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CHROMIUM-BEARING PHASES I N  ORGUEIL (CI): DISCOVERY O F  
MAGNESIOCEIROMITE @IgCr2O4), UREYITE (NaCrSi206), AND CHROMIUM- 
OXJDE (Cr203) 
A. Greshake and A. BischoK Institut fiir Planetologie, Wilhelm-Klemm-Str. 10, 48149 
Miinster, Germany. 

Transmission electron microscopy (TEM) studies were performed on three fragments from 
the Orgueil (CI) meteorite in order to identlfy Cr-bearing phases. In addition to chromite 
(FeCr204) three chromium-bearing minerals were found: magnesiochromite (MgCr204), 
ureyite (NaCrSi206), and chromiumoxide (Cr203). All phases occur as well d e k e d  single 
grains of excellent crystallinity. While magnesiochromite and chromiumoxide are pure in com- 
position, most ureyite grains are solid solutions between diopside and ureyite. We assume these 
Cr-bearing phases to be potential carrier phases for isotopic anomalous chromium 

INTRODUCTION. Carbonaceous chondrites, especially CI chondrites, are well known to 
contain isotopic anomalous chromium [I-41. Podosek et al. [2, 31 carried out sequential disso- 
lution analyses and found that in Orgueil (CI) no Cr carrier has isotopically normal Cr. While 
most dissolved silicates have chromium deficits, the remainig phases show excess 5 4 ~ r .  There- 
fore, mass balance calculations indicate approximately normal Cr in the Orgueil whole rock. 
Podosek et al. [2, 31 suggested that only one carrier phase rich in Cr and bearing strong excess 
5 4 ~ r  might be responsible for the isotopic anomalies found in Orgueil. Podosek et al. [4] 
searched for this interstellar phase among the etch residues. So far, only one candidate, probab- 
ly chromite, has been found by EDS and ion microprobe measurements [4]. In this study we 
performed a transmission electron microscope (TEM) study on three different fragments of 
Orgueil in order to identlfy possible carrier phases of the Cr anomaly in situ. 

METHODS AND SAMPLES. Three fragments of the Orgueil-meteorite each approxima- 
tely 1 mm in diameter were crushed between two glass plates. Some material of the crushed 
grains was embedded into resin and allowed to cure for 24h at 60°C. The material was then 
sectioned into 70-80 nm slices using a Reichert-Jung ultramicrotome equipped with a diamond. 
knife. The slices were recovered on Cu TEM grids covered with a carbon film. Finally, the 
slices were examined using a Philips CM20 analytical transmission electron microscope opera- 
ting at 200 kV and equipped with a Tracor energy dispersive X-ray detector. Quantitative mi- 
neral analyses were obtained with the CW-Lorimer technique [5]. All phases were identified 
using EDS as well as electron dfiaction patterns. 

RESULTS. Besides the mineral phases, which are typical for Orgueil like serpentine, sapo- 
nite, magnetite, and occasionally olivine three different chromium-bearing mineral phases were 
found. The nature of these minerals was verified by electron dfiaction patterns and chemical 
analyses. Magnesiochromite (MgCr204) occurs as 0.5 to 2 pm-sized single grains embedded 
within the phyllosilicate matrix (Fig. 1). While terrestrial maguesiochromites contain considera- 
ble amounts of Fe and A1 replacing Mg and Cr, respectively, the maglesiocluomite found in 
Orgueil is pure MgCr204. Ureyite was fouud as single - 200 nm sized grains showing rounded 
morphologies also embedded within phyllosilicates (Fig. 2). Electron di£€raction patterns prove 
the excellent crystallinity of the grains. Mineral chemistry iudicates that most grains are solid 
solutions between ureyite (NaCrSi2O6) and diopside (CaMgSi206) containing up to 5 wt.% 
CaO and up to 7 wt.% MgO. However, some grains are almost pure ureyite. The chromium- 
oxide (Cr203) grains found are 1-2 pm in size and of angular morphology (Fig. 3). 
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In contrast to those identified in the etch residues [4] they do not contain any s i m c a n t  
amount of FeO or other elements. 

DISCUSSION. So far, only chromite was identified as a main chromium-bearing phase in 
Orgueil. Therefore, this phase has been considered to be the possible carrier phase of the chro- 
mium isotopic anomalies [4]. Our results indicate that three other Cr-bearing minerals occur in 
Orguea which also can be considered as potential carrier phases of isotopic anomalies. Hope- 
hlly, the isotopic composition of these grains can be determined by ion microprobe in future. 
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