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INTRODUCTION

In the marine environment, prominent converted shear waves are often generated at the sea-bed
or in the near-surface sediments. For a near offset VSP, the amplitude of the converted wavefield
is often thought to be small compared to that of the dominating compressional  wave components,
It has been shown (MacBeth  and Liu 1994) that these shear-waves are not negligible, and that
a coherent wavefield can be generated by a near offset VSP for isotropic sediment models. lf
sediment conditions permit this effect, it is particularly useful, as the near offset geometry
provides a simple acquisition that can complement standard well logging procedures. Analysis
of such data also provides important information about anisotropy, and hence local stress or
fracture directions. Here we extend the earlier study of MacBeth and Liu (1994) to anisotropic
sediments. In addition, the shear waves are analyzed for anisotropy by forward modelling of the
observations.

DATA AND ANISOTROPIC MODELLING

We focus on data acquired from a vertical well in the Everest field of the North Sea. A rig
source at 56m offset and 3.6m depth is activated in water of depth 50m. Three-component
receivers record between 888m and 2866m in increments of 15.6m. The data are corrected for
tool rotation using the horizontal components of the direct compressional wave, the result being
shown in Figure 1. These data display strong coherent shear wave arrivals due to conversions at
the sea-bed and an interface within the near-surface sandy clay layer. There is also a strong
transverse component after the rotation procedure. The isotropic plane layered model shown in
Figure 2 accounts for the arrival times and amplitudes of these waves, with appropriate sediment
attenuation. Further matching of the motion in the horizontal plane is obtained through use of
anisotropic reflectivity code (Taylor 1991). It is found that near-surface TIV anisotropy attributed
to clays (Bachman 1979) cannot fully explain the observed particle motion. Such anisotropy will
not give the transverse component of motion, as the vertical plane is a plane of symmetry. To
account for this the model also includes a weak (< 5%) element of azimuthal anisotropy. Further
qualitative results are to be presented showing the relationship between the near-surface
anisotropy, subsurface anisotropy and stress direction.

EAGE 57th Conference and Technical  Exhibition - Glasgow,  Scotland,  29 May - 2 June 1995 - EAEG Division



8 8 8

2 8 6 6
i.00 2  . o o 3 . 0 0 4 .co

Figure 1. Three-component VSP data corrected
for tool rotation, showing vertical (V), radial (R)
and transverse (T) components. R and T traces
are scaled to the maximum vector amplitude of
each pair, with the V component remaining
separate. The prominent converted shear-waves
are marked.

Figure 2. Isotropic plane layered model used to
compute synthetic seismograms to match
observed VSP data.
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