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The presence of hydrocarbons in the Murchison meteorite has been known for a long 
time[l-5].Much of the study has focussed on the identification of the various types of 
hydrocarbons[6].While recent advances in analytical techniques have made it possible to 
extract and identlfy small quantities of specific chemical entities in extra-terrestrial 
materials,these studies have also generated controversey as to the degree of contamination 
by terrestrial sources.Previously,stable isotope analysis,especially the D/H ratio,proved to be 
of exceptional value in identlfylng the extra-terrestrial origin of amino acid extracts in the 
Murchison meteorite[7].We therefore adopted a similar approach for the analysis of 
hydrocarbons extracted from two different specimens of the Murchison meteorite. 

The two specimens were obtained from the Field Museum,Chicago and the Center 
for Meteorite Studies,Arizona State University.The hydrocarbons were extracted using 
freeze-thaw cycles.hot water,acid digestion as well as colomn chromatography.For the 
latter,the meteorite was first extracted with 9:l benzene-methanol in a sealed tube.The 
extract was concentrated,desulfurized and redissolved in hexane.The hexane solution was 
applied to a dry silica-gel colomn and sequentially eluted with hexane(for aliphatic 
hydrocarbons),benzene ( for aromatic hydrocarbons) and methanol(for heterocyclic 
compounds).The eluates were concentrated and divided into aliquots for isotopic and other 
analysis.The entire process of colomn chromatography on the sample obtained from the 
Center for Meteorite Studies was carried out in a He-glove box in order to eliminate 
exposure to the environment as much as possible. 

Extensive runs of blanks and standards were carried out to perfect the extraction 
steps involved in the isotopic analysis.Blanks represent the steps which mimick the whole 
chemical extraction procedure to which the meteorite was subjected.As an improvement over 
the previous methods,the quartz tubes in which the samples were combusted were subjected 
to a secondary heating in the vacuum extraction line so as to completely recover all of the 
water produced in the combustion. 

The results of our analysis is given in Table 1. The 6D values range from + 103%0 to 
+957%0 and the 613C from -12% to + 17%. Based on the 6D values,the hydrocarbons eluted 
by methanol which are the heterocylic compounds, appear to be the most pristine to the 
meteorite.The hydrocarbons eluted by hexane which are the aliphatic hydrocarbons are the 
lightest and may indicate the greatest degree of terrestrial contamination. Indeed, this 
assumes that the lower 6D values are the results of contamination by terrestrial sources.In 
any case the D/H ratios are unusual enough to preclude a terrestrial origin for these 
compounds or their pre-cursors.One likelihood is that these compounds or some of part of 
them were formed in interstellar space by ion-molecule reactions at low temperatures, a 
process that is capable of resulting in the isotope composition observed by us.The highest 
613C of + 17% was obtained for the hydrocarbons released by acid treatment,but this fraction 
does not directly correlate with the highest 6D value.The 613c of other volatile hydrocarbons 
are similar to those reported earlier by Yuen et a@]. 
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