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 What makes a supercontinent ‘super’?  
1. Background 

What is it that defines a supercontinent?  

Is it when most of the continental material 

amalgamates together on the surface? How 

much is ‘most’? 100%? 50%? 75%? Or can a 

supercontinent be defined through tectonic, 

climatic, and biogeochemical trends?  

Presently, there is a disagreement as to 

whether Pannotia, a ~540 Ma amalgamation 

of Gondwana, Antarctica, India, and Aus-

tralia (but not Laurentia), can be defined as a 

supercontinent [Nance and Murphy, 2018]. 

Although small in continental size, Pannotia 

seems to follow setup for a supercontinent 

cycle (Fig 1):  

 continental amalgamation through 

ocean closure (A); 

 circum-supercontinent subduction 

(B);  

 increase in Large Igneous Provinces 

(LIPs) (C);  

 and continental dispersal (D).  

 

Figure 1) The supercontinent cycle. 

 

In the case of Pannotia, the size of the super-

continent would not be relevant if it has an 

impact on disrupting mantle convection – 

how small can a continent be to start to mod-

ify heat flux, to increase plume activity, and 

control surface tectonics to decrease orogene-

sis on a global scale?   

This MSc project will use global 2D numeri-

cal models to test hypotheses on what defines 

a supercontinent, analysing the role of sub-

duction positioning and continental size in 

generating supercontinent ‘markers’ (plume 

activity, heat flux, and surface stress and 

strain) of mantle dynamics and tectonics.  

Key questions to study:  

 What are the recognised mantle ‘markers’ 

for the various stages of the supercontinent 

cycle?  

 What size of continental amalgamation can 

generate a ‘supercontinent’ response?   

2. Methodology 

Theories on what constitutes a supercontinent 

will be tested using the state-of-the-art com-

munity-supported numerical code ASPECT 

[Heister et al., 2017]. The thermal evolution 

of the mantle will be analysed to determine 

the limits to which a supercontinent could be 

evaluated for a range of continental coverage. 

3. Training 

The student will become part of a vibrant re-

search culture in the department of Earth Sci-

ences, in which ~80 postgraduate students 

work on a wide range of Earth Science re-

search projects. In particular, the student will 

closely collaborate with the academic staff, 

postdoctoral researchers and fellows, and 

postgraduate students in the geodynamics, 

tectonics, and geophysics research groups. 
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Further training will be provided in geody-

namical modelling (programming, code de-

velopment, model setup, and usage) as well as 

usage and data management of high-perfor-

mance computing systems. The project is an 

opportunity for the student to become profi-

cient in computer programming and model-

ling, with support from an enthusiastic model-

ling community.  

 

ASPECT is open source with an importance 

placed on member participation in develop-

ment (which is done in the open here), allow-

ing for worldwide collaboration and education 

(e.g., through hackathons and public meet-

ings). 
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