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Noble gases in meteorites comprise a number of components with several 
distinct origins. Some components (spallation, fission, radiogenic) are well 
characterized, and other components which could not be attributed to known 
processes were called "primordial". In the course of a study of the signa- 
tures of fission components in the H4 chondrite Forest Vale ( I ) ,  we studied 
the metal for evidence of fission Xe from recoiling fission fragments 
originating in adjacent phosphates. Along with the fission xenon, we identi- 
fied distinct xenon isotopic signatures which may shed new light on theorigin 
of chondritic metal. 

For the present study, high-purity Forest Vale metal was magnetically 
separated, etched with concentrated NaOH until all visible adherent silicates 
were dissolved, and then separated into several size fractions. The puritywas 
estimated from microscopic inspection of grain surfaces to be 2 99.5%, but some 
inclusions in the metal are present. A detailed characterization of the in- 
clusions is now being carried out. Results obtained from Ste. Marguerite 
metal are consistent with F.V. data and show that they are characteristic for 
H4 metal. After the pyrolysis step at 600°C, all samples were heated in -10 
Torr of 02, in order to combust organic contaminants and carbon-rich trace 
phas-es. Trapped gases in the metal were then released by stepwise pyrolysis, 
and finally the metal was melted at 1700°C. Figure 1 shows that the pyrolysis 
steps at 600" and 800" contain significant amounts of 244~u-derived xenon. 
This component is most abundant in the small (< 8Opm) and least abundant in 
the large (280-450pm) grain separates and is consistent with an origin of 
fission fragments from adjacent phosphates recoiling into the surfaces of 
metal grains. This surface dependence indicates that the metal size distri- 
bution is similar today as it was during the 2 4 4 ~ ~  decays. Data obtained 
after the combustion step do not plot on or near the tie-line F V C - X ~ ~ ( ~ ~ ~ P U ) .  
The 134~e/136~e ratios at 800-1200" are shifted upwards in Figure 1. It is 
interesting to note that the largest shifts in the three grain-size fractions 
are observed at different temperatures, reflecting a grain-size dependence in 
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the Xe release. For the present discussion, it is useful to introduce the 
new isotopic Xe signature FVM, corresponding to 132~e : 134~e : 136~e = 3.16 : 
1.235 : 1.000. The highest temperature fractions do not plot close to the 
above tie-line and show signatures close to FVC, but are shifted toward afis- 
sion component. We can rule out the possibility that the observed shift in 
the 134~e/136~e ratio between FVC and FVM xenon is due to cosmic-ray reac- 
tions, since the corresponding predicted shift in the 130~e/136~e ratio is not 
observed. The ratio (134xe/136~e),~ = 1.246 of neutron induced fission reac- 
tions on 2 3 5 ~  is close to that observed in FVM. However, a shift due to addi- 
tion of requires two orders-of-magnitude more fission xenon than 
the observed upper limit in phosphates(1). 

We will now discuss possible relationships to solar system Xe components 
as shown in Fig. 2. First,FVM may represent a xenon reservoir which already 
contains a 244~u-derived fission component. If so, the signature of a fis- 
sion-free trapped component will plot on the extended xeF(244pu)-~VM tie-line, 
labelled T244. A second option is that 248~m fission fragments recoiled into 
metal grains or precursors thereof during the presolar history of the metal. 
The fission branching ratio is much larger for 248~m than for 244~u, and the 
supernova environment may permit 248~m recoil implantation. The "fission- 
free" trapped component would then plot on the extension of the X e ~ ( ~ ~ ~ c m ) -  
FVM tie-line, indicated by T248. It is interesting to note that the calcu- 
lated concentrations of FVM xenon also reveal a grain-size dependence, since 
the largest concentration is observed in the smallest grains. The location 
of FVM-xenon within the grains needs to be further documented. Finally, we 
need to consider the possibility that FVM-Xe could represent a distinct trap- 
ped component which was incorporated during the early history of metal grains. 
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and Figure 1 3 2 ~ e / 1 3 6 ~ e  2 shows the of ratios several 1 3 4 ~ e / 1 3 6 ~ e  solar sys- 

tem components and reservoirs (see 
ref. in Fig. 1); AVCC data from (7). 
We note that solar-type Xe (e.g. in 
Pesyanoe, lunar soil 12001), Kenna- 
Xe and NC-Xe define a trend-line. 
In this figure, shifts are consistent 
with either the addition of HL-Xe ( 7 )  
or mass fractionated (mf) xenon, in- 
dicated by the dashed line. FVM-Xe 


