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Introduction: As a major consequence of core-mantle differentiation in terrestrial planetary bodies, the bulk of 

the siderophile elements are strongly partitioned into the iron-rich metallic core, leaving the silicate portions rela-
tively depleted in those elements. It is found that under low-pressure conditions, the metal-silicate partition coeffi-
cients of the highly siderophile elements (HSEs: Au, Re, Ru, Rh, Pd, Os, Ir, Pt) are extremely high (107-1015) [1-3]. 
However, the estimated concentrations of the highly siderophile elements in the mantles of the Earth, Mars, the 
Moon, Vesta and the angrite parent body (APB) are much higher than predicted based on low pressure experimental 
data. Processes such as metal-silicate segregation under high-pressure and high-temperature (HPHT) conditions, and 
late addition (post-core formation) of a chondritic component have been suggested as possible mechanisms to ex-
plain the HSE abundances in planetary mantles [1-4]. 

Vesta:  Vesta has an internally differentiated structure consisting of an iron-rich core, silicate mantle and a ba-
saltic crust [5]. Visible-IR spectral data of Vesta matches very well to the laboratory spectra of the Howardite-
Eucrite-Diogenite (HED) meteorites leading to the hypothesis that Vesta is the parent body of the HEDs [1,5,6]. 
Modelling of the metal-silicate partitioning behavior and the mantle depletions of moderately siderophile elements 
in Vesta are consistent with core-mantle differentiation under global scale melting conditions [5]. Such conditions 
should have led to complete depletion of the HSEs in the silicate portion of Vesta towards the end of core formation. 
However, the estimated abundances of HSEs in the mantle of Vesta (derived from HED meteorites) are still too high 
to be entirely explained by sequestration into the core [1,3]. 

APB: Angrites are a diverse suite of volcanic-plutonic achondritic meteorites that are thought to be derived from 
an early formed differentiated parent body. Evidence of a magnetic field and chondritic-relative siderophile element 
depletions [1,7] provide supporting evidence for the presence of a metallic core in the APB. It has been shown that 
the observed depletions in the moderately siderophile elements can be satisfied if the metallic core segregated from 
the silicate portion under relatively reducing conditions of fO2 (ΔIW-1.50±0.45) under low pressure conditions [7]. 
Recent studies have reported broadly chondritic absolute and relative abundances for the HSEs in some angrite 
magma source regions [1,8]. Estimates for the HSEs abundances for the APB mantle are too high to be consistent 
with prediction based on low-pressure metal-silicate partitioning data for the HSEs. 

Approach: Here we have used updated predictive expressions for the metal-silicate partitioning of HSEs in con-
junction with the mantle estimates of HSEs in Vesta and the APB, to test whether the segregation of a metallic core  
during metal-silicate equilibration in a magma ocean scenario, as suggested by the moderately siderophile elements 
[5,7], could also account for the observed abundances of the HSEs, in Vesta and the APB respectively. 

Results: Our results suggest that the estimated depletion of the HSEs in the mantle of Vesta can be accounted to 
a large extent but not entirely, by partitioning into the iron-rich core during core-mantle differentiation and a post 
core-formation addition of a chondritic component would be required to explain the vestan mantle HSEs signatures. 
In case of the APB, the abundances of the HSEs are found to be too high to be explained by partitioning into the 
metallic phase during core-mantle segregation and can only be explained by a late addition of a chondritic compo-
nent after core formation.  
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