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Abstract 

 

The Mero Field is one of the most prolific fields in the Santos Basin, with an average production of approximately 590,000 barrels of oil per 

day. Despite the high production rate, the field differs from other carbonate pre-salt reservoirs in this basin because it had a complex geological 

history, entailing a sequence of poorly constrained magmatic events, with diabase intrusions, fluid circulation, and further dissolution and 

recrystallisation of the carbonate host rocks. So far, there is a lack of studies investigating how far these Late Cretaceous igneous intrusions 

may have thermally affected the host rocks away from the contact zones. The main studies addressing this have focused on contact 

metamorphism, estimating the effects of high temperatures near the contact zones with the igneous bodies. Carbonate clumped isotope 

thermometry may provide additional clues about the extent of these effects. Carbonate minerals contain carbon and oxygen stable isotopes with 

different masses whose abundances and bond arrangement are governed by thermodynamics and reaction kinetics. Thermodynamic theory 

predicts that at low temperatures the “clumping” between C-O pairs will give rise to a preferential arrangement of the heavier C and O isotopes 

in the CO3 2- ion, compared to the stochastic distribution at relatively higher temperatures. In practice, the degree of “clumping” is measured 

by mass spectrometry or laser spectroscopy in the CO2 produced by acid digestion of the carbonate sample. The parameter Δ47 reflects the 

relative abundance of mass 47 over masses 44, 45 and 46 in the measured CO2, and is proportional to the relative abundance of mass 63 in the 

CO32- ion at the same constant temperature. Thus, the Δ47 value is a useful measure of the temperature-dependent preference of heavy C and 

O isotopes to bond with or near each other in the carbonate phase. As such, it can provide information about the temperature of crystallization 

or apparent equilibrium blocking temperature during cooling. However, calcite and dolomite undergo extensive solid-state isotopic reordering 

at temperatures above 200-300oC, being unable to record temperatures above this range. Here we show the results of 4 carbonate samples 

obtained from the Barra Velha Fm, near the contact with 2 intrusions in the 3-BRSA-1322-RJS well. These intrusions are close to each other, 

separated by a thin 90 cm layer of laminite. The upper intrusion has a thickness of 15.60 m, while the lower one measures 1.53 m. Three of the 

studied samples refer to a location ~15–20 m below the lower intrusion, while the other one is associated with a location 149 m deeper. Our 

Δ47 results suggest temperatures ranging from 155 to 162±13°C, for the samples closer to the intrusion, and 103.5±8°C for the more distant 

one (close to the expected temperature for this well interval considering present geothermal gradient). The higher temperatures obtained with 

this technique match the thermal variation estimates of mathematical models. Moreover, the efficiency of the intrusive bodies in heating up to 

at least 16.55 m from the lower intrusion is demonstrated. At the same time, this thermal influence is not sufficient to affect the interval located 

149 m away from the intrusion. The agreement between the data and mathematical models based on independent assumptions highlights the 

applicability of clumped isotopes as a geothermometer to estimate the thermal effects of intrusive bodies in the Brazilian Pre-Salt. 


