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Introduction: The ungrouped type 3.00 carbonaceous chon-
drite Acfer 094 may represent one of the most primitive samples 
of the early Solar System, as e.g., evidenced by a high abundance 
of presolar grains [1]. The occurrence of cosmic symplectite 
(COS) might indicate processes involving 17,18O-rich nebular wa-
ter [2,3]. Hence, studying Acfer 094 provides insights into early 
Solar-System processes, such as solid-gas interactions in the solar 
nebula. We have sampled concentric polycrystalline (P-type) sul-
fide-assemblages within this meteorite by FIB-TEM in order to 
elucidate early metal-gas reactions. 

Similar P-type sulfides have been studied in CM-chondrites 
earlier [4], consisting of 4C-pyrrhotite, magnetite, pentlandite 
and merrillite (in the interstices). In some cases, phosphorous- 
and chromium-bearing sulfides associated with P-type sulfides 
were carrier of CrN [5].  

Results: The concentric P-sulfide aggregates so far prepared 
from Acfer 094 consist of 

 (a) a two-zoned assemblage, containing anhedral crystals of 
NC-pyrrhotite (N~5), pentlandite and Cr-bearing magnetite in the 
inner part. The grain size of magnetite ranges from 100-500 nm. 
Cr-content increases towards the rim. Pyrrhotite and pentlandite 
crystals are larger and have sizes from 100 nm to 3 µm. Some 
very small silicates (<50 nm) occur. The outer part consists of 
troilite that is intergrown with NC-pyrrhotite (N>5), some pent-
landite and anhedral olivine- and pyroxene crystals (50-
~500 nm). Magnetite occurs at the boundary with the surround-
ing matrix. 

(b) a two-zoned assemblage without magnetite and only little 
amounts of pentlandite. Pyrrhotite-troilite exsolution textures are 
abundant in the whole assemblage. Silicates with sizes of 50-
~500 nm occur only in the outer part of the assemblage. 

Discussion: The phase assemblages within the P-type sul-
fides and especially the concentric character with different phases 
in the outer and inner parts indicate changing conditions of sul-
fide and oxide formation. The presence of magnetite, within the 
pyrrhotite and pentlandite grains indicates that f(O2) must have 
changed during the formation.  The heterogeneous occurrence of 
mechanically incorporated silicates reveals changes in the dust-
density during the formation of these P-type sulfides. Due to the 
primitive character of Acfer 094, a hydrothermal or thermometa-
morphic parent-body formation of the described phase assem-
blages can be ruled out.  

No material similar to COS has yet been found associated 
with P-type sulfides, but similarities in mineralogy suggest possi-
bly related formation mechanisms. 
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