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Introduction: Moldavites are 14.7 Ma [e.g., 11 impact glasses that occur in two strewnfields 
within Czechoslovakia. Since the age of these glasses is identical with that of the Ries Crater 
in Germany, a genetic relationship has long been suspected [e.g., 2-31. The Ries Crater is 
located up to 400 km west of the most distant moldavite localities. These tektites exhibit a 
large compositional range that has been interpreted as being due to either impact melting of 
a lithologically complex, sedimentary target [e.g., 2-51 or fractional condensation of an 
impact-generated plasma [6]. The present investigation places additional constraints on this 
issue, and identifies a new compositional group of moldavites. 
Observations: Thirty-one moldavites have been analyzed by electron microprobe and by 
instrumental neutron activation analysis for the major elements, Sc, V, Cr, Co, Ni, Zn, Ga, 
Sb, Rb, Sr, Cs, Ba, La, Ce, Nd, Sm, Eu, Tb, Dy, Yb, Lu, Hf, Ta, Th, U, and Au. These 
data show that a compositionally distinct group of moldavites exists, which is called the 
HCalMg group due to the presence of a high Ca/Mg ratio compared to other moldavites 
(Figure 1). Factor analysis has been conducted on the twenty-three samples comprising the 
main group of moldavites. The factor analysis on twenty elements (Si, Ti, Al, Fe, Mn, Mg, 
Ca, Na, K, Sc, Cr, Co, Ga, Rb, Ba, La, Sm, Yb, Hf, Th) showed that three factors could 
account for 89.3 % of the total variation among the moldavites for these elements: Factor 1 = 
62.6 %; Factor 2 = 19.9 %; Factor 3 = 6.8 96. The eigenvalues for these three factors were 
>I ,  whereas all other factors were <1. The elemental correlations among the moldavites 
provide new information bearing on the target-materials that were melted 14.7 Ma ago. 
Inter~retations: A weak negative correlation (r=-0.58) exists between Mn and Fe suggesting 
that these two elements occurred in different valence states (2+ and 3+, respectively) within 
the target lithologies. This is a common geochemical characteristic of terrestrial sediments 
[e.g., 71. The strong correlation (r=0.93) of Mn with Mg and Ca, both of which are divalent 
cations, is further support for this view. 

The three factors are dominated by the following elements: Factor 1 = Si only; Factor 2 = 
Mn, Mg, Ca; Factor 3 = all other elements. This result strengthens the view that the 
sedimentary target consisted of siliceous, calcareous, and detrital lithologies, respectively [a]. 
Strong correlations (n0.8) between volatile elements (e.g., Rb, Na, Ga) and refractory 
elements (e.g., Al) indicate that fractional volatilization/condensation processes played little- 
if-any role in producing the geochemistry of the moldavites, in contrast to the views of von 
Engelhardt and coworkers [6]. Among the elements associated with Factor 3, important 
similarities, as well as some differences, exist between the moldavites and average shale 
(NASC = North American Shale Composite; 8). The diflerences may serve as a fingerprint 
of the exact sedimentary formations that were impact melted. Relative to Al-normalized 
NASC, the moldavites are depleted in Sc, Ti, Na, V, Cr, Fe, Co, Ni, Zn, Ga, and Sb but 
enriched in Cs. . 
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Figure 2 not only shows the Sc-depletion of moldavites relative to NASC but also the 
restricted range of Al/Hf ratios that exists among those glasses. The line in Figure 2 
illustrates the geochemical effects of sedimentary differentiation. Specifically, shales have 
high Al/Hf ratios, whereas mature sands have low Al/Hf ratios. Note that the moldavites 
have Al/Hf ratios that are similar to average shale. This is important in light of the fact that 
moldavites display large variations in Si (i.e., Factor l) ,  which is reminiscent of varying 
contributions of detrital quartz sand in the target-materials. However, since there is no 
accompanying variation in the Al/Hf ratio that would be expected from the input of 
sandstone, the variations of Si among the moldavites may have been caused by biogenic chert 
horizons in the target. 
Summary: The compositional variations among the moldavite tektites are large and 
systematic. They reflect the lithologically complex lithologies that existed in the impact- 
melted target-materials. The target materials were oxidized sediments consisting of chert, 
dolomite, and shale horizons. The geochemical variations that exist within moldavites, and 
other suites of impact glasses, furnish information about the target lithologies prior to their 
being impact melted. This is true not only for terrestrial impact glasses but also for impact 
glasses from other bodies in our Solar System (e.g., Moon). The processes (jetting ?) that 
form tektite glasses do not produce homogeneous melts, unless the target itself is 
compositionally uniform. This is in contrast to the mechanisms that generate chemically 
homogeneous impact melts inside craters [e.g., 91. The impact regimes must be different [e.g., 
101. 
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