






Focusing inversion of marine full-tensor gradiometry data in offshore geophysical exploration

Fig. 9: A vertical section of the joint inversion results for the
gzz , gxz, and gyz components along the B-B’ profile.

Fig. 10: Maps of the observed and predicted data for the results
of the joint inversion of the gzz , gxz , and gyz components of
the FTG survey.

The plot in Figure 9 shows the inverted density distribu-
tion along the profile B-B’.

Figure 10 presents a comparison between the observed
and predicted data for the case of joint gzz, gxz, and gyz
inversion. The predicted data agree very well with the
observed data.

For comparison, we present in Figure 11 the joint inver-
sion result for three FTG components along the Trace
1460 profile.

Figure 12 shows the same result overlapped with the seis-
mic depth migration section. We can clearly see the salt
diapir F2 both in the density section and in the seismic
section along this profile.

Fig. 11: The joint inversion results for the three FTG compo-
nents along Trace 1460.

Fig. 12: The joint inversion results for the three FTG compo-
nents overlapped with the seismic depth migration section.

Conclusions

We have demonstrated in this paper that the marine full-
tensor gradiometry (FTG) survey is very sensitive to the
density distribution in geological formations. The gravity
tensor components represent well the density anomalies
associated with complex salt diapirs and their related
structural traps. The 3D inversion of FTG data makes
it possible to resolve the complex geological structures of
salt formations. We have run inversion of the individual
components of the full gravity gradient tensors, and we
have also applied a joint inversion. The numerical results
demonstrate that the joint inversion helps to “clean up”
the inverse image and to produce a consistent 3D model
of the density distribution in the area of the FTG survey.

The focusing inversion also helps to determine the fine
details of the salt diapirs, from wide salt stocks with ver-
tical flanks to more complex geometries with broad diapir
overhangs above narrow stems. This practical example
of marine FTG data interpretation clearly illustrates the
importance of the 3D focusing inversion in the effective
interpretation of gravity gradiometry data.
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