ZivSKEL RS
W46 % 4w OIL & GAS GEOLOGY 2025 4F 8

XEHRES:0253 - 9985(2025)04 - 1316 - 17 doi: 10. 11743/0gg20250419

BEARZMARFYBEMSEAEZRESRBEFIES
BF 2mEN

AERELE FUEGE L RER T RAE 2RA T RER
LR (LA L5 10224952, SIRATIACSE CIES) T/ CHIR S TR LA 9c e U3 102249,3, RT3 k2%
(s B WAL T RS0 L5 10224954, IR BSTATNITS 2 A B FE/CH) 841000]

WEHEARHMTEEEE)MBEHAR-LEEN LAFERE AUR AR ZEXPRTRAELERARIES. XBKEE
EEMBBEE A A S ML E N G SR BRI HR T S RER AN AR MR R, AXELHA
FHEERER T, EATRT AN ENES HAE TR, RAHAN TR EEH B 2 A RAFRELE BA
B ARBIE AR AHER., HEEN BB EHE L REL- SN EEA- SN B REBERNRNE LA REH 4N
HEARE:QHARBEFERR AR ZERAMGTZRLBEHE RBELAEIURMEEH B A ERSME. O ELRY HiE
BRI H—R LM S EE BT SR AN G A EBEE LI N RERA VR T EASEFARIBRNZRRE R
HREAPARHE. QFGAENTRT , Eh I B -G B EEEH T A ARNTVRE 24, AR A KRI-KB 0 EEH &
FHABHKRELH, MAAG G ENEREEEEHTERABRVR G 24, @ h HHRE LR T 2B H Rk E R
AT R AR, SRS RBRE B ABRRE LA E g &,

KER: KL R AEFAREFTARAE; FRREA LM AR A A RBEIF TR BT EH M E R H

FE S TEI22.3 STERERIRAD . A

Multi-sourced composite hydrocarbon accumulation and ordered distribution pattern
of the whole petroleum system in the Southwestern Depression, Tarim Basin

JIN Yujie'?, WANG Lei'?,PANG Xionggi'*, CHEN Junging'’,ZHANG Xianjun®, JIANG Fujie'*, CHEN Baoxin*

[ 1. China University of Petroleum (Beijing) , Beijing 102249, China; 2. State Key Laboratory of Petroleum Resources and Engineering ,
China University of Petroleum (Beijing) , Beijing 102249, China; 3. Beijing Key Laboratory of Optical Detection Technology for Oil and
Gas, College of Science, China University of Petroleum (Beijing) , Beijing 102249, China; 4. Tarim Oilfield Company, PetroChina, Korla,
Xinjiang 841000, China ]

Abstract: The Southwestern Depression of the Tarim Basin (also known as the Southwest Tarim Depression ), located in
a basin-mountain transitional zone, hosts multiple suites of high-quality source rocks, including Cambrian, Ordovician,
Carboniferous, Permian, and Jurassic formations. Despite their uncorrelated genesis and distribution, these strata
contribute to the formation of complex hydrocarbon reservoirs with composite hydrocarbon sources through multi-stage
tectonic evolution and hydrocarbon accumulation. Using the whole petroleum system (WPS) theory as a guide, we
comprehensively analyze the petroleum geochemistry, reservoir characterization, and the reservoir occurrence.
Accordingly, the hydrocarbon accumulation mechanisms and ordered distribution pattern of the multi-sourced composite
hydrocarbon reservoirs within the WPS of the Southwest Tarim Depression is examined. The results indicate that these
complex hydrocarbon reservoirs, shaped by the coupling of multi-source inputs, multi-stage tectonic superposition, and
multi-dynamic modification, exhibit four fundamental characteristics. First, the hydrocarbon accumulation features
hydrocarbon supply from multiple sources, including the Cambrian, Carboniferous, Permian, and Jurassic formations;

mixed hydrocarbon contributions; and structurally controlled hydrocarbon migration and accumulation. Second, multi-

75 B #A:2025-05-12; 1& [E] H #§:2025-07-14.,
FE—EERN 2T (1990—) , L W05 A4 I SIS 404 . E-mail: jinyjeup@163. com,,
EETHE : P A MR R A IR 55 R £ TTH (2021DJ0101)



5 4 1] EE, A IERORGHPY R B I KRR L IR A ORI 5 A 7 A A 1317

stage tectonic superposition during the Caledonian, Late Hercynian, and Indo-Tianshan orogenic events, sculpt
diverse hydrocarbon migration pathways and a multi-dynamic hydrocarbon accumulation system. This results in
differential hydrocarbon accumulation and ordered distribution of conventional and unconventional hydrocarbon
reservoirs. Third, during the system evolution, high-porosity and high-permeability reservoirs in the free-hydrocarbon
dynamic field (F-HDF) govern the formation and distribution of conventional hydrocarbon reservoirs. In contrast, low-
porosity and low-permeability reservoirs in the confined-hydrocarbon dynamic field (C-HDF) control the formation
and distribution of tight hydrocarbon reservoirs, while intra-source ultra-tight reservoirs in the bound-hydrocarbon
dynamic field (B-HDF) determine the formation and distribution of shale hydrocarbon reservoirs. Last, the stress
deformation and fluid-rock interactions during dynamic field evolution gives rise to dual reservoir types (i. e.,
fractured and vuggy reservoirs) , substantially complicating the genetic classification of multi-sourced, composite
hydrocarbon accumulations.

Key words : reformed hydrocarbon reservoir, conventional and unconventional hydrocarbon reservoirs , multi-sourced composite

whole petroleum system (WPS) , hydrocarbon accumulation mechanism , fossil fuel , Southwest Tarim Depression , Tarim Basin
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Fig. 1 Hydrocarbon accumulation mechanisms driven by hydrocarbon dynamic fields and the ordered distribution pattern of conventional

and unconventional hydrocarbon reservoirs within the WPS (modified after [ 14])
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Fig. 2 Methodology and technology roadmap for research on hydrocarbon accumulation characteristics and reservoir distribution pattern of

the multi-sourced composite WPS
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Fig. 4 Schematic cross-section of the WPS in the Southwest Tarim Depression
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Isopach maps of major source rock formations in the Southwest Tarim Depression
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