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Introduction: A major outcome of core-mantle 

differentiation in the terrestrial planets is that the bulk 
of the siderophile elements are strongly partitioned into 
the iron-rich metallic core, leaving the silicate mantle 
and crust relatively depleted in those elements.  Since 
the partitioning of these elements into metallic phases 
is governed by their metal/ silicate partition coeffi-
cients (D) and the pressure-temperature-composition 
conditions during core formation, the measured or es-
timated abundances of these elements in a planet’s 
silicate reservoirs can in principle be used to constrain 
core formation conditions. In the case of Mars, it was 
previously established that within 13 Ma after accre-
tion, it underwent very fast and large-scale differentia-
tion into a metallic core and silicate mantle [1-3]. Pre-
vious studies [4-7] suggest a range of T and P condi-
tions (1 bar to 14 GPa) for metal-silicate equilibration 
in a martian magma ocean, at which the measured si-
derophile element abundances in martian meteorites 
could have been established. Here we re-examine 
whether a consistent set of core formation (P-T-X-fO2) 
conditions can be obtained to match the observed side-
rophile element depletions in silicate Mars, based on 
recent advances in our understanding of siderophile 
element metal-silicate partitioning. 

Approach: Geochemical models for the composi-
tion of the silicate portion of Mars are mostly based on 
the composition of SNC (Shergotty-Nakhla-
Chassigny) meteorites. These models [5,8,9] suggest 
that the martian core comprises 20.6 – 23 % of the 
mass of Mars.  We combine recently published metal-
silicate partitioning data for Ni, Co, W, Mo, P, Ga, Ge, 
V, Cr and Mn with literature data [10-21] and charac-
terize the dependence of metal-silicate partition coeffi-
cients (D) on temperature, pressure, oxygen fugacity 
and silicate melt structure and composition to derive 
equations of the following form:  
 
log D = α + β(∆IW) + δ(1/T) + ε(P/T) + χ(nbo/t)     (1) 
 

 Trace elements in metal alloys strongly inte-
ract with major components such as Fe, Si, C and S, 
causing metal-silicate partitioning experiments per-
formed under different metal compositional conditions 
to produce scattered results. Using a thermodynamic 
approach [15], all metal-silicate partitioning data used 
in our study were corrected to a common reference 
point which is the effective value for a trace compo-
nent mixing in pure metallic iron in the liquid state. All 

partitioning data were parameterized according to Eq-
uation (1). For each element, only statistically valid 
regression coefficients were considered. Our parame-
trizations are based on partitioning data obtained at 
pressures between 6 GPa and 25 GPa, covering the 
range of pressures in Mars. Using these parameteriza-
tions and the proposed bulk Mars composition of [5,7], 
we assess whether P-T-X-fO2 conditions exist that are 
consistent with single-stage core formation in Mars. 

Results: Our initial models assume a predominant-
ly iron rich core. Results indicate that the  measured 
abundances of Ni, Co, W, Mo, Ga, Ge, P and Cr in 
martian meteorites can be explained by metal-silicate 
equilibration at conditions of 8 GPa, 2200 K , IW-1.5 
and nbo/t~2.55. However, V abundances could not be 
matched as it remains more lithophile than  required 
under these conditions. 

Outlook: The Martian core is much more sulphur-
rich than the core of the Earth [5,8,9], with values be-
tween 10 and 16 wt% S proposed. The effect of sul-
phur on metal-silicate partitioning at high pressure is 
virtually unconstrained. Experimental work is current-
ly in progress, systematically looking at the effect of 
sulfur on metal-silicate partitioning of these elements 
at pressures between 2-24 GPa. We will report our 
results of these experiments, and their effect on Mar-
tian core formation models, at the meeting. 
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