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Inversion of the parameters characterizing shear-wave splitting, provide a way of obtaining
a good starting model for full-wave modelling, improving the convergence to a final
waveform match. This is necessary as the shear-waves behave in a highly non-linear
fashion with respect to anisotropy. To arrive at such a model for the subsurface, a two
stage process is involved. Firstly, estimates for the parameters which specify the
morphology of the split shear-waves are obtained, and secondly, these values are
interpreted in terms a range of physically plausible anisotropic models. The estimation
stage in this work is still in its infancy, however MacBeth (1990) demonstrated that it is
possible using current rudimentary algorithms, to achieve a well resolved inversion result
using the polarization of the leading split shear-waves, provided VSP data for several
azimuths of direction are recorded. The subject of this present work is to show that these
results may be used to facilitate the final fit using full-wave modelling.

The method is demonstrated by application to field data from a multi-offset,
multi-azimuth, VSP shot in the Paris Basin. The acquisition geometry consists of five
different offsets, ranging from 272 to 23 1 lm, recorded on geophones at depths between
1110 and 2060m, in intervals of 15m. This experiment provides data at three azimuths,
with a maximum separation of around 30”. The seismograms are generated by a single
cross line source at each offset. Analysis of the polarization of the leading split
shear-waves yields a small range of satsfactory anisotropic models for two subsurface
regions between 1110 and 2060m. These models do not correspond to either anisotropy
caused by microcracks, or that caused by fine layering, but to a combination of these two
anisotropies, yielding a system with orthorhombic symmetry (Wild and Crampin, I99 I).
The inversion detects the pattern of disruption around the point singularities associated
with this type of anisotropy. This result is in agreement with the full-wave modelling
results of Bush and Crampin (1987).

The solutions obtained from the analysis of the polarization patterns, are used as initial
models in a waveform matching procedure, based on the full-wave modelling package
ANISEIS (Taylor, 199 I). The models are refined to produce a final satisfactory model.
The time required to arrive at the final model is reduced considerably by the primary
parametric inversion step.
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