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Introduction:  Several sample return missions are 
being planned for in situ sampling of undifferentiated 
bodies [1-2]. Such missions wish to bring back to 
Earth pristine samples to get new clues on the forma-
tion, and environment conditions in which the solar 
system formed. Despite of this, many chondritic aster-
oids and periodic comets could have been subjected to 
important collisional and space weathering  processing 
since their formation. Their surfaces have been re-
worked by impacts as pointed out by the brecciated 
nature of many chondrites arrived to Earth that have 
suffered different levels of thermal alteration [3-4]. On 
the other hand, the degree of thermal metamorphism 
and aqueous alteration experienced at early stages of 
parent body formation in the different chondrite 
groups is highly variable [5-6]. Consequently, having 
so many factors against us, we find necessary to de-
velop strategies to identify good candidates, and once 
in flight around them, to pick up the best regions for 
having real success in sampling pristine materials. 

Methods and techniques:  We have studied mete-
orites belonging to several groups of chondrites by 
different techniques [6-7]. The most pristine meteorites 
have been less affected by thermal metamorphism and 
aqueous alteration. Both aspects are crucial in order to 
get samples representative of the conditions in which 
their forming materials condensed in the nebula, and 
also capable to contain significant amounts of presolar 
grains. Our study has been completed with a search for 
pristine meteorites identified in the literature.  

Discussion: In general pristine chondrites can be 
considered quite rare in meteorite collections. Cer-
tainly our sample is biased towards high-strength ma-
terials capable to survive million years-long residence 
times in the interplanetary space, and atmospheric in-
teraction during their entry. In any case, several groups 
of chondrites contain a few members with promising 
properties to study solar system formation conditions. 

Carbonaceous chondrite groups.  The CI and CM 
groups suffered extensive aqueous alteration [6], but 
for the most part escaped thermal metamorphism (only 
a few CMs evidence heating over several hundred 
Kelvin). In fact, the CI and CM chondrites are water-
rich, and secondary minerals as consequence of the 
pervasive alteration of primary phases are common 
[7]. CO, CV, and CR chondrite groups suffered much 
less severe aqueous alteration, but some CRs are mod-
erately aqueously altered. CO and CV groups are good 
candidates to find presolar grains as they experienced 

moderately small heating. Thermal metamorphic 
grades for both groups are ranging from low (3.0) to 
nearly type 4 [8, 9]. One would be the CO chondrite 
ALHA77307, another is the CM-like ungrouped 
Acfer094 [7, 10]. 

Ordinary chondrite groups.  To find pristine chon-
drites among the different groups of ordinary chon-
drites (H, L, and LL) is also complicated, but some 
examples exist like e.g. LL3.0 Semarkona, and LL3.1 
Bishunpur [11]. Most of the meteorites integrating 
these chondrite groups can show that aqueous altera-
tion and thermal metamorphism change the abun-
dances of presolar silicates. In any case, the initial stel-
lar grain abundances in the fine-grained matrix of each 
group were probably not the same [12]. 

Conclusions: To identify the sources of pristine 
materials seems essential in order to get samples unbi-
ased by parent body processes. Remote studies can 
compare reflectance spectra of asteroids with meteor-
ites’ spectra [13], but we need to promote precise UV-
V-IR spectra of pristine chondrites to be able to better 
identify the parent candidates of pristine materials 
among the overwhelming amount of potential undif-
ferentiated sources [14]. Additional zooming instru-
ments in the landers could also identify regions rich in 
isotopic anomalies. Depending of our future work in 
this regard we will be successful in getting back to 
Earth fascinant samples to unveil the conditions in 
which the solar system formed. 
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