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We have recently presented the xenon isotopic abundance (1) in the metal phase of the H4 
chondrites Forest Vale (FV) and Sainte Marguerite (SM), which revealed the presence, of a new 
Xe component, dubbed FVM, released at intermediate temperatures (800- 1200°C). Although the 
origin of this component was unknown, it was postulated that it was probably due to one or more 
of three possible early processes, so that its signature should be seen more clearly in type 3 
chondrites. For this reason, analyses of Xe in the metal of H3 chondrite Dhajala @HA) have been 
performed, and first positive results are reported here. In parallel, work had been started on 
inclusions in metal (2), to identify possible carriers of FVM-Xe, as well as of fission and 
radiogenic components. This work has been extended, and new results are presented. 

Inclusions in metal have been studied by EDS with an SEM, both on polished sections and 
on separated metal grains of FV and DHA. The metal grains were mounted in epoxy resin and 
polished, after several steps of concentrated HF etching followed by ultrasonic disaggregation in 
alcohol. This last procedure was adopted in order to dissolve all outside silicates, and make sure 
that the inclusions we observe are "real" inclusions, i.e. they were entirely surrounded by metal. 
We reported earlier the presence, in FV, of numerous silicate inclusions with the same composition 
as the matrix. It is not clear now, whether these are "real" inclusions or not. Among the inclusions 
which survived the HF treatment, we have identified the following: i) Small (<I pm) inclusions, 
present in large numbers (several tens of millions per cm2) in <lo % of the metal grains, both in 
FV and DHA. In DHA (not in FV), they mostly occur in small, rounded grains, surrounded by 
troilite. When analysed in a SEM equipped with a windowless detector, these inclusions appear to 
be made only of Si and 0. However, because of their small size, X-ray lines of Fe (and Ni) are 
always present in the spectra. This led us to perform analyses on separated inclusions, obtained by 
dissolution of the metal in diluted HNO3. These analyses confirmed that the inclusions consist of 
pure silica. To complete this identification, we made Raman microprobe analyses of the largest 
inclusions we found. These are no larger than 1 pm, which makes Raman analyses difficult. We 
nevertheless observed bands around 465 and 355 cm-1, in some cases, indicative of a-quartz, and 
around 420 cm-1 in others, indicative of a-cristobalite. Apparently, silica inclusions may thus exist 
in different forms in the same metal grains. Some of these inclusions, particularly in DHA, also 
contain a small proportion of Mg and sometimes Cr, and yield Raman spectra of enstatite (and 
chromite). ii) Chromites of various sizes,(from <1 pm to 20 pm) and of varying compositions: in 
DHA, Mg seems always present, and even if present in small concentration it is generally 
accompanied by V. A1 is rarer; when present, it is often accompanied by Ti. Variations in chromite 
composition occur within a single metal grain. iii) Phosphates, in about the same size range as 
chromites. Most are Ca-phosphates (merrillite) with rather normal and constant composition (2.8% 
Na20,3.5 % MgO, <2 % FeO). We found no apatite inside metal grains. Some other P-containing 
inclusions are more unusual: they show either only the X-ray lines of P and Mg (and of course 
Fe), or, in addition to these, the lines of Na and K (with Na20 -7 % and K20 -5 %). In the largest 
of these inclusions (4 pm), FeO represents less than 3 %. We tentatively identify them as Mg 

, phosphates. This mineral (farringtonite) is present in some pallasites (3, and references therein), 
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but to our knowledge, has never been found in chondrites, nor has it been shown to contain 
alkalies. 

It is probably significant that the 3 kinds of identified inclusions are made up of 3 elements, 
Si, Cr and P, which are known to exist in some meteoritic metal phases. It is possible that they 
formed by oxidation of Si, Cr, and P, originally present in solution in the metal. It is not clear, 
however, why silica should survive, while memllites seem to be equilibrated, and chromites have 
incorporated at least some Mg. 

Ar and Xe analyses have been completed on 2 grain size fractions of DHA metal: 160-280 
pm (medium) and 280-450 pm (coarse). Work is in progress on the smallest grains (<38 pm). In 
the low-temperature region, we use pyrolysis as well as combustion steps in order to separate the 
components. Little evidence for FVM-Xe has been found in the first 2 size fractions. As in FV and 
SM, some fission Xe is released at low temperature, probably due to recoils from adjacent 
phosphates. Another release of fission Xe occurs at higher temperature, 0.6 times as large in the 
coarse fraction as in the medium one. In both DHA fractions, there is a rather large amount of 
radiogenic 129Xer (-6 x 10-12 cm3STP/g), about 5 and 20 times larger than in SM and FV, 
respectively. The highest ratio 129Xe/132Xe is 2.7, at 1700°C. The release pattern of radiogenic 
and fission (high temperature) Xe follows quite well that of spallogenic 38Arc, Fig.1 reveals 
similar release characteristics of 38Arc (metal phase) and radiogenic 129Xer. There are some 
differences in the release curves for the 600-800°C range and at 1400°C. This can be understood if 
the Xe components were present in inclusions (phosphates?) entirely enclosed in metal. 

However, FVM Xe is clearly identified in the smallest metal grains (<38 pm). The release 
starts at lower temperatures than in H4 chondrites but then continues until 1200°C. This is 
consistent with the scenario suggested earlier (2): FVM-Xe might have been implanted onto the 
surface of small, primary metal grains, which later agglomerated and became part of the larger 
grains now observed in type 4 chondrites. The link between FVM-Xe and inclusions is not 
resolved, but it is clear that chondritic metal is an important source of information on processes 
which took place in the protosolar system. 
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Fig. 1. The fractions of 38ArC 
and 129Xe, in the stepwise 
heating of Dhajala metal grains 
(160-280 pm) are plotted versus 
temperature; p and c indicate 
pyrolysis and combustion steps, 
respectively. 
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