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ABSTRACT
Knowledge of the correct theory for fluid substitution in anisotropic rocks is
important for monitoring fluid migration in fractured reservoirs. The simplest
model on which such theories can be tested is that of an isotropic porous back
ground rock with aligned penny shaped cracks. n this paper the results from
Thomsen s theory for fluid substitution in rocks with penny shaped cracks are
compared with the results of the combined application of linear slip theory and
rown and Korringa s fluid substitution theory. hen the dry rock is modeled
with linear slip theory and then saturated accordingto rown and Korringa s
e uations the anisotropic parameters of the saturated rock are numerically close

to those obtained from Thomsen s theory. Thomsen s that
determines the sensitivity of the fractures to fluid changes is proven to be ap
pro imately inversely proportional to the of the fractured

rock a parameter routinely measured by well test engineers. hen the fluid stor
age capacity of the cracks is negligible with respect to the fluid storage capacity
of the isotropic background pores rown and Korringa s e uations approach
Thomsen s e uations. imilar numerical results from the two theories suggest
they are e uivalent for most lithologies fluid bulk moduli and reasonable crack
densities. ince rown and Korringa s theory does not re uire ideali ed crack
models the work presented in this paper can be e panded to describe the fluid
substitution process in more complicated models and lower symmetry rocks.
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