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High-precision geochronology constraints on the duration of mafic 
intrusive high-Ti-Sr magmatism of the Paraná Magmatic Province, Brazil 
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The global environmental impact of Large Igneous Province (LIP) magmatism is 
commonly interpreted as the result of volcanogenic gas release and production of 
thermogenic gases from contact metamorphism of mafic magmas emplaced in volatile-
rich sediments. Links between specific LIPs and discrete global environmental changes 
can only be established through high-precision geochronology which provides the 
necessary analytical precision and accuracy to temporally resolve the timescales of LIP 
magmatism and of global climate change. The temporal correlation between the Paraná-
Etendeka LIP magmatism and the ca. 135 Ma Valanginian Event, a minor oceanic anoxic 
event (OAE) (Martinez et al., 2015), is increasingly under question. High-precision zircon 
single-grain CA-ID-TIMS ages indicate low-Ti silicic volcanism occurred at ca. 133.6 Ma, 
erupting for approximately 700 kyr. These silicic rocks are stratigraphically interlaid within 
the earliest low-Ti basalts; these mafic lavas postdate the Valanginian Event and could 
not have caused it (Rocha et al., 2020). However, the emplacement of potentially 
diachronous mafic magmas into volatile-rich sediments could have contributed to 
thermogenic gas release and been drivers of the Valanginian Event. New baddeleyite U-
Pb ID-TIMS ages from high-Ti-Sr mafic intrusive rocks yielded an age of ca. 132 Ma 
(Rocha et al., 2023), either equivalent within uncertainty or younger than previous 
estimates for the Florianópolis Dyke Swarm, too young to correlate with global climate 
perturbations during the Valanginian. However, these baddeleyite ages overlap with a 
new CA-ID-TIMS U-Pb zircon crystallization age from a mafic sill from the high-Ti 
Paranapanema type, which is the uppermost stratigraphic unit of the province, providing 
a potential final age for magmatism associated with the Paraná-Etendeka LIP. These 
new ages suggest a duration of ca. 2 Myr for the intrusive activity of high-Ti-Sr and high-
Ti magmas in the Southern and Northern Paraná LIP, respectively, and further indicate 
that the Paraná LIP magmatism postdated the Valanginian Event and the two events 
were unrelated. 
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