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The Bustee enstatite achondrite was observed to fall in 1852 some 45 
miles from Goruckpur in India. One stone collected by the resident of the 
Bustee station, a Mr. George Osborne, was presented to the East India Company 
from whence it found its way to the British Museum collection. In 1870, the 
specimen was examined by Nevi1 Story-Maskelyne, then Keeper of the Minerals, 
who noticed in a well defined nodule, small round chestnut-brown spherules 
which contained minute octahedral crystals with the lustre and colour of gold 
2 The host mineral was identified as CaS (oldhamite). Powder produced 
in cutting a section of the meteorite yielded about 150 crystals (ca 0.0028 g) 
of the golden-yellow substance which was demonstrated to be an unidentifiable 
titanium bearing mineral (2) given the name osbornite in honour of the 
meteorite's collector. Some seventy years later, another Keeper of Minerals 
at the British Museum, F.A. Bannister (3), showed by x-ray crystallography 
that osbornite was TiN rather than cochranite (titanium carbonitride) or 
titanium cyanonitride. Osbornite has since been recognised in a number of 
enstatite achondrites (Pesyanoe, Kapoeta, Bishopville) and enstatite 
chondrites (Khairpur, Hvittis, Yilmia and Atlanta) although in Atlanta it has 
probably been erroneously identified'as native gold. 

The isotopic composition of nitrogen bearing species are currently of some 
considerable interest in terrestrial and extraterrestrial materials with 
variations from -326%0 (4) to +200%0 (5) being reported. Under such 
circumstances, it is difficult to establish what sort of value might be 
appropriate for the bulk of solar nebula or for that matter the primitive 
Earth. Therefore, it is important to obtain isotopic compositions for 
material which might have derived in a variety of different, but definable, 
environments. With recent advances in nitrogen isotope measuring techniques, 
it is a comparatively easy task to investigate a single grain of osbornite 
extracted from the remains of the original Story-Maskelyne material. In 
keeping with a policy of concentrating our efforts on well defined and 
characterised separates, we describe here isotope studies performed on the 
nitrogen released by stepped combustion from such a grain (less than 100 pm in 
diameter, unweighed), together with an analysis of artificially produced TiN 
(as prepared for the Bannister x-ray investigation) and measurements made on 
the Bustee matrix. In addition to being of intrinsic interest, the study can 
be expected to contribute to an on-going programme involving the enstatite 
chondrites (6) and to problems relating to nitrogen in the deep Earth (7). 

From the figure, it can be seen that both Bustee osbornite and artificial 
TiN decompose to a maximum extent when heated in oxygen to temperatures 
between 800 and 1000~~. The nitrogen from the meteoritic osbornite has a well 
defined b 1 5 ~  plateau of -24% o relative to air. Apparently nitrogen of this 
distinctive isotopic composition is confined to particular locations in Bustee 
since the sample of the meteorite from which the oldhamite/osbornite was 
extracted shows no evidence of substantial nitrogen release in an appropriate 
temperature range or indeed any isotopically light nitrogen except at very low 
temperatures. A single finger print yields about three times the amount of 
nitrogen with a similar release profile to the Bustee residue and not 
disimilar 6 1 5 ~  values. 

Previous nitrogen isotope studies on bulk enstatite chondrites (6) have 
invariably shown that light nitrogen (-20 to -35%0) is released at high 
temperatures by combustion. Whilst a majority of this, particularly in the 
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lower petrologic types, could be due to the decomposition of sinoite (Si2N20) 
for which we have not yet obtained a discrete sample, the data do not preclude 
a common origin for osbornite in type 6 enstatite chondrites and aubrites. In 
this respect, it is interesting to note that the 6 1 5 ~  value of -24%0 measured 
here for osbornite is very similar to measurements made by us for nitrogen 
extracted from mid-ocean ridge basaltic glasses and in the range for type IA 
diamonds (7) and therefore is in keeping with ideas based on other light 
element isotope ratios that the Earth evolved from enstatite chondritic 
precursor materials. 
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