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Introduction:  

Understanding mantle magma fluxes is a fundamental challenge is Earth Sciences. Mantle magma flux is 
an indirect measurement of elusive deep Earth processes, such as the core-mantle boundary heat 
release, and a controlling factor for shallow hazardous volcanic eruptions. Traditionally, mantle fluxes 
have been derived from a set of geochemical and petrological indicators. However, previous information 
is therefore derived from eruptive magmas and do not account correctly for intrusive and extrusive 
magma budgets. Geodetic methods such as Global Positioning System (GPS) and Satellite radar 
interferometry (InSAR) provide with relatively unbiased constrains on the magma transport occurred from 
the melt generation region in the upper mantle into the crust where it creates and grows magma 
reservoirs which potentially can erupt. Geodetically constrained volumes of intrusive and extrusive 
material can be used to determine relevant global estimates of magma fluxes in volcanic provinces.    

In this project, we will concentrate in produce the first estimates of such studies at a global scale using 
the unique opportunities of new satellite missions, such as the European Space Agency Sentinel-1 
satellites or the future Canadian Radarsat Constellation Mission (RCM).  

This project will suit a practical, numerate student with a degree in Earth Sciences, Engineering or 
Physics. This project will require a significant fieldwork component [previous experience is an asset], 
knowledge of remote sensing, geodesy and/or physical volcanology. Proficiency with a programming 
language will be desirable but not essential at the start of the project. 
 
Project Summary: 

This project will further our understanding of mantle fertility and magma transport through the detection, 
characterization and modelling of storage magma volumes using surface deformation measurements 
from satellite geodesy techniques. All major ocean island volcanoes will be revisited, including Hawaii, 
Reunion, Cape Verde, Iceland, Canary Islands, Azores, etc. You will use satellite geodetic techniques to 
create and constrain surface deformation models: 

• Revise and improve detectability of geodetic signals to enhance a complete catalog of deformation 
sources over ocean island volcanoes.  

• Compile pre-instrumental information for specific regions, as well as lithosphere-scale information to 
support interpretations. 

• Obtain models of surface ground deformation due to magma volume changes using satellite geodetic 
data (gravity changes and surface deformation). 

• Obtain models of extruded volumes using various sources of information, e.g., DEMs. 

• Implement and run statistical hypothesis tests on the correlations among modeled volumes and other 
lithospheric and magmatic province features. 

The overall aims of the project will be to produce numerical models that will explain phenomenological 
observations difficult to constrain otherwise about the productivity of melts in the upper mantle, and 
determine whether the current estimates of mantle melt generation could be biased. 

 



 

 

 

Image 1: A pāhoehoe lava fountain on Kilauea erupts. [Source: Wikimedia]. 

 
 
 


