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The Earth began its life molten since the heat from accretion, radionuclides, core formation, and 
giant impacts would have melted most of the mantle.  From this initially molten state, iron and 
silicates differentiated to form the major chemical reservoirs of the mantle and core.  This also 
set the stage for the formation of secondary chemical reservoirs such as (potentially) iron-
enriched domains at the base of the mantle that are imaged by seismic tomography.  Therefore, 
understanding the dynamical and chemical processes that operate in the terrestrial magma 
ocean are fundamental to link planet formation and early evolution with Earth’s present-day deep 
structure from geophysical and geochemical investigations.  I will present some recent 
advancements in modelling the crystallisation of Earth’s magma ocean from an initially molten 
state using a parameterised convection model.  The model is particularly amiable to fast 
computations, and includes a fully coupled atmosphere model to enable greenhouse gases that 
degas during crystallisation to control subsequent cooling.  The model also includes a novel 
thermodynamic description of MgSiO3 melt as well as a refined liquidus for Earth’s mantle.   
I apply the model to understand the bulk and trace element chemistry of Earth’s mantle and core.  
This is because the partitioning of moderately siderophile elements is strongly determined by P-T 
conditions that are known to evolve in time as a magma ocean cools and crystallises.   
I complement the numerical simulations with an analytical model to describe the advancement 
of the melt–solid interface (the rheological front) through the silicate mantle as a function of 
time.  Ultimately, I provide a straightforward fitting function to enable my results to be used by 
researchers interested in accretion, geochemical partitioning, or magma ocean processes 
relevant to Earth or other terrestrial planets. 
 
Das Kolloquium findet um 16 Uhr c. t. im Seminarraum GEO 315, Corrensstr. 24, 
48149 Münster statt.  
Alle an dem Thema Interessierten sind hierzu herzlich eingeladen.  
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