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Abstract 

This organic matter is a very complex mixture of various kinds of organic molecules together 
with a highly unsaturated polymer called kerogen. 
The origins of this organic matter remain a subject of active research. In the work described 
here, we focused our attention on volatile hydrocarbons. Ratios of heavy to light stable 
isotopes of carbon and hydrogen are known for this class of molecules. Comparisons between 
these values and the coiresponding values obtained for samples resulting from Fischer- 
Tropsch-Type synthesis provide information about the origin of volatile hydrocarbons. The 
presolar origin is certainly a plausible scenario but the FIT synthesis remains a possibility. 

Carbonaceous chondrites, a sub-class of meteorites contain organic matter. 

INTRODUCTION 

Meteorites are fascinating objects. They come from extraterrestrial space. They bring 
us messages about the Solar System as it was 4.6 billion years ago but, in some respect, we 
find ourselves in a position similar to Champollion's when faced with the Rosetta stone. We 
know that these messages contain information but we must find the key to the codes. We know 
that the messages are encoded in the languages of the planetologist, the chemist, the astro- 
physicist, the mineralogist, and we therefore know that only a joint effort on the part of 
specialists in these different disciplines can lead to the correct reading of the messages. 
We will insist on the role of the organic chemist in such a joint effort. Indeed, the organic 
chemist has a role to play because organic molecules - organic matter - is present in various 
classes of meteorites. We are mainly interested in one particular class, - carbonaceous 
chondrites - but we will touch upon other extraterrestrial objects which contain organic matter, 
elemental carbon or carbides. 
In 1987, we published a review article on Organic Matter in Carbonaceous Chondrites (ref. 1). 
One year later Cronin et a1 (ref. 2) also published a review article on the same subject, while 
the previous period was covered by the review article of Hayatsu et a1 (ref. 3), published in 
1981. 
A comparison of these three papers is interesting because it shows how the field is rapidly 
evolving and how our ability to read the messages is increasing in a very spectacular way. 
In this paper, we will focus our attention on the recent literature. 
We also will present original results, some of them have been obtained in collaboration with 
Doctors F. Pineau and M. Javoy of the UniversitC de Paris 7, and Doctors J.R. Cronin and 
G.U Yuen of the Arizona University State (Tempe). 

PRELIMINARY COMMENTS O N  METEORITES, THEIR CLASSIFICATION, AND 
THEIR ORIGINS 

By definition, a meteorite is an object of extraterrestrial origin found on Earth. In some 
cases the fall is observed, but in many cases the object is discovered either by chance or, more 
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