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Abstract 

 

The influence of hydrothermal processes on carbonate reservoirs in the pre-salt interval in the Campos Basin is still a key research issue. 

Hydrothermal vents may have significant impacts on the petroleum system in the Campos Basin. In this interval, such structures can control 

reservoir quality, generating or reducing porosity. Vents also impact seals and traps, generating local plays, and migration routes, leading 

through faults and pervasive fractures to upper reservoirs. Hydrothermal processes can also influence source rocks. Despite the importance of 

hydrothermal vents for the analysis of petroleum systems, there are few studies of these structures associated with faults in the basins of the 

Brazilian Southeastern Atlantic margin. In the pre-salt interval of BMC-33 Block, central area of the Campos Basin, focus of this study was the 

structural framework of the area, in addition to the identification and mapping of hydrothermal vents. Regarding the structural framework, two 

main domains were identified according to the mapped faults: (i) NW domain and (ii) SE domain, which are limited by detachment faults. The 

NW domain, characterized by thinner interval, is defined by synthetic low-angle normal faults. While in the SE domain, with a thicker interval, 

sub-vertical synthetic and antithetic oblique normal faults are predominant. Since hydrothermal vents are most often associated with pre-

existing faults, recognition of these faults is essential to identify the main hydrothermal paths. In the recognition and mapping of hydrothermal 

vents, the seismic attributes that allowed better visualization of these structures were the cosine phase and the instantaneous phase, evidencing 

the strong discontinuity of layers and faults. With sizes ranging from 0.7 to 2.5 km, the vents present dome-shaped and crater-shaped 

geometries and their occurrence is observed mainly in structural highs. The upper reflector shows low to moderate amplitude and a subtle 

divergent relationship with depositional layering. The basal reflector shows high amplitude and a concordant relationship with the underlying 

reflectors. Internally, hydrothermal vents present chaotic reflectors. Campos Basin is pictured by significant magmatic activity from the pre-rift 

phase (Cabiúnas Fm. - Hauterivian) to the post-rift phase (recurrent magmatic activity from 80 to 40 Ma). The hydrothermal alteration of the 

pre-salt deposits of the Campos Basin is probably related to the magmatic activity associated with the structuring of the basin during Early 

Cretaceous. In the study area, in the SE domain, the faults are more vertical and reach deeper zones. In these zones fluids subjected to high pore 

pressures produced pulses that reached shallower intervals through sub-vertical oblique faults and up dip detachment faults. In hydrothermal 

systems, decompression is the most commonly identified mechanism. This process directs fluids from the deeper faults to the shallower faults, 

leading to the formation of hydrothermal vents in the structural highs associated with the main faults. The occurrence of hydrothermal vents 

associated with faults during the rifting phase becomes another relevant element in understanding the evolutionary history of the Campos Basin 

and allows the interpretation, of new geodynamic models for the evolution of this interval. 


