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New major and trace element analyses were performed by 
HR-ICP-MS on 4 distinct chips from ALH 84001 in order to con-
strain the bulk rock composition, and to assess the trace element 
abundances of the orthopyroxene and phosphates. These analyses 
were used to evaluate the composition of the parental melt of this 
fascinating martian meteorite [1]. The powders prepared with the 
4 chips were split, and data on three different fractions were ob-
tained: the unleached powders, the residues after two steps of 
leaching, and the leachates (HCl 2 M) obtained after the first step 
of leaching.  
Orthopyroxene-The Zr, Hf, and REE abundances in opx can be 
easily calculated from the residues (e.g. La=16.8  ppb, Sm=62.8 
ppb, Eu=7.2 ppb, Gd=143 ppb, Yb=285 ppb, Zr=5.2 ppm, 
Hf=0.13 ppm). 
Phosphates-These phases are REE-rich, with La and Lu abun-
dances ranging respectively from 137 to 437 ppm and 13.2 to 
41.2 ppm. Their patterns are LREE enriched (Lan/Ybn=4.0 – 7.2) 
and display low Eu/Eu* ratio (=0.42-0.83). Th and U concentra-
tions are high, ranging respectively from 18.1 to 53.2 ppm and 
3.5 to 7.4 ppm. These results are in agreement with previous 
analyses [2-4]. 

The parental melt of ALH 84001 was probably an evolved 
mafic magma (FeO/MgO ratio close to 2.5-2.6). The melts in 
equilibrium with the phases cannot be deduced from equilibrium 
phase/melt partition coefficients [5]. The abundances of REEs, 
Zr, and Hf in the ALH 84001 parental melt can however be con-
strained from the method described by [6]. The amount of inter-
stitial melts (φ was certainly much lower than 10 %, probably in 
the range 2.5 to 5% in agreement with [1, 7]. The calculated 
melts are slightly LREE-enriched (LanSmn= 1.1-1.5), with Yb 
abundances about 9-15 x CI. Interestingly, these melts display 
similar Zrn/Smn and Hfn/Smn ratios close respectively to 1.7 and 
1.4. Although φ cannot be more accurately constrained, these cal-
culations provide a reasonable picture of some relevant trace 
element abundances or ratios. The ALH 84001 parental melt 
shared strong trace element affinities with enriched shergottites 
such as Shergotty or Los Angeles [e.g., 8] although its low Ni 
abundance for example [e.g., 7 and this work], points for a liquid 
with a different crystallization history. These results are in 
agreement with an old crystallization age for the shergottites 
[e.g., 9, 10]. 
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