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Experimentally shocked single crystal oligoclase (An21), labradorite 
(An66), and polycrystalline bytownite (An78) ~artially transform to dia~lectic 
glass at shock pressures of 30, 26, and 26 GPa, resp. Total isotropization is 
encountered at 39.5, 32, and 32 GPa. It appears that Na-rich plagioclase gen- 
erally transform to diaplectic glass at higher shock pressures than more cal- 
cic plagioclases (cf. l). Small amounts of sericite in the oligoclase crystal 
further inhibited the formation of diaplectic glass, while the difference 
between single crystal labradorite vs. polycrystalline bytownite seems to be 
less influential. 

Annealing experiments carried out in the absence of water under normal 
atmospheric conditions reveal that recrystallization rates and textures de- 
pend on the chemical composition of the diaplectic glass as well as on shock 
pressure, annealing time, and temperature. 

A series of annealing experiments on oligoclase, labradorite, and by- 
townite shocked to 45 GPa reveals the influence of the chemical composition, 
i.e., viscosity of the starting material (2) on the rate of recrystallization 
of the respective diaplectic glass. A minimum temperature of more than 800'~ 
is required to yield any recrystallization. Oligoclase starts to recrystal- 
lize at 900°C, 5 h, where labradorite as well as bytownite are already 

0 
completely recrystallized. Lath-like oligoclase crystals appear at 1000 C, 
5 h oriented in a constant direction in a still glassy matrix. This texture 
was also found to exist in labradorite diaplectic glass at lower shock pres- 
sures (32 GPa) and lower annealing temperatures (900°C) and thus might be in- 
dicative of a certain sample viscosity. Annealing of diaplectic glass of 
feldspar composition produces numerous vugs of considerable size at temper- 
atures well below the melting point of the respective crystal. Vesiculation 
is more pronounced in Na-rich samples as compared to Ca-rich plagioclases. 

A series of diaplectic glasses of labradorite composition produced by 
experimental shock of 26, 28, 32, 34, 39.5, and 45 GPa peak pressure has been 
annealed for .5 to 100 h at temperatures of 800, 900, and lOOOoC (Fig. 1). At 
8000C recrystallization of diaplectic glass has not yet started, while crys- 
talline areas in the 26 and 28 GPa samples now display birefringence similar 
to the unshocked material. At 9000C recrystallization of the diaplectic glass 
starts along cracks and grain boundaries. The time required to yield recrys- 
tallization increases with increasing shock pressure. A temperature of 1 0 0 0 ~ ~  
leads to almost instantaneous recrystallization of labradorite shocked to 
pressures as high as 39.5 GPa while the 45 GPa sample is totally recrystal- 
lized only after 5 h annealing time. 

Additional information can be derived from the recrystallization tex- 
tures. It is evident that these textures at constant annealing conditions 
depend on the peak shock pressure experienced by the sample. Annealing for 
1 h at lOOOoC produces tiny crystallites oriented crystallographically in the 
same direction as the large still crystalline parts in the samples shocked to 
26 and 28 GPa. The size of these crystallites increases continuously with in- 
creasing shock pressure. This indicates a decreasing number of crystallization 
nuclei and a decreasing viscosity of the diaplectic glass with increasing 
shock pressure. The constant orientation of the crystallites is maintained up 
to shock pressures as high as 39.5 GPa where part of the sample crystallizes 
in a fibrous to spherulitic texture. This indicates a close structural rela- 
tionship between diaplectic glass and the crystalline state (3). The crystal- 
lites display a wavy extinction and the absence of twinning appears to be 
typical. 
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At 45 GPa the sample recrystallizes with spherulitic texture indicating 
the formation of melt glass rather than diaplectic glass at this pressure (4). 

It may thus be possible to use recrystallization textures as a tool to 
determine the shock pressure that led to the formation of diaplectic glass in 
natural samples. In addition the refractive index (RI) of the diaplectic 
glass may be used as well. Fig. 2 gives the RI of diaplectic glass of varia- 
ble composition and shock pressure as a function of the An-content of the 
plagioclase. The area between the RI curves for crystals and respective melt 
glass is divided into 4 regions which depict shock pressures < 28, 28-30, 
30-34, and > 34 GPa, resp. It should be noted, however, that diaplectic 
glasses with high Ca-content show values of the RI in the range of the corre- 
sponding crystal, and the use of this diagram may be limited to plagioclase 
compositions below AnG5 mainly because of the scarcity of data for diaplectic 
plagioclase glass of higher An-content. 
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Determination of shock pressure from 
RI of diaplectic plagioclase glass. 
Literature data (5) - (8). 
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