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The Circum-Arctic region is a highly active geological region, with repeated opening and

destruction of oceans alongside massive intrusive and extrusive volcanic and magmatic events.

Although repeated episodes of rifting have been documented in the Arctic region over the past

500 million years and more, a fundamental understanding of the geodynamic processes involved

is lacking. For instance, what are the tectonic triggers in the region for the most recent continental

breakup via rifting? And, what is the role of earlier deformation events in structural inheritance? A

number of different tectonic models describing the opening kinematics of the Arctic Ocean have

emerged for post Pangea-times, with many using the opening of the Canada Basin (part of the

Amerasia Basin) as a starting point. 

To study the opening of the Arctic Ocean, methods such as geological mapping, geophysical

surveying, geochemical analysis, and plate reconstruction models have been employed to better

understand the rifting dynamics of Arctic Pangea, which has produced varying interpretations of

how and when the Canada Basin first opened. However, the use of high-performance computing

and lithospheric numerical modelling has yet to be fully adopted to investigate Arctic rifting.  

In this work, we hypothesize that past orogenesis from the assemblage of Arctic Pangea may play

a role in subsequent Arctic rifting dynamics and the opening of the Canada Basin. For the first

time, we test this hypothesis using lithospheric numerical models with the open-source

geodynamic code ASPECT by applying a range of plausible inherited structures to the pre-rift

conditions of the Arctic region. Given the uncertainty with the tectonic history of the region, we

apply a number of different structural inheritance scenarios to our numerical models – changing

lithospheric rheological and rift velocity conditions, as well as simulating different deformation



styles from a range of ancient tectonic boundaries in the region. We then critically compare the

different rifting styles produced from our suite of models against the data available. Given the

limited availability of direct data across this region, for this presentation we welcome community

discussion on which key components of continental rifting that may indicate a potential successful

modelling of the opening of the Canada Basin. As a rifting community, we want to work toward

establishing a set of ‘non-negotiable’ tectonic features to better constrain numerical models of

Arctic dynamics that will help push the understanding on tectonic triggers for Arctic plate tectonic

processes.   
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