Tidally Driven Frictional Heating and the Seismogenic Zone on Enceladus’ Tiger Stripes
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Frictional Heating Model

Frictional strength of polycrystalline ice and ice-ammonia mixtures have been measured
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studies, as well as our experimentally determined friction coefficient, frictional heating

with depth was determined with varying values for fault width and slip velocity. o :
Model Set-Up and Varying Parameters Preliminary Observations
Frictional heating estimations were based on the solution for heat diffusion during sliding on a fault of * Current model predicts partial melt temperatures in
finite thickness by Lachenbruch [1986] using the Carslaw and Jaeger [1959] equation based on the brittle layer could be reached in one slip event during

De th Of Pa rti al Me It solution for heat diffusion through a fault of finite thickness. Temperatures were calculated for different fault compression.
P time/space combinations as functions of time during/after slip and inside/outside the slipping zone. * Magnitude of fault width during slip seems to strongly
control heat generation.
Fault ~ Friction rate Rheologic Strength Varying slip velocities and fault-width magnitudes were used at different points of the tidal cycle. * Heat generation will vary along faults based on fault
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behavior with depth. Our goal NH, Phase Diagram
1s to constrain 1f and where Phase diagram showing the eutectic melting Stresses During Orbit
frictional melt 1s created in temperature for ice + ammonia (at 1 atm) is
the 1cy shell considering two 176 K. This means that partial melt could be Apparatus Schematic Experimental Results Stresses during a tidal cycle for a particular
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using polycrystalline 1ice and ice-ammonia temperature and levels off at around 0.9 as '
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