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            Abstract
In the classical concept, a hotspot track is a line of volcanics formed as a plate moves over a stationary mantle plume. Defying this concept, intraplate volcanism in Greenland and the North Atlantic region occurred simultaneously over a wide area, particularly around 60 million years ago, showing no resemblance to a hotspot track. Here, we show that most of this volcanism can nonetheless be explained solely by the Iceland plume interacting with seafloor spreading ridges, global mantle flow and a lithosphere (the outermost rigid layer of the Earth) with strongly variable thickness. An east–west corridor of thinned lithosphere across central Greenland, as inferred from new, highly resolved tomographic images, could have formed as Greenland moved westward over the Iceland plume between 90 and 60 million years ago. Our numerical geodynamic model demonstrates how plume material may have accumulated in this corridor and in areas east and west of Greenland. Simultaneous plume-related volcanic activities starting about 62 million years ago on either side of Greenland could occur where and when the lithosphere was thin enough due to continental rifting and seafloor spreading, possibly long after the plume reached the base of the lithosphere.
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                    Fig. 1: Main volcanic facies linked to the North Atlantic Igneous Province, Iceland and North Atlantic opening.


Fig. 2: Lithosphere thickness at 60 Ma and present day.


Fig. 3: Arctic tomography model AMISvArc32 beneath Greenland and its surroundings.


Fig. 4: Numerical model (Model115Ma) of the Iceland plume, represented by the 100 K isosurface coloured according to melt fraction.


Fig. 5: Computed excess crustal thickness and crustal thickness based on gravity inversion.


Fig. 6: Computed plume-related melt produced in different time intervals, represented as present-day crustal thickness contribution (as in Fig. 5).
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