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Abstract

The carbonate reservoirs of the Mero Field, Santos Basin, were intruded during the Upper Cretaceous by a series of dikes and sills of alkaline
basaltic composition. These igneous bodies, with temperatures reaching approximately 1100°C, significantly altered the surrounding rocks,
triggering contact metamorphism and hydrothermal activity. This study presents novel findings on these effects and their implications for the
petroleum system. For this purpose, a core interval from one well was analyzed, capturing two Upper Cretaceous diabase intrusions and their
respective host rocks. The upper intrusion (15.61 m thick) occurs within a laminite sequence, whereas the lower intrusion (1.53 m thick) is
positioned precisely at the contact between two lithologies: it lies beneath a thin laminite layer (90 cm), which separates it from the upper
intrusion, and above a sequence of intraclastic rudstones and grainstones (reworked facies). Petrographic, petrophysical, and electron
microscopy analyses (automated mineralogical mapping, SEM, WDS) were conducted on samples from this interval, complemented by
metamorphic and thermal modeling. A metamorphic contact aureole was identified up to 3 meters from the intrusions, while the hydrothermal
zone extended as far as 11.85 meters downward from the lower intrusion, though its upper extent was constrained by sample availability. Key
metamorphic effects include mineral neoformation (predominantly diopside, forsterite, talc, (Ba)-phlogopite, serpentine), recrystallization,
partial melting (anatexis), and localized deformation. In contrast, hydrothermalism is characterized by carbonate particle and cement
dissolution, hydrothermal vein, and the precipitation of saddle dolomite, goyazite, barite, and fluorite. Bitumen, appearing as microtubes or
microspheres, occurs in both the metamorphic and hydrothermal zones. The characterization of contact metamorphism indicates that these
intrusions encountered a water-rich carbonate reservoir containing low concentrations of organic matter (average ~0.2%). Thermal cracking of
this organic material resulted in localized and premature hydrocarbon generation. Correlating the various analytical approaches suggests that
heat-driven water advection within the carbonate reservoir persisted for approximately 100 years following sill emplacement. In this scenario,
salt acted as a caprock (seal), which, despite its high thermal diffusivity, restricted fluid mobility beneath it. Although the thermal effects of the
intrusions reduced porosity near the contact zones, the opposite trend is observed in the hydrothermal domain, where dissolution enhanced
porosity. These findings demonstrate that investigating thermally influenced carbonate reservoirs contributes directly to refining petroleum



system models for the Mero Field. Moreover, they suggest that the impact of Upper Cretaceous magmatism on this petroleum system may be
more significant than previously recognized.



