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Abstract

The Campos Basin, located on the southeastern coast of Brazil, is the country’s second most prolific sedimentary basin for hydrocarbons. A
recent groundbreaking discovery of a thick siliciclastic interval (ca. 400m) underlying the Macabu Formation limestones, identified through the
drilling of the well 1-SHEL-34A-RJS — located in the southern part of the Campos Basin, 250 km offshore from the State of Rio de Janeiro
(beyond the Pre-salt polygon) — points out the need to reconsider the tectono sedimentary evolution of the basin’s “Rift” and “Post-rift phases,
as well as the potential for expansion into new exploratory frontiers. The presence of this unexpected sedimentary interval in ultra-deep waters
was initially attributed to the Atafona Formation, overlain by the Macabu Formation; however, we suggest here a distinct stratigraphic scenario
for the interval under study. Our study aimed to identify the provenance of the siliciclastics through quantitative petrographic analyses of 18
thin sections of sandstones by 300 point-couting of primary and diagenetic constituents, normalized only for primary framework constituents.
Sediment transfer routes were evaluated by paleocurrent data acquired from resistivity borehole image logs (BHI). Petrographically, medium-
sized, moderately to poorly sorted arkoses with low circularity and sub-angular grains prevail. Non-undulose monocrystalline quartz grains are
more frequent than undulose ones, as k-feldspars are than plagioclase (fresh and strongly sericitized); granitic lithoclasts are abundant, and less
frequently metamorphic (quartzites, phyllites and schists) and sedimentary (limestones and siltstones) ones; biotite and metamorphic lithics
decrease in frequency stratigraphically, whereas the inverse occur for muscovite and granitic lithics. Particularly noteworthy are limestone
lithics formed by rare spherulite and shrub fragments which occur in 30% of the thin sections in the lower part of the studied stratigraphic
interval. These petrographic data suggest a post-tectonic granitic source-area from an uplifted basement; less frequent metamorphic and meta-
sedimentary lithics also suggest mobile belts as subordinate source-areas. Paleocurrent data suggest sediment transfer from SE to NW, locating
potential source-areas East of Campos Basin. Spherulites and shrubs fragments in the arkoses, moreover, probably reworked from the Macabu
Formation, which is typically formed by limestones, indicating an intra-basinal source and tectonic activity. Although 1-SHEL-34A-RJS well
did not reach stratigraphically downward beyond the arkosic interval, this opens to questions and propositions like (1) a siliciclastic wedge
(member) inside the Macabu Formation; (2) tectonosequence nature of “Post-rift” stratigraphic intervals westward; (3) more complex
geotectonic evolution of the “Rift” and “Post-rift” phases; and (4) New exploratory plays in the Campos Basin.



