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Introduction: The formation of the terrestrial planets is a 

long-standing question in the geological, planetary and astro-
nomical sciences. While is it well accepted that the terrestrial 
planets formed from material originally located within the solar 
nebula, numerical models have not yet been able to reproduce the 
dynamics of the terrestrial planets. Additionally, most chemical 
models focus on determining the origin of the Earth’s water and 
the origin of the observed siderophile enrichment present in the 
Earth’s mantle. To date, very little has been done on combining 
detailed chemical abundance and distribution models with spe-
cific planetary formation simulations. Here we present a theoreti-
cal model to explain the bulk compositions of the terrestrial plan-
ets and planetesimals in the Solar System using n-body accretion 
simulations. The dynamical simulations of [1] were combined 
with a chemical model produced with the HSC Chemistry (v 5.1) 
software package and the disk model of [2] to produce expected 
bulk abundances of the simulated planetesimals. 

Preliminary Results: Using our combined chemical-
dynamical model, we have determined the composition of a 0.78 
MEarth planet located at 1.69 AU in our Solar System. This planet 
should ideally have a composition analogous to Mars based on its 
size and orbital parameters. We determined that the final planet is 
predominantly composed of enstatite (26.9 wt%), iron (23.9 
wt%) and forsterite (23.3 wt%) with minor amounts of feldspar, 
pyroxene and iron sulfate. This basic description conceptually 
agrees with the general description of Mars as given in [3] – an 
enstatite-dominated planet with a basaltic crust (possibly com-
posed of Mg-rich minerals), an olivine and pyroxene mantle and 
an iron-rich core. For the main elements in the simulated planet, 
we obtain weight percent values of 27.7 wt% Fe, 15.1 wt% Si, 
14.6 wt% Mg and 1.3 wt% Al. With the exception of Si, (which 
is within 2 wt%) these values are within 0.5 wt% of the average 
weight percents estimated for Mars by [3] and [4].  

Discussion: The agreement between the bulk chemistry of 
the simulated planet and Mars implies that these dynamical mod-
els are producing simulated terrestrial planets that are similar to 
our own in terms of both orbital parameters and chemical compo-
sition. This will allow us to expand this work out to examine sev-
eral chemical formation models such as the late veneer model. 
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