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 Several arguments have been put forward that some 
martian basalts, such as Shergotty and Zagami, formed from 
hydrous magmas [1].  These include (i): phase equilibria 
experiments that seem to require ~2 wt.% H2O to produce 
liquids saturated in both pigeonite and augite; (ii) reverse 
zoning of Li and B in shergottite pyroxenes; and (iii) the 
general expectation that basaltic magmatism is an effective 
means of degassing planetary mantles. 
 However, the bulk of the evidence indicates that SNC 
magmas, especially shergottite magmas, were dry.  
Considering that there is only ~200 ppm H2O in Shergotty and 
Zagami now, any degassing of these rocks is required to have 
been � 99% efficient. 
 Experimental Constraints:  There are two sets of 
experiments that pertain to shergottite petrogenesis.  Stolper 
and McSween [2] performed one-bar gas-mixing experiments 
on powdered samples of Shergotty and Zagami.  Dann et al. 
[3] performed 2 kbar H2O-saturated experiments on a 
synthetic composition close to that of the Shergotty 
intercumulus liquid, as well as one-bar gas-mixing 
experiments on an augite-fortified version of that composition. 
 In both sets of experiments, the anhydrous gas-mixing 
experiments produce pyroxenes that most closely resemble 
those in natural shergottites.  And the observation that water is 
not necessary to produce multiply-saturated liquids strongly 
suggests that the composition of the reconstructed 
intercumulus liquid was too MgO rich.  
 Light Lithophile Elements:  The reverse zoning of Li 
and B is the best evidence that a fluid phase may have been 
lost from Shergotty and Zagami.  However,, Cl and Br in the 
shergottite suite are nearly chondritic.  Therefore, if a fluid 
was removed, it cannot have much fractionated these elements 
— contrary to experimental evidence [4]. 
 The martian mantle:  Unlike the Earth’s mantle, the 
martian mantle is expected to be dry.  Two early dehydration 
mechanisms are identified:  (i) reactions of hydrous phases 
with metal prior to core formation; and (ii) subsequent 
depletion of incompatible elements (such as water) by the 
removal of basaltic components.  Without plate subduction to 
rehydrate the martian mantle, it and basalts from it are likely 
to be dry. 
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 Four models for the chemical composition of Mars have 
been used to investigate the mineralogy of the martian mantle 
via high pressure and temperature experiments; Morgan and 
Anders (1979), Dreibus and Wänke (1985), Ghosal et al. 
(1998) and Sanloup et al. (1999).  The Dreibus and Wänke  
and Sanloup et al. models produce similar overall mantle 
compositions, both relatively FeO rich and MgO poor 
compared to the terrestrial mantle.  The Morgan and Anders 
composition is relatively rich in Al2O3 and CaO, whilst the 
Ghosal et al. composition is very rich in MgO and poor in 
FeO. 
 Subsolidus piston cylinder experiments have been 
completed within a pressure range of 1.0-3.0 GPa for the four 
compositions, aimed at resolving the mineralogy and density 
at corresponding pressures within the martian mantle. The 
Morgan and Anders experiments reveal a shallow mantle 
consisting of olivine, clinopyroxene and orthopyroxene, with 
garnet developing between 2 and 2.5 GPa.  The Sanloup et al. 
experiments feature an assemblage of olivine and intermediate 
pigeonitic pyroxene, with the pyroxene crystals showing 
significant compositional zoning in terms of CaO, Al2O3 and 
Na2O.  The Ghosal et al. experiments all exhibit a mineral 
assemblage consisting of olivine and orthopyroxene. 
 We are currently undertaking a series of experiments to 
establish the primary melt compositions resulting from the 
four hypothetical mantle compositions at pressures of 1.0 to 
1.5 GPA.  These primary melts will then be compared to 
inferred parental melt compositions for the SNC meteorites in 
order to establish a path of melt evolution. Further 
experiments aimed at synthesizing the mantle mineralogy at 
pressures of up to 25 GPa are also ongoing. 
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