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INTRODUCTION We have now measured a suite of major and trace elements for six 
stratospheric particles by ultra-high sensitivity INAA [I]. Although all six 
of these particles have roughly chondritic major element composition, we chose 
these particular particles in order to sample a range of particle textures; 
particles W7029*A2 and *A3 (both part ,of parent particle W7029*A) are very 
porous and friable, W7013A8, LACl and U2015E10 appear less porous, and U2015F1 
is relatively smooth. All particles are clearly aggregates of sub-micron 
sized grains. The particles were analyzed for major elements by standard 
quantitative SEM/EDX techniques. Iron was determined by both EDX and INAA 
techniques, and used to scale the INAA results. When we finished with each 
particle, it was ultramicrotomed for mineralogical analysis. 
PARTICLE WEIGHTS AND DENSITIES Comparison of count rates for samples vs. our 
standards (with known weights) enabled us to calculate the weight of each 
particle. We then estimated the density of the particles from their measured 
dimensions. Sample weights and densities we obtained were: U2015F1 4.55 ng, 
2.0 g/cc; U2015E10 16.3 ng, 0.5 g/cc; W7029*A2 0.209 ng, 0.5 g/cc; W7029*A3 
2.16 ng, 0.5 g/cc; W7013A8 2.08 ng 0.4 g/cc; LACl 45.2 ng, 3.4 g/cc. 
ELEMENT CONCENTRATIONS Results of this investigation are shown below in the 
table, and as plots where compositions are normalized to CI chondrites [2]. 
In cases where elements were detected above background, concentrations are 
shown by a solid dot with appropriate analytical error bars (2 sigma, in some 
cases error bars lie underneath dots). In instances where the concentration 
of a particular element is below the detection limit the concentration is 
shown as a vertical line terminating at the sensitivity limit. 
DISCUSSION AND CONCLUSIONS U2015F1 has chondritic values for first row 
transition elements, but enrichments in rare earths, Hf, Th and Br. 
Enrichments in Br have been reported for other chondritic IDPs [3, 41. We 
were only able to detect a few transition elements in W7013A8, which are 
present in chondritic abundances. W7029*A2 and *A3 are from the same large 
parent particle, but show significant differences in the levels of transition 
elements, notably enriched Cr in *A2. W7029*A3 shows significant enrichments 
over chondritic values for Ba and Au; both brother particles show enrichments 
in La. LACl has approximately chondritic abundances of transition elements 
and Au, but enrichments in La and Cs. The most unusual particle is U2015E10. 
This particle has a lox enrichment over chondritic in Sc and a similar 
depletion in Co, which is suggestive of differentiated, possibly basaltic 
rock. However, Ir and Au are present in chondritic abundances, which suggests 
an extraterrestrial origin. As was the case for U2015F1, U2015E10 has great 
enrichments in rare earths, Hf and Th. We cannot formulate global conclusions 
on the basis of only six such samples, however we do conclude that (1) 
calculated densities for these particles vary from 3.4 to 0.4 g/cc, (2) 
samples show considerable heterogeneity, even within a single particle, (3) 
most transition elements were observed to be present in abundances within a 
factor of two of chondritic, but with somewhat higher amounts of Zn, as 
previously found [3-51, (4) Br was found to be enriched in one particle [see 
31, and (5) significant enrichments over chondritic abundances were observed 
for rare earths, Ba, Cs, Hf and Th, with the enrichments in rare earths being 
common to all particles examined. Finally, we note that only a continuing 
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examination of a statistically significant population of "chondritic" 
particles will reveal whether these observed trends are real, and the reasons 
behind them. 
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