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Challenges in geochronological validation of geodynamic mechanisms for 
silica-undersaturated cretaceous magmatism in central-southern Brazil: 

the "Silver Bullet" myth 
 

Azzone, R.G.1; Chmyz, L.1; Cetina, L.M.T.1; Lima, N.M.1; Lino, L.M.1  
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Over the past two and a half decades, discussions on the tectonomagmatic mechanisms 
responsible for silica-undersaturated Cretaceous magmatism in Central-Southern Brazil 
have been consistently constrained by the assumption that more precise age 
determinations were required. In response, a robust and expanding geochronological 
database has been established, particularly for occurrences in the Alto Paranaíba, Serra 
do Mar, Cabo Frio Magmatic Lineament, and Ponta Grossa Arch provinces. 
Despite these advancements, high-precision geochronological data have been used 
merely employed in an attempt to validate one of two competing models: one attributing 
magma generation to mantle plumes (Trindade and Tristan) and the other linking it to 
stress-field changes and the reactivation of regional structures associated with 
sedimentary basin development. Rather than fostering new alternatives, these data have 
primarily been employed to reinforce the existing dichotomy. While these new age 
constraints provide valuable insights, they do not yield a straightforward resolution; 
instead, they reveal additional complexities. The challenges are not necessarily related 
to the precision or accuracy of different analytical methods and isotopic systems but 
rather to the inherent heterogeneities and limitations of the analyzed geological 
materials. Consequently, the limitations of geochronological data reinforce that no "silver 
bullet" solution exists. Here, we critically reassess these issues by comparing age 
distributions at both the province and individual intrusion scales. Rather than focusing on 
a linear age progression of magmatic activity, we could discuss in terms of episodic 
magmatic pulses, each occurring within its own context.  Alternative approaches must 
be explored to develop a more comprehensive geodynamic framework— or multiple 
working hypotheses — for silica-undersaturated Cretaceous magmatism in the onshore 
portion of the Brazilian Platform. The discussion of models should not be framed as a 
strict dichotomy 
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