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Introduction
Previously, many scholars have studied a lot of research about the high-quality shale reservoirs in Longmaxi Formation in Sichuan Basin, but there are few studies on the relationship between sedimentary environment and electrical properties. Therefore, this paper discuss the relationship between the shale petrology (quartz, pyrite) in different sedimentary environments and complex resistivity characteristics (resistivity and resistivity).
Methodology
Firstly, the cores collected were drilled with vertical coring machine to make plunger samples with diameter of 2.5 cm and height of 2-4 cm. Then, the top and bottom surfaces of the samples were polished to make them smooth. In this experiment, the Solartron-1260A resistivity analyzer is used to test the complex resistivity of shale. The measurement frequency is 10-2Hz to 104Hz, and each frequency band records 10 points, a total of 61 points.
Results 
According to the resistivity spectra of different quartz contents (Fig. 1), it can be seen that the amplitude of complex resistivity increases with the increase of quartz content, and when the quartz content is high, the whole curve is in the lower part. And in the low frequency band, there is a decline in the high frequency region level. The law of shale samples with high content of quartz is just the opposite.
From the spectrum diagram of samples with different contents of pyrite and TOC (divided into two grades of TOC < 1.5%/pyrite < 1.2% and TOC < 1.5%/pyrite < 1.2%), it can be seen that the resistivity of samples with high content of TOC and pyrite is obviously low, and the frequency dispersion mainly occurs in the low frequency band, while the resistivity of samples with low content of TOC and pyrite is higher as a whole. The curve of phase and frequency can be seen that the frequency band with large variation of phase curve corresponds to the frequency band with large dispersion of resistivity, that is, the content of pyrite is more than 1.2%, and the phase curve inclines sharply at low frequency. It is indicated that pyrite content is the main reason for the change of shale facies.
Discussion
(1) Relationship between quartz and resistivity under different depositional environments
The quartz content of shale is negatively correlated with resistivity. The influence of shale quartz on resistivity in deep water environment (TOC > 1.5) is different from that in shallow water environment (TOC < 1.5). In shallow water environment, quartz is mostly terrigenous clastic origin. Most quartz grains will increase secondary in the middle-late diagenetic period, authigenic crystals will grow continuously in the pore space of rocks, and mechanical compaction will block the pore development, reduce the ion exchange capacity, which is not conducive to fluid conduction. Biogenic quartz in deep water environment can better preserve primary pore and organic pore. On the one hand, the existence of pore provides a channel for fluid conduction, on the other hand, the solution in the pore of organic matter is generally acidic, and the cation exchange capacity on the surface of organic matter increases, which leads to the enhancement of conductivity of shale. 
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	Fig. 1 Resistivity spectrum of shale samples with different quartz content
	Fig. 2 Relationship between quartz content and resistivity of shale in different sedimentary environments


 (2)Relationship between pyrite and polarizability under different depositional environments
We found that pyrite in shale has a good correlation with polarizability. Compared with shallow water environment, deep water environment has higher content of pyrite and higher polarizability. The genesis of pyrite is closely related to sedimentary environment (Klimentos et al. 1995). Shale in the lower part of Longmaxi Formation is a deep-water shelf deposit. Red algae and brown algae are widely developed, resulting in a large number of biological decomposition, which not only forms a large amount of organic matter, but also makes the water present a strong reduction environment under anoxic conditions, and the iron ions produced by biodegradation are reduced to low-cost iron ions. A large number of low valent iron ions combine with sulfur elements in the water to precipitate pyrite. 
Conclusions
The sedimentary environment affects the mineral composition of shale, and further affects the physical and electrical properties of the reservoir. The high quality shale of Longmaxi Formation in Sichuan Basin is located in the lower part of Longmaxi Formation. It has the characteristics of high quartz, high TOC, low resistivity and high polarizability.
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