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Figure 11.19. 3D seismic data cube. The top slice is at 652 ms (near
the top of the Glauconitic Sandstone within the area under study).
Color denotes relative seismic amplitude (blue denotes strong
positive amplitude and red denotes strong negative amplitude).

Figure 11.20. 3D final synthetic seismic data cube. The top slice is
at the same level (652 ms) as that in Fig. 11.19. The average
crosscorrelation coefficient between these data and the field-derived
data (Fig. 11.19) is 0.93. The color scheme is the same as that in Fig.
11.19.

Figure 11.21. 3D final velocity-time model. The time slice is again at
652 ms. Note that the (broadband) inversion interpretation here is
not obvious from visual analysis of the (band-limited) seismic data
(Fig. 11.19) despite the good match between the synthetic and the
data. The color scale represents velocity. Within the Glauconitic
Sandstone., red and yellow are indicative of low-velocity, porous
sands.

Figure 11.22. 3D velocity-depth model in the vicinity of borehole C.
This well is a gas and oil producer. Yellow and red in the
Glauconitic Sandstone are indicative of reservoir sands.

Figure 11.23. 3D velocity-depth model cut so as to show oil
producing boreholes E and F along the front section.

Figure 11.24. 3D velocity-depth model showing dry holes A and B
along the front section. Well A has no show of sand (yellow) at the
level of the Glauconitic Sandstone. Borehole B penetrates a narrow
high-velocity zone.

Figure 11.25. 3D velocity-depth model. A new oil producer,
borehole G (Fig. 11.16). The inversion interpretation indicates low
velocity sand at the borehole.

Figure 11.26. 3D velocity-depth model. Another new oil producer,
borehole H (Fig. 11.16). The inversion interpretation suggests
low-velocity sand at this location also.
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Although the initial model was built on the basis of the sonic log
from only one of the boreholes (borehole C), the derived inversion
velocity solution is consistent with the log information from all six
boreholes drilled within the study area (boreholes A through F in
Fig. 11.16). Fig. 11.22 shows the inversion results in an isometric
view that best displays the Glauconitic Sandstone in the vicinity
of well C, the one used for calibration of the parameters in the
initial model. The result shown in this 3D perspective no longer
yields the irregular appearance seen in Fig. 11.18b; the Glauconitic
Sandstone becomes a definite layer, but one with rapid variations of
layer velocity attributable to variations of lithology from porous
sandstones to impermeable siltstones. As the inversion model
indicates, the well (A producer) penetrates the low-velocity porous
sandstones of the Glauconitic Sandstone.

Fig. 11.23 shows two more producing wells that penetrate the
Glauconitic Sandstone where the inversion interpretation again
indicates porous sandstone. Fig. 11.24, in contrast, shows two dry
holes. One of them, well A, was drilled through siltstone at a place
where the inversion model shows high velocity. The second dry hole,
well B, was drilled in what appears to be a narrow high-velocity zone
beyond the resolution of the inversion processing.

Two additional wells were drilled within the survey area after the
inversion and based on the data interpretation was made. Both of
them are oil producers (wells G and H in Fig. 11.16). The inversion
interpretation in the vicinity of those wells is shown in Fig. 11.25
and 26.

CONCLUSION
The 3D Seismic Imaging Approach to exploration is an oil

industry standard, both in exploration and production applications.

Users of the technique must pay particular attention to initial
parameter selection to ensure survey objectives are met. Some basic
considerations have been addressed in this chapter: However,
consultation with people experienced in survey design is
recommended.

3D surveys will almost certainly be commonplace in the future to
aid geologists, geophysicists and engineers in the imaging of such
diverse targets as enhanced oil recovery projects, oil sands
development, and coal and potash mines.
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