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assigned a constant density of 2160 kg/m* (2.16 g/cm? in the
colour scale shown in the figure). Beneath the salt, little to no
velocity information was available, so a depth/density gradi-
ent was assigned. In the lowest portion of the model, a dense
basement was assumed based upon other studies in the region.
Also, piles of salt were placed on basement to make the result-
ant model fit the gravity data. These piles can be either (1)
actual salt thickness of the unmigrated portion of the total
salt in the area, or (2) a reflection from a location where the
density somewhere directly above the pile in the section has
been over-estimated, and hence, the velocity model was inac-
curate. In fact, the density distribution for gravity modelling
was very difficult to obtain independently, due to inaccura-
cies in the velocity model and lack of well information. The
MMT model was instrumental in pinning the salt base in the
middle of the main salt body initially. During the course of the
project, results from the well became available, along with an
improved seismic model from a new wide-azimuth survey.

In the lower portion of Figure 5, the resistivity model
(Figure 4) is shown, along with interpreted salt interfac-
es and a different display of the density residuals and base-
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Figure 4 3D smooth inversion modelling result along line 3. Orange is high
resistivity (> 23 ohm-m), blue is low resistivity (<0.5 ohm-m). Background is
wide-azimuth seismic image. The well position is shown and the arrow shows
where the base of salt was encountered in the well. North is to the left.

ment derived from gravity modelling. Number [1] points to
the seismically derived top salt surface. Number [2] refers to
the base salt surface, again derived from the seismic interpre-
tation. Number [3] is a revised base salt based on improving
the gravity data fit. Number [4] is the salt volume that is the
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Figure 5 Gravity data fit, density model, MMT model, and interpreted salt interfaces and gravity-derived density residuals.
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difference between the two models. The surfaces [5] and [6]
show the density residuals (salt piles) between the two models
with reference to the basement surface [7].

As can be seen in the interpreted surfaces of Figure 5,
density residuals (salt piles) remain at about 15 and 45 km
along the distance scale, even after adjusting the base salt
from surface [2] to surface [3]. To explain this, we now inter-
pret these remaining residuals as errors in the density model
in the section overlying these residuals. For example, overly-
ing the residual at 15 km is a low resistivity region to the left
(north) of the salt body. It was previously mentioned that a
newer velocity model shows low velocity in that position. This
would indicate low density also, and hence, this explains the
residual. The residual at 45 km is also associated with an over-
lying low resistivity region, which we also believe is related to
low velocity and low density.

Summary

In summary, we have introduced the MMT method and illus-
trated its application to salt mapping using a case study from
the Gulf of Mexico. Two-dimensional modelling was found to
be inadequate for this salt geometry, and 3D modelling results
were shown. The resultant resistivity distribution from 3D
modelling not only delineated salt bodies, but additional detail
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of the subsurface was derived. It was noted that, as with all
other geophysical methods, the MMT method has resolution
limits, such as small bodies at depth in the section.

Multiple geophysical methods (seismic, MMT, and FTG)
were used in a combined interpretation in the case study pre-
sented. The resultant model is considered to be an improvement
on any model based on using these methods individually.
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