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Abstract 

 

The South Atlantic Aptian pre-salt deposits, formed in a vast alkaline-saline lacustrine system prior to the Gondwana rupture, contain giant 

petroleum accumulations. A study of four wells situated at depositional lows and highs in the giant Tupi Field of the Santos Basin was 

performed to determine the formation, distribution, alteration and preservation of the magnesian silicates, associated calcite spherulites and 

fascicular shrubs, and other mineral phases. Spherulstones and shrubstones predominate in both depositional contexts. Lithotypes of the 

depositional lows with preserved matrix, as well as strongly dolomitized or silicified rocks, show generally poor reservoir quality. Lithotypes 

of the depositional highs with strong dissolution of Mg-silicates and mild to moderate dolomitization/silicification show good reservoir quality. 

Subordinate mesodiagenetic and/or hydrothermal processes are recorded by the occurrence of saddle dolomite, macrocrystalline quartz, calcite, 

barite and bitumen. At the depositional lows, Mg-silicates usually correspond to stevensite, kerolite, kerolite-stevensite mixed-layers, and 

subordinate saponite and sepiolite. The predominance of stevensite and the positive δ18O of associated calcite spherulites and shrubs in the 

basal interval at the depositional lows indicate high salinity conditions, probably at the bottom of a stratified lacustrine system. The 

predominance of kerolite in the upper interval may reflect less saline conditions. Understanding the dynamic formation, deposition and 

alteration of the magnesian silicates and their associated phases is of key importance for modeling the distribution, evolution and quality of the 

giant pre-salt reservoirs in the Santos Basin, as well of equivalent deposits of other South Atlantic basins. 


