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Methodology 
 Raman spectroscopy involves excitation 
of  a sample by laser, usually in a visible 
wavelength. The resulting spectrum is 
specific to the material examined. This 
relatively simple method is effective for 
the predominance of  known minerals. 
ordinary chondrites can be assigned a 
classification based on a statistically 
relevant number of  olivine and/or 
pyroxene analyses [7,8]. Composition of  
olivine is a straightforward measurement 
by Raman spectroscopy, as described in 
detail by Kuebler et al (2006) who 
demonstrate semi-quantitative Fe 
composition measurements [9]. The 
composition of  pyroxenes has likewise 
been demonstrated [10,11]. Measurement 
precision for analyses is low, which 
requires acquisition of  a large number of  
measurements in order to achieve 
representative values of  Fo, Fs and σ for 
both olivine and pyroxene. 
 
To test the feasibility of  this approach, 
we are currently engaged in preliminary 
trials using 16 samples representing all 
classes and petrologic types with various 
weathering grades of  ordinary chondrites 
from a variety of  northern African 
localities.   

Introduction 
  Classification of  ordinary chondrites is typically done 
through measurements of  the composition of  olivine and 
pyroxenes. Historically, this measurement has usually 
been performed via electron microprobe, oil immersion or 
other methods [1-4,12] which can be costly both from lost 
meteorite material during sample preparation and 
instrument use.  Raman microscopy can perform the same 
measurements quickly and with much less sample 
preparation. Raman spectroscopy can facilitate the rapid 
classification of  large numbers of  chondrites both from 
hot and cold deserts. 

The Meteorite Classification Process: 
Current and Potential Methods 
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Ø  No sample preparation required; 
Ø  Raman analyses ~10-300 seconds each 

grain which equals 5minute scans per 
sample;  

Ø  Insensitive to weathering; 
Ø  Any size sample to include whole-rock 
Ø  Provides petrographic  grade subtypes 

from mineral  chemistry 

DEFINITIVE CLASSIFICATION 

Ø  Fastest method of  classification; 
Ø  No sample preparation required; 
Ø  Inexpensive instrument; 
Ø  Sensitive to weathering; 
Ø  Requires samples >3g samples; 
Ø  Does not provide  petrographic grade; 
Ø  Overlap of  instrument readings 
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The Challenge  
   There are reported to be at least 10,000 
un-identified meteorites in public and 
private collections (most from NWA) that 
need to be classified.  More importantly, 
some percentage will likely be something 
other than an equilibrated ordinary 
chondrite.  Raman spectroscopy has the 
potential to be the fastest quantitative 
method to classify ordinary chondrites. 

                  Conclusions: 
Classification of  ordinary chondrites by Raman spectroscopy has the 
advantages of  rapid data collection on exposed interior rock surfaces (even 
weathered ones) without the necessity for cutting, grinding, polishing, thin 
section or other preparation. With further development of  automated 
spectral acquisition and spectral analysis, we may provide a completely 
automated classification method for all chondrite types. 

Ø  Second fastest method of  classification; 
Ø  Sample preparation required- 

consumption of  meteorite to make 
grain mounts; 

Ø  Preliminary classification required; 
Ø  Takes some skill in optical mineralogy; 
Ø  Sensitive to weathering; 
Ø  Shocked olivine interferes with 

observing Becke lines; 
Ø  RI drift in refractive oils; 
Ø  Breccias are often overlooked; 
Ø  Does not provide petrographic grade. 

Ø  Significant time and cost for sample 
preparation and analytical instrument use; 

Ø  Not sensitive to weathering; 
Ø  Quantitative analyses-reasonable rate of  

data processing; 
Ø  Provides petrographic grade and subtype. 

Adapted from: http://www.zhinstruments.com/ 
sm-30.html 
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Ø  Intital results of  Raman analysis 
on the Acfer 245 H5 chondrite. 
This graph shows positions of  the 
two principal olivine Raman peaks 
(~820 and ~850 cm-1) from 29 
individual spectra. These spectra 
were collected in ~5 minutes from 
a weathered fracture surface on 
the meteorite, requiring no sample 
preparation. Olivine Fo values can 
be derived from these data as per 
[9]. Compare to the Kuebler 
graph- The Fo values and 
standard deviation are reasonable 
for an  H5 chondrite. 


