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Distribution of Xe components in the IAB iron El Taco: Chronological Implications. 

K.J. Mathew, K. Marti, and J. Zipfel, Department of Chemistry 0317, University of California at 
San Diego, La Jolla, CA 92093. 

Xenon abundances and isotopic ratios in mineral phases from the metal, from the interface of metal and silicates, 
and from the silicate inclusions of the El Taco IAB iron meteorite are studied. The concentrations of trapped xenon 
in the separates are two orders of magnitude lower than reported for the bulk. The isotopic compositions of Xe in 
the analyzed phases reveal no fission components, but excesses of 1 2 9 ~ e  are observed in all separates. The release 
of this component in the intermediate pyrolysis temperature steps shows correlated excesses at implying that 
the 1 2 9 ~ e  excesses from 1 2 9 ~  were produced in situ. The combustion steps on the other hand suggest the possible 
presence of a reservoir containing only radiogenic 129~e .  The chronological significance of the 1 2 9 ~ e  data is 
discussed. 

The distribution and isotopic composition of noble gases as well as nitrogen in metal and silicate phases of IAB 
iron metcoritcs arc poorly understood. These objqcts havc abundant silicate inclusions of chondritic composition 
for which early formation times have been inferred (Podosek, 1970; Bogard et al., 1971; Niemeyer, 1979) based on 
the K-Ar, 1291-129~e dating techniques. Podosek (1970) found the ' 29~e /132~e  trapped ratio for El Taco to be 1.15. 
In a recent work on this meteorite Mathew and Begemann (1995) have shown that graphite and silicate phases 
have different trapped Kr and Xe isotopic composition. However, information on the nature of the carrier of the 
fractionated Xe component, El Taco Xe, was lacking. Graphite in this meteorite occurs in many forms - a$ micro- 
inclusions in the metal, as large grains often in association with troilite and large metal grains (or metal veins) in 
the interface between silicates and bulk metal, as fine grains interspersed in the silicates, and as coating around the 
silicate grains (Wlotzka and Jarosewich, 1975). From the work of Mathew and Begemann (1995) it is not possible 
to conclude which of these graphitic phases is the carrier of El Taco Xe nor is it possible to rule out differences in 
trapped Xe composition among these phases. 

Pronounced radiogenic 129~e ,  components in IAB silicate inclusions have long been known (Alexander and 
Manuel, 1%8; Hintenberger et al., 1969) and an I-Xe study of El Taco (Podosek, 1970) revealed a high 
temperature correlation corresponding to an age similar to chondrites. Niemeyer (1979) has extended the I-Xe data 
base to include other IAB irons, confiing the tight time-span of formation ages observed also for chondriles. An 
interesting result, however, was an approximately 10 Ma older age of troilite separated from Mundrabilla. It should 
be noted, that the interpretations of these I-Xe ages rest on the assumption that all phases involved in the high 
temperature correlation are cogenetic. Our approach of studying the Xe records in separated phases from the metal 
and silicate portions as well as their interface regions should prove helpful in testing such assumptions. Recently, a 
new twist was introduced in dating iron meteorites by the 1 8 2 ~ 1 8 2 ~  method. The inferred " ' ~ f  abundance in the 
early solar system was considerably higher than previously assumed and la2w in irons shows a well resolved deficit 
(Lee and Halliday, 1995; Harper et al., 1991). Since both 1 2 9 ~  and lS2FLf are r-process products of similar half-lives, 
a further examination of the implied chronologies is desirable. 

We have obtained graphite separates from the metal, from the interface of metal and silicates and also from the 
inclusions proper. The nitrogen and Xe analysis were done following our standard procedures. The Xe isotopic 
ratios in the low temperature steps of metal and graphite separates have isotopic composition similar to that in 
terrestrial atmosphere except for excesses at 12'Xe and also 128~e /132~e  ratios shifted to slightly higher values. Fig. 
1 shows plot of the 129~e /132~e  as a function of ' 28~e /132~e  in two graphite samples, one from the metal, obtained 
as an acid residue , and a second graphite from the interface of metal with silicate inclusion, and a metal separate 
from silicate inclusion. As the El Taco iron was a large meteoroid and most samples are heavily shielded, the shifts 
in the 128~e /132~e  ratio reflect predominantly 127~(n,y@)reactions during cosmic ray exposure. The data define at 
least two trend lines, with distinct slopes. The excesses of the 129~&d, are well resolved as the 1 2 9 ~ e / ' 3 2 ~ e  ratio 
in many fractions are 22.0. The trapped Xe concentrations in the measured metal and graphite samples are at least 
two orders of magnitude lower than those reported for bulk samples by Podosek (1970) and in acid resistant 
residues by Mathew and Begemann (1995). 
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After several pyrolysis steps at increasing temperatures (I 1040°C) the graphites and metal are comhuslcd in clea~i 
02at -10 tom. The trapped Xe concentrations decrease as combustion pmeeds whereas the 129~e,, / 1 3 2 ~ e  ratio 
increases. This indicates that as the combustion proceeds a reservoir with a radiogenic lZ9xe excess is being 
tapped. The combustion steps define the nearly vertical shifts in Fig. 1 and a second line of lower slope is indicated 
by intermediate temperature steps of the graphite sample from the interface. Some clustering of data into third 
grouping might be a transitional trend between the other two. The lowest value of the 1 2 8 ~ e / 1 3 2 ~ e  ratios in the 
pyrolysis and combustion steps are consistent with chondritic trapped Xe. It appears that the combustion steps are 
tapping a reservoir enriched in lZ9xe, but no shift in the accompanying 1 2 8 ~ e / 1 3 2 ~ e  ratios are observed. This would 
imply that the mineral phases in this meteorite need not be cogenetic, or that the radiogenic lZ9Xe components are 
in part "fossil memory". At present we have not identified any fission components due to but there is still 
some uncertainty in the isotopic signature of the trapped component. The chronological significance of these data 
needs further investigation and this work is in progress. 

This work was supported by NASA grant NAGW - 3428. 
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