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(dKo.ldP). is obtained (,fable 6). The inferred 7.el'o-pre~sure densities of ]\1n02 
and Sn02 are in reasonable agreement with the true densities of these phases, 
considering the quality of the experimental data. Clendenen and Dl'ickamer 
[1966] have observed the occurrence of 'apparent' phase transformations in 
these minerals under static high pressures. We conclude that the volume changes 
in these transformations are likely to be relatively small. 

The transformation of Si02 under shock conditions has been fully discussed 
by Wackerle [1962] and McQueen et al. [1963]. Their data, together with the 
recovery experiments of DeCarli and Milton [1965], provide strong evidence 
that the high-pressure phase produced during the shock was indeed stisho\'ite. 
Our inferred zero-pressure density for shocked Si02 is in excellent. agreement 
with that of stishovite (Table 10). The behavior of titanium dioxide has been 
discussed by McQtteen et al. [1967a], who concluded that transformation to a 
pbase with a structure related to fluorite had occurred. Reduction of the shock 
data for rutile [Anderson and ICanamori, 1968] supports this intCl"j)retation 
(Table 10) . The large density increase (,.....30%) is caused by the increase in 
coordination of the titanium atom from 6 to 8. 

Syono and Akirnoto [1968], having observed that Pb02 , which has a rutile 
structure at low pressure, can be transformed into a fluorite structure under 
high pressure, suggest that stishovite may also transform to the fluorite structure 
at ultrahigh pressure. Flljisawa [1968] has suggested that the fluorite modifica­
tion of Si02 may be of significance in the earth's mantle. The shock data on 
Si02 that extend to pressures greater than the pressures at the core-mantle 
boundary do not support this suggestion, since they imply that stishovite is 
stable over the entire pressure range. The pressures required to induce a small 
atom like Si+ 4 (radius = 0.42 A) to transform from six-fold to eight-fold cOOl'di­
nation with respect to oxygen are likely to be very much higher than the pressures 
required for the transformations of rutile and Pb02 to the fluorite structure 
(Ti·H = 0.68 A, Pb+ 4 = 0.84 A) (see Figure 13). Furthermore, it should be 

TABLE 10. Interpretation of Zcro-Pressure DensiLies and St.ructlll'cs of Somc Simple Oxides 
under Shock 

Calculated 
Zero-Pressurc 

Density of 
Initial Oxide Shocked Phase, 

Density g/cm' 

3.99 AbO, 3.94",4.04" 
3.58 MgO 3.70", 3.82" 
5.23 Mn02 5.09 
6.99 Sn02 
4.25 Ti02 5.7P 
2.65 Si02 4.34 
5.27 -Fe2O. 5.96 

• See Table 3. 
b Calculation by Anderson and Kanamori [19681. 

InfelTed 
Structure 

of Shocked 
Phase 

Un lransf 0 rmcd 
Untransformed 
Unt.ransformed 
Untransformed 
Fluorite 
St.ishovite 
Perovskite 

Structure 
Density, 
g/cm 3 

5.5 
4.28 
5.8 


