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Abstract Magnetotelluric method is a geophysical method widely
used in deep geological structure detection, oil and gas and mineral
resources investigation. At present, methods of investigation and
survey for multiple structures of rocks and minerals inside the earth
are gradually improved and the research on the anisotropy of underground
medium is continuing to study ulteriorly because electrical anisotropy
has great influence on electromagnetic observation, but the effect of
anisotropy on the apparent resistivities of different modes is seldom
studied systematically. In this paper, based on Maxwell equations,
the variation equations of coupled electric and magnetic fields
together are derived in magnetotelluric field of the 2D arbitrary
anisotropic media, and we develop the two-dimensional arbitrary
anisotropic forward modeling code using finite element method with
triangulated mesh. The paper verifies the validity of the code compared
to the previous results. And in order to study the relationships
between three principal resistivities and three Euler rotation angles
and the four modes of apparent resistivities, we compare and analyze
the responses of three models by using the inclined plate as the
study object. As the results show, firstly, when the Euler angles are
all zero meaning the principal anisotropy, the apparent resistivities
in xy and yx modes mainly reflect the existence of anomalies. And
the apparent resistivity in xy model mainly reflects the principal
resistivity in x direction, and the apparent resistivity in yx mode
mainly reflects the resistivity in y direction which is also influenced
slightly by the principal resistivity in z direction. Secondly, when
the dip angle is not zero only, the apparent resistivity in yx mode is
greatly affected by the size of dip angle, while the apparent
resistivity of xy mode is almost unaffected by dip angle. And whats
more, when the strike angle is not zero only, four kinds of apparent
resistivity are affected by the strike angle and the resistivities in x
and y direction at the same time.
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