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Abstract

The upper Aptian Barra Velha Formation (BVF) is usually interpreted as abiotic travertines facies and microbialites. However, several abiotic
and biotic processes interact in nature to impact the formation of travertines and microbialites. To better understand such interaction, and its
impact on lithology classification, facies definition and depositional setting interpretations, we established meticulous micro- and macroscopic
petrographic descriptions focusing on the identification of particular sedimentological features (textures, structures and fabric) of biotic and
abiotic origins. Descriptions were made on 146 meters of cores and 188 thin sections, with alizarin-S staining and epifluorescence techniques
from one well drilled through the upper BVF at Iracema Field. Eleven facies have been identified, five of them considered as bacterial-
mediated in origin: 1.peloidal calcilutite, 2.wrinkly laminite, 3.muddy spherulestone, 4. intraformational breccia and 5.microbial dolostone; two
facies are considered as inorganic precipitated with bacterial influence: 6.clotted laminated limestone and 7.spherulestone-shrubstones; four
facies are considered as abiotic precipitated: 8.arborescent-arbustiform shrubstone; 9.dendriform shrubstone, 10. raft microcrystalline crustone
and 11.vertical microcrystalline crustone. Bacterial-mediated facies (1 to 5) are more expressive in the upper part of the core (44 m), and
exhibit clotted texture, fenestral pores, tepees, microbial domes, and wrinkled laminae. These facies are interpreted as developed under shallow
sub-agueous environments presenting high rates of evaporation, biomineralization, and microbial trapping and binding. Inorganic precipitated
with bacterial influence and abiotic facies (6 to 11) both occur in the lower and middle parts of the core (102 m), interbedded with clastic
limestones (reworked facies not addressed in this study), and encompass features like crusts of calcite cement, shrub and raft crystals, clotted
texture and possibly coated bubbles. These facies are interpreted as developed under very shallow waters eventually exposed to subaerial
conditions as suggested by karstification features and early silicification; later, hydrothermal events seem to affect the interval. Our findings
provide a comprehensible description and possible interpretation of processes acting in different settings during the environmental evolution of
the lake. The combining interplay between the above-mentioned data with tectonics and evaporation rates during the deposition of the studied
interval may explain some of the main controls of sedimentation in the area. More studies concerning later diagenetic events will provide a
thorough understanding of the evolution of the area, essential for accurate reservoir characterization, the main aim of the research in this field.



