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We have found many ortho yroxene and olivine grains, low in FeO, but 
containing MnO contents up to ?wt% in interplanetary dust particles (IDPs) 
collected in the stratosphere (Fig.1). The majority of ohvines and pyroxenes in 
meteorites contain less than 0.5 wt% MnO. Orthopyroxenes and olivines high in Mn 
and low in FeO have only been reported from a single coarse grained chondrule rim 
in the AUende meteorite (1) and from a Tieschitz matrix augite grain (2). 

We have also found high MnO, low FeO olivines and orthopyroxenes in the 
matrix of Semarkona (LL3.0), in Murchison (CM2) matrix and in chondrule rim 
material of EET 83226 (CM2) (Fig.2). This may indicate a related origin for these 
minerals in extraterrestrial dust particles, in matrices of carbonaceous chondrites 
and in unequilibrated ordinary chondrites. 

So far we have found forsterites and enstatites with this distinct chemical 
signature only in meteorite matrices and in a chondrule rim consisting mainly of 
la er lattice silicates. We looked for but did not find them in the matrices of 
C i ainpur (LL3.4), Tieschitz (H3.6), Krymka (LL3.0) and ALH 77299 
are more recrystallized and tend to have more fayalitic olivines 

are generally less than fa 30 in composition. 
containing these forsterites and enstatites are highly porous and have 

The origin of the observed Mg-silicates with high MnO contents, but having 
low iron contents, can be best understood by condensation processes from a gas of 
solar composition. Forsteritic olivine is the h t  major silicate phase to condense 
from a solar as. Iron would condense as metal and react at rather low temperatures 6 ( ~ 0 0 ~ ~ -  600 K) with forsteritic olivine to produce Fe-rich olivine. HoweverbMn, 
which is not stable as metal in the solar nebula would condense at around 1100 K as 
Mn2Si04 in solid solution with forsterite (3,4). High MnO, low FeO olivines may 
have formed by condensation above 1000OK but faded to equilibrate with metallic 
iron at lower temperatures. 

Low temperature metamorphic reactions may produce FeO- and MnO-rich 
olivines but are unable to explain the formation of FeO-poor MnO-rich olivines. 
The occurrence of identical solar nebula condensates in IDPs and in primitive 
meteorites indicates that IDPs may be more closely related to matrices of 
carbonaceous and unequilibrated chondrites than previously thought. 
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Fig. 1 

FeO and MnO 
abundances in olivines 
and pyroxenes of extra- 
terrestrial dust 
particles 

Fig. 2 

Composition of olivine 
in the Semarkona 
matrix. Two olivine 
populations were found 
in the opaque matrix. 
1. Fe-rich olivines 

compositionally 
similar to chon- 
drule olivines. 

2. Mg-rich olivines 
characterized by 
their Fe/Mn ratios 
of 0.5 - 1.0. 
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Fig. 3 

Comparison of olivine 
composition in IDPs 
and meteorite 
matrices. 
IDPs and meteorites 
marked with * contain 
forsterites charac- 
terized by Fe/Mn 
ratios of 0.5 - 1.0. 
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