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This poster describes our methodology for modeling 
the simultaneous geophysical and dynamical evolu-
tion of the icy satellites of Saturn.  For each of the 
model’s modules we identify the relevant physical, 
chemical, mineralogical, and material science princi-
pals that are used.  Then we present the logic of the 
modeling approach and its implementation.  The main 
modules handle thermal, geological, and dynamical 
processes.  Key parameters such as temperature, 
thermal conductivity, rigidity, viscosity, Young’s 
modulus, tidal Love number k2, and frequency-
dependent dissipation factor Q(ω) are transmitted 
between the modules in the course of calculating an 
evolutionary sequence.  Important initial conditions 

include volatile and nonvolatile compositions, forma-
tion time, rotation period and shape, orbital eccentric-
ity and semimajor axis, and temperature and porosity 
profiles.  The thermal module treats the thermal ef-
fects of accretion, melting of ice, differentiation and 
tidal dissipation.  Heat transfer is by conduction only 
because in the cases thus far studied the criterion for 
convection is not met.  The geological module han-
dles the evolution of porosity, shape, and lithospheric 
strength.  The dynamical module calculates despin-
ning and orbital evolution.  Chief outputs include the 
orbital evolution, the interior temperatures as a func-
tion of time and depth, and other parameters of inter-
est such as k2, and Q(ω) as a function of time.  
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