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Although the development of passive margins has been extensively studied over a
number of decades, significant questions still remain on how mantle and crustal dy-
namics interact to generate the observed margin geometries. Here we investigate the
Orange Basin, located on the south-west African continental margin, using 3D crustal
models. The basin fill has been considered to comprise a classic rift-drift passive
margin sequence recording the break-up of Gondwana and subsequent drifting of the
South Atlantic.

To address the dynamic margin evolution a backstripping/subsidence analysis was un-
dertaken to identify the tectonic driving forces and quantify their magnitude and tim-
ing. From this it is possible to determine the influence of loading-induced subsidence
on the margin, and thus incorporate it into future margin modelling.

Based on interpreted seismic reflection data, a 3D geological volume was generated to
extract synthetic wells, which are than backstripped and compared to results obtained
from drilled wells.

All of the wells, when backstripped, generated a similar subsidence pattern comprising
three main phases in which the rate of subsidence changes remarkably. The first phase
(130 Ma to 95 Ma), broadly agreeing with theoretical cooling curves, coincides with
the end of rifting and onset of drifting in the South Atlantic. In addition, this phase
could be related to the coeval influence of the Tristan da Cunha Plume and related
magmatism. This first phase and a later phase (95 Ma to 80 Ma) correlate with a
maximum in denudation of onshore South Africa (Gallagher and Brown 1999, Tinker



2005). Furthermore, these phases of most rapid subsidence correlates with maxima in
kimberlite emplacements and related intrusions (Tinker, 2005). The final stage (post
80 Ma) shows a distinct deceleration in all backstripped wells on the continental shelf
and deposition moves westward to the continental slope. Our results indicate that basin
evolution is intimately related to onshore denudation processes and sediment supply,
such that only a holistic approach allows the correct assessment of the driving forces.
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