
Can mantle 
dynamics aid 
supercontinent 
classification?
Phil Heron1, J. Brendan Murphy2, 
R. Damian Nance3,4 and                
R. N. Pysklywec5

1 2 3
4

5

22nd June 2021

Heron et al., 2020: 



We don’t have a formal definition of a 
supercontinent… 



What makes a supercontinent ‘super’? 
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What makes a supercontinent ‘super’? 

Source: Matthews et al., 2016; Merdith et al., 2017. 



Geomarkers in identification 
Geomarker Pangea Rodinia

Global Scale 
Orogenesis

Crustal Growth

Rapid Climate swings

Major life and 
atmosphere events

Sea-level change

Large igneous 
provinces

Sources: global-scale orogenesis (Nance et al. 1988; Santosh 2010a; Condie 2011; Müller et al. 2013, Dalziel 1991; Hoffman 
1991; Moores 1991; Torsvik 2003; Li et al. 2004, 2008), crustal growth (Hawkesworth et al. 2010, 2016), rapid climate swings 
(Hoffman et al. 1998; Strand 2012; Young 2012), evolu\on of life and the atmosphere (Lindsay and Brasier 2002; Santosh 2010b; 
Knoll 2013; Melezhik et al. 2013), biogeochemical cycles (Nance et al. 1986), and profound sea-level change (Worsley et al. 
1984; Nance and Murphy 2013). 



Mantle impact

• Pastor-Galan et al., 2018: 

"We suggest that a ‘supercontinent’ should be defined as a single 
continental plate with a size capable of modifying or controlling mantle 
dynamics and core–mantle boundary processes, altering convection 
cells and enhancing thermal activity" 



Super Pannotia? 
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Source: Merdith et al., 2017. 



Super Pannotia? 
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Source: Merdith et al., 2017. 



Geomarkers in identification 
Geomarker Pangea Rodinia Pannotia

Global Scale 
Orogenesis

Crustal Growth

Rapid Climate swings

Major life and 
atmosphere events

Sea-level change

Large igneous 
provinces

Mantle and 
subduction dynamics

Source: Nance et al. 1986; Hoffman 1991; Hoffman et al. 1998; Maruyama and Santosh 2008; Knoll 2013).



Mantle ‘Fingerprint’ of supercontinent?
-1320-1340 -1300 13000-1330

Excess temperature, 0.5 km depth (K) Excess temperature, interior (K)a)
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Global Scale 
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Source: Nance et al. 1986; Hoffman 1991; Hoffman et al. 1998; Maruyama and Santosh 2008; Knoll 2013).



What makes a supercontinent ‘super’? 



What makes a supercontinent ‘super’? 

• Is a focus on size of a supercontinent distracting? 

• Pastor-Galan et al., 2018: "We suggest that a ‘supercontinent’ should 
be defined as a single continental plate with a size capable of 
modifying or controlling mantle dynamics and core–mantle boundary 
processes, altering convection cells and enhancing thermal activity”

• Are numerical models useful in identification? Or are they too 
speculative? 



If you are 
interested: 

SCAN ME:


