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Fig. 1 Composition of organic—rich shale
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Fig. 4 Flow chart of shear wave velocity prediction

of organic—rich shale
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Tab. 1 Mineral composition and pore fluid

elastic parameters

PR AR YY) R W
/GPa /GPa /gecm?

Vg 2 37.00 44. 00 2.65
J5 A 76. 80 32. 00 2.71
A+ 25. 00 9.00 2.55
R 147. 4 132.5 4.93
T EE 2. 90 2.70 1.30
7K 2.21 — 1.09
= 0.18 — 0.26
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Shear wave prediction method of organic—rich shale based on improved Xu— White model

QIAO Hanqing'*, FANG Hui"*, DU Bingrui'*, XU Dexin’
(1. Institute of Geophysical and Geochemical Exploration, CAGS, Langfang 065000, China;
2. Laboratory of Geophysical EM Probing Technologies, MLR,Langfang 065000, China;
3. China Water Northeastern Investigation, Design & Research Co. , Ltd. ,Changchun 130026 ,China)

Abstract; Shear wave velocity is essential information for reservoir characterization, AVO analysis, and fluid identifica-
tion. Kerogen is a crucial component of organic—rich shale and has special elastic properties of non—solid and non— fluid. The
conventional prediction method is equivalent to fluid. This paper proposes a shear wave prediction method for organic — rich
shale based on the Xu— White model with variable aspect ratio. Firstly, kerogen is equivalent to the model's matrix minerals
and pore fluid. Then, a simulated annealing particle swarm optimization algorithm is used to inverse the variable aspect ratio
under constraint conditions. Thirdly, the Xu— White model with variable aspect ratio is constructed by initializing the variable
aspect ratio model. Finally, the shear wave velocity is predicted by combining logging information and the rock physics model.
The method is applied to a sound site in Jiaoshiba area of southeast Sichuan Basin in southwestern China. The prediction results
of Xu— White model with fixed aspect ratio and Xu— White model with variable aspect ratio equivalent to kerogen fluid are com-
pared to verify the applicability and accuracy of the method. This method will provide more accurate shear wave velocity data
for studying organic—rich shale.

Keywords: Xu— white model; variable aspect ratio; rich organic shale; simulated annealing particle swarm; shear wave ve-

locity prediction



