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Table 1 Elastic stiffnesses and their coefficients of temperature and pressure for a- and 5 quartz
Q- quartz B- quartz
Flasti ) 0C;/ T Elasti c§
Jastie v (@C;/0p )1 (0Cs/OT ) Jastie T @C/op)r A K
stiffness /( GPa) /(GPacK~ Y stiffness /( GPa)
Cn 86. 6 3.28 - 0. 0115107 Cu 142. 0 3.28 - 232.0 -0.63
C3 106. 1 10. 84 - 0. 0354547 C33 129. 1 10.84 - 149.0 0. 60
Cuy 57. 8 2.66 - 0. 0198703 Cu 37.0 2.66 0 0
Cin 6.7 8.66 — 0. 0345437 Cn 40. 5 8.66 - 232.0 -0.63
Ci3 12. 6 5.97 - 0. 0178525 Ci3 55.1 5.97 - 190.5 - 0.61
Cu -17.8 1.93 - 0.000589117 Cia 0 1.93 0 0
Cii= Cxn, Cis= Cse Css= Ca4, Cos= (1/2) (C11— C12), ||Ci1= C2, C14= Cse, Cs5= Ca4, Cos= (1/2) (C11— Cr2),
Cyu= C13, Ca= — Cy, C15= Cre= Cors5= Cxu= Ci3, Cu= - C14, C15= Ci6= Cos5=
Ca6= C3y= C35= C36= Cy5= Cy6= 0 Ca6= C34= C35= C36= Cus= Cs6= 0
Cj= C%+ (0C;/0p)rxp+ Ayl T— TJ%
Ci= C%+ (3C;/0p)rx p+ (2C;/OT ), x (T- 298) o oY
) ’ T . is the equilibrium transition temperature.
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CALCULATION OF THE STRAIN, STRESS AND ELASTIC
ENERGY FOR a- B QUARTZ TRANSITION
AND ITS GEOLOGICAL SIGNIFICANCE

ZHOU Werr ge', XIE Hong sen', ZHAO Zht dan?, ZHOU Hui’>, GUO Jie'

(1. Laboratory of Geodynamic under High T emperature and Pressure, Institute of Geochemistry,
Chinese A cademy of S dences, Guiyang 550002, China;
2. Department of Geology, China University ¢ Geosciences ( Bejing), Beijing 100083, China;
3. Department of Geology, Beijing University, Beijing 100871, China)

Abstract: The variations of the lattice parameters of a - and B-quartz at high pressure and high tempera-
ture were calculated with the compressional and thermoelastic properties of a- and B-quartz. Combined the
data of a—B quartz transition experiments with the results from calculation, the lattice parameters of a -
and B-quartz at their transition pressure and temperature w ere determined firstly. Then, the strains, stresses
and elastic energies for a—B quartz transformation were evaluated according to Hooke’ s law. The results
indicate that at the pressure of O~ 1. 1 GPa, the linear strains vary within — 0. 006~ 0. 005, the volume
strains within — 0. 016~ 0. 012, the stresses within — 0. 46~ 0. 14 GPa, and the elastic energies within 965
~ 2760 kJ/m*>. At about 0.5 GPa, the strains, stresses and elastic energies achieved their minimum values.
Based on the calculated results, the effect of the a—B8 quartz transformation on the wall rock in the crust
during the acid magma intrusion is discussed.

Key words: a —B quartz transition; strain; stress; elastic energy



