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Various isotopic anomalies were discovered in the white inclusions from the Allende meteor- 
ite which, as it has been suggested, are early high temperature condensate of primitive proto- 
planetary nebula (1). 

The Ca, Al-rich white inclusions were observed in the Efremovka carbonaceous chondrite (C3V) 
too (2) but up to now it has not been investigated in detail. Our preliminary mineral and chemi- 
cal investigation shows that the white inclusions' of the Efremovka meteorite are very like that 
of the Allende meteorite. They seem to be early material of the solar system and then may be 
carrier of various isotopic anomalies including the anomalies on noble gases. In this connection 
our task is as follows: 1) to carry out the first isotopic investigation on Xe and Kr in the 
white inclusions of the Efremovka meteorite, 2) to compare the isotopic composition of Xe and Kr 
in the white inclusions with that of Xe and Kr in the bulk rock samples of this meteorite. 3) to 
investigate variations on the Xe and Kr isotopic composition at stepwise heating experiment in 
order to find the main Xe and Kr components in the Efremovka meteorite. Experimental procedures 
are described in (3). 

Isotopic cqoposition of Xe. The white inclusions were picked by hand. A sample weighing 
125 mg composed of two representative inclusions: coarse-grained spinel-lilite and fine-grained 
spinel-melilite pyroxene was Investigated. Beside of it we investigated the bulk sample remained 
after separation of the white inclusions. 

In comparison with solar Xe, Xe in the bulk rock sample of the Efremovka meteorite is en- 
riched in 136Xe, 132Xe, 129Xe and depleted in 128Xe, 126Xe, and 124Xe relative 130Xe. In the 
white inclusions the enrichment in heavy isotopes was observed more clearly but on the contrary, 
the differences on abundance of light isotopes were smaller. In any case the concentration of 
124Xe is higher than that of 126Xe. 

Generally, although there are some common features in the isotopic composition of Xe in the 
Efremovka and the Allende meteorite, one can see considerable differences which are statistically 
significant for all measured isotopic ratios and hundred times greater a measurement error for 
the 129Xe/130Xe ratio. 

At stepwise heating experiment the difference betveen the Efremovka and Allende meteorites 
became more clear (Fig. 1). 

In the bulk sample as well as in the white inclusions of the Efremovka meteorite one does 
not see such variations on the 136Xe/130Xe and 129Xe/130Xe ratios which are characteristic for 
the temperature fraction 750' and 950' of the Allende meteorite. However, if we take into ac- 
count the interval of isotopic variations and chose a more stretched scale we can see the quali- 
tative similarity on the isotopic variations at stepwise heating of both meteorites. On both 
gas release curves one can see the clear maximum of the 129Xe/130Xe, 128Xe/130Xe, 124Xe/130Xe 
ratios at 950-1050~~ and the second maximum at 1400-1600'~. This fact demonstrated presence of 
identical mineral phases-carriers of isotopic anomalies in both meteorites. 

Why we observed differences between two meteorites when we see the release curves in same 
scale? The question is that the concentration of trapped Xe in the Efremovka meteorite is so 
high that it is impossible to observe great excess of 129Xe in the Efremovka meteorite. 

Another radiogenic component fission Xe has not been founded in the Efremovka meteorite be- 
cause of high concentration of trapped Xe. In addition it vas complicated by presence of other 
Xe components. All experimental points for the Efremovka meteorite lie outside the line linking 
atmospheric Xe-X~AVCC-solar Xe. It shows that one should not consider Xe in the Efremovka me- 
teorite as a two or three-component mixture of atmospheric Xe, X~AVCC and solar Xe. There are 
indication of the mass fractionated Xe components-Xe-Z and Xe-P, as it was described earlier 
in (4). 

In the Efremovka meteorite an anomaly on abundance of 124Xe and 126Xe was found. At 
temperature of 1 6 0 0 ~ ~  the white inclusions released Xe enriched sharply in 124Xe and depleted 
in 126Xe relative 130Xe (Fig. 3). 

Isotopic composition of Kr. The Kr isotopic composition considerably varied in the gas 
fraction released at stepwise heating of the white inclusions of the Efremovka meteorite (Fig. 
4). Such variations can be explained by mass fractionation process but not nuclear reactions. 

Indeed, mass fractionation coefficient of Kr isotopes in the white inclusions of the 
Efremovka meteorite is up to 6% per m.u. Probably, the noble gases of this meteorite undergone 
mass fractionation either before entering material of the white incl~sion or during formation 
of solid phase. 
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Fig. 1. Comparison of Xe isotopic composition in 
the white inclusion, bulk samples of the Efremovka 
carbonaceous chondrite and of the Allende meteorite. 

Fig. 2. A similarity between Xe Isotopic c m p o s i t i ~  
of the Efrewvka and the Allende meteorites. 

Fig. 3. A .  isotopic anomaly excess of the 124Xe 
monoisotope. 1-lbe white inclueion. 2-The bulk 
sample of the Efremovka meteorite, +The terres- 
trial atmosphere. 

Fig. 4. Kr isotopic variations at steprise heating 
of the white inclusions in the Efremovka carbona- 
ceous chondrite. 
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