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Introduction: Shatter cones are one of the most reliable 

types of macroscopic evidence of shock metamorphism [1]. The 
local occurrence of melt on the striated surfaces of shatter cones, 
in the form of glassy siliceous spherules decorating the topog-
raphic lows of the striations, has been the described from large 
impact structures, such as Vredefort [e.g., 2,3]. Different models 
[4,5,6] were proposed for melt formation on the surface of shatter 
cones, but none of them can explain all the observations [7]. Fur-
thermore, a recent study on shock deformation distribution within 
shatter cones has demonstrated that the deformation in not local-
ized exclusively on the surface and that the recorded shock peak 
is higher than how previously assumed [8]. Here we describe a 
homogeneous melt layer decorating the striated surface of shatter 
cones formed in fine-grained basalts, from the Vista Alegre im-
pact structure, a 9.5 km diameter structure recently confirmed as 
being of impact origin, excavated in the basalts of the Paraná Ba-
sin, Brazil [9]. 

Results: A cross section of the cm-sized shatter cones from 
the Vista Alegre reveals several fractures parallel to the striated 
surface. Such fractures are generally filled by an ultracataclasite 
(grain size <1 µm), where some clasts of pyroxene are preserved. 
Along the striated surface a 50-µm-thick homogeneous film of 
melt is locally preserved. The melt is locally quenched, forming 
dendritic microlites 4-5 µm in size, with a mixed composition 
between plagioclase and augitic pyroxene. Raman micro-

spectroscopy has confirmed 
the occurrence of amorphous 
material, but its exact nature 
still needs to be confirmed. 
No shatter cones have been 
reported from the other im-
pact craters in basalts (Lonar, 
India, and Logancha, Russia), 
and those from the Vargeão 
impact structure, Brazil, have 
not yet been studied in detail. 

One possible explanation for 
melt occurrence in basaltic 

shatter cones is the lower melting temperature of basalt compared 
to silica-rich rocks; another that the lack of evidence for friction 
could suggest a shock origin for the melt. 
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