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We have measured C/O atomic ratios in Antarctic micrometeorites (AMMS) and two carbonaceous 
meteorites, Orgueil (CI) and Murchison (CM), to further assess similarities and differences between these 
primitive bodies [1,2]. 
Analytical transmission electron microscopy is used to measure the C/O ratios on a microscale of 1000 A. 
The C/O atomic ratios for AMMS from the 100-400 pm and 50-100 pm size fractions as given in reference 
[3] has been revised to average values of about 1,7 x CI and 0,6 x CI respectively. We also started to analyze 
the 25-50 pm size fraction, for a direct comparison with stratospheric IDPs. The preliminary average value is 
about 1 x CI for this size fraction. The host phase of the carbonaceous matter has not yet been identdied, as no 
correlation with other major elements was observed. The only exception is the COPS phase, enriched in P and 
S, and which seems to represent about 5% of the carbon rich phases [4]. 

Experimental 

Micrometeorites are splitted into several fragments and processed as reported in [3]. One of the 
fragment is crushed on a gold electron microscope grid, between two glass plates, in order to avoid 
contamination [S].This sample is further run in a JEOL 4000FX transmission microscope, and analysed both 
with an energy dispersive spectrometer (EDS) and an electron energy loss spectrometer (EELS). 

Results and discussion 

C/O atomic ratios range from 0 to 1,24 for Orgueil and from 0 to 0,6 for Murchison. The zero values 
corresponds to single crystals of olivine and pyroxene. 

C/O ratios have been measured for 9 AMMs from the 100-400 pm size fraction. The comparison with 
Orgueil shows that about 15% of the total amount of grains exhibit a higher value of C/O than the highest of 
Orgueil. The mean value for these grains range from 0,l  to 3,3 x CI, and the average value of the 125 grains is 
about 1,7 x CI. 
We have analyzed 163 micrometer-sized grains from 11 AMMs from the 50-100 pm size fraction.The mean 
values for each micrometeorite range from 0 to 1,8 x CI. The average value for the 11 AMMs is only 0,6 x CI , 
as 2% of grains show a C/O amount higher than 1,24. 
For stratospheric =lo pm IDPs, Thomas et al. [6] reported high carbon contents (between 0,7 and 7 x CI). We 
obtain an average value of 1 x CI for 58 micron-size grains from 3 micrometeorites from our 25-50 pm size 
fraction. The C/O ratios for these AMMs range from 0 to 2,3 x CI. 

The C/O values seems to be independant of the AMMs size. Frictionnal heating (causing an eventual 
loss of carbonaceous material) during atmospheric entry cannot be the major process involved as AMMS from 
the 100-400pm size fraction contain more carbon than smaller micrometeorites. 

Complete EDS and C/O analyses have been made for 20, 68 and 19 micron-size crushed fragments 
from AMMs extracted from the 100-400, 50-100 and 25-50 micrometer size fraction respectively. So far, no 
clear correlation between C, Mg, Si, Fe and Ni contents of the grains is observed (see figure 1). As the C-rich 
material is always amorphous, it cannot be associated with crystalline phases such as diamond, carbides and 
corbonates. Its exqraterrestrial origin is supported by the high Ni contents of some of the grains. 
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