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Characteristics of intra-platform rift in ancient small-scalecratonic platform of
China and its implications for hydrocarbon exploration
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Abstract; The intra-platform carbonate rock is another potential for hydrocarbon exploration in addition to reef-shoal at
the platform margins. The study focuses on the elucidation of petroleum geologic characteristics and origin of intra-plat-
form rifts in the Deyang-Anyue area during the Upper Sinian-Lower Cambrian, Sichuan Basin, and analysis of analogues
of the intra-platform rifts such as the Tarim Basin during the Nanhua Period and the Ordos Basin during the Changcheng
Period ,based on the outcrop, core, and thin section observation, as well as single-well, seismic and testing data. The
results show that (1) the breakup of Rodinia Pangaea provides the regional geological setting for the development of
Deyang-Anyue intra-platform rifts. Tensional or strike-slipping faulting and differential subsidence are key to the formation
of intra-platform rifts; (2) The Deyang-Anyue intra-platform rifts have gone through four stages of evolution, namely, the
erosional stage during the deposition of the 2nd member of Dengying Formation, the rifting stage during the 4th member of
Dengying Formation , the rifting climax-filling stage during the Maidiping -Canglangpu Formations, and the development of
ramp-platform during the deposition of Longwangmiao Formation. In turn, the rift controlled the development of two sets of
source rocks ( Qiongzhusi and Maidiping Formations) and two reservoirs (the 4th member of Dengying Formation and
Longwangmiao Formation) ; (3) Two types of hydrocarbon accumulation assemblages formed according to the spatial con-
figuration of source rocks and reservoirs, with reservoir either alongside the source rock on the same depth level or above
it; (4) The intra-platform rifts in the Tarim Basin during Nanhua Period and in the Ordos Basin during Changcheng Peri-

od share similar geological features with those in Deyang-Anyue area,indicating good hydrocarbon exploration potential.
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These results suggest that the region of hydrocarbon exploration can be extended from platform margin to intra-platform.

This may shed a guiding light to the hydrocarbon exploration of marine carbonate reservoirs in ancient small-scale cratonic

platforms in China.

Key words: marine carbonate rock, intra-platform rift, Sinian, Cambrian, Changcheng Period, Sichuan Basin, Tarim

Basin, Ordos Basin
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Fig. 1 The coupling between the global supercontinent breakup and the development of intra-platform rift (modified after references[ 10 —=15])
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Fig.2 The stratigraphic isopach map of the Dengyin,

g and Longwangmiao Formations, Sichuan Basin
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Fig.3 The distribution of intra-platform rifts, source rocks, and reservoirs,Sichuan Basin
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Fig.4 The evolution profiles of Deyang-Anyue intra-platform rifts, Sichuan Basin
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Fig.6 The schematic diagram of the source-reservoir assemblage in the Lower Cambrian and Dengying Formation, Sichuan Basin
(modified after Du,2015'%")
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