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Assessment of petroleum geology and exploration potential of the marine Mesozoic
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Abstract: To support ongoing hydrocarbon exploration of the marine Mesozoic strata in the Qiangtang Basin, we conduct
surveys and reassessments of the regional petroleum geology. Accordingly, several benchmark sections of the basin’s
source rocks and reservoirs are established. The results indicate that the Qiangtang Basin contains three dominant source
rock sequences (the Bolila, Bagong, and Quse formations) , two suites of carbonate reservoirs (the limestone karst of
the Bolila Formation and the dolomites of the Buqu Formation) , three suites of sandstone reservoirs (the Bagong,
Quemocuo, and Xiali formations) dominated by tight-sand reservoirs, and three suites of well-developed regional
evaporite cap rocks (the Quemocuo/Quse and Xiali formations). Analysis of oil and gas shows reveals that the marine
Mesozoic strata in the Qiangtang Basin experienced the hydrocarbon generation, migration, and accumulation

processes. In this basin, oil-generating strata, reservoirs, and cap rocks are well-matched both temporally and

Wofm B #3:2025-10-13; 18 @ H#3:2025-11-16,
E—EERE N ILZVL(1965—) , 5 1+ IEm P TR A58 A 0, VAR BRI A A DT Al <. E-mail: shenaj_hz@petrochina.
com. Cho
BEEEEN AVNR(1980—) , 55 WL 3 G TR, i St SRl k2= . E-mail: fuxd_hz@petrochina. com. cn,
ESTE MRS 5 5 7= R A FE R T 1 (20252D10054) 5 [ 5 [ ARBEE 3L 4 A0V BT & B BE A 3 411 H (U23B20154) s 5
HAE R L I(20252D1400703)



514 2T, A5 . JE A IR AR rp A S I e A5 5 B R T A 45

spatially, forming two petroleum systems: the Upper Triassic-Lower Jurassic pre-salt system and the Lower-Middle
Jurassic intrasalt system. Three hydrocarbon plays are identified in the basin. The first play consists of the source rocks
of the Bolila Formation, the karst reservoirs of the Bolila Formation, and the mudstone cap rocks of the lower Bagong
Formation. The second one is composed of the mudstone source rocks of the Bolila-Bagong formations, the sandstone
reservoirs of the Quemocuo-Bagong formations, and the evaporite cap rocks of the middle-upper Quemocuo Formation.
The third one comprises the source rocks of the Quse Formation, the dolomite reservoirs of the Buqu Formation, the
sandstone reservoirs of the Xiali Formation, and the evaporite/mudstone cap rocks of the Xiali Formation. Three types of
hydrocarbon resources occur in the Qiangtang Basin: conventional, shale, and tight hydrocarbons. In the Maqu area,
play fairways cover an area of about 5 X 10° km®>. An assessment of the hydrocarbon generation intensity and hydrocarbon
accumulation coefficients (HACs) of source rocks in the Bolila-Bagong formations reveals that the Maqu area has
conventional hydrocarbon resources of about 0.5 X 10° t when estimated using a minimum resource abundance of 100 x
10’ t/km*>. Meanwhile, the Bagong Formation contains shale oil resources of approximately 1 X 10° t. In the Biluocuo-
Esima area, play fairways with an area of about 8 X 10’ km” are identified. An assessment of the hydrocarbon generation
intensity and HACs of source rocks in the Quse and Bagong formations reveals that this area contains conventional
hydrocarbon resources estimated at 0. 8 X 10° t based on a minimum resource abundance of 100 X 10° t/km*. In this
area, the Bagong and Quse formations are identified as play fairways for shale oil exploration, with shale oil resources of
approximately 1. 6 X 10° t and about 0. 8 X 10” t, respectively. In the Shenglihe area, play fairways span an area of 5 X
10° km*, where the Quse Formation holds shale oil resources of about 1 X 10° t.

Key words: source rock-reservoir-cap rock assemblage, hydrocarbon play, petroleum system, exploration potential

assessment, marine facies, Mesozoic, Qiangtang Basin
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Fig. 1 The Mesozoic tectonic division and stratigraphic sequence of the Qiangtang Basin
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Table 1 Comparison of geochemical indicators of the Upper Triassic source rocks in the Qiangtang Basin
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Fig. 4 Benchmark section showing the geochemical characteristics of organic matter in the Upper Triassic source rocks of the Qiangtang Basin
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Table 2 Comparison of organic macerals and kerogen indicators of the Upper Triassic source rocks in the
Qiangtang Basin
. B UL 53 1%
JZ0E - LR Op— T AR
JE VL +5E B AL A TP
N N 33.80~98. 00 0~34.90 0~34.90 -28.10~-25.70
i N2 22- 0V~ 70. U ki b 7l
B 7171 15.90 11.22 226.90 12
42.80~55.20 19.40 ~ 56. 30 10. 50 ~ 58. 20 -28.00~ - 23.00 R .
=y N ot 2 S y
Exd 43.90 28. 80 27.30 -25.40 TR E, 853 % T RAR

T A Rl 2

T

IR fE~f/ME

T3
FERTTE Ay,
Ay

RTINS
NENSNN
NN

100 km

]

[ —

S P

SO T
NN
O\

i \u A e
15—
14333ty
AR PG AN 23
.

>

HILAT PR XA

&l 5

JeYEFHL L =BG - MRS Gk I 5 A BT - 1f 3 A

JE 1 fm
_/ """""""""" g % ﬁmnAnm /\/‘( 1.50 \5 50 > N

et i WREEAL ST E ORI SR (%) R SFLR(%) RS REE R

JERE (m)  AFHELZ (m)
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Fig. 11 The Upper Triassic-Jurassic petroleum systems and hydrocarbon plays in the Qiangtang Basin
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