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Introduction: Ureilites are unique in containing relatively 

large amounts of C occurring as graphite or diamond [1].  The 
mode of occurrence and X-ray properties of carbon minerals in 
ureilites show that diamond in ureilites formed by high-pressure 
conversion of graphite that crystallized during igneous or meta-
morphic processes on an ureilite parent body or bodies [2]. Under 
an optical microscope ureilites show that they have been shocked 
at variable degrees and the appearance of diamonds in them var-
ies in a wide range. In this study, each diamond grain showing 
different appearance was analyzed by Raman spectroscopy to-
gether with graphite coexisting with them. 

Samples and Experiments: Polished thin sections of eight 
Antarctic ureilites, Y-74123, A 77257, Y-8448, A 881931, Y-
74659, Y-74130, Y-792663 and Y-74154 and Goalpara ureilite 
were observed under an optical microscope. The sizes of C-rich 
grains are about 1-2 mm in length and 0.1-0.05 mm in width. In 
each grain, diamond crystals can be observed in high relief under 
an optical microscope of high magnification.  

MicroRaman spectra were recorded with a Jobin-Yvon 
T64000 triple-grating spectrometer equipped with confocal optics 
and a nitrogen-cooled CCD detector. A microscope was used to 
focus the 514.5 nm Ar excitation laser beam to a 1 μm spot. Ac-
cumulations lasting 120 to 600 seconds were made. The laser 
power on the sample was 2 mW. 

Results: In relatively weakly shocked ureilites, i.e. Y-74123, 
A 77257, Y-8448 and A 881931, diamonds occur as small granu-
lar grains of about a few micrometer or less in size in graphite. 
They show sharp Raman spectra at around 1332 cm-1 on the 
background which rise toward the high wave number side. 

In highly shocked ureilites, i.e. Y-74130, Y-792663, Y-74154 
and Goalpara, a bulky hard material of about few tens of mi-
crometers in size is found which shows a very broad Raman band 
spreading over the positions between 1650 and 1200 cm-1 with 
two broad peaks at around 1600 and 1330 cm-1. X-ray powder 
diffraction pattern taken by a Gandolfi camera shows that this 
material is an intimate mixture of lonsdaleite-like mineral and 
graphite. Small granular grains which show sharp Raman spectra 
of diamond are also found. However, they are restricted in their 
distribution to the area near metal veinlets in a C-rich grain. The 
result reveals that metal played an important role in the formation 
of well crystallized diamonds in ureilites as suggested by [3]. 
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