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Nitmgen isotopic compositions of iron meteorites were studied by several authors (1,2,3) to address the 
question of the origin of iron meteorites and their genetic relationships. It was concluded that parent body 
processes have only a slight effect on the primary signatures. AU these results are based on the N 
composition of the matrix metal only. No systematic study has been performed to determine effects of 
parent body processes on the N isotopes in the presence of silicate inclusions. Nitrogen signatures, 
reflecting isotopic disequilibrium, were previously observed in Acapulco ( 4 3 .  We report first results of a 
detailed study of the N isotopic composition in silicate and metal phases of the IAB iron meteorite El Taco. 
Metal and graphite separates were analyzed by stepwise pyrolysis followed by several combustion steps 
using a static mass spectrometer. The new data reveal a large scale disequilibrium among the investigated 
phases. 

El Taco, a single specimen of the Camp del Cielo meteorite, is a well studied IAB iron meteorite with 
abundant silicate inclusions. A detailed petrographic and petrological description of the inclusions is given 
in Wlotzka and Jarosewich (1975). The silicate proportions are within 74.5 to 77.3%, similar to that of H- 
chondrites, although total Fe contents are much lower and Ca and A1 concentrationq are variable, indicating 
partial melting. Modal abundances of graphite and sulfide are highly variable among individual inclusions. 
It was suggested by Wlotzka and Jarosewich that in some cases metal and troilite, and in most cases 
graphite, are of secondary origin (e.g. are later introduced to the silicate fragments). Bendix et al. (1995), 
suggested that the troilite and graphite abundances are related to early nucleation on silicates since they are 
depleted in high-Ni JABS. Studies of noble gases in silicate and graphite residues from the El Taco 
meteorite (Mathew and Begemann, 1995) indicate that noble gases in graphite and silicates reveal different 
isotopic compositions. This would be consistent with a later introduction of graphite to the silicate 
inclusions in El Taco. Our study on the composition of graphite and metal within the inclusions should 
address the question of the origin of the graphite in El Taco. 

Samples were separated from a 40 g chip of El Taco iron with &me silicate inclusions and at least two of 
them appear to be distinct. About one gram of the inclusion was crushed and separated into magnetic and 
non-magnetic fractions. Since metal veins are common in the inclusions, the magnetic fraction of two 
inclusions was arbitrarily split in separates larger and smaller than 350 pm. From the interface region 
between metal and silicate a graphite separate was obtained and another graphite sample was prepared 
from acid residue of metal, as well. Nitrogen isotopic analyses were carried out by pyrolysis at 
temperatures between 400 and 1040°C, followed by several combustion steps at 800 - 900 "C, in O2 at 
pressures of 5 - 20 torr. The low temperature data indicate substantial contributions of terrestrial nitrogen, 
followed by stepwise changes of 6 ' ' ~  values to lighter components. Fig. 1 shows the data for the metal 
separate from silicate inclusion 2. 

In the metal separate (Fig. 1) the lightest N is observed in the 950°C pyrolysis step and again in the last 
combustion step at 900°C. If this represents the signature of N in metal, then the metal signature is 
significantly diluted by other N components that may have been present as inclusions in the metal phase. In 
fact, in the first two combustion steps the 02 gas was predominantly converted to COz , which was 
condensed at liquid nitrogen temperatures. Furthermore, in the 1OOO and 1040°C pyrolysis steps, reaction 
products on the wrapping Au foil indicated the presence of S, presumably due to FeS. Independent evidence 
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for the presence of FeS is observed in the Xe isotopic ratios which show shifts consistent with neutron 
capture reactions on Te. The evidence for a heavier N isotopic signature, 6 1 S ~  = -25do0, can be further 
evaluated. This signature may be compared to those of other graphite separates, although not from the 
same inclusion. The N signatures in graphite from metal-1 and graphite from the interface change stepwise 
during pyrolysis to values of 6 " ~  = -37 0100 and -42 0100, respectively, at 1040°C, while the initial 
combustion steps for the graphites reveal different signatures ( 6 " ~  = -48 o b  and -28 oleo, respectively). 
The signature of both graphites in the final combustion steps are consistent at -60 o/oo which is also similar 
to that observed in the metal of inclusion SI-2. These isotopic systematics indicate not only substantial 
variabilities of N components in the graphites of El Taco meteorite, but also N isotopic disequilibrium 
between different phases. Investigations of N signatures in additional inclusions and phases are in progress. 

The new data confirm previous observations in IAB iron meteorites (2,3) of nitrogen isotopic 
disequilibrium metal phases and silicate inclusions. They also extend disequilibrium systematics to graphite 
phases from different locations in El Taco and to a metal separate from a silicate inclusion. The large scale 
disequilibrium reveals that thermal processing of IAB metal and silicates obviously has not progressed to a 
degree that the original N isotopic heterogeneities were erased 
This work was supported by NASA grant-3428. 
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Fig. 1. Nitrogen release systematics of a 34 mg magnetic 
separate from silicate inclusion 2, total N is 11.9 ppm 
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