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1 Introduction 
 
More than half (over a hundred) of the worldôs large 
sedimentary basins are salt-bearing (Belenitskaya, 2018). 
For one thing, the salt layer plays an important role in 
structural deformation due to its physical and rheological 
properties (mechanically very weak, low density, almost 
incompressible, impermeable, viscous, and other 
characteristics). Salt-related structures, such as salt ridges, 
pillows, diapirs, detachments, and even salt glaciers, are 
common in many petroleum provinces (Haakon, 2010). 
The most important characteristic of salt is its high 
chemical activity and mobility in the subsurface 
environments (Belenitskaya, 2018). The presence of salt 
can significantly change the style of deformation between 
the overburden and the substrate (Haakon, 2010). For the 
other, many salt-bearing basins, especially the largest 
ones, have exceptionally high petroleum potential. The 
salt beds not only change the occurrence of overlying 
horizons, forming various structural traps, but also are the 
most effective caprocks. Eventually, a broad domain of the 
theoretical and applied issues of salt geology was 
developed by researchers. It is known that the research of 
salt tectonics is one of the key fundamental problems of 
structural analysis in petroliferous basins and has broad 
practical prospecting in the petroleum exploration (Tang et 

al., 2004). 
The Sichuan Basin is one of the largest petroliferous 

basins in South China (Liu S G et al., 2012; Liu Q Y et al., 
2013, 2014, 2019a, 2019b, 2020; Ge et al., 2020; Dai et 
al., 2021). The Western Sichuan Foreland Basin (WSFB) 
may serve as a major energy relay base in the Sichuan 
Basin in recent future, due to its abundant natural gas 
resources and tremendous exploration potential (Li et al., 
2011; Wu et al., 2017, 2022). The formation of primary 
gas pools was mostly controlled by structural traps (Li et 
al., 2011). However, multi-phase basin evolution, multi-
stage tectonic movements and multi-directional 
compressional stress make the structural evolution in 
WSFB extremely complex (Liu S G et al., 2021). WSFB 
was affected by the SN-directed compression and sinistral 
shearing from the Qinling Orogenic Zone, the EW-
directed compression and dextral shearing from the 
Tibetan plateau, and the SE-directed compression owing 
to the northwestern drift of the Yangtze Craton (Fig. 1) 
(Burchfiel et al., 1995; Liu S G et al., 2012). These three 
power systems have been present since the Indosinian 
period and continued to the present day, exhibiting varying 
intensities of performance across different periods. At least 
seven tectonic boundaries were discovered in the Mesoï
Cenozoic continental strata in the WSFB, suggesting that 
WSFB has experienced three major tectonic movements 
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including the Indosinian, Yanshanian, and Himalayan 
since the Mesozoic era (Fig. 2c) (Li et al., 2011). Three 
directional structures, NE-trending, sub-EW-trending and 
sub-NS-trending structures were developed 
correspondingly in XTZ, WSFB (Fig. 3). 
In a multi-stage and multi-group superimposition area, 
the mechanism of some local structural traps in the WSFB 
is not well understood. The role of the salt layer has 

sometimes been overlooked. Xinchang Tectonic Zone 
(XTZ) serves as an example. For a long time, there were 
two explanations for its formation mechanism. One 
suggested that it was triggered by the Qinling orogenic 
zone in the Indonesian period (Yang et al., 2012; Ye et al., 
2018), because they have almost parallel sub-EW 
directional orientations (Fig. 1). However, there is a long 
distance between Xinchang and Qinling, and in the middle 

    
 

Fig. 1. Location map and seismic section. 
(a) Tectonic setting and generalized map of the Western Sichuan Foreland Basin, China (revised from the Chinese 1:2,500,000 geological map, Jia et 

al., 2006 and He et al., 2019). The locations of wells, cross sections and seismic surveys are indicated. WSFB: Western Sichuan Foreland Basin; 

XTZ: Xinchang tectonic zone. (b) 2D seismic cross section L2 through WSFB shows LmsTB, Pengzhou faults (PzF) and LqsTB arranged parallelly 

from west to east. The megasequence T3x was sedimented as the flexural subsidence response to load system of LmsTB. The location is shown in 

Fig. 1a. The big scale figures of red boxes located at PzF and LqsTB will be shown in Fig. 8 and Fig. 9. 
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Fig. 2. Salt layer characteristics and stratigraphy. 
(a) The statistical list of thickness and mineral proportion in Triassic salt layers, Sichuan basin (Zhou et al., 2015). The salt layers consist of a mixture 

of anhydrite, halite, and carbonate, with T2l exhibiting the thickest salt layers. (b) The characteristic values of well logs for different lithologies of 

well CK1. The lithology is classified into 8 types based on well cuttings and the location of the well is shown in Fig. 1a. The abbreviations used for 

well logs are consistent with those shown in Fig. 4. (c) The main stratigraphy and major tectonic boundaries in WSFB since Triassic. Three tectonic 

cycles (Indosinian, Yanshanian, and Himalayan) play very important roles in WSFB. (d) The salt rock well core photos from well HL1, T2l
4. The well 

location is shown in Fig. 1a. In Fig. 2d1, mass greyïwhite anhydrite rock of T2l
4 at a depth of 4686 m is depicted, while Fig. 2d2 shows lamellar anhy-

drite interbedded with grey dolomite of T2l
4 at a depth of 4695 m. Both figures illustrate the presence of dissolved pore and hole features. 

Fig. 3. Fault distribution in Xinchang tectonic zone. 
The fault polygon map view of horizon top T3x

2 showing the distribution of three directional groups of faults in Xinchang tectonic zone (XTZ), 

including NE-trending, sub-EW-trending and sub-NS-trending structures. Location of Fig. 3 is indicated in Fig. 1a. 


