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Introduction: ALH84001, the ~4Ga coarse grained Martian 

orthopyroxene meteorite, contains an inner crushed zone with 
zoned carbonate rosettes [1,2]. These carbonates formed during 
the early ‘wet and warm’ period of Mars by secondary fluid 
processes. Some authors have suggested high temperature hydro-
thermal precipitation and others have supported a low tempera-
ture formation. The aim of this study is to constrain the tempera-
ture of formation by analysing the iron isotope composition rela-
tive to bulk Martian silicates [3].   

Sample Preparation: The zoned carbonates were gently 
scraped from the surface of an internal, pristine fragment of 
ALH84001,287 using a tungsten carbide micro drill bit. The car-
bonate was then dissolved in 2% HNO3 acid for 1 hour before 
being filtered ready for analysis. 

Mass Spectrometry: Analysis was carried out on the Nu In-
struments Multi Collector Inductively Coupled Plasma Mass 
Spectrometer operated in pseudo high resolution using the stan-
dard/sample bracketing method relative to the IRMM014 iron 
isotope standard. Measurements were taken on the iron ‘shoul-
der’ [4] for high precision. 

Matrix Effects: The sample was not purified by anion chro-
matography prior to analysis to reduce the risk of fractionation 
occurring in the chromatographic column. Instead, matrix-
matching was used whereby the Ca and Mg of the sample were 
accurately measured and the standard spiked accordingly. There 
was no matrix effect on the iron isotope composition and the pre-
cision was the same as a pure Fe solution (δ56Fe ± 0.02 ‰ at 2σ). 

Results: The chemical composition of the sample was de-
termined to be Mg 34%, Ca 30% and Fe 36% which is similar to 
compositions reported in previous studies [5,6] for the ‘rosettes’. 
The iron isotope composition relative to IRMM014 is δ56Fe=-
0.62±0.11‰ and δ57Fe=-0.83±0.15‰. 

Discussion:  By plotting the reduced partition coefficients for 
silicate-carbonate fractionation, based on the data in [7], then the 
isotopic fractionation between the bulk Martian silicate and the 
carbonates (Δ56Fe = 0.6 ‰) can be used to determine a tempera-
ture of carbonate precipitation. Assuming that the carbonates 
were derived from the same iron reservoir as the silicates then 
this work supports a low temperature formation at around -10oC 
± 30oC. 
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