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The organic-rich shales of the Wufeng–Longmaxi Formations (Ordovician-Silurian) are 

one of the most important hydrocarbon source rocks and shale gas exploration targets in 

China (Dai et al., 2014; Luo et al., 2016). Graptolites are abundant in these shales, which 

provide an opportunity for the study of their organic petrology and the thermal maturity of 

these shales (Chen et al., 2000; 2004; 2005; Luo et al., 2016). Optical microscope was 

employed to describe the optical characteristics and coalification of the graptolites and the 

shape of graptolite reflectance indicating surface (GRIS), and to determine the thermal 

maturity of the Wufeng–Longmaxi formations. 

The graptolite fragments show two types of surface morphology: granular and non-

granular. Non-granular graptolites was the most common type observed, and the non-granular 

graptolites display a stronger anisotropy and higher reflectance under polarized reflected light 

compared to granular graptolites. The strong positive correlation between the maximum 

reflectance (Rmax) and bireflectance of graptolites indicates that the graptolites display 

stronger anisotropy with maturation (Figure 1). A linear coalification path of graptolite 

fragments was observed in the studied sediments. A remarkable decrease in the minimum 

reflectance (Rmin) values of graptolites was observed when Rmax exceeds 6%. The samples 

with lower thermal maturity (Rmax < 2%) tend to be more biaxial neutral, whereas higher rank 

samples display biaxial negative characteristics. The GRIS shape will become more oblate 

with maturation. The shales of the Wufeng–Longmaxi Formations from southeastern 

Chongqing and Wuxi areas are post mature and in the dry gas zone, whereas samples from 

Chengkou area are still at the end of the oil window or the onset of the wet gas zone. 

 

 

Figure 1 The relationship between the maximum reflectance and bireflectance of the 

graptolites. Note the strong positive correlation between Rmax and Rmax-Rmin. 
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