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INTRODUCTION

Genetic Algorithms (GA) are thought to be global optimization routines which have recently

attracted attention within the geophysical community. In this paper a GA is applied to the

problem of inverting shear-wave splitting estimates from two near-offset VSP experiments in an

attempt to characterize the equivalent medium response of the fracture system.

INVERSION METHOD

The GA is used to minimise the difference between the predicted and observed shear-wave

splitting estimates in a least absolute values sense (L, norm). This shear-wave splitting is

quantified in terms of the time delay between the fast and slow split shear-waves and the fast

shear-wave polarization. The predicted shear-wave splitting estimates are calculated using a ray

tracing method which is valid for one dimensional models comprised of media possessing

transverse isotropy (TI) which a common symmetry axis orientation.

EXPERIMENTAL CONFIGURATION AND RESULTS

Data is presented from two near-offset VSP experiments conducted at the Conoco Borehole Test

Facility (CBTF), Kay County, Oklahoma. The acquisition geometries for these two experiments

are shown in Figure 1 and are similar in both the source offset distance and geophone depth

range, however, the source azimuths are almost diametrically opposite. Shear-wave splitting

estimation techniques are applied to the data obtained from the two VSPs show significant

differences between the two surveys in terms of both the time delays and fast shear-wave

polarization. Application of the GA inversion method suggests that this observed shear-wave

behaviour can be explained in terms of a sub-vertical fracture system striking N55”E and dipping

20” towards the SE from the vertical. This interpretation is consistent a-priori data and previous

studies of azimuthal VSP data from the CBTF (Home and MacBeth 1994).
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Figure 1 - Plan view showing the acquisition
geometry used for the two near-offset VSP
experiments. Cross-line and in-line shear-
wave sources are indicated by arrows.

Figure 2 -Results obtained from the shear-wave
estimation techniques for the two near-offset
VSP experiments. The top panels (a)
correspond to the VSP shown in the top panel
of Figure 1 and (b) corresponds to the
acquisition shown in the lower panel of figure


