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A plate tectonic interpretation of the supercontinent cycle: measuring
subduction length, rift length and connectedness of continental lithosphere
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The supercontinent cycle is a key concept in the ongoing effort to unify plate tectonic theory with the evolution of
the mantle, atmosphere and oceans. However, there is still ambiguity about what exactly defines a ‘supercontinent’,
and how their existence can be traced through time. Previous studies have typically used snapshots at specified
times to extract metrics pertinent to ‘measuring’ tectonics, but none of these metrics continuously covered several
supercontinent cycles.

Using pyGPlates and recently proposed full plate models between 1000 and 0 Ma, we extract three metrics
that may be useful in further understanding the supercontinent cycle: (1) the length of subduction zones along the
margin of continental lithosphere, (2) the length of rift systems, and (3) the perimeter-to-area ratio of continental
lithosphere. Our results distinguish times of supercontinent existence (Rodinia/Gondwana/Pangea) from the
perimeter-to-area ratio and the breakup of Rodinia and Pangea from rift lengths. It is difficult to define the
assembly of Pangea from our results; yet the assembly of Gondwana (ca. 520 Ma) marks the most prominent
change in subduction zone length and perimeter-to-area ratio, suggesting that the traditional understanding of
the supercontinent cycle may be incomplete to fully describe the cycle. Instead, our results suggest that either a
two-stage supercontinent cycle could be a more appropriate description, or that the time period of 1000 to 0 Ma
is dominated by supercontinent existence, with brief periods of dispersal and amalgamation. In addition to better
understanding the supercontinent cycle, untangling the temporal and spatial relationships between subduction and
rifting could help elucidate processes of supercontinent breakup and isolate tectonic effects on climatic changes.



