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In a companion abstract we have presented the data base for the pressure 
calibration of the refractive index and birefringence of shockeda-quartz (1). 
One of the basic problems of shock pressure calibration with single crystal 
material is the applicability to shock metamorphosed polymineralic rocks 
(shocked in recovery experiments or in natural impact rocks). Preliminary 
results bearing on this problem were obtained through shock recovery 
experiments on a banded biotite-quartz-oligoclase gneiss (POR6) cut 
perpe dicular to the schistosity. The same samples were also used for Rb-Sr 
and 3'~r-'o~r investigations (2, 3). The peak ressure of the shock wave E propagating through the steel plate on top of t e samples was 60 GPa. Because 
of the sample geometry (20 mm diameter, 2.5 x n  thickness) this pressure was 
not reached in the sample as not enough shock wave reverberations were 
achieved in the 2.5 mm thick sample before the rarefraction wave reached the 
sample and the pressure decayed. 

The average of the refractive index of 10 quartz rains of gneiss sample 
POR 6/14 and of 9 quartz grains of gneiss sample POR 6715 indicate an average 
peak pressure in both samples of 36 and 35 GPa, respectively, based on the 
calibration curve of Fig. 1 in (1) (Table 1). The standard deviation of the 
shock pressure is 1.8 and 0.5 GPa, respectively, in the two samples. The 
refractive index of diaplectic oligoclase glass in both samples is 
even less variable than that of the coexisting diaplectic quartz glass. The 
standard deviation of the refractive index whose average (1.5094) is 
identical in both samples, is 0.00018 and 0.00028, respectively (Table 1). 
Unfortunately, the pressure calibration of the refractive indices of the 
oligoclase glass cannot be made accurately because of an insufficient data 
base and because of the extremely small pressure-dependent change of 
refractive index in this particular pressure range (see Fig. 12 of (4)). At 
this point we can only conclude that the oligoclase glass indicates a peak 
shock pressure in the range between 38 and 45 GPa. Since the glass is free of 
vesicles and flow structures it is highly probable that the upper limit is 42 
GPa instead of 45 GPa (5, 6, 7). 

In thin sections of the shocked gneiss samples which were cut parallel to 
the direction of the shock wave propagation, it is recognized that the degree 
of shock metamorphism of quartz and oligoclase is relatively homogeneous 
throughout the sample. Only a few rare quartz grains display a barely visible 
birefringence and multiple sets of planar elements. They were obviously not 
represented in the grain population for which the refractive index was 
measured. They indicate that the pressure deviates locally to values as low as 
34 GPa extending the range of pressure observed in individual quartz grains to 
34 - 39.5 GPa for gneiss,sample POR 6/14 whereas in POR 6/15 this range is 
only 34 - 36 GPa (see also Table 1). In thin sections of both shocked gneiss 
samples areas were observed in which biotite grains are partially or 
completely transformed to an assemblage of brownish vesiculated melt and 
opaque phases. In other areas biotite displays normal birefringence and 
pleochroism. These observations are in full agreement with similar 
observations made in naturally and experimentally shocked rocks (e.g. 8, 9, 
10). These effects which indicate local stress and temperature concentrations, 
are caused by the appreciable differences of the shock impedance (density 
times shock wave velocity) of biotite and tectosilicates. We conclude that 
shock pressure in the investigated gneiss samples varies mainly in the 34 - 40 
GPa range with local excursions of pressure at biotite-tectosilicate grain 
boundaries to estimated values of at least 45 GPa. This pressure appears to be 
required in order to produce sufficient post-shock heat for melting (4, 7, 
10). 

The present results of our ongoing experimental studies lead to the 
following basic conclusions: (a) The shock pressure experienced by quartz 
grains in crystalline rocks can be estimated to an accuracy of about + 1 to + 
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1.5 GPa in the 25 - 35 GPa range and to about + 2 to + 2.5 GPa in the 35 - 50 
GPa range on the basis of the most accurate reTractive index measurements 
presented in (I), (b) The observed characteristics of the natural shock 
metamorphism of polymineralic crystalline rocks can be reproduced aL large in 
small scale shock recovery experiments in which the duration of the pressure 
pulse (ca. 50 nsec) is orders of magnitudes less than in natural impact 
events . 
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Table 1: Homogeneity and calibration of shock pressure in quartz and 
oligoclase grains of an experimentally shocked banded gneiss (POR6); 
calibration based on measured refractive indices and on Fig. 1 of 
(1); see also text 
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Gneiss sample POR 6/14 
quartz-rich biotite-rich 

laver layer 
quartz 

Gneiss sample POR 6/15 

z 6 
n 1.4631 

;n 
0.002 

37.0 
P 2.0 

quartz-rich 
layer 

4 
1.4646 
0.002 

35.2 
1.0 

biotite-rich 
layer 

quartz (total sample) 

Z 10 
n 1.4637 
s n 0.002 
P 36.3 
P 1.8 

oligoclase An27 .5 

Z 4 3 
n 1.5095 1.5093 . 
S n 0.0002 0.0002 
P 38-45 38-45 

z = number of measured grains 
n = average refractive index 
Sn = standard deviation of r.i. 

quartz 

5 
1.4644 
0.0007 

35.0 
0.6 

4 
1.4649 
0.0006 

34.8 
0.3 

quartz (total sample) 

9 
1 . 4 6 4 6  
0.0007 

34.9 
0.5 

oligoclase Anz7.  5 

3 4  
1.5095 1.5094 
0.0002 0.0003 
38-45 38-45 

----- 

P = average shock pressure (GPa) 
Sp = standard deviation of pressure 


