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Introduction:  Presolar oxides found in acid-resistant residues 

of primitive meteorites have revealed important astrophysical infor-
mation [1]. The most abundant mineral among presolar O-rich dust 
is spinel (1 ppm), followed by corundum (200 ppb) [2]. This con-
trasts with ISO observations, which revealed that silicates are the 
major oxide phases around young stars and in outflows from 
evolved red giant stars [3]. Although recently identified in IDPs [4], 
no presolar silicates have been found so far in meteorites. The 
search for presolar silicates in meteorites is complicated by the fact 
that silicates are destroyed by most of the chemical treatments used 
to prepare meteoritic residues. But even gentler treatments of mete-
oritic matter failed to identify presolar silicates and it was argued 
that they might have been destroyed in the meteorite parent bodies 
and/or might be too small (<100nm) to be detected. Here, we report 
on an in situ NanoSIMS search for presolar O-rich dust (oxides and 
silicates) in meteorites, avoiding the harsh chemical treatments and 
making use of the high spatial resolution of the NanoSIMS. 

Experimental:  PTSs from Semarkona (LL3.0) and Bishunpur 
(LL3.1) were searched for presolar O-rich dust in the matrix using 
the NanoSIMS ion microprobe at the MPI for Chemistry. A focus-
sed Cs+ ion beam (<100 nm) of ≈0.5 pA was rastered over areas of 
5x5 to 10x10 µm2. Negative secondary ions of the three O-isotopes 
and 28Si were simultaneously measured in multi-collection and 
256x256 pixel image sequences (total integration time of ~1 hour 
per image set) were acquired on different locations. 

Results and Discussion: Matrix areas of 2200 µm2 and 388 µm2 
were scanned in Semarkona and Bishunpur, respectively. Selection 
criteria for considering a grain as a presolar candidate were (i) an 
anomaly in at least one O-isotopic ratio of > 3σ, extending over at 
least 4 pixels,  and (ii) presence in at least two subsequent images of 
the same area. In Semarkona, one presolar O-rich candidate grain, 
about 100 nm in size, was found with δ17O = 396 ± 126 ‰ and δ18O 
= -153 ± 41 ‰. An attempt to raster 2x2µm images around this 
grain was unsuccessful as it sputtered away quickly. Another O-rich 
presolar candidate grain was found in Bishunpur, ~200 nm in size 
(arrow in the Figure) with δ17O = 477 ± 78 ‰ and δ18O = -70 ± 25 
‰. Both presolar candidate grains represent typical group 1 presolar 
oxide grains [1]. While the O-/Si- ratios of both grains are roughly 
within the olivine/pyroxene range, a SEM-EDX investigation of the 
presolar candidate grain in Bishunpur was not conclusive with re-
spect to mineralogy. The two presolar O-rich candidate grains in 
Semarkona and Bishunpur represent an abundance of about 20 ppm 
in these two meteorites, which is higher by one order of magnitude 
compared to the abundance given by [2] for presolar oxides in CM 
meteorites but clearly lower than the abundance of 5500 ppm re-
ported for presolar silicates in IDPs [4]. 
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