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 



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TABLE 1.  Bulk compositions of experimentally condensed fer-
roaluminosilica smokes obtained by electron microprobe 
analyses (EMPA; Nuth et al. 1988) and analytical transmis-
sion electron microscope analyses ATEM (this work; mean 
= ±1σ standard deviation)

Sample Bulk Composition
 EMPA  ATEM
 SiO2 Al2O3 FeO SiO2 Al2O3 FeO
S525 69.8 22.6 7.6 63.9 ± 12.2 29.1 ± 9.0 7.0 ± 5.2
S25 85.5 11.5 3.0 79.7 ± 21.7 16.4 ± 22.4 3.9 ± 3.6
Notes: The lower silica content obtained by ATEM, albeit within the standard 
deviation, is an analytical bias due to avoidance of pure silica domains in the 
smokes. For comparison, the chondritic (CI) composition based on the Orgeuil 
meteorite is SiO2 = 54, Al2O3 = 3, and FeO = 43 wt%.
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TABLE 2.  Grain compositions (wt%) and sizes (nm) of pure silica, ferrosilica, aluminosilica, and aluminoferrosilica in smoke samples S25 and 
S525

Composition Smoke grains (nm) Spheres (nm)
SiO2 Al2O3 FeO Range  µ ± σ 50%  Range  µ ± σ 50% Sample
100   2–39 11.8 ± 7.2 8.9 37–115 75  S525
100   6–29 16.2 ± 6.2 12.2 21–60 35.9 ± 8.7 32.9 S25
100      57–175 91.4 ± 37.9 77.6 S25
97.7  2.3 2–15 8.9 ± 3.8 7.1    S525
96.6  3.4    12–115 37.8 ± 29.8 22.6 S525
87.3 ± 4.2  12.7 ± 4.2 2–20 7.3 ± 4.2 5.4    S525
87.3 ± 4.2  12.7± 4.2 35–60 45     S525
85.5 ± 4.1  14.5 ± 4.1 2–13 4.2 ± 2.3 3.3 5–56 21.2 ± 10.1 17.2 S25
69.0  31.0  5*     S525
79.0  21.0    24–90 55  S525
86.0 14.0   12*  37–220 98.3 ± 41.3 90.4 S525
85.0 15.0   12*     S25
52.9± 10.5 47.1 ± 10.2†   4–10 7.9 ± 2 3.7    S525
52.9± 10.5 47.1 ± 10.2†   10–50 22.8 ± 8.8 19.8    S525
52.9 ± 14.6 47.1 ± 14.5†   17–53 35.2 ± 11.5 30.5 135–200 175  S25
58.2 ± 15.1 41.8 ± 11.1     37–220 98.3 ± 41.3 90.4 S525
86.6 ± 4.6 6.3 ± 2.2 7.1 ± 3.8 2–46 11.6 ± 10.2 5.8    S525
90.1 ± 3.3 6.9 ± 3.7 3.0 ± 1.7    36–210 93.9 ± 39.2 78.8 S525
56.9 ± 15.1 25.8 ± 14.9 17.3 ± 6.7 2–17 6.0 ± 3.1 3.7    S525
56.9 ± 15.1 25.8 ± 14.9 17.3 ± 6.7 15–55 30.9 ± 11.6  50–73 59.1 ± 8.9  S525
47.4 ± 3.1 30.2 ± 3.5 22.4 ± 3.1    170–340 220.0 ± 49.6  S525
53.0 25.0 22.0     450*  S25
6.1 ± 1.1 93.9 ± 1.3     140–225 180  S25
 100      155*  S25
Notes: The population mean (µ) ± standard deviation (σ) is only given when the population size is >10; the populations consist overwhelmingly of >50 measure-
ments with many having >100 measurements. Otherwise only average values are provided. The column “50%” indicates that half of the population of grains or 
spheres is smaller than the value listed. The upper limit matches the mullite composition (Al2O3 = 72 wt%). Rare condensate grains have a stoichiometric silicate 
composition and can be crystalline, e.g., forsterite (Rietmeijer et al. 2002b, 2004).
* Only one grain.
† These grains contain ranges 22 to 71 wt% Al2O3.
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TABLE 3.  The smallest condensate compositions in S525 and S25 
(Table 2) compared to the DME grains in ferrosilica and 
aluminosilica smokes

Ferrosilica smoke
Rietmeijer et al. (1999a, 1999b) S525/S25
Mean (FeO wt%) Range Mean (FeO wt%) Range
13 7–18 12.7/14.5  8–20/8–21
29 15–45 31 (one grain) –
58 Few grains Not present –
87.5 75–90 Not present –

Aluminosilica smoke
Rietmeijer and Karner (1999) S525/S25
Mean (Al2O3 wt%) Range Mean (Al2O3 wt%) Mean
6.7 1–15 Not present –
11.5 6–16 15 (few grains) –
46.7 22–71 47.1/47.1 25–70/22–71
Not present  93.9 92–95
Not present  100 (one grain) –
Note: Statistical t-tests comparing the population means in S25 and S525 
to those in the previous studies show that the means are not from di! erent 
populations.
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 
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
     

      
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

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
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

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
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
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








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

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
























 








      



     




























    





   








   



  






   
   
    










     
      




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