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In a continuing program at the Johnson Space Center to examine the type 
and abundance of particulate material in the stratosphere the contents of 
three solid impaction surfaces (flags) have now been surveyed. Preliminary 
results for surfaces U2-9 (from 1976) and W7017 (1981) have been presented 
earlier [1,2]. Results from flag U2024, which sampled the stratosphere in 
1984, are presented for the first time. It is hoped that examination of the 
particle contents of these surfaces can shed light on the variations in the 
particle population of the stratosphere over the first decade of stratospheric 
Cosmic Dust collection. All of the particles were removed from the collection 
surfaces, as previously described [I]. Particle examination was performed 
using a JEOL 35CF Scanning Electron Microscope (SEM). For collection surface 
U2024, 25% of the particles larger than 5p.m and approximately 2% of those 
larger than 1- were characterized as to size, semi-quantitative chemistry, 
and morphology. Examination of the earlier flags was performed under 
identical conditions. 

The stratospheric particles were classified according to a system devised 
at the Johnson Space Center [1,3], which groups particles according to major 
element chemistry and gross morphology. The classes include chondritic, 
silicate, aluminum (Al), aluminum prime (Al'), iron without sulfur (Fe-S), 
iron plus sulfur (Fe+S), calcium aluminum silicate (CAS), low atomic weight 
elements only (low-Z), and other. 

The results for surface U2024 are tabulated in Table 1. A large amount of 
sulfur-rich particles were encountered, which account for approximately 50% of 
the particles in the "other" catagory. It is believed that these particles 
formed from the oxidation of sulfuric acid aerosol droplets during the col- 
lection surface filtering process. For comparison, the total relative parti- 
cle abundances for the earlier flags (U2-9 and W7017) are also presented. The 
total stratospheric particle number density for particles larger than lprn in 
diameter, during the collection period of U2024 (1984), is calculated to have 
been 1.1 particles/m3 air. This figure is not significantly affected by the 
deletion of the sulfur-rich particles. Compared with the results for the 
earlier flags (0.058 particles/m3 air for U2-9 in 1976, and 0.1 particles/m3 
air for W7017 in 1981) flag U2024 reflects a much higher apparent 
stratospheric particle number density. 

The absolute stratospheric particle number densities for all three 
analyzed flags are plotted in Figure 1. The particle types plot into three 
artificially labelled fields: chondritic, Fe-S, and Fe+S into "meteoritic"; 
silicate and low-Z into "debris"; and A1 and Al' (plotted together) into 
"Al-rich". The "other" and CAS catagories are not shown, but would plot 
within the "debris" and "meteoriticn fields, respectively. If the groupings 
in Figure 1 are indicative of common particle sources, then this implies that 
the Fe-S and Fe+S particles share a meteoritic origin with the chondritic 
particles. These particles show no significant increase in abundance with 
time, which could be taken to imply a relatively constant flux of extrater- 
restrial particles into the stratosphere over the last decade. The low-Z, 
silicate, and "other" particles plot together, showing a strong increase in 
abundance relative to the meteoritic material for the 1984 collection. The 
bulk of the silicate particles could be of volcanic origin, but it is 
difficult to understand how the low-Z particles could share a similar origin. 
Al-rich particles show the greatest 1984 abundance increase relative to the 
presumed meteoritic material, probably reflecting increased spacecraft 
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activity (the major source of this material) since 1981 [4]. It can not be 
determined whether the apparent dramatic increase in Al-rich material for 1984 
represents a transient stratospheric phenomena sampled by collection surface 
U2024, or whether it reflects a true increase in the stratospheric abundance 
of this material since 1981. Figure 2 shows that A1 spheres and fragments 
compose the majority of the Al-rich material. Al' particles show reduced (for 
fragments) to nonexistent (for spheres) increases in relative abundance, 
reflecting the complex origin of this material, some undoubtably being 
extraterrestrial in origin [5]. 
References: [I] Zolensky and Mackinnon (1985) JGR, 90, 5801-5808; [2] Zolensky 
et al. (1985) LPS XVI, 938-939; 131 Kordesh et al. (1983) LPS XIV, 389-390; 
[4] Zolensky and Mackinnon (1984) EOS, 65, 837; [5] Zolensky (1985) 
Meteoritics, 2, in press. 

Table 1 Relative particle abundances for surface U2024, 
with totals for U2-9 and W7017 at the bottom 

size chondritic silicate Al' Fe-S Fe+S CAS low-Z other 
>low <1% 6 21 9 <1 1 <1 7 5 6 
6-10p111 <1% 11 24 10 2 3 1 4 44 
1 - 5 ~  4 %  12 44 6 4 2 <1 20 11 
entire 
surface <1% 11 36 8 3 2 <1 14 2 5 
entire 
surf ace 
for W7017 11% 2 3 23 8 8 3 <1 11 13 
entire 
surf ace 
for U2-9 12% 3 4 5 20 8 6 <1 <1 15 
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