A comprehensive imaging and Raman spectroscopy study of ALH84001 and a terrestrial analogue from Svalbard
Andrew Steele

Geophysical Laboratory, 

Carnegie Institution of Washington, 

5251 Broad Branch Road, Washington DC 20015.

USA. 

(a.steele@gl.ciw.edu) 

Marc Fries

Geophysical Laboratory, 

Carnegie Institution of Washington, 

5251 Broad Branch Road, Washington DC 20015.

USA. 

Hans.E.F. Amundsen

Physics of Geological Processes (PGP), 

University of Oslo, PO Box 1048 Blindern, N-0316 Oslo, 

Norway

Bjorn Mysen

Geophysical Laboratory, 

Carnegie Institution of Washington, 

5251 Broad Branch Road, Washington DC 20015.

USA.
Marilyn Fogel

Geophysical Laboratory, 

Carnegie Institution of Washington, 

5251 Broad Branch Road, Washington DC 20015.

USA.
Nabil Boctor

Geophysical Laboratory, 

Carnegie Institution of Washington, 

5251 Broad Branch Road, Washington DC 20015.

USA.
Maia Schweizer

Department of Earth Sciences,

Oxford University, Parks Road, Oxford, OX1 3PR;

UK.

Carbonate minerals in Martian meteorites and in particular ALH84001 bear witness to the processing of volatile and biologically relevant compounds (CO2, H2O) on Mars. In the debate to understand whether relic Martian life is present in ALH84001, significant research has been conducted to understand the organic material in this meteorite. However, there is a pool of macromolecular carbon (MMC) both within the carbonate globules and the host pyroxene that is indigenous to the meteorite, the nature, provenance and formation mechanism of which remains unresolved. Although in the case of MMC within the carbonate globules both biogenic and meteoritic infall have been suggested. We report on the use of confocal micro-Raman imaging spectroscopy analysis coupled with light microscopy and SEM of a number of carbonate globules, diffuse carbonates and features within the bulk rock. Analysis was conducted on fresh fracture surfaces throughout 5 allocations of ALH84001 that constitute a complete depth profile of the meteorite. We confirmed the presence of pervasive fine-grained hematite inside the carbonate globules. Therefore to correctly interpret oxygen isotope data a hematite - carbonate standard series as well as pure carbonates should be calibrated against in any measurement. We have shown that MMC, when present in either the carbonate globules (both externally or internally), diffuse carbonates or bulk rock is always associated with fairly course-grained magnetite. We conclude therefore that the indigenous MMC found in previous studies within ALH84001 probably formed by known abiogenic means, constrained by the conditions and reactions of the Fe-C-O system.

