
Wednesday, March 3, 2010 
PLANETARY DYNAMICS AND TECTONICS 

8:30 a.m.   Waterway Ballroom 5 
 

Chairs: Andrew Dombard 
  Scott King 
 
8:30 a.m. Roberts J. H. *   Barnouin O. S. 

The Effect of the Caloris Impact on the Mantle Dynamics of Mercury [#1266] 
We investigate links between the Caloris impact, the volcanism within and surrounding the basin, and 
effects on Mercury’s dynamo. A Caloris-forming impact at expected velocities cannot significantly 
heat the core, and should not affect the dynamo. 
 

8:45 a.m. Dombard A. J. *   Phillips R. J. 
Viscoelastic Finite-Element Simulations of the Flexure Under the North Polar Cap of Mars [#1865] 
The thick lithosphere may be explained if the mantle and crust are subchondritic and if there is a strong 
depletion of heat-producing elements in the mantle, possibly a result of the formation of the crustal 
dichotomy via a giant impact. 
 

9:00 a.m. Hood L. L. *   Kiefer W. S.   Langlais B. 
Parallel Modeling of the Apollinaris Patera Magnetic and Gravity Anomalies [#2006] 
Modeling of the A.P. magnetic anomaly is conducted to investigate whether a secondary concentration 
of magnetization exists at the construct itself. The gravity anomaly modeling is intended to investigate 
whether a significant buried load is implied. 
 

9:15 a.m. Nahm A. L. *   Schultz R. A. 
A Test of Global Contraction Models for Mars Using Observations [#2086] 
Based on observations of surface faults, we show that there is no evidence for a significant episode of 
global contraction on Mars. The amount of global contraction predicted by thermal models is larger 
than what is recorded by the surface faults. 
 

9:30 a.m. King S. D. * 
More Speculation on the Origin of Tharsis Rise [#2007] 
Using three-dimensional temperature-dependent convection calculations I show how Tharsis might 
have formed as a result of small-scale convection at a step in lithosphere thickness. 
 

9:45 a.m. Srámek O. *   Zhong S. J. 
Link Between Tharsis and the Hemispheric Dichotomy — Testing the Model of Rotation of  
Lithosphere for Mars [#2636] 
We present a series of models to test the “rotation of the lithosphere” hypothesis of Zhong (2009 
Nature Geosci.) that links the evolution of Tharsis to the hemispheric dichotomy on Mars. 
 

10:00 a.m. Bland M. T. *   McKinnon W. B. 
Folding on Europa:  Clues to the Mechanical Behavior of Ice Lithospheres [#2298] 
Models of folding of Europa’s lithosphere indicate that producing even low-amplitude folds (~200 m) 
requires large strains (5–10%), larger than those previously assumed. Thus, large contractional strains 
may be hidden in low-amplitude deformation. 
 

10:15 a.m. Han L. *   Showman A. P. 
Coupled Convection and Tidal Dissipation in Europa’s Ice Shell:  2. Non-Newtonian Viscosity [#1318] 
We present fully coupled simulation of convection and tidal heating to understand the impacts of non-
Newtonian rheology on convection and tidal heating. 
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10:30 a.m. Schenk P. * 
The Timing of Viscous Relaxation on Ganymede [#2083] 
Mapping of the distribution of relaxed and unrelaxed craters on Ganymede show a distinct spatial 
pattern. Implications for Ganymede’s thermal history will be discussed . 
 

10:45 a.m. Hurford T. A. *   Helfenstein P.   Spencer J. R.   Nimmo F. 
Using CIRS Data to Constrain Enceladus’ Libration State [#1771] 
The mismatch between the theory of tidal shear heating and the observations of heat on Enceladus may 
be due to the neglect of physical librations. Here we fit the observed emitted power along the tiger 
stripes with a model of tidal shear heating. 
 

11:00 a.m. Paganelli F. *   Pappalardo R.   Schubert G.   Stiles B.   Collins G. C.   Mitchell K.   Stofan E. 
Preliminary Analysis of Structural Elements of Titan and Implications for Stress [#2664] 
Titan possesses subtle but distinctive structural geological features. We use Cassini’s synthetic 
aperture radar (SAR), HiSAR (a high-altitude single beam imaging mode), and SARTopo data of Titan 
with emphasis on the structural interpretation of tectonic elements. 
 

11:15 a.m. Nimmo F. *   Bills B. G. 
Shell Thickness Variations and the Long Wavelength Topography of Titan [#1068] 
Titan’s global shape and gravity can be explained by shell thickness variations arising from tidal 
heating in a conductive ice shell. 
 

11:30 a.m. Mitri G. *   Pappalardo R. T.   Stevenson D. J. 
Evolution and Interior Structure of Titan [#2229] 
We model the accretion, evolution and interior structure of Titan, using the gravity data as constraints. 
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