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Introduction: The differentiation history of martian meteor-
ites is still debated.  The crystallization ages of shergottites are 
currently not agreed on [e.g. 1,2]. ALH 84001 is known as the 
martian meteorite which has oldest crystallization age of ∼4.5 
Gyr [e.g. 3,4], but this meteorite has suffered several impact 
events during its history and shows large uncertainty on the age. 

One of our coauthors recently reported Lu-Hf age and iso-
tope systematics of the olivine-phyric shergottite RBT-04242 [5]. 
Mineral isochron data showed chromite could have high Hf con-
centration with a low Lu/Hf ratio, and yields a tighter constraint 
on source composition. If it is true, chromite is a very important 
phase for Lu-Hf systematics, especially to obtain initial Hf iso-
topic composition of source material.  

To answer this question, we determined Hf partitioning be-
tween chromite and basaltic melt using the experiments of 
Righter et al. (2006) [6,7] on natural basalts. And also we meas-
ured Hf concentration in ALH 84001 chromites to test the idea 
that chromite can concentrate Hf.  

Experimental: A Hawaiian ankaramite was used to study  
spinel-melt equilibrium.  All samples were doped with 1% Cr2O3 
to promote spinel growth.  Experimental details are described in 
the papers of Righter et al. (2006) [6,7]. 

Analytical: Run products and ALH 84001 chromite were 
analyzed using a Cameca SX-100 electron microprobe at NASA-
JSC for major elements and a CETAC LSX-213 laser ablation 
system coupled to a Varian 810-MS ICP-MS at University of 
Houston for REE and Hf concentration. Spinel-silicate partition 
coefficients, D (ppm in spinel / ppm in glass), were determined 
on 2 sets of experiments. 

Results and discussion: Concentrations of Hf in the experi-
mental chromites ranged from 43.4 ppb and 124.5 ppb, corre-
sponding to D(Hf) of 0.022 and 0.028 which is lower than litera-
ture values (0.078 and 0.092) [8]. The range of D(Hf) values 
might indicate a crystal chemical control since chromite can have 
Ti, Al, and Fe3+ components. 

Hafnium concentration of chromites in ALH 84001 are 132-
298 ppb. Lutetium concentration is under detection limit (∼0.8 
ppb), yielding maximum 176Lu/177Hf ratios of ∼ 0.0008.  

Given the available data, it appears that Hf concentration in 
chromite can be quite variable.  
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