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Introduction
Velocity measurements and anisotropy are significant for the exploration of deep shale gas and reservoir assessment. Shale gas play is rich in organic. It is strongly anisotropic due to total organic carbonate (TOC) content,clay-preferred orientation and naturally aligned cracks. The elastic properties of organic matter vary significantly as the types, contents, thermal maturity and porosity of organic change in different shales. Until now the measurements of organic matter are scarce and the influence of organic matter on anisotropy are unclear. Thus, this paper analyzed the anisotropy characterization and main problems of organic-rich shale in different regions.
Methodology
A measurement is introduced, that is to conduct wave velocity anisotropy measurements in the laboratory with advanced instruments and methods. The shale samples used in this study were selected from Chongqing and Sichuan Province, southwest China. Chongqing and Sichuan Marine shale is the most interesting shale gas play developed in China. There are three kinds of samples, that is Longmaxi Formation, Wufeng Formation and Lujiaping Formation. Because of the strong anisotropy of shale, cylindrical samples were cored parallel to the bedding and vertical to the bedding. The porosity varies from 0.61% to 2.74%. The range of permeability change of shale is relatively large, because there are a large number of micro-cracks in shale. When micro-cracks penetrate through rock samples, the measured permeability increases greatly. Quartz, calcite, dolomite, clay and organic matter are the main mineral components in shales. There are some differences in the mineral composition of shale in different blocks, but there is little difference in the mineral composition of shale in the same block. The distribution of clay minerals and organic matter in shale samples ranged from 12.5% to 34.9% and from 2.48% to 4.72%. 
The elastic wave velocities and anisotropy parameters of the core under different confining pressures and fluid saturations are tested experimentally. The influencing factors and the changing rules are analyzed, and the shale wave velocity and anisotropy rock physics model are established.
Results
The shale organic matter content and anisotropy were fitted as shown in Figure 1. It shows that there is a strong correlation between shale organic matter content and anisotropy. The correlation coefficient of P-wave anisotropy and S-wave anisotropy with  Toc is higher than 0.96 respectively, indicating that the strong anisotropy of shale is mainly caused by organic matter. The fitting formula is obtained by fitting anisotropy and shale organic matter content is as follows 
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Fig. 1 organic matter content and shale anisotropy fitting

Conclusions
The experiments show that: 1. The wave velocity of shale is mainly affected by the content of clay and organic matter, and the influence of porosity on the wave velocity is little; 2. The layered arrangement of clay and organic matter and the large number of micro-cracks that develop along the bedding direction cause anisotropy of shale. The main factor of anisotropy is that shale anisotropy is directly proportional to organic matter content. 3. With increasing confining pressure, shale wave velocity and Young's modulus strength increase, anisotropy decreases, and the magnitude of anisotropy decrease is proportional to organic matter content. 4. The higher the organic matter content, the more sensitive the wave velocity stress in the direction of vertical bedding; 5. Shale water saturation increases velocity of P wave , and the velocity of the S wave decreases, and the Vp/Vs ratio increases greatly. For rock water saturation Vp/Vs is very sensitive.
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