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The abundance of siderophile elements in the Earth and the partition coefficients for the relevant conditions 
of temperature and pressure, may provide clues to accretion and core formation. Several strategies have been used 
to determine the abundances of the siderophile elements in the Earth's interior, including the composition of 
ultrarnafic nodules, elementielement correlations and cosmochemical considerations. Presently available samples of 
several important reservoirs provide information on the composition of the Earth. Mid-Ocean-Ridge-Basalts (MORB) 
provide information on the composition of the depleted upper mantle. Ocean-Island-Basalt (OIB) and Continental 
Flood Basalts may in part represent material transported in plumes from the lower mantle, possibly from the core- 
mantle boundary. This plume derived material may contain material derived from subducted slabs or the continental 
crust. Ultramafic xenoliths found in continental volcanics may represent samples of the upper mantle (i.e. the 
subcontinental lithosphere). High-grade metamorphic xenoliths found in continental volcanics may represent samples 
of the lower continental crust. Other sources of material from the lower continental crust are the Archean High- 
Grade terrains, which have been exposed by erosion, and the tectonically exposed terrains in the Ivrea Zone of the 
Alps. Information on the upper continental crust comes from averages of different terrains, or the composition of 
sediments or loess. Volcanic Arcs provide information about upper mantle and recycled crustal components. In 
terms of siderophile elements, only limited or no data is available for many of the types of samples. For example, 
only three determinations of Mo have been made for ultrarnafic nodules, and these analyses have large errors. 
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which are retained in the source region during partial melting. Therefore, these elements have not been greatly 
fractionated by igneous processes, and they are not particularly enriched in the continental crust. In contrast the 
incompatible siderophile elements, such as Mo, and W are enriched in partial melts, and are also concentrated into 
the continental crust. This has led to the technique of normalizing the siderophile element to a lithophile element 
of similar geochemical behavior. In the case of the moderately siderophile element molybdenum, the ratio of 
molybdenum to cerium (a light rare earth element), is relatively constant for samples from many reservoirs in the 
Earth (Fig. 1). Therefore, the depletion of the average M o r e  ratio for the Earth's mantle due to core formation, 
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can be determined by comparison with the CI chondrite ratio, and this depletion is similar to that of Co and Ni. The 
similar depletion of the moderately siderophile elements supports the heterogeneous accretion theory for the Earth. 

Other siderophile elements do not show a consistent behavior. For example, the abundance of the highly 
siderophile element Ir is statistically different in samples from different localities, which may be related to variations 
in the late stage of accretion of the Earth [I]. Some siderophile and chalcophile elements, such as Pb, As and Sb, 
have been dramatically enriched in the continental crust, possibly by hydrothermal mobilization at some stage during 
the formation of the continental crust [2]. Determining the bulk abundance of these elements in the silicate portion 
of the Earth is complicated by the need to consider the mass balance among the different reservoirs. In order to fully 
exploit the clues to the origin of the Earth available in the siderophile element signature a great deal of additional 
work needs to be accomplished, in particular the abundances of many siderophile elements needs to be measured 
in samples from the different terrestrial reservoirs. We are currently investigating the e ~ c h m e n t  of the mobile 
siderophile elements into the continental crust at subduction zones, and are also beginning a study of the hot spot 
(plume) samples which may provide information about the lower mantle. A similar effort is also required to 
determine the siderophile element signature of the Moon. For example, data for MoKe comparable that in Fig. 1, 
exists for only ten lunar samples [3]. 

Quantitative models of core formation that have been constructed to explain the abundances of siderophile 
elements in the Earth's mantle are currently based on metal-silicate partition coefficients determined at low pressures 
[4]. The varying pressure regimes during the accretion of the Earth, however, may h a t i c a l l y  affect the metal- 
silicate partition coefficients. Siderophile element models for the Earth can be easily divided into two classes of 
models, subtractive models, in which the observed 
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An important constraint on the effects of core 
formation may be the growth in size and volume of the lower part of the mantle which is exposed to high pressures 
during the accretion of the Earth. We have calculated the fraction of the mantle at pressures less than 25 GPa as 
a function of the accretion of the Earth in Fig. 2. This calculation illustrates some important points. After the 
pressure at the base of the mantle exceeds 25 GPa, the relative mass of this region grows slowly and then increases 
rapidly during the later stages of accretion. Depending on the timing and nature of the metal segregation process 
in the Earth, core formation may have involved metal-silicate partitioning at low pressures, high pressures or both. 
In order to evaluate these possibilities, partition coefficients measured at high pressures and temperatures are needed, 
as well as more analyses of samples from the Earth and Moon. 
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