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(Gregori et al., 
2015) 



Equation 1: Flow law for dislocation creep in a 
quartz aggregate 

•  Dislocation Creep – Lines of defects/vacancies 
migrate through the crystal – can move far 
enough to create new grain boundaries 

•  Equation doesn’t take into account grain size of 
the quartz 

Equation Components: 
E – Strain Rate 
A – Material Parameter 
FH2O – Water Fugacity 
P – Water Fugacity Exponent 
σ – Stress 
HL – Molar Activation Enthalpy 
R – Gas Constant 
T – Temperature (K) 

(Okudaira, 
2012) 



Equation 2: Flow law for dislocation creep 
in quartz grains by grain boundary sliding 

•  Grain boundary sliding – crystals sliding 
past one another, occurs at high 
temperatures (Winter 2010) 

•  Takes into account 3-d grain size of quartz 

Equation Components: 
E – Strain Rate 
b – Burgers Vector 
mu – Shear Modulus of Quartz 
K – Boltzmann Constant 
T – Temperature 
D – 3-d Grain Size of Quartz (m) 
σ – Stress 
HG Molar Activation Enthalpy 
DG Pre-Exponential Factor 
R – Gas Constant 
T – Temperature (K) 

(Okudaira, 2012) 
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