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With the well justified assumption that the refractory elements are present on Mars in C1 abundances observed 
element correlations in SNC-meteorites can be used to calculate the abundance of moderately volatile and volatile 
elements in the Martian mantle. The FeOMnO ratio of SNC-meteorites yields the concentration of oxidized iron in 
the Martian mantle. If we further assume C1 abundance ratios for Mg, Si, and Fe (total), reliable estimates of the 
chemical composition of mantle and core of Mars are possible (1). In light of the two component model of planet 
formation (2,3), the high depletion of chalcophile elements in the Martian mantle indicates that on Mars the volatile 
element depleted reduced component A and the volatiles containing oxidized component B have been equilibrated 
with each other during the formation of this planet. In other words, an almost homogeneous accretion is inferred for 
Mars contrary to the Earth for which an inhomogeneous accretion is the generally preferred model to account for the 
high abundances of siderophile elements in its mantle. 

In the Earth's mantle refractory lithophile elements and magnesium are present in C1 abundance ratios with 
deviations of not more than lo%, however, relative to silicon they are overabundant by about 30%. It has been 
pointed out that this overabundance might in fact be due to a depletion of silicon which may have in part entered the 
Earth's core in metallic form. Hence, it seems likely that on Earth - as a whole - the refractory elements as well as 
iron, magnesium, and silicon are present in C1 abundance ratios. In our approach to estimate the bulk composition 
of Mars, we have assumed that this holds also for the Earth's neighbour planet. This estimate is based on abundance 
patterns of chemical elements in SNC-meteorites. It is, of course, further assumed that SNC-meteorites are indeed 
rocks from the surface of Mars expelled into space by large impacts and delivered to Earth in form of meteorites. The 
arguments for the Martian origin of SNC-meteorites have increased in quantity and quality over the last ten years as 
has the total number of SNC-meteorites of which at present 11 members became known. 

The concentrations of FeO as well as MnO are very similar in shergottites. The mean values of ALHA 
77005, EETA 79001A, EETA 79001 B, Shergotty, and Zagami are FeO = 18.9% and MnO = 0.48%, and their 
FeOMnO ratio is 39.5 + 1.2. For all SNC-meteorites a very constant value for the FeOMnO ratio of 39.1 + 1.5 is 
observed, while the C1 FeOMnO ratio is 100.6. MnO is strongly depleted both in the Earth's mantle and the 
Moon, however, for Mars we do not see any noticeable depletion as a C1 abundance of MnO would correspond to 
0.46% MnO. Assuming the FeOMnO ratio of 39.1 f 1.5 holds for the whole Martian mantle, then dividing this 
ratio by the C1 ratio of 100.6, we obtain a C1 normalized FeO abundance of 0.39 for the Martian mantle. Hence, on 
Mars iron is distributed between mantle and core in the ratio 39:61. Assuming a C1 FdSi ratio and a C1 abundance 
of all refractory elements and magnesium, we find for the Martian mantle a FeO concentration equal to 17.9 f 0.6 
weight%. 

With the above assumptions and using element correlations observed in part for all SNC's, respectively for 
the shergottites only, Wiinke and Dreibus (1) as well as Longhi et al. (4) have previously calculated element concen- 
trations in the Martian mantle (see also Table and Figure). As for MnO we could show that also Cr2O3 is not de- 
pleted in the Martian mantle contrary to the terrestrial case. The high P205 content of the Martian mantle has con- 
siderable bearing for the behavior of many incompatible trace elements on Mars as phosphates become an important 

mineral phase. In fact, in 
shergottites up to 90% of 
REE as well as uranium and 
other LIL elements reside in 
whitlockite and apatite. Apa- 
tite is also the major host 
phase for the halogens. 

Similar to the case of the 
Earth, almost identical deple- 
tions for a number of geo- 
chemically very different ele- 
ments are found for the Mar- 
tian mantle. The mean abun- 
dance value for the elements 
Ga, Fe, Na, P, K, F, and Rb 
in the Martian mantle is 0.35 
and, hence, exceeds the terre- 
strial values by about a factor 
of two. The composition can 
successfully be explained in 
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terms of the two component model (2,3). According to this model the terrestrial planets were formed from a highly 
reduced component A almost free of all elements more volatile than Na and an oxidized component B containing all 
elements in C1 abundances. The mixing ratio of component A and component B varies from planet to planet. In the 
Martian mantle there are, however, a number of elements (Co, Ni, Cu, and In) with abundances far below 0.35, 
although in the Earth's mantle they have similar abundances as the suite of elements Ga to Rb. These elements have 
strongly chalcophile character. Their depletion points towards homogeneous accretion, contrary to the case of the 
Earth for which inhomogeneous accretion has been proposed. The high portion of component B which supplied large 
amounts of sulfur was obviously responsible that FeS became a major phase and at its segregation extracted all 
chalcophile elements from the mantle according to their sulfide-silicate partition coefficients. The abundance of 
sulfur on Mars cannot be directly estimated as most of it resides in the core. However we can assume a sulfur 
abundance equal to the abundance of elements with similar volatility, i. e. 0.35. Assuming a C1 abundance ratio of 
FeISi, resp. CoISi and NiISi, a core composition of 14% S, 7.6% Ni, 0.4% Co, and 78% Fe and a core mass of 22 
weight% is obtained. 

Comparing the above SNC-derived composition with those by other authors, one has to keep in mind that 
most other estimates are based on model compositions which are constructed in order to satisfy the bulk density of 
Mars as well as the rather uncertain value of its moment of inertia (especially composition of columns 3 and 5). The 
Table taken from Longhi et al. (4) gives such a comparison. The similarity of the SNC-derived composition in 
respect to the major elements with the compositions in columns 3 and 5 can be taken as argument in favour of the 
assumptions made in the SNC-model composition. In respect to minor and trace elements, models based on the 
observed element abundances in SNC-meteorites are clearly superior (1,4,12). The largest uncertainty of the SNC 
approach may stem from the assumption of C1 abundance ratios for all elements less volatile than sodium. 

TABLE: Model Composition of Mars (4) 
Ringwood Anderson Weiden- Morgan & McGetchin & SNC-model Earth I - 

(6) (7) schilling (8) And&s (9) Smyth (10) (1) (1 1) 
Mantle + Crust 
Si02 36.8 40.0 43.9 41.6 39.4 44.4 45.1 
Ti02 0.2 0.1 0.16 0.3 0.6 0.1 0.2 
A1203 3.1 3.1 3.2 6.4 3.1 3 .O 4.0 
Cr203 0.4 0.6 - 0.6 - 0.8 0.5 

MgO 29.9 27.4 3 1.2 29.8 32.7 30.2 38.3 
FeO 26.8 24.3 16.7 15.8 20.8 17.9 7.8 
MnO 0.1 0.2 - 0.15 - 0.5 0.1 
CaO 2.4 2.5 3.0 5.2 2.7 2.4 3.5 
Na20 0.2 0.8 1.4 0.1 0.5 0.5 0.3 
H20 - 0.9 0.44 0.001 - 0.004 (5) - 
K ( P P ~ )  218 573 1199 59 1 100 305 260 
Mg/(Mg+Fe) 0.66 0.67 0.77 0.77 0.74 0.75 0.90 
density (STP) 3.61 3.59 3.45 3.54 3.53 3.52 3.36 
Core 
Fe 63.7 72.0 60.4 88.1 - 77.8 - 
Ni 8.2 9.3 5.8 8.0 - 7.6 - 
S 9.3 18.6 33.8 3.5 - 14.2 - 
0 18.7 - - - - - - 
density (STP) 5.82 6.51 5.53 7.5 1 7.40 6.8 7.16 
Relative Masses 
Mantle + crust 8 1.8 88.1 74.3 8 1 .O 85.0 78.3 67.6 
Core 18.2 11.9 25.7 19.0 15.0 21.7 32.4 
IIMR~ 0.373 0.375 0.368 0.363 0.368 0.353 0.331 
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