Breakup Along the Southern South American Margin: Was the Pre-Breakup Structural Pattern Reused during
Early Breakup?
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Abstract

During the past decades, several theories about the pre-breakup and the ultimate opening of the South Atlantic have been proposed. Early
models used simplified geometrical assumptions with little detail on the inherited structural framework present on both sides. Basin trends in
SW Gondwana dating back to the time before the split off between western and Eastern Gondwana show that the preexisting structural
framework was mostly not reused during later extensional stages. In fact, the orientation of the rifts preserved underneath the largely unthinned
shelf differs from the breakup trends and only small reactivations close to the Continent Ocean transition zone (COT) have been identified.
Also, there is strong evidence that the Salado and Colorado rifts, oriented at high angle against the COT, entered into sag stage before breakup
actually occurred. Further south, rifts such as the Rawson and Valdés, underneath the shelf show no apparent sag stage, indicating that during
crustal extension involvement of the lower crust was neglectable. Once the breakup reached the tip of the later Agulhas Malvinas fracture zone,
wrenching split off the Malvinas plateau from Africa and propagating north of it against the Deseado craton, without achieving linkup with the
paleosubduction zone along the western margin of South America. In turn, crustal thinning concentrated on northwards oriented branches
which initially acted as magmatic feeders for the magmatic packages that became SDRs. Northwards propagation impinged the Colorado
Fracture Zone which reoriented it to NNE, serving as a blueprint for the segmentation up to the Rio de la Plata Fracture Zone. Both fracture
zones mark first order basement heterogeneities, that affected orientation of breakup but are not directly linked to previous rift structures. The
Colorado Fracture Zone seems to be a basement heterogeneity dating back at least to the Early Paleozoic, whereas the Rio de la Plata Fracture
Zone relates to the Precambrian accretion of the Rio de la Plata craton and the Nico Perez terrane / Dom Feliciano Belt. North of the Rio de la
Plata fracture zone, propagation is less segmented and there is a significant widening of the area covered by magmatic feeders and SDR
generation. This widening could be a far-flung effect of the magmatic underplating and crustal thinning related to the Parana Etendeka plume
which predates the breakup process at this latitude. The stepwise propagation and development of discrete segments on both sides of the
southern South Atlantic controlled areas with restricted marine circulation during the earliest marine transgressive event, which could be
associated with the potential accumulation and preservation of marine source rocks.



