Mineralogical and Lithogeochemical Characterization of the Atafona Formation of a Well in the Campos Basin
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Abstract

The Campos Basin’s rift phase basal section comprises the Itabapoana and Atafona formations — interpreted in the literature as deposited in
lacustrine conditions — overlying the Cabitinas Fm. basalts. Published studies about these formations are scarce, especially in ultra-deep waters
(below 2000m) and performing clay minerals identification and quantification. This work contributes to the mineralogical, chemical, and
paleoenvironmental characterization of the Atafona Fm. in well 1-BRSA-1007-RJS (-2270m water depth), located in the exploratory block C-
M-535, in the south portion of the Campos Basin’s Outer High. For this work, X-ray fluorescence (XRF) and X-ray diffractometry (XRD)
analyses were performed on 55 drill cutting samples (3m intervals), in addition to oriented mounts XRD analysis from 20 of these samples to
identify clay minerals. Based on the well’s composite log, the studied interval (-5383 to -5568m TVDSS) comprises bindstone and shale, which
are cut by two diabase intrusions. Regarding mineralogy, the interval is mainly composed of quartz (16-34%), calcite (6-15%), dolomite (5-
20%), plagioclase (2-14%), k-feldspar (4-12 %) and clay minerals. The clay minerals identified are trioctahedral Mg-smectite, with 6-49%,
mica (1-11%), kaolinite (0-7%), and talc (0-1%). Mg-smectite is assumed to be authigenic, formed by basalt’s mafic minerals and volcanic
glass transformation, and mica and kaolinite are assumed detrital. Talc is mainly found close to the diabase bodies, whose high temperatures
may have caused Mg-smectite’s loss of expansibility and created a talc-like phase. The studied interval was divided, from bottom to top, into
the following 5 zones based on chemical and mineralogical variations: (1) -5528 to -5568m (40m): composed mainly of shale, with an 11m
thick igneous body at the top; (2) -5497 to -5528m (31m): presents an increase in Mg-smectite, reflecting an increase in magnesium (Mg) and
reduction in quartz and k-feldspar; this zone also has a 9m thick igneous body at the top; (3) -5485 to -5497m (12m): similar to zone 2,
however, presents an increase in strontium (Sr), having the highest values in the interval studied; in the two zones above this, Sr remains high;
(4) -5438 to -5485m (47m): shows an increase in K-feldspar, iron (Fe), aluminum (Al), and titanium (Ti) and a reduction in Mg-smectite; there
is also an increase in dolomite, phosphorous (P), sulfur (S) and Fe/Al ratio which remains until the top of the studied interval; (5) -5404 to -
5438 (34m): shows an increase in dolomite (surpassing calcite in the upper 17m), reflecting an increase in Mg and calcium (Ca), all of which
present the highest values of the studied interval; it also shows a reduction in silicium (Si), Fe, Al, and Ti, which present the lowest values in
the interval. The combined analysis of mineralogical and chemical variations throughout the studied interval indicates that zones 1 and 4 had
greater terrigenous input, presenting the highest average values of quartz, k-feldspar, mica, Fe, and Al and the lowest values of Mg-smectite.



The increase in P, S, and Fe/Al ratio in the upper portion of the interval (zone 4 to 5) indicates an increase in paleoproductivity and a transition
from a more oxic to a more anoxic zone, while the increase in dolomite and Sr indicates an increase in salinity in zone 3 and above. The small
amount of kaolinite throughout the interval indicates low rainfall and/or alkaline conditions during the entire depositional period.



