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Spalled, Aerodynamically Modified Moldavite from 

Slavice, Moravia, Czechoslovakia 

Abstract. A Czechoslovakian tektite or moldavite shows clear, indirect evidence 
of aerodynamic ablation. This large tektite has the shape of a teardrop, with a 
strongly convex, deeply corroded, but clearly identifiable front and a plano- 
convex, relatively smsooth, posterior surface. In spite of much erosion and cor- 
rosion, demarcation of the posterior and the anterior part of the specimen (the 
keel) is clearly preserved locally. This specimen provides the first tangible evi- 
dence that inoldavites entered the atmosphere cold, probably at a velocity 
exceeding 5 kilometers per second; the result was selective heating of the anterior 
face and perhaps ablation during the second melting. This provides evidence 
of the extraterrestial origin of moldavites. 
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Fig. 1. Comparison of a spalled moldavite teardrop from Slavice (a) with a spalled 
australite teardrop from Renmark, South Australia (b). I, Anterior view; II, posterior 
view; III, side view, with posterior side to the left; IV, side view, with posterior to the 
right. 
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kopec of Cesky Krumlov (500). A few 
of the moldavites inspected belong to 
Charles University and other private 
collectors. Most of the specimens are 
fragments, mostly platy and some sub- 
rounded. Many are of teardrop shape. 
A few are rod- or disc-shaped; a few 
are curved plates. Dumbbell-shaped 
and core-shaped moldavites are rare, 
but do occur. A striking feature of the 
assortment and frequency of shapes of 
the moldavites is their similarity to 
those of Thailand and Indochina. 

Of the many specimens inspected, 
the specimen described herein is the 
only one showing indirect evidence of 
aerodynamic ablation. It is a large, 
teardrop-shaped moldavite collected by 
Jaromir ?ofr of TreblE from a plowed 
field in an area of moldavite-bearing 
gravel adjoining the west side of the 
village of Slavice in Moravia. It is 
greenish brown in color and translu- 
cent. It is 67 mm long, 33 mm wide, 
and 30 mm thick at the maximum 
cross section, perpendicular to the long 
axis; it weighs 64.75 g. Except near the 
tip of the teardrop which is slightly 
chipped in two places, the gross tear- 
drop shape is well preserved. 

The profile is best observed with the 
specimen lying on its side (Fig. 1, a 
in parts III and IV). The highly con- 
vex anterior side (Fig. 1, a in parts 
I, III, and IV) is covered with deep 
or shallow pits of corrosion origin. The 
local flow structure or schlieren is re- 
vealed in and across the pits. The 
plano-convex posterior side is relatively 
smooth and well preserved (Fig. 1, a 
in part II), in spite of local crescent- 
shaped percussion marks indicating ero- 
sion during transport in running wa- 
ter. The break in the curvature be- 
tween the plano-convex posterior and 
the strongly convex anterior nortion 
(the keel) is evident and locally well 
preserved (Fig. 1, a in part III); else- 
where the keel is not so sharply de- 
fined. 

An ablated and spalled large austra- 
lite teardrop is shown for comparison 
(Fig. b). With australites, flaked 
cores, boats, dumbbells, and flanged 
buttons show various stages of spalling 
as represented by specimens which par- 
tially retain the ablated front and side 
surfaces; these are known as "indica- 
tors" (1, 2). Figure 2a shows an 
indicator of an australite button with 
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Fig. 2. The partially spalled "indicator" 
core of an australite (a) from Charlotte 
Waters, Northern Territory, Australia. 
Ring waves on the remnant unspalled por- 
tion are clearly visible. A spalled core with 
the aerothermal shell completely removed 
is shown on the right (h), from Hampton 
Hills, Kalgoorlie, Western Australia. 
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Fig. 3. (a) A spalled dumbbell with the 
aerothermal shell completely removed, and 
(b) an "indicator" dumbbell with remnant 
aerothermal stress shell. Both from Hamp- 
ton Hills. 

take place. Complete spalling of this 
aerothermal stress shell, formed by sec- 
ondary reheating and aerodynamic ab- 
lation, results in a core as shown in 
Fig. 2b. Similarly, an indicator of a 
partly spalled dumbbell (Fig. 3b) 
shows how a spalled dumbbell-shaped 
australite (Fig. 3a) was derived. The 
spalled australite teardrop (Fig. 1b) 
and the spalled moldavite (Fig. l a) 
are similarly derived, both having a 
history of aerodynamic heating and ab- 
lation. 

Formation of a core as a result of 
the spalling off of the aerothermal 
stress layer of the anterior and girdle 
areas of ablated australites and other 
Australasian tektite specimens has been 
experimentally demonstrated by Chap- 
man (3), using artificially ablated spec- 
imens of tektite glass. There is no un- 
certainty concerning the derivation of 
these spalled tektites, although evidence 
of primary aerodynamic ablation has 
been completely removed. 

Suess (4) described in detail the 
sculpture of moldavites and interpreted 
the various highly polished intricate 
patterns of surface pits and grooves 
as being of aerodynamic origin. Al- 
though the detailed mode of forma- 
tion of such sculptures is not well 
known in all cases, I have observed 
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identical sculptures in philippinites, in- 
dochinites, and Thailand tektites where 
the sculptures were formed subsequent 
to rounding of the specimen by trans- 
port in terrestrial bodies of waters. The 
similar intricate sculpture on molda- 
vites which I have examined also has 
a late history-that is, the sculpture 
was formed after the moldavites land- 
ed on Earth. It is considered to be of 
corrosion origin, in agreement with the 
independent study of Rost (5). 

The large, teardrop-shaped moldavite 
provides the first tangible evidence that 
moldavites also suffered aerodynamic 
heating of the anterior face, and per- 
haps ablation, during a second melting 
on entry into Earth's atmosphere. The 
moldavite must have entered the at- 
mosphere as a cold glass body, prob- 
ably at velocities greater than 5 km/ 
sec; no ablation occurs when tektites 
enter at less than 5 km/sec (6). 

Chapman and Larson (6, p. 4340) 
discussed in detail the difficulty in- 
volved for terrestrial impact as an 
origin of tektites from the point of 
view of aerodynamics, and pointed out 
that, for molten blobs of fused earth 
to fly through the atmosphere un- 
molested by aerodynamic forces at exit 
angles as shallow as 12 degrees, a rela- 
tively high vacuum of less than 2 X 
10-7 atm must exist over an area of 
500 km radius. The moldavite from 
Slavice was aerodynamically heated 
and perhaps ablated, requiring the pres- 
ence of atmosphere over the Bohemian 
and Moravian tektite-strewn field which 
is less than 400 km from the Ries 
crater of southern Germany. This is 
strong indication that moldavites could 
not have derived from the Ries. This 
conclusion agrees with the chemical 
evidence that moldavites are not related 
to Ries glass or to the Ries crater 
(7, p. 90). 

This report is intended not only to 
record evidence favoring the cosmic 
origin of moldavites, but also to call at- 
tention to the need for finding better- 
preserved moldavites that will provide 
more useful aerodynamic information 
regarding their place of origin. 

E. C. T. CHAO 
U.S. Geological Survey, 
Washington 25, D.C. 
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3-Galactosidase: Inactivation of 
Its Messenger RNA by Ultraviolet 
Irradiation 

Abstract. A brief exposure of Esche- 
richia coli cells to an inducer for 8- 
galactosidase results in the production 
of a messenger RNA which subsequent- 
ly expresses itself as [3-galactosidase. 
Ultraviolet irradiation of cells after ex- 
posure to the inducer results in a de- 
crease in the amount of 3-galactosidase 
formed. The messenger RNA formed 
during the brief exposure to inducer is 
evidently inactivated by the ultraviolet 
radiation. The decay of messenger RNA 
activity in irradiated cells has the same 
kinetics as that observed in unirradiated 
cells. 

Ultraviolet irradiation prevents the 
formation of induced enzymes in yeast 
(1) and Escherichia coli (2). The spec- 
tra of the active substances for the in- 
hibition of both systems have maxima 
at 2600 A (2, 3). This result suggests 
that nucleic acids are damaged by ul- 
traviolet irradiation but does not dis- 
tinguish between DNA and RNA as 
the affected compound. We have taken 
advantage of the fact that E. coli cells, 
exposed briefly to an inducer for P- 
galactosidase, form messenger RNA 
(mRNA) that functions even after the 
inducer is withdrawn (4, 5). Measure- 
ments of /3-galactosidase activity in 
cells irradiated after the inducer is with- 
drawn, but before mRNA has decayed, 
yield evidence that mRNA is inacti- 
vated by ultraviolet radiation. 

The action of ultraviolet radiation 
on cells that had been exposed to in- 
ducer was studied by the method de- 
scribed by Kepes (4). The general plan 
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