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Abstract The product of Young's modulus and density can highlight abnormal characteristic of
shale gas reservoirs. Poisson ratio can indicate fluid property. Compared with conventional pre-
stack elastic parameter inversion, pre-stack joint inversion based on the product of Young's
modulus and density, Poisson ratio and density can achieve more accurate elastic parameters, and
provide reliable geophysical basis for shale gas reservoir identification and fluid prediction. First,
this paper deduces PP wave and P-SV wave approximate reflection coefficient (RC) based on the
product of Young's modulus and density, Poisson ratio and density. And it uses the typical model
to test accuracy of newly derived RC equation. It shows that the new RC equation has a high
precision when the incident angle is less than 30 degree. Then, this work constructs pre-stack
joint inversion workflow under the framework of Bayes theorem to invert the product of Young's
modulus and density, Poisson ratio and density directly, considering PP and PS wave information. And

it avoids error accumulation from indirect inversion. Finally, this study tests the method using a
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well model of a real project. The results indicate that the inverted product of Young's modulus

and density, Poisson ratio and density of joint pre-stack inversion can fit very well with the

original curves and can meet the accuracy of subtle seismic inversion.
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Fig. 2 Workflow of joint pre-stack inversion

for shale gas reservoirs
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Fig. 3

Original curves of a well log in western China

Shade area is the shale gas reservoir.
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and density multiply and Poisson ratio.
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