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Abstract : The relation between electromagnetic field response and apparent resistivity response was expressed in potentials of
poloidal and toroidal scalars based on the electromagnetic equations in the arbitrarily anisotropic formation. Based on the con-
tinuity of the electricmagnetic fields within layer boundaries and the coupling of the source on the earth surface, the propaga-
tion state matrix of the electricmagnetic fields from the upper layer to the lower layers was derived, and the electricmagnetic
fields were calculated recursively from the bottom layer to the top layer. For the instability of the exponential term, a stable
formulation was deduced through the state matrix. An integral of the Green's function was used in the computation of the mag-
netic field because of the decoupling of the poloidal and toroidal functions. The validity of the numerical method was checked
with an analytic solution of a homogeneous half space with arbitrary ‘anisotmpy. The results show that for horizontal thin over-
lapping formation and horizontal fractured formation, the measured apparent resistivity will be less than the true resistivity,
which results in low hydrocarbon saturation. The polar diagram of azimuthal apparent resistivity of the formations that exist
slanting fractures shows evident paradox; that is, its distribution shows elliptical configuration of the apparent resistivity and
the long axis points to the strike of the fracture extension. The elliptical characteristics of the azimuthal apparent resistivity
can be used to estimate the parameters of the distribution of the subsurface fractures.
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