
IDENTIFICATION OF SCHREIBERSITE IN THE 
MERIDIANI PLANUM METEORITE.  I. Fleischer1, C. 
Schröder1, G. Klingelhöfer1, and R. Gellert2, 1Institut für 
Anorganische und Analytische Chemie, Johannes-Gutenberg-
Universität Mainz, Germany; fleischi@uni-mainz.de. 
2Department of Physics, University of Guelph, Canada. 

 
Introduction: Meridiani Planum is the only officially recog-

nized meteorite on the surface of another planet, at the landing 
site of the Mars Exploration Rover Opportunity [1]. Its maximum 
dimension is ~30cm. The surface of the rock is covered with pits 
interpreted as regmaglypts. A coating covers part of the surface 
[1]. The Alpha-Particle-X-ray spectrometer (APXS) and the 
Mössbauer spectrometer were used to investigate the undisturbed 
and the brushed surface of the rock. Based on the Ni and Ge con-
tents derived by APXS, Meridiani Planum was classified as a 
IAB complex iron meteorite [1, 2]. The brushed meteorite sur-
face was reported to be enriched in P, S and Cl in comparison to 
martian soil. Preferential melting of mineral inclusions such as 
schreibersite ((Fe,Ni)3P) and troilite (FeS) may explain formation 
of the regmaglypts and the elevated levels of P and S [1]. Indeed, 
several so far unexplained small features in the Mössbauer spec-
tra of Meridiani Planum suggest the presence of schreibersite. 

Mössbauer spectral analysis and analogue measurements: 
On Meridiani Planum, Mössbauer spectra were obtained in the 
temperature range between 200 K and 270 K and in two different 
energy windows (14.4 keV and 6.4 keV), which provide depth 
selective information about a sample [3]. To compensate for low 
counting statistics due to limited integration time, all available 
spectra (14.4 keV and 6.4 keV) were summed for the integrations 
on the undisturbed and brushed surface, respectively. In addition 
to kamacite (α-(Fe,Ni)) and small amounts of ferric oxide [4, 5], 
all spectra exhibit minor features indicative for one or more addi-
tional mineral phases. Analogue measurements were performed 
with a specimen of the Mundrabilla Iron meteorite (IAB-ung). 
Spots of kamacite, troilite and schreibersite were measured. The 
schreibersite component of the Mundrabilla spectra could be fit-
ted with three sextets, as indicated in [6] and [7]. These schreib-
ersite spectral parameters were found to fit well with most of the 
features observed in the spectra obtained of Meridiani Planum, 
with a subspectral area of 2-3%. Troilite does not match any of 
the observed features. Hematite with a subspectral area of 3% fits 
well to some of the remaining features. 

Conclusions: Mössbauer spectra of Meridiani Planum indi-
cate the presence of small amounts of schreibersite, which would 
explain the reported enrichment of P on the brushed surface of 
the rock. Small amounts of hematite are also indicated and have 
not been reported before. 
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