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Carbon, oxygen and nitrogen isotopic records of the different 
mineral phases of the meteorite ALH84001 have been investigated 
by means of secondary ion mass spectroscopy (SIMS). Results of 
this study are in agreement with the findings of other workers as 
regards the zoning of oxygen and inorganic carbon isotopes in 
carbonate rosettes. In addition, the isotope records of the organic 
matter associated to the carbonates has been inferred from the 
composition of the emitted C2 and CN secondary molecular ions and 
are found to be consistent with an endogenetic origin. The shift ∆13C 
= δ13Corg - δ13Ccarb is suggestive of biological fractionation. 

Experimental: Analyses have been carried out with a Cameca 
ims-300 ion-analyzer, using the intense negative secondary emission 
triggered by Cs+ ion bombardment. Electrostatic charge 
compensation was achieved by means of a co-axial electron gun and 
the sample equipotentiality monitored by means of an electrostatic 
mirror. Mass resolution power (M/∆M) was ~104 and magnetic field 
(regulated by a NMR probe) stability ~10-6

  throughout this work. 
Spectral rays and energy bandwidth were selected with a resolution 
of 3 µ amu and 100 mV, respectively, by computerized adjustment 
of the voltage of the electrostatic peak-switching system and that of 
the electrostatic sector. In order to minimize terrestrial 
contamination,  the (8 µm diameter) analyzed areas in the carbonate 
were selected devoid of any detectable fissure by secondary ion 
imaging.  

Results are the the following: 
i) the oxygen isotope compositions measured in the carbonate are in 
agreement with those reported by [1] for the same chemical 
composition; the pyroxene δ18OSMOW is, within experimental 
uncertainties, identical to that obtained by gas phase mass 
spectrometry [2] and the maskelynite δ18OSMOW  does not differ 
significatively from that measured by [3]; 
ii) the carbon of the carbonate is isotopically heavy; it exhibits an 
unusually large range of isotopic compositions, d13CPDB being 
comprised between +20 et +40‰, an observation in agreement with 
that made by other workers [4, 5]; 
iii) as characterized by means of secondary molecular ions C2 et CN, 
organics associated with the carbonate are also found to be enriched 
in 13C, but to a lesser degree; they also exhibit isotopic variability 
around a mean value δ13CPDB of +8 ‰; also, the δ15N of these 
organics is close to that measured by [6] and attributed by these 
authors to a trapped martian primitive atmosphere; their atomic C/N 
ratio lies in the range 3-11.  

Implications: The high δ13CPDB value of the organic matter 
associated with carbonates in ALH 84001 seems to rule out the 
possibility that these organics be terrestrial contaminants of biogenic 
origin or, alternatively, kerogens brought upon the surface of Mars 
by the infall of meteoritic or cometary matter as proposed by [7, 8]. 
Rather, the high δ13CPDB value may be regarded as a signature of a 
martian origin. In addition, the low C/N value suggests that these 
organics are, at least in part, made up of aminoacids and nucleic acid 
bases. 
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