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Introduction: Layered tektites are almost exclu-

sively described from the Australasian strewnfield. 
They are usually called Muong Nong-type tektites. 
Their characteristic features are summarized in e.g. [1]. 

Occurrence of tektites identical to Muong Nong-
types of the Australasian strewnfield in other tektite 
strewnfields is questionable. There are rare reports 
describing layered tektites from the American and 
Central European strewnfields [2-8]. However, these 
tektites usually lack some of the key properties - typi-
cally increased volatile content. 

Moldavites are traditionally reported from two 
separate sub-strewnfields from the territory of the 
Czech Republic – South Bohemian and West Mora-
vian. Relatively recently, moldavites were found in the 
western Bohemia in the area of the Cheb Basin [9]. In 
the meantime, about 1200 individual moldavite pieces 
have been collected in the area [10]. 

The first information on chemical composition of 
tektites from the Cheb Basin is given in [9]. Micro-
probe analyses of a single moldavite revealed intra-
sample homogeneity of the material analyzed. Later, 
some additional moldavites found in this area were 
analyzed [11,12]. These microprobe analyses showed a 
considerable intersample variability in the moldavite 
composition which covers compositional fields of both 
Bohemian and Moravian moldavites. However, no 
intra-sample variation has been noted. Later systematic 
study of additional samples showed that one moldavite 
displays, on a millimeter to sub-millimeter scale, tex-
tural similiarities to Muong Nong-type tektites. In this 
abstract, we provide basic characteristics of this piece 
in terms of its internal fabric and major element com-
position.  

Experimental:  The layered moldavite was identi-
fied based on its optical properties. The back-scattered 
electron images of a polished section were acquired 
with JEOL JXA-8200 and CAMECA SX-100 electron 
probe microanalyzers. Chemical data were collected 
using a CAMECA SX-100 microprobe. Accelerating 
voltage was 15 kV; sample current 4 nA, and electron 
beam diameter 2 µm (to prevent excessive alkalis 
loss). Following elements were analyzed (using the 
standards given in parentheses) Si (SiO2), Ti (rutile), 
Al (leucite), Fe (magnetite), Mg (MgO), Ca (diopside), 
Na (jadeite), K (leucite).  

Internal Fabric: The “Muong Nong-type” tektite 
from the Cheb Basin consists of alternating layers 

which are parallel or almost parallel to each other. The 
first type of layers displays fluidal structure consisting 
of fine schlieren (Fig. 1a). Thickness of these schlieren 
is typically about 10 µm or less. Parallel schlieren lay-
ering finally result in the fine fluidal structure which is  

locally further enhanced by elongated lechatelierite 
inclusions. The second type of layers does not contain 
abundant schlieren. Instead, there are, in places, rela-
tively frequent bubbles in them. Their size varies from 
less than 10 µm up to several hundreds of microns 
across. The bubbles are often elongated and they are 
oriented with their longer axis being parallel to the 
overall fluidal structure. Thickness of layers ranges 
between 0.1 mm to more than 1-2 mm.  

The BSE images (Fig. 1b) show that layering is in-
duced by small-scale variation in chemical composi-
tion. The BSE images also confirm the intra-sample 

 
Fig. 1. Fine glass schlieren resulting in the fluidal structure 
(a). BSE photograph reveals chemical variability among the 
individual layers (b). 



chemical heterogeneity on the scale of few microns 
which is indicated by results of the microscopic study. 
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Fig. 2. Microprobe line-scans showing the variability in the 
composition for selected elements. Element contents are 
normalized to the mean values for each element. 

Chemical Composition: Heterogeneity encoun-
tered in the layered sample investigated is best demon-
strated in Fig. 2 which shows a microprobe line-scan 
about 2 mm wide. The maximum differences of meas-
urements on a normalized scale relative to an average 
attain ~ 2.5 rel. % for SiO2, ~ 8 rel. % for Al2O3, ~ 30 
rel. % for CaO and FeO, ~ 25 rel. % for MgO and 
Na2O, and ~ 3.5 rel. % for K2O. Plotting of some ma-
jor oxide concentrations into the Harker plots also cor-
roborates the chemical variation; populations corre-
sponding to different layers plot with different slopes 
in these diagrams (Fig. 3). The chemical data are split 
into two separate populations also in histograms or 
quantile plots. 

Conclusions: Layered moldavites appear to occur, 
next to the South-Bohemian localities [2,4,5], also in 
the Cheb Basin. No data on volatile elements content 
are available yet but it is very probable that there will 
be, similarly to the samples from Jakule, Jankov and 
Lhenice, no volatiles enrichment. Also, there are no 

relic minerals inclusions. Consequently, the layered 
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Fig 3. Harker diagram showing two different slopes for dif-
ferent populations.  
 

moldavite described does not fulfil all the criteria to be 
identified as the Muong Nong-type tektite. On the 
other hand, it seems substantiated to define a group of 
layered moldavites which are composed of alternating 
layers of different chemical composition and display-
ing considerably higher chemical heterogeneity com-
pared to “normal” moldavites. Such moldavites may 
still indicate an incomplete mixing of parent rocks as 
expected for Muong Nong-type tektites from the Aus-
tralasian strewnfield. 
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