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Diaplectic glasses are non-crystalline solids which have 
been formed from crystalline materials by shock-wave action at 
temperatures below the melting or liquidus temperatures (e.g. 
1 , 2 , 3 ) .  It has been suggested (4) that diaplectic glasses are 
formed during the release of shock pressure in a solid-state 
transformation by the reversion of shock-induced high-pressure 
phases into an amorphous material. Diaplectic glasses, therefore, 
reveal no indications of fusion such as flow textures or vesicles 
but have often retained features of the primary crystalline state 
such as cleavage, twin lamellae or grain boundaries. Apart from 
morphological features, diaplectic glasses differ also in 
several physical properties from fusion-formed glasses. On the 
other hand, annealing studies on diaplectic glasses have re- 
vealed changes in the refractive indices of diaplectic glasses 
at rather low temperatures, resembling relaxation effects in 
the transformation range of normal glasses (for a summary see 
(3)). This seems to support the conclusion (5) that non-cry- 
stalline solids formed by methods other than fusion, including 
diaplectic glass, can be classified as "real" glasses. This con- 
clusion is based mainly on indirectly derived flow data for 
those uncommon amorphous solids. 

Apparently, viscous flow and the related phenomenon of 
glass transformation, the most characteristic properties of nor- 
mal glasses, have not yet been investigated experimentally on 
diaplectic glasses. The aim of the present study was to examine 
if diaplectic glass exhibits viscous flow at all and if so, to 
compare its flow behavior with that of the corresponding fusion- 
produced glass in order to test the above conclusion. Shocked 
anorthosite from the Manicouagan crater has been chosen for this 
investigation. Sufficiently large specimens can be obtained from 
this material consisting of about 90 % plagioclase (An52-An58) 
transformed to a considerable degree into diaplectic glass (6). 
Synthetic An55 plagioclase glass and glass prepared by laboratory 
fusion of Manicouagan anorthosite have been studied for compari- 
son. The phenomenon of the glass transformation was investigated 
by thermal expansion measurements. Viscosity, n, was determined 
in the range 1013 - lo9 poise in a beam-bending viscosimeter. 

As is seen from Fig. 1 ,  the diaplectic glass specimens ex- 
hibit a distinct glass transition range which is even much more 
pronounced than that of a slowly cooled fusion-produced anortho- 
site glass. This behavior was observed repeatedly on a diaplectic 
glass specimen in subsequent heating cycles up to the dilato- 
metric softening temperature of about 8500C. Devitrification pro- 
ceeded slightly during the successive heating cycles. The glass 
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transition temperature T of four different diaplectic glass 
specimens ranged from 7690~ to 795O~, with an average of 785OC. 
It should be noted, that all diaplectic glass samples contained 
small crystalline regions in various amounts which probably 
caused the differences in Tg. T of four different specimens of 
fused anorthosite glass ranged ?ram 7700C to 7900C with the 
average of 785O~, as the diaplectic glass specimens. Thermal ex- 
pansion of the synthetic An55 glass has not yet been measured, 
but its Tg must be close to 7800C, the measured Tg of synthetic 
An58 glass (7). 

Fig. 2 shows the results of viscosity measurements on dia- 
plectic Manicouagan anorthosite glass and synthetic An55 glass. 
While the results on the synthetic glass were well reproducible, 
the diaplectic glass data show considerable scatter resulting 
partially from the reasons already mentioned above. In addition, 
all four diaplectic anorthosite beams used contained numerous 
fractures and devitrified partially during the viscosity measure- 
ments. These factors are very probably the main reasons for the 
large scatter. 

A least-squares linear fit (solid line in Fig. 2) has been 
applied to the diaplectic glass data. The equation is 

4 1 
log q = (4.67 x 10 ) T - 31.14 

with a coefficient of correlation of 0.95. 
A second-order polynomial fit (broken curve in Fig. 2) has 

been used to fit the data of the synthetic glass. This curve is 
closely represented by a Vogel-Fulcher-Tammann equation 

with A = -2.31, B = 5660 and To = 682"~. The maximum deviation 
is 2 % at 8900C. The regression line of the diaplectic glass 
yields an activation energy of viscous flow of 216 kcal/mol, and 
a Tg of 7850C at a viscosity of 1013 poise. At this viscosity 
activation energy and Tg calculated for the synthetic glass are 
197 kcal/mol and 7800C, respectively. 

The present study has shown that the diaplectic anorthosite 
glass from Manicouagan exhibits viscous flow and the related 
feature of the glass transition but apparently differences exist 
both in viscous flow at a viscosity <lo10 poise and in the ap- 
pearance of the glass transition in comparison to the fusion- 
formed analogues. 
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Fig. 1 

Thermal expansion of samples of 
(a,b) diaplectic and of (c) 
fusion-produced anorthosite glass 
from Manicouagan. 

Fig. 2 

Viscosity-temperature data of 
diaplectic anorthosite glass from 
Manicouagan (solid symbols and 
solid line; different symbols 
refer to different beams) and of 
synthetic An55 glass (open 
symbols and broken curve). 
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