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Introduction: The carbonaceous matter of 19 Antarctic mi-
crometeorites (AMMs) was characterized by Raman and infrared 
(IR) micro-spectroscopy. The AMMs were collected at Dome C 
[1] and include 6 fine-grained–Fg (among them 3 ultracarbona-
ceous–UCAMMs [2]), 8 intermediate–Sc/Fg and 5 scoriaceous 
particles–Sc [3]. Two cosmic spherules (CS) were also analyzed. 
Raman measurements were performed with 2 Labram micro-
spectrometers (514 nm and 244 nm excitation) [4-5]. Micro-IR 
spectra were taken with a Hyperion 3000 micro-imaging system 
from 4000 to 950 cm-1. Whole rock (WR) ordinary chondrites, 
and WR carbonaceous chondrites (CCs) and their extracted in-
soluble organic matter (IOM) were used as standards.  

Results and discussion: Sixteen out of 19 AMMs present the 
first-order carbon bands (G and D) in the 514 nm Raman spec-
trum, showing a polyaromatic structure of their carbonaceous 
matter. Band fitting and Principal Component Analysis of their 
spectra reveal no significant degree of structural order among all 
textural types (i.e. from Fg, UCAMMs to Sc AMMs). The 3 re-
maining AMMs (including one UCAMM) show odd 514 nm 
Raman spectra with unidentified bands. No carbon was detected 
in the two CSs. Thus, atmospheric entry heating has no effect on 
the maturation of carbonaceous matter in AMMs, even in par-
tially melted scoriaceous AMMs. Accordingly, laboratory ex-
periments on carbonaceous matter require long durations (> sev-
eral minutes) to significantly graphitize any carbonaceous com-
pounds [e.g. 6]. This strongly strengthen the hypothesis of very 
short durations (5s < t < 120s; [7]) of AMM pulse heating during 
atmospheric entry. It is however not yet possible to exclude some 
chemical modifications of this carbonaceous matter. While the 
514 nm Raman analysis did not reveal significant differences 
among all types of AMMs and CC IOMs, 244 nm Raman spectra 
on 2 UCAMMs unambiguously show differences in their pol-
yaromatic structures. These differences might be controlled by 
chemical composition variations and/or structural modifications 
induced by alteration processes, either in solar cavity or in the 
parent body. The 244 nm Raman spectra also show for the first 
time the presence of the nitrile (–CN) functional group in 
UCAMMs. Micro-IR spectra reveal the presence of aliphatic 
functions (e.g. –CH3), and other functional groups typical of 
kerogen-like materials. A systematic survey on AMMs by micro-
IR imaging reveals that all AMM but one (scoriaceous) AMMs 
are anhydrous. As UCAMMs-like grains are unknown in meteor-
ites, they could constitute a family of cometary grains. The char-
acterization of their carbonaceous matter is thus important and 
should be compared with Stardust samples.  
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