Vein and Venule Systems of Lula and Berbigao Fields: Barra Velha Formation, Santos Basin
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Abstract

The Santos Basin, located on the southeastern margin of Brazil, presents one of the largest oil reservoirs along the Atlantic margin, especially
within the Pre-Salt interval. This interval in the Santos Basin is represented by the carbonate rocks of the Barra VVelha Formation, which are
interpreted as lacustrine deposits formed in an evaporitic environment. These rocks are often intersected by veins and venules composed of
quartz, dolomite, and barite, which have the potential to impact their porosity, permeability and consequently their quality as reservoirs. The
present work aims to characterize the vein and venules systems of the Barra Velha Formation, more specifically in the Lula (102.25 m) and
Berbigdo (32.45 m) fields, to understand its genesis and impact on the permoporous architecture of the host carbonatic rocks. The methods
consisted of structural, mineralogical and textural characterization of veins and venules observed in core samples, complemented by
petrographic descriptions of 20 thin sections. The macroscopic description allowed to classify three groups of veins based on their orientation:
(sub)vertical, horizontal and stockwork veins. The microscopic analyses enabled the observation of two types of control for the addition of
filling minerals in the three groups of veins identified previously in the macroscopic description: (i) non-directional control, in which there is
no obvious geometrical control over the addition of minerals, and (ii) face-control, where the sequential addition of minerals occurs on
preferred crystal faces, and thus in preferred crystal directions (usually oriented along the c-axis), growing perpendicular to the vein wall.. The
mineralogical composition of the veins generally includes: (i) macrocrystalline quartz in mosaic and/or fringe textures; (ii) saddle dolomite;
(iii) massive barite; (iv) macrocrystalline quartz in mosaic and saddle dolomite; (v) fringe quartz associated with macrocrystalline barite in
mosaic and (vi) saddle dolomite with prismatic barite. The observed veins exhibit different textures, including isotropic, zoned, and crack-and-
seal textures. Regarding their genesis, the generation of vertical fractures is likely related to mechanical compaction, with their filling reflecting
fluid circulation during the development of these structures. Horizontal veins predominantly occur in calcilutites and are consistent with
sedimentary lamination, while fractures with no preferential orientation are possibly associated with brittle deformation contemporaneous with
sedimentation. The results suggest that vein generation can have both positive and negative effects on the quality of carbonate reservaoirs.
Positive effects include an enhancement of mechanical resistance and preservation of intercrystalline porosity in quartz veins. On the other
hand, negative effects are related to porosity reduction due to complete pore and fracture filling by minerals such as dolomite and barite,
especially in thicker veins.



