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All primitive chondrites (type 1, 2, and 3) experienced post-

accretion geological processes on their asteroidal parent body. To 

decipher the formation(s) and origin(s) of their components, it is 

thus indispensable to first understand how chondritic materials 

were modified in their asteroidal parent bodies through these pro-

cesses. In particular, all primitive chondrites experienced thermal 

metamorphism (i) on “geological” timescales of several thousand 

of years (mostly due to 26Al radioactive decay) and/or (ii) of short 

duration related to impact shocks. The structure of the 

polyaromatic carbonaceous matter present in all primitive 

chondrites is sensitive to thermal episodes experienced by the 

host meteorite. It is exploited here to characterize the long-

duration thermal metamorphism of type 3 chondrites and also to 

identify shocked samples.  

The structural modification of the aromatic carbonaceous 

matter towards a higher order is irreversible, and independent of 

the mineralogy and degree of aqueous alteration. When a geolog-

ical timescale is involved, the structural order of the aromatic 

carbonaceous matter is mainly controlled by the peak metamor-

phic temperature. Moreover, under the assumption of fairly simi-

lar organic precursors among chondrites of distinct groups, the 

structural order of aromatic carbonaceous matter allows for a di-

rect comparison of their metamorphic grades. It is then possible 

to evaluate the metamorphic grade of the objects and to assign a 

petrologic type along a unique petrologic scale [1–3]. This tech-

nique has been successfully applied to type 3 Unequilibrated Or-

dinary Chondrites [1], carbonaceous CV chondrites [2], and CO 

chondrites [3]. Raman spectroscopy enables the determination of 

the degree of structural order of the polyaromatic organic matter 

present in the matrix of chondrites. It does not require a large 

amount of samples and is relatively easy to implement. A sys-

tematic survey of the metamorphic history of ~150 type 3 

chondrites (UOCs, CVs, and COs) of the NASA collection of 

Antarctic meteorites has then been undertaken and will be pre-

sented. Recently, there were some promising advances (e.g. [4]) 

in terms of interpretation of the structural order of the 

polyaromatic carbonaceous matter as a geothermometer for ter-

restrial rocks of low maturity grades. The used spectral tracers 

will be considered and the thermometry potentially applied to 

infer new constraints on the metamorphic temperature experi-

enced by the most metamorphosed type 3 chondrites.  

The spectral parameters describing the structural order of the 

chondritic aromatic carbonaceous matter of a few samples are 

falling off the metamorphic trend defined by most samples. IR 

spectroscopy on these peculiar samples evidences dehydration, 

recrystallization, and/or modification of the aliphatic chains [5]. 

We interpret these characteristics in terms of the past action of 

short duration thermal metamorphism, presumably triggered by 

impacts [6]. Raman spectroscopy thus allows for the distinction 

of long-duration thermal metamorphism and shock metamor-

phism. 
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