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Abstract: This paper is the result of oil and gas exploration engineering.

[Objective] The formation temperature history is a pivotal determinant in the maturity evolution of organic matter and the
hydrocarbon generation and expulsion process within hydrocarbon source rocks. This history is shaped not only by the evolution of
basin heat flow and the sedimentary and burial processes but also significantly influenced by anomalous heat events, such as

magmatic activity, which must be considered. Investigating these factors is crucial for a comprehensive understanding of the organic
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matter maturation process. [Methods] This study leverages the exploration and development insights from the Tarim Oilfield to
examine the impact of magmatic intrusions on formation temperature and the thermal evolution of hydrocarbon source rocks. We
employ numerical simulation and drilling data to discuss these influences and calculate the spatial and temporal extent and intensity
of the intrusions. [Results] Based on measured vitrinite reflectance data (Ro) from several wells in the Carboniferous—Permian strata
of the central and western Tarim Basin, reveal abnormally high values associated with igneous rocks. These high values are
indicative of magmatic activity during the late Carboniferous—Permian period. Thermal history modeling of the wells indicates that
magmatic activity heated the Paleozoic hydrocarbon source rocks, accelerating the thermal evolution and maturity of the organic
matter, leading to a swift transition into the high—over—maturation stage. [Conclusions] Anomalous magmatic thermal events play a
beneficial role in enhancing the hydrocarbon generation intensity of hydrocarbon source rocks, achieving the highest relative

hydrocarbon production rates, and facilitating the rapid maturation of organic matter.

Key words: vitrinite reflectance; thermal evolution of hydrocarbon source rocks; thermal events; magmatic activities; Tarim Basin;
oil and gas exploration engineering

Highlights: The spatial and temporal impact of magmatic intrusion is deduced through numerical simulation and single—well thermal
history modeling methods.

About the first author: ZHAO Yuhang, male, born in 1995, master, majors in geological engineering; E-—mail:
347155143@qq.com.

About the corresponding author: ZHU Chuanging, male, born in 1981, doctor, professor, engaged in geothermic geology; E—mail:

zhucq@cup.edu.cn.

Fund support: Supported by National Science and Technology Major Special Projects (N0.2017ZX05008-004).

1 5 5

TR A RS Z 15 TR IZM DU H67t
Flph, A TR DL SR ) A LIS 5 A R A
W BRI A RIS R RS (R
45, 2005; DRAR AR 4F, 2015; 2445, 2016; Zhu et
al., 2018) . TLAZ AT S BRIFFE X 2 I <
AR B8 . AL | PRAF DL Z3 1 1 1 PR Y A AL
il A L SL(XZESC4E, 2006; 42 2 B4, 2006; 15
EVk& 45 2010; Barry et al., 2019) . HHi7E EPr ik
5 Z AT S0 A 1) i RSy R W R —
b5 I T B A A BT A 2 IR A DA A R
ek A Bl (B AR AE 55, 2005; 5 5454, 2008; H
faFIR AR AE, 2017) 5 R 3E i A 8l ) SRR DL A
A1 B Y RUBE AT R R O ([T i R 55, 2017) o 3L
AR AR BB 25, #ih i — MRS
() S P PR S [ RS e DU A b4 AR, 4 s
WA, Kb AT -5 b R B0 B R EE R AR, it AR AR
A F T 0K T B0 A PO, & A Rk
IR, Zh b #A T, DURR TR 20 75 km?
RTEA S KA IR (ZE LA, 2000; X2 304, 2006,
Lietal., 2012; Chang et al., 2016) , 78 3Cif i X8 B

AR H Ro 5585 I B0 X8 K 16 s B d sk 434, AL
BT B AR ARE (BB A B X Ak —
R DT IE , ] B 0 SR R S H
ZE IR TR S AT A R

2 MR R

BHEAGHE— R, E RS, BTR
1 fu Ry R KO A 2 R S &S A
(B 1) (s K245, 2005; KA, 2014), HIFRZ) 56
10° km®, 75 MR 72 b AT B 0 A B B MR L, 7
meg—hREH . AL =854, k¥
R AN T 3 Y R-IREUNE IR, 7E 2k
it B ER L RE R, B A b DT T R TR ok
1RUFIR | AW 2 SR, PERTE L2 AR |
W E O ARTE , T3 B S e R gk LA e T, 7
MR AR UL, TR T A W =R 1), % 4 4>
Wi B 110 35 FLOK 4 b (B9 R 4%, 2007; 22 K B 5,
2022),

ATFER AL — R 2L R A 1S 1S Bh 2 ), Ak
TR AT 5, W A AU R AL
i e Ak A R v A G R I, B YR At —a A, B
T A b AN e R 1L 2 ) G AR o, ey A e

http://geochina.cgs.gov.cn F1 E M1 5T, 2024, 51(6)


mailto:zhucq@cup.edu.cn
mailto:347155143@qq.com
mailto:zhucq@cup.edu.cn
http://geochina.cgs.gov.cn

551 4 5 6 ) X LA P R A et — S 2 R IE SRR IR A AR A 5 1993
76°E, 78°E, 80°E, 82°E; 84°E, 86°E; 88°E, 90°E,
I
41°N] N jess
N e = OB A & 141°N
390N ------- g _390N
/./:H‘ =0
o7 w DA
4
IR
7 b i gt
37°N| S ] li?;lasﬂi‘fl ;)Joundary 37°N
i P — k5
- §asic volcanic rocks jIfgéﬁ)rjl\i_cgt?ound'clry
TV Kl - fir
I:l Acid volcanic rocks E] J\i‘/“eﬁ¥posiﬁon
PR KA BRE I
- Both basic and acid volcanic rocks E] City
176°E 178°E 180°E 182°E 184°E '86°E 188°E

P 1 SEHUR G K SCA B A A (B 55, 2014 2250

Fig.1 Residual igneous rocks distribution in Tarim Basin (modified from Yang Shufeng et al., 2014)
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Table 1 Ro values of research wells in Tarim Basin
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