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Introduction: Tieschitz is an unequilibrated ordinary chon-

drite (UOC) classified as petrologic type H/L3.6 [1]. This mete-
orite displays several unique features, notably two types of ma-
trices, termed white and black matrix [2-3]. The white matrix is 
enriched in Na, K and Al [2-5] and has been interpreted as a re-
mobilized component of chondrules, i.e. mesostasis glass which 
had been leached out and redeposited by a fluid phase [4-5]. Pre-
vious studies have reported the presence of plagioclase and 
nepheline [6] as the major components of white matrix. How-
ever, there are still significant uncertainties regarding the origin 
of white matrix that remain unresolved. Here we report new ob-
servations on white matrix carried out using Focused Ion Beam 
(FIB)/Transmission Electron Microscopy (TEM) techniques.  

Sample and methods: A variety of TEM techniques were 
used to examine two FIB sections of white matrix using a JEOL 
2010F FEG TEM/Scanning TEM operating at 200kV.  

Results and discussion: White matrix in Tieschitz is found 
as veins often surrounded by black matrix. Our TEM observa-
tions are in agreement with previous work [7], showing that 
white matrix is an intergrowth of two or more phases. The inter-
growth is composed of an amorphous phase which could be a 
glass or a crystalline phase that was amorphized during the elec-
tron beam irradiation. Compositionally, this phase has similari-
ties to both albite and nepheline. It is enriched in SiO2 (~60 
wt%), Al2O3 (~29 wt%) and Na2O (~7 wt%) with minor amounts 
(< 1 wt%) of MgO, K2O, CaO and FeO. The second phase is 
crystalline and occurs as elongate, oriented arrays that define a 
lamellar intergrowth with the amorphous phase. The composition 
and the crystal structure of these lamellae are consistent with a 
Ca-rich pyroxene (En28Wo43). These pyroxene lamellae are typi-
cally ~30 nm wide and range 400 nm to ~2 µm in length. Veins 
of olivine (Fo56) were also identified within the intergrowth.  

Our new observations confirm the complexity of white ma-
trix in Tieschitz [3, 7, 8], but differ somewhat from the observa-
tions in previous studies. We have identified the presence of Ca-
rich pyroxene, which was observed by [7], but not characterized. 
Unlike [7], we have not observed a twinned, beam sensitive 
phase, but instead have found an amorphous material with a 
composition close to albite or nepheline. A possibility remains 
that the amorphization could be the result of FIB sample prepara-
tion and requires further investigation. None of our observations 
provide definitive evidence of the involvement of an aqueous 
fluid in the formation of the white matrix. Nevertheless, the clear 
evidence of leaching of Na-Al-bearing mesostasis in chondrules 
[8], indicates that fluid mass transport must have played an im-
portant role in the formation of the white matrix.  
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