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Introduction: Thermally metamorphosed CM chondrites 
have experienced more or less intense heating events. The petro-
logic types of some of them have been tentatively determined by 
analyzing the Cr composition of ferroan olivines [1]. The matura-
tion grade of organic matter trapped in the matrix, determined by 
flash-pyrolysis/gas chromatography, has also been used as a 
tracer of the metamorphic grade [2]. However, only significant 
long duration thermal metamorphism has been evidenced from 
the Cr-composition of olivines, and the study of [2] raises incon-
sistent results are raised for some objects. The complex thermal 
history of the organic matter in these objects (shock metamor-
phism, etc.) definitely calls for a combined analytical approach. 
In the present work, we considered two tracers of potential heat-
ing processes: (i) the structure and composition of the organic 
matter; and (ii) the hydration state of the matrix. Both unmeta-
morphosed and metamorphosed (WIS 91600, PCA 91008) CM 
chondrites were studied. In addition, the petrography of the ob-
jects is systematically considered to constraint the experienced 
secondary history.  

Analytical method: The structure and chemical composition 
of organic matter was assessed by micro-Raman and micro-
infrared spectroscopy. For micro-IR analysis, organic matter was 
extracted by HCl/HF demineralization. The hydration state of the 
matrix material was characterized by micro-infrared spectros-
copy, following the method developed by [3]. 

Results and discussion: Raman spectra of unmetamorphosed 
CM chondrites are typically characterized by fluorescence and 
broad first-order carbon bands that point to a very disordered or-
ganic matter, and therefore to the lack of significant thermal 
metamorphism. In that respect, Raman spectra of PCA 91008 and 
WIS 91600 are very different. Indeed, the Raman spectra of WIS 
91600 are characterized by the absence of a fluorescence back-
ground and by broad first-order carbon bands, that is not ob-
served in unmetamorphosed CM. In the other hand, PCA 91008 
exhibit spectral Raman features pointing to almost amorphous 
carbon, not reported so far in chondrites. The differences in the 
Raman features observed in the matrices of PCA 91008 and WIS 
91600 and in typical unmetamorphosed CM chondrites attest of a 
different thermal history. The spectral characteristics of PCA 
91008 and WIS 91600 likely rule out a long duration of the ther-
mal event as it is the case for type 3 chondrites [4, 5]. Analysis of 
the infrared spectra in terms of the chemical functions in the ex-
tracted organic matter and of the hydration state of the matrix, 
are currently under way. Combined with structural state of the 
organic matter, these data will allow us to discuss the heating 
events potentially involved in the so-called metamorphosed CM 
chondrites. 
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