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Introduction: Although vast libraries exist of spectral data 

from the Martian surface, only Martian meteorites provide true 

examples of Martian material. Ideal reference spectra can be ob-

tained from these meteorites in order to facilitate accurate mineral 

identification using remotely collected data.  

In order to achieve this, spatial resolution in the order of 1-10 

microns is required to account for the complex mineral textures 

and small crystal sizes within these meteorites. Furthermore, a 

large spectral range is desired to minimize ambiguity in the iden-

tification of the minerals common on Mars and to determine the 

effects of chemical zoning and crystallographic orientation [1]. 

Samples & Analytical Techniques: 13 polished sections of 

Martian meteorites were studied; 12 shergottites of both basaltic 

and olivine-phyric varieties and the anomalous Martian NWA 

7034. Two in-house pyroxenes (augite and "pigeonite") and a 

quartz crystal (BM1921, 120) were used as standards. 

Spectra were recorded using a Bruker Hyperion 3000™ spec-

trometer with microscope attachment and motorized stage at 

beamline B22 of Diamond Light Source (DLS). Spectra were 

recorded from 450 - 4000 cm-1 with 8 µm spatial resolution using 

a synchrotron source. An aperture of 15 x 15 µm was used with 

256 scans and a 4 cm-1 resolution, typically producing a grid of 

~350 frames for each polished section. A 5 µm overstep was used 

for mapping runs to improve image quality.  

Results & Discussion: The spectral intensity at different en-

ergies could be plotted as a function of position to produce IR 

maps that may be correlated with the chemical or orientation 

maps previously generated [e.g. 2]. This allowed the spectral fea-

tures characteristic of individual phases to be identified and for 

shifts in both band position and band depth to be associated with 

particular compositional or crystallographic variation within the 

silicate ‘fingerprint region’; 1250 – 650 cm-1.  

NWA 7034 is polymict and highly brecciated; the fine-

grained matrix was generally beyond the 8 µm spatial resolution 

of this experiment, although larger clasts and crystals could be 

resolved.  

Previous FTIR studies [e.g. 3, 4] have not been able to isolate 

the small-scale zonation features that we have resolved because 

the spot size of standard microscopes averages the composition 

over a larger region. Our study suggests that the chemical zona-

tion throughout silicate minerals within Martian meteorites af-

fects both band depth and the sharpness of associated spectral 

features within the 1100 – 1150 cm-1 and 950 – 980 cm-1- regions. 

Crystallographic orientation can also be quantified within this 

study; rotation experiments revealed a change in peak intensity 

and a shift in band position by ~20 cm-1 in some cases.  
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