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ABSTRACT

Recently acquired seismic data extends from the platform toward the continental-oceanic crustal boundary in
ultradeep water along the South Atlantic conjugate margins. Preliminary interpretation, particularly along a
regional transect in the Eastern Brazilian margin, reveals four main salt tectonics provinces that correspond to
tectonic domains: the proximal (shelf to upper slope); the intermediate (mid to lower slope), the salt diapir
province (lower slope to deep basin), and the deep basin to oceanic crust domain. Extensional tectonics
predominate in the proximal and intermediate domains, whereas the deep-water domain is characterized by
compressional features. The transition from rifted continental to oceanic crust is characterized by volcanic
features, igneous intrusions and wedges of seaward-dipping reflecto.

INTRODUCTION

The understanding of salt tectonics in the ultradeep water provinces of the South Atlantic (bathymetries exceeding 2,000
m) constitute one major challenge for regional basin analysis and petroleum exploration (Mohriak, 1995; Dominey and
Wiffe, 1998). In the South Atlantic, pre-salt source rocks and post-salt reservoirs are usually linked by migration
pathways related to salt tectonics, and thermal maturation of source rocks is also dependent on the thermal
conductivities of salt and overburden strata (Burwood, 1998; Sequeira et al., 1998). This work will complement a
previous analysis that emphasized the salt tectonics styles in the West African margin (Jackson et al. 1998), by
addressing tectono-stratigraphic elements observed near the continental-oceanic boundary of the Brazilian margin.

PREVIOUS WORKS

Several recent works have analyzed salt tectonics styles in the deep water region of the South Atlantic continental
margins, particularly Chang et al., 1992; Demercian et al., 1993; Fonck et al., 1998; Norvick and Schaller, 1998; Karner
et al.,, 1997; Hartman et al., 1998; Marton et al., 1998, Mohriak et al., 1998). This work will focus mainly on a regional
deep seismic profile in the southern part of the Eastern Brazilian margin, will be used as a guideline to interpretation of
the tectonic domains and structural styles observed in a regional transect from the platform towards the oceanic crust
domain.

POTENTIAL FIELD DATA

Potential field data (e.g., Geosat) show that the southeastern region of Brazil is characterized by a negative Bouguer
anomaly near depocenters in the platform and by increasing positive anomalies from the shelf towards the deep water
region. The boundary between continental and oceanic crust may be interpreted by modelling the gravity anomalies and
comparing with the regional seismic profiles. Major magnetic anomalies also indicate that different basement domains
are crossed by the transect extending from the platform to the oceanic crust domain of the Campos Basin.

REGIONAL PROFILE IN THE BRAZILIAN MARGIN

Figure 1 (modified from Cainelli and Mohriak, 1998) shows the interpretation of a regional deep seismic profile
corresponding to the transect mentioned above. Four tectonic compartments can be identified along the profile: 1) the
proximal domain (shelf-to-upper-slope), thin to thick Aptian salt rests on Aptian siliciclastic rocks or locally, on
continental volcanic rocks. Small normal faults, which predominantly dip basinwards in en-echelon to sub-parallel arrays,
form prerafts of moderately extended Albian strata; (2) the intermediate domain (mid-to-lower-slope): the overburden
underwent early major extension, forming turtle structures and rafts separated by low, reactive salt walls that eventually
subsided because of extension. A major step in the basement-the extensional Atlantic hinge zone-appears to overlie the
landward pinchout of the main subsalt rift basin; (3) the salt diapir province (lower slope-to-deep-basin): tall extensional
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and contractional structures cored by concordant salt or by laterally squeezed or welded diapiric walls or by antiformal
duplex stacks are separated by much broader minibasins. Basinward-migrating contraction resulted in buckling, inversion
of synkinematic wedges, and rejuvenation of tall diapirs, forming bumps in the seafloor. Pre-salt sag basins, overlying
continental to transitional crust, indicate oceanward shifting of the extension axis; (4) the crustal limit province (deep-
basin-to-oceanic crust): thick Aptian salt may rest on oceanic or transitional crust characterized by subaerial volcanic
wedges of seaward-dipping reflectors. Although the volume of salt is concentrated in the latter tectonic domain, the
volume of allochthonous salt appears to be minor when compared to other salt basins, such as the Gulf of Mexico.
Igneous masses may have buttressed salt flow and overburden extension. Fold belts comprise synkinematic buckle folds
having superposed wavelengths, reverse faults of variable vergence, and erosionally truncated and uplifted slabs

CONCLUSIONS

Some similarities in salt tectonics styles are observed in conjugate margins across the South Atlantic when seismic data
in the Eastern Brazilian margin are compared with equivalent regional profiles in the West African margin (Jackson et
al., 1998; Marton et al., 1998; Mohriak et al., 1998). Previous geodynamic models for evaporite deposition in the South
Atlantic suggested that syn-rift sediments and salt layers were contemporaneously deposited across the conjugate
margins, and the salt basins were subsequently split apart as a consequence of oceanic crust inception and continental
drift (e.g., Asmus, 1984). The data provided by the regional profiles in the ultradeep water region of conjugate basins
indicate that the deposition of Aptian salt post-dates the rift-phase along the Brazilian and West African margin, as
suggested by by Fonck et al., 1998 and Marton et al.,, 1998. The salt distribution is highly asymmetric, with some
segments characterized by very wide salt provinces (example, Campos and Santos basins), as a function of preferential
of emplacement of oceanic ridges along one of the margins (Mohriak et al., 1998). The salt distribution and tectonic
domains seem to be controlled by the deep structure of the rifted continental crust, and not by the present-day
bathymetry. The boundary between continental and oceanic crust is characterized by igneous features, particularly
intrusive plugs, volcanoes, and wedges of seaward-dipping reflectors extruded during inital stages of oceanic crust
emplacement.
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Figure 1: Schematic interpretation of a regional deep seismic profile in the Eastern Brazilian margin, with identification of
tectonic compartments from the continental shelf towards the oceanic crust domain.
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