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Introduction:  Tektites exhibit many different sur-

face sculptures. A distinction is made between primary 
and secondary surface sculptures (although differentia-
tion may sometimes be difficult). One common sec-
ondary surface feature is pitting caused by chemical 
corrosion, most commonly associated with acidic wa-
ters. There is a similar sculpture, but one which is con-
sidered to be a primary surface feature, herein de-
scribed as ‘snake-skin’ surface sculpture due to its 
scale-like appearance (Fig. 1). 

 

 

 

 

 
Fig. 1: Examples of ‘snake-skin’ surface sculpture 
tektites. ‘B’ is anterior surface. 1 cm scale cube. 

 

Fig. 2: Etch pits (left) vs. ‘snake-skin’ sculpture 
(right). 

With reference to Fig. 2, primary ‘snake-skin’ surface 
sculpture differs from secondary etch pits in the fol-
lowing ways: 
 

 

Etch pits ‘Snake-skin’ sculpture 

Typically rounded to 
oval and voluminous 
or bulbous. 

Typically oval or elongate, 
sometimes pointed and very 
shallow. 

Surfaces are second-
ary. 

Surfaces appear fresh and 
etch-free, similar to stretched 
surfaces as seen in [1]. 

No apparent relation-
ship to closed bubbles. 

Sometimes in proximity to 
closed bubbles (Fig. 3). 

Primarily on the ante-
rior surface, but can 
occur anywhere. 

Almost always on the anteri-
or surface, typically centered. 

More restricted, 
smaller and reasona-
bly consistent sizes. 

Variable size, often larger 
than etch pits. 

Surface is concave. Surface is typically flat and 
featureless. 

 

 
Fig. 3: Bubbles in proximity to ‘snake-skin’ surface 
sculpture. Bubbles appear brighter in transmitted light 
due to glass being thinner. Left bubble is half open 
(broken), right bubble appears closed. 

Tektites with ‘snake-skin’ sculpture have the following 
characteristics: 

· They are all proximal tektites e.g. Indochinites 
and Chinites. 

· They are flattened bodies. Discs are thinned in 
the center. 

· They are often fragmented (at the time of for-
mation). 

· They often have ‘stretch features’ such as skin 
splits and open ‘star-burst rays’. 

Investigation: It is hypothesized that the ‘snake-
skin’ sculpture has a connection with bubble complex-
es. Bubble complexes have previously been investigat-
ed with x-ray computed tomography [2]. Fig. 4 shows 
the 3D models of the examined bubble complex tek-
tites. 
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Fig. 4: 3D model of bubble complex tektites. 

These models were taken along the direction of maxi-
mum stretching. Fig. 5 compares these results, but with 
the interior of the bubble shown, alongside a ‘snake-
skin’ tektite. The appearance is very similar. 

 
Fig. 5: Flatted 3D model of bubble complex tektites 
(left and right) compared to a ‘snake-skin’ tektite 
(middle). 

Discussion: Fig. 6 shows the assumed development 
process for the described ‘snake-skin’ sculpture 
through bubble complexes. First, the bubble complex 
forms (first state). Due to internal vortices set up by air 
friction, the material flows in the direction of the arrow 
(second state). The bubble complex is thereby moved 
towards the anterior surface: The tektite is thus practi-
cally turned inside-out (third state). When the bubble 
complex reaches the surface, it breaks through and / or 
the tektite breaks up into several parts (fourth state). 

 

 

Fig. 6: Suspected formation process of ‘snake-skin’ 
tektites by exposure of bubble complexes. Cross sec-
tional views. Anterior (flight exposed) surface at bot-
tom. 

A second formation mechanism was also considered. It 
is possible that plastic deformation (controlled by in-
ternal vortices set up by air friction) has exposed a 
fresh molten surface in a divergent central anterior 

region. Plastic deformation taken to the extreme leads 
to toroidal or near-toroidal shapes that, due to inherent 
instabilities, will always fragment. In doing so the tek-
tite stretches and contorts exposing fresh molten sur-
faces. These molten surfaces may then have been af-
fected by turbulent flow to produce wavy flow ridges 
on the exposed molten surfaces. This is envisaged to 
be similar to wavy flow ridges found in ablated tektites 
(but in the ablated case with the molten surface being 
due to re-entry heating). Wavy flow ridges are found 
on the anterior equatorial margins of flanged Austral-
ites, example in Fig. 7, and also closely resemble ab-
lated surfaces seen in Javaites in [3] and [4]. 

 
Fig. 7: Example of wavy flow ridges caused by turbu-
lent flow on anterior margins of a flanged Australite. 

Of note is that evidence of turbulent flow was not 
preserved on the anterior margins of Indochinites: 
These surfaces were smooth and controlled by surface 
tension. The turbulent flow that presumably occurred 
as the body flattened was not preserved, probably due 
to sufficient cooling not occurring until after this pro-
cess had completed, hence surface tension removing 
these imperfections. The fact that the ‘snake-skin’ 
sculpture predominantly occurs on central anterior 
surfaces and not the anterior margins tends to point 
away from the turbulent flow mechanism. 

A further alternative is that the ‘snake-skin’ sculp-
ture may simply be the result of stretching a very thin 
solidified exterior skin in the divergent central anterior 
area of the tektite. 

In conclusion, the ‘snake-skin’ sculpture is consid-
ered to be primary in origin. It likely results from the 
dynamic plastic deformation of the tektite by internal 
vortices set up by air friction. These internal vortices 
flatten out the tektite, in the process moving bubble 
complexes towards the anterior surface. Exposure of 
these bubble complexes leads to formation of the 
‘snake-skin’ sculpture. Turbulent flow and stretching 
on an exposed molten surface were also investigated 
and may be part of the explanation. 
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