 2
0B [ 57 2% 45 i BR A 2 45 i (9 25 5 08 e 20 i,
FEIEMRRAE , R 23 St 2 80 BT JHLE TN [ JE B
JEU B ORI, 255 0 B 8 AR — A R AR I URUBURY
fiE W0 9 AR M DX A ¢ 28 B DRTE 0, O R A8 )
HRELPLE Z 4 AR

F1 HISHAARER—_BREBRSES TN (05 BE kIR T 32#k[21-22])

Tablel Comprehensive evaluation of Carboniferous-Permian source rocksin Well J15 (partial date based on Refs.[21-22])

A7 BT I I O AP I O AT BUT A
EORE S a roc sesy "PUE L RIUE s S0 g g, T ERE
i /m oy AT AT REC D G GO
/% Bk /% R AT TR AL T fi
. B I,
P,., 2280.68 JKEJEA 5.92 17.88 0.4162 29544 —31.66 429 1.007 0.24 N
KA
2858.79 il 25.30 42.33 145.49 432
2860.02 BRI 38.77 31.09 0.4483 79.11 —25.61 4.30 12.60 54.90 28.20 —58.78 437 0.68  0.23
2860.51 MmJTIRA 39.30 79.14 177.96 432
C 2 860.77 I 41.20 36.49 0.5889 86.94 —25.53 436 0.64 0.21 mEREEINIA
" 2860.94 I 41.10 37.42 83.59 433 RS T
2863.95 Mk 29.50 29.45 97.73 432
2865.00 mJEikAE 29.32 28.67 0.2949 96.96 —25.43 10.00 10.00 65.00 15.00 —48.80 431 1.00  0.20
2878.98 M 25.10 57.06 210.20 6.83 13.47 76.18 3.52 —47.09 432

1 MR

1.1 #33E = 4E

TR 7R 4 e 155 T P AL SR LA AR I R AL R v
P I T L5 g AT 1A% 3K L ), B R T R A A B
G RATTE A2 AR ERAR M B AL T 4 b AR ik ke
B XA LA 1(a) |, iR X S i 2 17 1 174
Ep S e B S A 2 A s g, WA g
A Jiti Y A8 3 8 TR e T, 8 A0 20 1y A — W B A

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

Bt &4 —IRPLL D T Wr—8 b B,
J5 I 22 N L PN 48 B A B B, T T 40 E A R AR
I il 2 B B

AR T 2R U1 I i v VS U 2 A M R R T
M, RER—H RS ARE R UR
Wz a 0l 79 B A AT R R R
AR R KT A B, R S TG I AR R A SR R
TE A6 2R — 1 DY [ A4 3 5 TR L, TMT I BT 7 B T 2T 4
MR — R D RIBEERLE 1(b), & 2(a) | %

http://www.cnki.net



RIEF B RBEBEARE R EZ—=F R R Z R B RAEX AR

No.3

A E 159 K 4 4 481

1 ABREMEFARFRMEMCETRE (a) RIWEZESHIKE (b) (#5X#k[28,34-35]11& 1)
Fig.1 Schematic map of the Jimsar Depression in the Junggar Basin (a) and integrated stratigraphic histogram (b)
(modified from Refs.[28,34-35])

X =& R — A K RAFTEA B R K R FA W IR I
b B les RIS 5 &g HI A
MU WA HaRRE 2EREAESY. A
WEKING W SR ENAD S L S5
il 15 20 0 Bk o O B AR 2 B T 2B A i i
B Hoh i A 3 AL A Ak R T L A TR
aHRME P &G TIA TR E )R
BB T B A A — B s AR
B EBR A N R =B S G E
WHT WA R, L EFRRENEZEN
sl A LE 2(b) . 15 HAL T % A BER M 4R
b FB A T M B 1 g AR AL LI 1 (a) |, AH BT M B v
O, M2 HGECR R SE B TR O 2 890 m, SE B R AL
ABF o ZIFH BB TR S T I R B Ak
RINWEIR I b B MR R B 574, Hoh i IR IR 4
b BE#E A 1 50 m.
1.2 $HhiBRIFESHE

HASH M S R A FBS ARG
WIRBHDBEET 28K A Hrh Ry A T
JE AL WA YA DA, A4 48 200 m, S8 TR A S B AE 40 m
ZeAn, ik 2 R Y 20.0 %6, SR VR A 3B Ol K G

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

e S TR A5 IR 5T e 5 A W ZRK IR 4 b Be DLkl i &
B AR, A BRI ERE AP b B 50 m,
JR UG R Ry 25.4 m, 7 Bl 48 M2 R Y 50.8 %4, &
VR A Ry e TR A R 2 B . Rk A R A £
TE BT P ZE 10 i KGR TR A B8 5 R IR A 208 8T )
P SR (ERE Y S IE Rl ED GBI W VK= (a7 R AT
R, HFIIH SR AKR2ERA ARG
U ST, E A PLBT 32 5 8 A0 45 b sk b 2 45
WESEC LA SRS

MIENL BB FAWE IR I5 40 b Bo ke I A A ML 3
EHRE T ERAREAS(ERD, F 5 &R
PR AR R A TOC & 8 5.92% i@ &
(S,+S,) K 17.88 mg/g . & 45 £ K 295.44 mg/g. H
Tt ¥ T A 280 BB/ (BR+ aw) Cop 5 B8 M 0.24, B4R
e—EmEE LR ERBOmIEE B 2 A
wEMEIRFADbBRRBER A TOC & &N
25.10%~41.20% , F- 34 32.74% , - J& W & (S, +
S,) N 28.67~79.14 mg/g, V-3 Ky 44.16 mg/g, A 1K
oM 79.11~210.20 mg/g, ¥ K 132.02 mg/g, A
ML 43 & B Je 43R 7.0% , 5 U240 -3 2k
12.0%, B8 B 4 F 38k 65.4%, 185 i 41 F ¥
15.6% , 25 B8 Kl — 51.50, 42 I8 4 T W& M % [ 7

http://www.cnki.net



482

Vol.35

B2 HAFRUBBE—SRERINE (o, IECELE 1) RFISHBESSHIKE (D)

Fig.2 Seismic-geological interpreted cross-section of the Jimsar Depression (a, location is shown in Fig. 1)

and integrated stratigraphic histogram of Well J15 (b)
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Fig.5 The distribution of relative contents of C,-C,,-C,, tricyclic terpanes(a) and C,,-C,-C,, regular steranes in crude oil

and oil sand samples(b) of the Carboniferous-Permian from Well J15
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Fig.6 Parameter discrimination diagrams of biomarker compounds of crude oil and oil sand samples in the Carboniferous-
Permian from Well J15
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Fig.7 Gas chromatogram-mass spectrometry (GC-MS) analysis of three types of crude oil samples from

the Carboniferous-Permian in Well J15
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Table 2 Typical biomarker parameters of three types of crude oils from the Carboniferous-Permian in Well J15

[UREIS R SR

il /W 2 JEL, R BE /m
A B C D E
Powt,2 244.36~2 244 .48
A P,/,,2 350.86 0.37~0.82(0.63) 0.98~1.15(1.08) 2.09~2.66(2.32) 3.05~3.23(3.12)  0.11~0.25(0.20)
P,l,,2 351.30~2 351.37
P,/,,2 349~2 353
B % Cys",2 843~2 847 1.25~1.86(1.49) 1.76~2.16(1.93) 0.29~0.32(0.31) 0.14~0.19(0.16)  0.12~0.14(0.13)
Cs",2 846
C",2858.72~2 861.32
C% Cs",2860.77 0.69~1.28(0.91) 3.61~6.58(5.13) 1.27~2.12(1.66) 0.20~0.57(0.34)  0.05~0.07(0.06)
Cys",2 864~2 866
RPN . PURREREE 5 4 I 2 5L
J5E3 /5 7 2 Y JABL LG /m
F G H I J
Powt,2 244.36~2 244 .48
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K L M N ¢}
Powt,2 244.36~2 244 .48
A P,/,,2 350.86 1.11~1.52(1.29)  0.10~0.19(0.15) 0.09~0.22(0.14) 0.25~0.26(0.25)  0.33~0.39(0.36)
P,Z,,2 351.30~2 351.37
P,/,,2 349~2 353
B % Cs",2 843~2 847 1.17~1.21(1.19)  0.52~0.56(0.54) 0.27~0.31(0.29) 0.50~0.53(0.52)  0.46~0.48(0.47)
C5",2 846
C,s",2 858.72~2 861.32
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Cs",2 864~2 866
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Fig.8 Biomarker contrast of the crude oil,0il sand samples and source rocks of the Carboniferous-Permian in Well J15
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Fig.9 Identification plate of oil source of the

Carboniferous-Permian in eastern Junggar Basin
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Fig.10 Oil reservoir and hydrocarbon migration profile of the Carboniferous-Permian in the Jimsar Depreesion

(profile location is indicated in Fig.1)
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New understanding of the differences and accumulation patterns of Carboniferous—Permian

crude oil in the eastern Junggar Basin: Case study of the J15 well area

FAN Keting"*,GAO Gang"*,LI Xinning’,ZHANG Yan"*,LIN Tong',ZHANG Youjin'?,
YANG Yuzhong’, KANG Jilun’,ZHANG Wei’',MA Qiang’,L1 Jie"?
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Abstract: This research focuses on the contentious issue of oil-gas content and multiple sets of source rocks and
oil-source relationships in the Carboniferous and Permian of Well J15 in the Jimsar Depression, eastern Junggar
Basin. Through analysis of physical properties, group composition, carbon isotope and biomarker characteris-
tics of crude oil and oil sands in the Upper Paleozoic, crude oil is classified into types A, B, and C, based on
biomarker composition and carbon isotopes. The origins of these oil types are defined, leading to the establish-
ment of a C-P oil and gas accumulation model. Type A oil is found in the Wutonggou Formation and Upper Lu-
caogou Formation, sourced from low-maturity oil in the saline lake source rocks of the L.ucaogou Formation.
Type B oil is located in the Lower Lucaogou Formation and the top of the b member of Songkaersu Formation.
It is sourced from higher maturity source rocks in the deep depression of the b member of Songkaersu Forma-
tion, and is mixed with a small amount of crude oil produced by the Lucaogou Formation, exhibiting lateral mi-
gration characteristics. Type C oil is found in the volcanic rock interlayer within the source rock of the Songkaer-
su Formation, representing low-maturity oil from near-source self-generation and self-storage. This understand-
ing affirms the effectiveness of the Carboniferous source rocks in the eastern Junggar Basin, providing a crucial
basis for the exploration of the strategic breakthrough area of Carboniferous oil and gas.

Keywords: Eastern Junggar Basin; Well J15; Carboniferous-Permian; Crude oil types; Oil-source correlation;
Migration-accumulation patterns
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