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Abstract : The discovery of Moxi Sinian-Cambrian mega gas field has set off a new exploration boom of deep oil and
gas in Sichuan Basin. However, the understanding of the filling process and the dynamic mechanism of the deep
prototype marine basin in northwestern Sichuan is still in the probing stage. Through a comprehensive investigation
and regional comparison, the deposition and filling frame of the new Proterozoic-Cambrian prototype basin in the
northwest margin and its adjacent area have been reconstructed based on the systematic determination of key events.
Compared with the global Gondwana assembly and the pan-African orogeny process, the deposition-structure-
magmatic records of the Pan-African orogeny have been systematically determined, which indicates that the Yangtze
block was a part of the Gondwana supercontinent at the end of the Neoproterozoic. The latest deep drilling data and
two-dimensional seismic data analysis suggest that the whole process of the onset, development, filling and return to
uplift of the Mianyang-Changning cratonic margin rift was mainly controlled by Pan-African arc extension and arc-
land collision on the west margin of Yangtze block ,revealing that Mianyang-Changning cratonic rift went through six
stages: () The Early Doushantuo period in which the cratonic margin rift was opening and followed by the
subsidence and rapid filling; @) The Late Doushantuo to Early Dengying period in which cratonic margin rift
continuously subsided with the compensatory growth of carbonate platform and the obvious regional deposition
differences; (3The Late Dengying period through which the craton margin rift went expansion and shaping and the
carbonate platform experienced activating and reconstruction ; (4) The Maidiping period in which differential uplift of
the craton margin was accompanied with the weathering and erosion of the carbonate platform; (5The Qiongzhusi
period through which Yangtze craton went structure activation and compressing subsidence; (6 The Canglangpu
period in which the craton margin rift was rapidly filled due to the arc-continent and continent-continent collision.
By the end of the Canglangpu period, the Mianyang-Changning cratonic rift finished filling and quickly turned into
the Tianjing Mountain-Middle Sichuan uplift. The remodeling of the basin’ s dynamic process on the west margin of
Yangtze craton not only provides new information of the positioning of the South China plate for the reconstruction of
Gondwana, but also has important implications for the exploration of new fields of deep oil and gas in northwestern
Sichuan Basin.

Key words: West margin of Yangtze Block; Pan-African Orogeny; craton margin rift; Sichuan Basin; basin

dynamics process; deep oil and gas
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Neoproterozoic to early Paleozoic deposition sequences and it’ s key events on the northwest margin of Yangtze Block ( Modified
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Fig.2  The sandstone of the Duiwoliang Formation from Xianjiagou section in Fangshi Town, universally developing a variety of

bedding structures
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Fig.3 Record of the sedimentary response to key events during the early Cambrian period
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Fig.4 The thickness of source rock in Mianyang-Changning craton rift on the west margin of Yangtze Block and the migration of

Dengying platform
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Fig.5 Sedimentary sequence and its key events in Sinian-Cambrian transition period of Ziyang 1 well ( Modified from Li S J et al.

(2018) and Duan J B et al. (2019))
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Table 1 The stratigraphic division of typical wells from Mianyang-Changning craton rift and adjacent areas
hid4 8% JT1+2 B/m JT3 B/m $T 4 B/m PP/ m HATFL/m
BB 1 3 61 16 114 40 496
BAa 17 H# >5, K0 52 46 48 520
HIE 1 H >182 6 39 91 385
w1 925 25 112 54 330

4 9f > 119, R 12 96 101 386
BRI 603 11 28 16 554
GRS KR ES TN >353 23 352
a1 525 65 262 10 210

B H 605 3 32 79 302
13 624 16 224 26 228
&A1k ER TN ER TN >421 34 385

LRI 400 39 240 0 163
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Fig.6  Volcanic-magmatic age of northwestern Yangtze block and the main micro-continents along northern margin of Gondwana

(Modified from He Shiping et al (2014) and Zhou Yun et al (2021))
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Fig. 7 Sedimentary response and deposition sequence evolution of the pan-African Orogeny on the northwest edge of the Yangtze Block
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