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 Lithosphere-scale inheritance in the continents  
1. Background 

Many continental margins show evidence for 

rifts and extensional basins that are strongly 

influenced by pre-existing structures and fab-

rics (structural inheritance). The common 

view is that crustal-scale faults form long-

term weaknesses that promote reactivation 

and localisation of subsequent deformation 

events. 

Preliminary work has suggested however that 

mantle lithosphere sutures, such as that cre-

ated by pre-existing orogenic activity, can 

also have a profound impact on the rift archi-

tecture and subsequent tectonic evolution of 

the region. Mantle lithosphere heterogenei-

ties are thus an overlooked generator of crus-

tal-scale deformation. 

In this study, the student will uses 2-D nu-

merical models to analyze the role of crustal 

and sub-crustal heterogeneities in generating 

deformation. S/He will implement continen-

tal extension in the presence of mantle litho-

sphere suture zones and deformed crustal 

structures and develop a suite of models ana-

lyzing the role of crust and mantle inherited 

structures. 

 

2D model for lithospheric extension using the 

ASPECT numerical code 

This MSc project will use global 2D numeri-

cal models to test hypotheses of mantle con-

trol on extensional basin inheritance. 

Key questions to study:  

 What is the role of mantle versus crust in 

structural inheritance in the rifting process 

 What effects do the geometry of crustal and 

mantle anisotropies have on the inheritance 

process  

2. Methodology 

Models for structural inheritance will be 

tested using the state-of-the-art community-

supported numerical code ASPECT [Heister 

et al., 2017]. The thermal evolution of the 

mantle will be analysed to determine the lim-

its to which a supercontinent could be evalu-

ated 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. 

 

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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