5520 B4 2 M S s o Vol. 29 No. 2
2023 4F 4 f JOURNAL OF GEOMECHANICS Apr. 2023

SIAMEst: ZERI, T, skdlak, 4R, 20230 PRSI @M Sl ARG S WM [T]. MBI %M, 29 (2): 174-187. DOL:
10. 12090/j. issn. 1006-6616. 2022134

Citation; LI G, WANG N, ZHANG K X, et al. , 2023. Analysis of petroleum systems and assessment of petroleum resources in the West Barents Sea
Basin, Arctic [J]. Journal of Geomechanics, 29 (2): 174-187. DOI. 10.12090/j. issn. 1006-6616. 2022134

P ELAE S 2 B I R Ge o i 5 SRR

F [, £ 7", K&, aEF, HEHE', HEFE, IHhE', g
LI Gang', WANG Ning'®>, ZHANG Kaixun®, BAI Guoping', HE Yubo', HU Jingjing', MENG Qiuhan', QIU
Haihua'

Lo Egh R (dEa) HERFREERE, JLaT 102249;

o (thE) ARAF RS AR, KH 300459;

o 5 R B 5 ) A B SER, dE AT 100081

College of Geoscience, China University of Petroleum ( Beijing) , Beijing 102249, China;
Tianjin Branch, CNOOC Lid. , Tianjin 300459, China;

N

Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China
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Abstract: The West Barents Sea Basin in the Arctic is one of the most promising petroleum basins in the world.
With the latest data from the THS database, this study investigated the petroleum geology of the basin, documented
the distribution characteristics of petroleum resources, systematically analyzed the petroleum systems and plays,
evaluated the resource potential, and predicted the favorable exploration fairways in the West Barents Sea Basin.
The results show that regionally, discovered oil and gas accumulations are mainly distributed in the southwest area
of the basin; stratigraphically, oil and gas reserves are mainly confined to the Jurassic and Triassic reservoirs,
which host 72. 6% and 15. 5% of the total proved and probable reserves, respectively. The basin has two known
petroleum systems: the Jurassic/Triassic composite petroleum system and the Permian/Carboniferous composite
petroleum system. The resource evaluation by the Monte Carlo statistical methodology indicates that the means of
undiscovered resources in the West Barents Sea Basin are 487. 4x10° t of oil, 1375.6x10° m® of gas, and 84. 6x
10° t of condensate, amounting to 1681.9x10° t, of which the gas accounts for 66. 0%. Based on the results of
resource evaluation and comprehensive analysis of petroleum geology, two favorable exploration fairways were
selected ; the favorable exploration zone of the Jurassic play and the favorable exploration zone of the Triassic play in
the southern area of the basin.

Keywords: West Barents Sea Basin; petroleum system; play; resource assessment; favorable play fairways
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Fig. 4 Distribution of oil and gas fields and source rocks in the West Barents Sea Basin ( modified from IHS Energy Group, 2020)
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Table 1

Proved and probable reserves of different plays in the West Barents Sea Basin
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Fig. 6 Plays of the Jurassic/Triassic composite petroleum system in the West Barents Sea Basin
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Table 2 Assessment results of undiscovered oil and gas resources in the West Barents Sea Basin
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Fig. 8 Comparison of assessment results of undiscovered oil and

gas resources in the West Barents Sea Basin
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