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Ten years ago Brownlee et al. described a subset of particles from the NASA stratospheric collec- 
tion which exhibit EDX spectra characterized by a dominant Al peak accompanied by variable but usually 
minor peaks due to  Mg, Si, S, Ca, Cr, Fe, Ni, Cu and other elements [ I ] .  The abundance of these so-called 
Al-prime particles has persisted a t  the 10 - 15% level of all particles in the - 5 -15 pm size range picked 
from stratospheric collectors flown both by NASA Ames and JSC [2-51. Although Al-prime particles ;ire 
therefore a significant fraction of the stratospheric particulate inventory, their source is still unknowrl. 
Flynn et  al. (31 first suggested a possible extraterrestrial origin for Al-prime particles based on mass t~al- 
ance considerations and compositional differences with common (terrestrial) natural dust. However, 
anomalously high Cu abundances as well as an association of an Al-prime with an A1203 sphere was con- 
sidered by the JSC group as evidence for an anthropogenic origin for most Al-prime particles either :LS 
rocket exhaust or ablation debris [6,7]. Recently, Zolensky has identified hibonite, perovskite, and corun- 
dum in several Al-prime particles claiming that " a  small subset of Al-prime particles ... appear identic:~l to 
fine-grained CAI'sn and therefore represent a here-to-for missing refractory component of collected inter- 
planetary dust [a]. 

Presented here are the results of the first isotopic measurements of Al-prime particles. Previous 
measurements of isotopically anomalous H in 5 out of 8 chondritic dust particles have unambiguously pro- 
ven their extraterrestrial origin on an individual basis [9]. Mg isotopic measurements by Esat e t  al. have 
shown hints of non-linear 6 ' 2 6 ~ g  effects a t  the level of 3 - 4 O h  in 3 of 4 chondritic aggregates [lo]. Because 
of their high (relative to chondritic) Al/Mg ratios, Al-prime particles are good candidates t,o look for 5 6 ~ g  

effects due to the decay of 26Al. 
The samples studied were 9 At-prime particles ofcvarying composition and morphology, and 1 

aluminum oxide ellipsoid (Rugger). One Al-prime (Blue Springs 1) became detached from a small ( -  3pm) 
aluminum oxide sphere during mounting for isotopic analysis. Rugger, a t  - 10 X 13 pm,  is substantially 
larger and has a morphology different from most A1203 spheres identified as solid fuel rocket exhaust, but 
such is not the case for the sphere attached to Blue Springs 1. The H and Mg isotopic measurements were 
made with the WU ion probe according to the techniques described in [9]. WU amphibole (H) as well as 
olivine, pyroxene, and NY and Burma spinel (Mg) were used as isotopic standards. The isotopic data and 
a qualitative chemical description are summarized in Table 1. 

None of the 7 particles measured show D excesses of the type found in a majority of the chondri- 
tic aggregates analyzed thus far, and within measurement uncertainties all 7 have D/H values similar to 
terrestrial materials. For 3 particles it was not possible to measure the H composition either because the 
particle was consumed during the Mg measurement or because the H concentration was prohibitively low. 
The Mg data show no clearly resolvable non-linear isotopic effects which could signify an extraterrestrial 
origin. (The measurement for Grape could not be repeated as the particle was sputtered away during the 
analysis and so these data  must be viewed with caution.) The particles do give evidence for some indi- 
genous mass fractionation as the spread along the fractionation line is significantly greater than the range 
of instrumental Mg mass fractionation measured for most samples 191. In particular, the aluminum oxide 
grain, Rugger, is fractionated favoring heavy Mg by nearly 30 O/oo/amu when the instrumental discrimina- 
tion (typically -5 t o  -10 O/oo/amu) is considered. Such extreme Mg isotopic fractionation has only been seen 
before in FUN inclusions, although a large (llo,4m/amu) effect has been measured in a chondritic sphere 
[lo]. While not spherical, Rugger does have a smooth, once-molten appearance. If the fractionation oc- 
curred in some distillation process that  accompanied melting, then Rugger would had to have lost more 
than 70% of its Mg by volatilization during this event. 

In conclusion, H and Mg isotopic measurements of AI-prime particles are consistent with a terres 
trial origin. The absence of demonstrable isotopic anomalies, however, does not preclude an extraterrestri- 
al origin for some Al-prime particles. With the possible exception of Rugger (which is likely to be corun- 
dum), the particles analyzed in this study are not of the type described by Zolensky as small CAI's. 
Further measurements are needed to see if this small subset of Al-prime s are extraterrestrial, but it seems 
likely that  most Al-primes are of man-made origin. The evidence for indigenous Mg mass fractionation 
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possibly indicates tha t  vaporization/recoadensation processes are important for the origin of Al-primes 
and aluminum oxide grains. 

Elements detected by energy dispersive X-ray analysis listed in order of decreasing peak height. 

Table 1. 

2 5 ~  + 2 4 ~  +) 
A25Mg = 1000 x ( g 1 g me, 

with (25Mg/24Mg),r = 0.12663 
('"Mg/2%4g),r 

ParL~dc 

Number Name 

U15M44A IZuggcr 

U13-M9-8 Grape 

U13-Mll-6BI Blue Springs 1 

U13-MI I-7B Syracuse 

U13-MI 1-813 Cinder 

U14-M2-1 Koshkonong 

U14-M41 Laddonia 

U14-M5-5 Middle Grove 

U14-M7-71J llughesville 

UlBM1-2 I'cruque 

2 6 ~  -k 2 4 ~  f) 
6 2 6 ~ g  = 1000 x ( g / g meas 

- 2 X A25Mg where ( 2 6 ~ g / 2 4 ~ g ) , , r  = 0.13932 
(26Mg/24Mg)ref 

Per  mil deviation of D/H relative to SMOW. See [9] for details of normalization procedures. 
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