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Sedimentary characteristics of the Lower Cambrian Qiongzhusi Formation
in northern Sichuan Basin and their implications for tectonic evolution
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Abstract The Lower Cambrian Qiongzhusi Formation in Sichuan Basin is a key target for marine
deep shale gas exploration. Clarifying its sedimentary characteristics and filling evolution is crucial for
guiding reservoir evaluation and favorable zone prediction. Through integrated field geological surveys,

borehole data, and analytical techniques—including in-situ gamma-ray logging, petrographic thin-section
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analysis, whole-rock X-ray diffraction, and total organic carbon ( TOC ) measurement—this study
systematically discusses the development characteristics, spatiotemporal distribution and evolution of
sedimentary facies of the Qiongzhusi Formation in the northern Sichuan Basin, as well as its implications
for regional tectonic evolution. Key findings include: (1) The formation thickens upward in vertical
section and exhibits a southwestward-thickening, northeastward-thinning trend in plan view. (2) A shelf
depositional system prevailed during the Qiongzhusi period, subdivided into seven microfacies that
collectively form a north-to-south transect; paleo-uplift (source area) -shoreface-sandy shallow shelf (or
calcareous-muddy shallow shelf) —sandymuddy shallow shelf-muddy deep shelf (or siliceousmuddy deep

shelf). (3) The differential distribution of the Qiongzhusi Formation was primarily governed by an

“intracratonic sag-uplifi-depression” paleogeographic framework, whereas its vertical cyclicity reflects

superimposed controls by eustatic fluctuations and paleoclimatic shifts.

Key words sedimentary characteristics, tectonic evolution, Qiongzhusi Formation, Cambrian,

Sichuan Basin
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Fig. 1  Division of tectonic units and lithofacies paleogeography during the Early Cambrian (a), stratigraphic characteristics of the

Sinian-Cambrian (b), and stratigraphic column of the Maidiping Formation—Qiongzhusi Formation (c¢) in northern Sichuan Basin
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Fig. 2 Outcrop characteristics of the Lower Cambrian Qiongzhusi Formation in northern Sichuan Basin
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Fig. 3  Cross—well stratigraphic correlation of the Lower Cambrian Qiongzhusi Formation in northern Sichuan Basin
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Fig.4 Fence diagram showing cross-well sections (a) and stratigraphic isopach map (b)

of the Lower Cambrian Qiongzhusi Formation in northern Sichuan Basin
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Table 1 TOC content and U/ Th values for samples from the Lower Cambrian Qiongzhusi Formation in

typical sections of northern Sichuan Basin
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Table 2 Sedimentary facies classification scheme of the Lower Cambrian Qiongzhusi Formation in northern Sichuan Basin
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Fig. 5 Sedimentary characteristics of deep-water shelf facies of the Lower Cambrian Qiongzhusi Formation in northern Sichuan Basin

a— W ERIE, BRI 17.4m, 5B, WKERRKDSE, BCRIZH, TOC=0.34%, 0¥ BTk /K 6 o s b—4E 4 &l m, BRI
150.6 m, 5 "B, WKERTMIE, FATZEHE, TOC=0.12%, W BRAKBMRAH; c—REZ A H, BT 378.4m, 5=B, WKEOH
PSR BOR b, NRCHE R, TOC=0. 14%, JKIFEK BB ; d— 858wl , BEJE 80.6 m, —Bt, K@ GHERE, TOC=
0.21%, YK s e—MrSedb RV, B 160.6 m, 55 " Bt, LSRRI &, TOC=0.34% , & Y& 5k K Bl BB , 20 1
Jos BRI, BEJE 125.5 m, TR, SURRMIEP L, TOC=0.23%, R0 B KRGO, Bt e— BRI, BEE 238.5 m,
B, QURREBRTWE, TOC=0.22%, KU BERAKREMBOM, B0 0t; h—Fradbdlm, K 171.8m, 5 =B, KA@k,
R 5T K i B R A
6 it DX 8 G 55 47 = 2 B K Bl B AR DT AR AL
Fig. 6 Sedimentary characteristics of shallow-water shelf facies of the Lower Cambrian Qiongzhusi Formation

in northern Sichuan Basin
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