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Introduction: The Paris meteorite is a pristine rock whose pe-

trography, oxygen isotopic and bulk chemical compositions are 
compatible with a classification as a CM chondrite [1, 2]. Based 
on petrography and mineral compositions it was initially classi-
fied as a 3.0 chondrite [2, 3]. This classification is however am-
biguous as it has been known for a while that hydrothermalism 
and thermal metamorphism might be unrelated within CM 
chondrites [4]. The goal of the present work is to place Paris on 
two distinct alteration scales (hydrothermalism and thermal 
metamorphism) proposed for CM chondrites by  [5-7] 

Methods: We investigated the  Paris polished blocks 2010-05 
and 2010-07 prepared at MNHN. X-ray mapping was done at 
NHM London [8]. Standard SEM and EMPA techniques were 
performed in Paris itself.  

Results: As previously noted, Paris is a breccia whose altera-
tion properties vary at the cm-scale [1, 2]. Matrix is made of a 
mixture of abundant phyllosilicates, tochilinite and other miner-
als that cannot be resolved individually by the techniques we 
have used so far. Chondrule mesostasis is usually turned into 
phyllosilicates. Paris has a Fe-Ni metal abundance of ≈ 1 %. 
Metal is predominantly kamacite with Ni < 10 wt % and Co < 
0.5 wt %. Metal grains often have an oxidized rim. Iron sulfides 
are pyrrhotite and pentlandite. The latter appears as rims around 
or lamellae within the former. PCPs are abundant as clumps, 
and have elevated S/SiO2 (0.7) and FeO/SiO2 (4.1) ratios. Oli-
vine mean Cr2O3 content is 0.37 wt % (σ = 0.08). Lacking ma-
trix analyses with S < 2 wt %, we were not able to calculate 
Paris Mineralogical Alteration Index [9]. 

Discussion: All these properties place Paris among one of the 
least altered CM chondrite on the hydrothermal scale designed 
by [7]. On that scale, it is at least a 2.6 rock, possibly a 2.7 or 
2.8 given the chemical composition of PCPs. Paris cannot be 
considered as a (hydrothermal) type 3.0 given the large abun-
dance of secondary minerals such as phyllosilicates or tochilin-
ite. Metal and sulfide compositions, as well as their petro-
graphic relationships, place Paris in between the groups A and 
B defined by [6] on the basis of the thermal metamorphism ex-
perienced. It shows features indicative of both an absence of 
heating and a moderate amount of heating. Thermal metamor-
phism temperatures of group B are below 700°C [5]. We 
strongly recommend that two different scales are used for 
hydrothermal alteration and thermal metamorphism experienced 
by CM parent-bodies, be they cometary or asteroidal [10]. We 
propose that Paris is a CM 2.7/2.8 A/B chondrite, the number 
referring to hydrothermal alteration and the letter to thermal 
metamorphism. 
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