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Introduction:  Maskelynite is a plagioclase glass 

formed during a shock event, occurring in shocked 
meteorites or in rocks from terrestrial impact craters. 
Although maskelynite is considered as an important 
criteria for shock classification [1], its formation 
mechanism and the associated P-T conditions are still 
debated [2,3]. It is not clear whether maskelynite forms 
from plagioclase by shock-induced solid-state 
amorphization or from a glass quenched from a shock-
induced dense melt at high pressures. 

Results and discussion:  In order to address the 
question of maskelynite formation, partially trans-
formed plagioclases (An94) from the Bereba eucrite 
were studied by transmission electron microscopy 
(TEM). The microstructure in the shocked plagioclases 
is highly heterogeneous. The damage level varies from 
place to place. The main characteristic of the shock 
effects in the plagioclase grains is the presence of one 
or multiple sets of parallel, thin amorphous planar 
lamellae. They lie along various crystallographic orien-
tations. The number and thickness of the amorphous 
lamellae are highly variable. The plagioclase damaged 
grains range from partially to fully amorphous. In 
some areas, rounded plagioclase crystal islands em-
bedded in plagioclase glass seems indicate that melting 
occurred, without relationship with the amorphous 
lamellae. This microstructure corresponds generally to 
a high amorphous fraction. In some other areas, it 
appears that the glass present in plagioclase nucleates 
in the form of amorphous lamellae, which coalesce to 
form a continuous glassy medium, i.e., maskelynite. 
The presence of thin and straight amorphous lamellae 
suggests that the early glass formation result from 
solid-state amorphization. Localized melting into thin 
planar areas can not be excluded but seems question-
able since the glass/crystal interfaces are straight and 
not wavy as expected for a melting formation. New 
insights for deciphering the maskelynite formation 
mechanism are observed within thin (typically 200 nm) 
crystalline layers in contact with some amorphous 
planar lamellae. Electron diffraction patterns and mi-
croanalysis reveal that it consists of a disordered C-1 
crystal space group (with c = 0.7 nm), having the same 
crystallographic orientation as the host plagioclase 
(which has the ordered I-1 structure, with c = 1.4 nm). 
In feldspars, the phase transformation from I-1 toward 
C-1 structure occurs at T>1000°C [4], showing that the 
border of the amorphous lamellae locally reached high 

temperatures. During the rapid cooling that followed 
the shock event, the C-1 phase does not order, because 
of the slow Al and Si diffusion. The presence of a high 
temperature plagioclase shows that the amorphous 
lamellae reached high temperatures, above the glass 
transition temperature (typically 2/3 Tm ; Tm  = melting 
temperature). 
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