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Two end member processes are usually described to explain how salt diapirs form: (1) buoyancy instability (i.e.
Rayleigh-Taylor instability) in which the density difference between salt and overburden induces upward motion
of salt and (2) a down-building or syndepositional process in which salt structures grow while sediments are being
deposited. Both processes have been extensively studied using forward numerical models, but few numerical
models focus on the mechanical retrodeformation (reverse modelling) of salt diapirs, regardless their origin. Kaus
and Podladchikov (2001) successfully performed mechanical retrodeformation of diapirs that developed as a
result of buoyancy instability. Here, we focus on a time-reversal approach to retrodeform diapirs that are formed
by down-building.

We have used the two-dimensional visco-elasto-plastic finite element code MILAMIN_VEP to perform
both forward and synthetic backward simulations. Down-building process was mimicked using a fast-erosion
condition at the surface, which keeps it flat and redistributes material at every time step. Initially, the interface
between the salt and the overburden is perturbed using a sinusoidal geometry: a thin layer of sediments is present
over a sinusoidal shaped salt layer so that the salt is closest to the surface at the domain centre. Several forward
simulations are performed, using different initial parameters (rheological parameters, sedimentation rate and the
geometry of the initial perturbation). Simulations are run until the salt layer is exhausted, which results in realistic
salt dome structures.

Using the reversed time step method we have shown that the modelled salt structures formed by down-
building can be retrodeformed to a geometry close to the initial one if the correct rheological parameters and
sedimentation history through time are used. Once the method has been tested for a wider range of initial
geometries and parameters, it will be used to retrodeform geometric reconstructions of natural salt structures (of
unknown rheological properties). Mechanical retrodeformation of natural salt structures could be used, on the one
hand, to better constrain the rheology of the salt and the involved brittle cover, and on the other hand, to validate
available geometric interpretations. It can also be extended to three-dimensional situations provided that sufficient
information is available on the regional sedimentation history. As such this is thus a promising new method that
goes well beyond what standard kinematic restoration techniques can do.
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