
Map of Mesozoic magmatism along the eastern margin of North America, with colored symbols corresponding to measured ages. The distribution of ages (inset shows that

rifting is associated with multiple pulses of magmatism that span a time period of more than 40 million years. Credit: Foster-Baril et al. [2025], Figure 1
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Three Magmatic Pulses Helped Rifting Transform into Seafloor
Spreading
A new geochronology of Mesozoic magmatism along the eastern margin of North America shows that
continental breakup involved three distinct pulses of magmatism that localized extensional deformation.
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More than a century ago, Alfred Wegener proposed that the Atlantic Ocean formed after North America drifted away
from Africa and Eurasia. Much later, the theory of plate tectonics explained this movement as resulting from the
formation of new oceanic crust in the space between the continents. But how did the the initial rift between the
landmasses form, and how did it transition into a mid-ocean spreading ridge? Answers to these questions have
remained elusive, partly because the time history of the rifting process has been difficult to decipher.

Foster-Baril et al. [2025] shed new light on the “rift to drift” transition by dating igneous rocks across a broad swath
of the North American margin. They find that continental breakup and the subsequent transition to seafloor spreading
was accomplished by three major pulses of magmatism. The first pulse was the largest, and involved extensive melting
of mantle from below as the rift opened across a wide area. The second and third pulses, which were smaller, helped to
localize the extensional deformation into a confined region. This localization facilitated the transition to symmetric
seafloor spreading.

This sequence suggests that continental breakup happens across a much broader area, and over a longer time period,
than was previously thought. It is still unclear if other continental breakup events also featured a series of magmatic
pulses, or if the North American margin was unique in this way. Can this sequence also help us to understand “failed
rifts” that never transition into seafloor spreading events? More studies that examine magmatism across broad regions
of a rifting zone can help to answer such questions.
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