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Two multi-component near-offset VSP experiments from

the Conoco Borehole Test Facility, Oklahoma are analysed

in terms of shear-wave birefringence. The shear-wave

birefringence is compared with permeability and porosity

logs. A correlation exists between the highly permeable

’ /porous zones in the sandstone formations and the degree

of shear-wave birefringence.

The shear-wave birefringence observations are

inverted using a global optimization technique known as a

genetic algorithm. Inversion results suggest that the

fracture system is sub-vertically orientated. The resolution

for the fracture dip parameter is constrained by the choice

of source azimuths which lie on approximately opposite

azimuths.
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A class of anisotropic materials, which may exist in real

rocks, with hexagonal symmetry is identified with

shear-wave behaviour contrary to usual expectations. For

these materials the Thomsen gamma parameter is negative.

We investigate whether realistic situations exhibit this type

of anisotropy using equivalent media formulations.

Cra&s/fractures  and fine layering are found to be an

unlikely source for such materials. However, systems

comprised of aligned prolate ellipsoids are found to exhibit

this type of anisotropy. Such a situation may represent

sandstones for which individual sandstone particles are

Can we separate the
from P-wave data?
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Both anisotropic and structural variations affect seismic wave
propagation. The effects are often coupled but current processing
and studying practices in seismic anisotropy often assume hori-
zontal layers to mimimize the structural influences.
Here assuming a TIV (transverse isotropy with a ver;tical  sym-

metry axis) medium with a dipping reflector, we investigate the
possibility to separate the effects of anisotropy and structure on
P-wave propagation.
For this we derived approximate P-wave traveltime equations for

a single dipping layer model for both a vertical (perpendicular to
the surface) and a normal (perpendicular to the interface) sym-
metry axis. Although our approach is based on the assumption of
weak anisotropy we saw, by comparing the analytical results for
the approximate equation with the correct results from anisotropic
ray tracing, that up to 20% of TIV anisotropy and a dip of 20-30
degrees the approximate equation was still valid.

The separation process was then straightforward. The equations
were used to determine the dipping angle of the reflector. For a
given isotropic dipping layer model we then calculated the trav-
eltime and subtract it from the data. The results show a good
agreement with those calculated for the corresponding anisotropic
model with a horizontal reflector at the same depth. e

Though all our examples only show the 2D case, we would like
to point out that the formula used to calculate the traveltime as
well ca.s the separation are also valid in the 3D case.

depositionally aligned.


