
1 Introduction 
 

The hotspot hypothesis envisages the feeder structures 
to be fixed relative to one another, with the continents and 
seafloor drifting overhead (Morgan 1981). The hypothesis 
predicts that time-progressive chains of volcanoes develop 
on the surface. Hotspot tracks have always been used to 
track the movement of Earth's tectonic plates (Bryan and 
Ernst, 2008). The Siberian–Icelandic hotspot track is the 
only preserved hotspot track on earth. However, the track 
is not documented by a continuous volcanic chain with an 
associated age progression, as is true elsewhere e.g. the 
Emperor-Hawaii seamount chain. For the most part, the 
Icelandic hotspot has been beneath the continental crust, 
which has a larger crustal thickness compared to oceanic 
crust (Morgan 1981). The complex tectonic evolution of 
the  Arctic  Ocean  made  the  track  more  complicated 
(Lewchuk 2004). 

Abundant research on the Icelandic hotspot has been 

undertaken. Morgan (1981) proposed that the track started 
at 55 Ma with the Skaergaard basalts on the east coast of 
Greenland. In a follow-up paper, Morgan (1983) presented 
an Icelandic hotspot track starting in Northwest Greenland 
around  90  Ma  but  did  not  discuss  the  geological 
implications. Forsyth et al. (1986) were the first to suggest 
that  the  Alpha-Mendeleev Ridge in  the Arctic  Ocean 
might be an early expression of the Icelandic hotspot. 
Based on deep geodynamic and paleomagnetism research, 
Lawver and Muller (1994),  Lawver et al.  (2002) and 
Kuzmin et al. (2010) suggested that the Icelandic hotspot 
was located under the Siberian trap area at the Permo–
Triassic boundary. Furthermore, presently the Icelandic 
hotspot is situated above the African large low-shear-
velocity province (LLSVP) indicating that the Siberian 
plate was above the African LLSVP around 250 Ma. 

There remains much debate regarding how to resolve 
the  Icelandic-Siberian  hotspot  track  anomaly  that 
manifested during the period between 160 Ma and 60 Ma 
(Lundin and Doré, 2004; Kuzmin et al., 2010). It is likely 
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Abstract: The Siberian–Icelandic hotspot track is the only preserved continental hotspot track. 
Although the track and its associated age progression between 160 Ma and 60 Ma are not yet well 
understood, this section of the track is closely linked to the tectonic evolution of Amerasian Basin, the 
Alpha-Mendeleev Ridge and Baffin Bay. Using paleomagnetic data, volcanic structures and marine 
geophysical data,  the paleogeography of Arctic plates (Eurasian plate,  North American Plate, 
Greenland Plate and Alaska Microplate) was reconstructed and the Siberian–Icelandic hotspot track 
was interlinked between 160 Ma and 60 Ma. Our results suggested that the Alpha-Mendeleev Ridge 
could be a part of the hotspot track that formed between 160 Ma and 120 Ma. During this period, the 
hotspot controlled the tectonic evolution of Baffin Bay and the distribution of mafic rock in 
Greenland. Throughout the Mesozoic Era, the aforementioned Arctic plates experienced clockwise 
rotation and migrated northeast towards the North Pacific. The vertical influence from the ancient 
Icelandic mantle plume broke this balance, slowing down some plates and resulting in the opening of 
several ocean basins. This process controlled the tectonic evolution of the Arctic. 
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