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The abundances of V, Cr, and Mn in the silicate portions of
the Earth and the Moon are similarly depleted relative to chon-
dritic values (Newsom, 1995; O'Neill and Palme, 1998). In
contrast, best estimates of the silicate portions of the eucrite
parent body, proposed to be the asteroid Vesta, and the sher-
gottite parent body, proposed to be Mars, place the abundances
of V, Cr, and Mn near chondritic levels (Newsom, 1995; Drake
et al., 1989). Different conditions during core formation in
each of these planetary bodies could explain the different
abundances. 

Recent models of core formation in the Earth, Moon, Mars,
and Vesta, (Righter and Drake, 1999 and references therein)
have suggested the observed mantle abundances of some
elements can be explained by liquid metal-liquid silicate 
equilibrium. The success of recent models has been due to
increased understanding of the dependency of each element's
partitioning behavior as a function of thermodynamic vari-
ables, such as pressure, temperature, oxygen fugacity, and sili-
cate and metallic compositions. However, the current
experimental data for liquid metal-liquid silicate partitioning
of V, Cr, and Mn are limited. Drake et al. (1989) conducted
experiments at 1 bar and oxygen fugacities ranging from 1.5 to
6 log units below the iron-wüstite (IW) buffer. Geßmann and
Rubie (1998) reported a slight increase in metal-silicate parti-
tion coefficients for V, Cr, and Mn with increasing temperature
at 90kbars. Isolated experiments by Hillgren et al. and Walker
et al. (references in Geßmann and Rubie, 1998) are difficult to
reconcile with these two systematic studies.

Additional experimental data are necessary to better under-
stand the partitioning of V, Cr, and Mn before attempting to
explain the abundances of these elements in planetary mantles.
With this motivation, currently we have conducted experi-
ments at 30, 60, and 100kbars in a multi-anvil device (Agee et
al., 1995). Experiments were run at 2000ºC for durations of at
least 5 minutes. Starting materials were varied to explore the
effects of composition on the partitioning behavior. The esti-
mated oxygen fugacities of the experiments varied from 1.8 to
2.7 log units below IW. Analysis was conducted using an elec-
tron microprobe and was complicated by the quench textures
of both the metallic and silicate phases. 

As a first look at the effects of composition on the liquid
metal-liquid silicate weight ratio partition coefficients (D) for
V, Cr, and Mn, exploratory experiments were conducted at
30 kbars and 2000ºC. D(V) is considerably larger for a run
with a polymerized, K-feldspar silicate composition as
compared to an experiment with a depolymerized, peridotitic

composition. The measured values of D(Cr) for the two
experiments with different silicate compositions were the
same within error. D(Mn) appears to be affected by the sili-
cate composition, but D(Mn) is slightly larger in the run with
the more depolymerized silicate composition, which is unex-
pected. 

Within error, V and Cr show no preference for partitioning
between a S-bearing and a S-free metallic liquid. However,
D(Mn) is smaller for partitioning into a S-free metallic liquid
as compared to a S-bearing one. An experiment conducted in
a graphite capsule contained a silicate liquid and two immis-
cible metallic liquids, one S-rich and one C-rich. Vanadium
and Cr partitioned equally between the two metallic liquids,
while Mn showed a clear preference for the S-bearing
metallic liquid over the C-rich one.

Our current results can not account for the observed deple-
tions of V, Cr, and Mn in the Earth's mantle. Though the
oxygen fugacities of our experiments are lower than believed
relevant for core formation in the Earth, our measured parti-
tion coefficients are still less than 1 in most cases, suggesting
slight enrichments in the mantle rather than depletions during
core formation. However, additional experimental work is
planned to improve our understanding of V, Cr, and Mn parti-
tioning as a function of the thermodynamic variables. For
example, though we have conducted experiments at different
pressures, the effects of pressure on the metal-silicate parti-
tioning of V, Cr, and Mn remain to be determined. After addi-
tional experimental work, the issue of the abundances of
these elements in planetary mantles can then be better
addressed. 
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