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SUMMARY
Guided-waves have been clearly identified from crosshole datasets at the Conoco
Borehole Test Facility (CBTF)  by analysing their amplitude distributions, dispersion
characteristics, and 3-D polaraization  diagrams. Such guided-waves have dominant
energy in the seismograms. Our study also shows that almost any plane interface, or
combination of intefiaces  will support the propagation of guided-waves in crosshole
surveys, if approriate source signals can be excited at appropriate depths. We suggest
that guided-waves have two potential applications in sedimentary reservoir seismics:
continuity test for the reservoir layer(s) between boreholes; and mointoring Enhanced
Oil Recovery (EOR) operations in thin-layered reservoirs by crosshole surveys.

CROSSHOLE DATA ANALYSIS
We have studied the propagation of guided-waves in a shallow crosshole datasets
recorded at the Conoco’s Borehole  Test Facility (CBTF) in Kay Country, Oklahoma.
Figure 1 shows the p-wave and s-wave velocity structure of isotropic rock matrix at the
CBTF site (after Liu et al. 1991). For the source frequencies (5OHz - 3OOHz) used at
the CBTF site, we considered three layered low-velocity channel between about 28m
and, 4Om depth, as the most effective waveguide structure (marked by arrows in Figure
1). The three layers are embedded between two high-velocity layers and have about
50% velocity contrast. Figure 2 shows a crosshole record of vertical components from
a common geophone gather as the sources/geophone position given in Figure 1. The
wavetrains display typical behaviour of guided-waves with the maximum amplitude tied
with the low-velocity layers. Figure 3 displays the group-velocity dispersion contour of
the wavetrain S5 1 (see inset). The theoretical dispersion curves also have been
calculated from the velocity structure of Figure 1, and the several higher modes are
plotted on the Figure 3 with stars. The fourth Love type (4L) and Raleigh-type (4R)
modes of guided-waves well match the observation, and are are dominant signal in the
wavetrain (see amplitude spectrum of insets). The elliptical particle motions of
three-component records are characteristic of the propagation of generalized modes of
guided-waves in anisotropic media, as a result of strong fracture distribution at the
CBTF site.

DISCUSSION AND CONCLUSIONS
Guided-waves are predominant at the CBTF crosshole datasets. Theoretical studies
suggest that any interface, or combination of interfaces will support the propagation of
some forms of guided-waves in crosshole surveys, if appropriate signals can be
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generated in one well and recorded at appropriate levels in neighbouring wells (Lou
and Crampin  1991). The dispersion and waveforms of such guided-waves carry
detailed information about the internal structure, particularly the stress-aligned
structure of fluid-filled inclusions in the immediate neighbourhood of the waveguide.
Since the information content can be controlled, to some extent, by the choice of
frequency and source type and the level of source and receiver in the two wells, such
guided-waves in crosshole surveys may be important for testing the continuity, and
monitoring the changes in nearly horizontal reservoirs during hydrocarbon production
processes.
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