
Thursday, March 16, 2006 
THE GALILEAN SATELLITES 

8:30 a.m.   Amphitheater 
 

Chairs: R. M. Nelson 
  J. R. Spencer 
 
8:30 a.m. Geissler P. E. *   McMillan M.  

Galileo Observations of Volcanic Plumes on Io [#1913] 
Galileo images of the gas and dust components of Io’s plumes show that Prometheus-type plumes deposit 
pyroclastic particles entrained with the gas flow. Pele-type plumes, in contrast, may deposit material condensed 
from the gas phase. 
 

8:45 a.m. Rathbun J. A. *   Spencer J. R.  
Loki, Io:  Groundbased Observations and a Model for the Change from Periodic Overturn [#2365] 
Loki is the most powerful volcano on Io. Here we present new groundbased observations of Loki’s brightness 
and a model for the observed change from periodic to constant behavior. 
 

9:00 a.m. Davies A. G. *   Keszthelyi L. P.    Wilson L.  
Estimation of Maximum Effusion Rate for the Pillan 1997 Eruption on Io:  Implications for Massive Basaltic 
Flow Emplacement on Earth and Mars [#1155] 
We estimate maximum effusion rate for the 1997 Pillan eruption to be 18000 to 59000 m3/s, in the range 
proposed for rubbly pahoehoe flood lava flows on Mars and Earth. Modelled thermal emission compares 
favourably with observations. 
 

9:15 a.m. Jaeger W. L. *   Davies A. G.  
Models for the Crustal Structure of Io:  Implications for Magma Dynamics [#2274] 
We present a robust model for the crustal density structure of Io, which we use to constrain magma dynamics 
with emphasis on the Prometheus volcanic center. Preliminary results indicate that magma will pond at shallow 
depths under a volatile layer. 
 

9:30 a.m. Hurford T. A. *   Bills B. G.    Sarid A. R.    Greenberg R.  
Unraveling Europa’s Tectonic History:  Evidence for a Finite Obliquity? [#1303] 
It has been shown that Europa should have a forced obliquity of ~ 0.1 degrees, which must be accounted for 
when computing Europa’s diurnal stress field. Using this fact, we produce maps of hypothetical cycloids on 
Europa that give better fits to observed cycloid patterns. 
 

9:45 a.m. Tobie G. *   Duval P.    Sotin C.  
Grain Size Controlling Processes Within Europa’s Ice Shell [#2125] 
On the basis of a physical model of grain size evolution, we determine the grain size distribution within a 
convective ice shell on Europa. Our simulations demonstrate that the grain size distribution is strongly 
heterogeneous with values ranging from 1 mm to several centimeters. 
 

10:00 a.m. Barr A. C. *   McKinnon W. B.  
Convection in Icy Satellites with Self-Consistent Grain Size [#2130] 
Ice grain size controls the evolution of ice I shells of large to midsized icy satellites. Measurements of 
recrystallized ice grain size observed in terrestrial ice sheets are used to determine the likelihood of convection 
in the satellites and to constrain grain size in convecting shells. 
 

10:15 a.m. McCarthy C. *   Cooper R. F.    Kirby S. H.    Durham W. B.  
Ice/Hydrate Eutectics:  The Implications of Microstructure and Rheology on a Multiphase  
Europan Crust [#2467] 
Water-ice/salt-hydrate aggregates (of composition of interest to tectonics on Europa), prepared by eutectic 
solidification, are evaluated for their microstructures and mechanical (creep) responses.  Eutectic 
microstructures affect strength to first order, increasing it significantly over that for pure ice I, for appropriate 
phase volume fraction. 

Lunar and Planetary Science XXXVII (2006) sess504.pdf

1303.pdf
2274.pdf
1155.pdf
2130.pdf
2125.pdf
2365.pdf
1913.pdf
2467.pdf


10:30 a.m. Han L. *   Tobie G.    Showman A. P.  
Thermal Convection in Europa’s Silicate Mantle [#2302] 
We perform numerical simulations in 3D spherical geometry to study the properties of convection in Europa’s 
silicate mantle using the finite-element code CitcomS including temperature-dependent viscosity. 
 

10:45 a.m. Zolotov M. Yu. *   Krieg M. L.    Shock E. L.    McKinnon W. B.  
Chemistry of a Primordial Ocean on Europa [#1435] 
Physical-chemical modeling shows that ocean-forming fluids and a primordial ocean were cold, reduced, 
alkaline, Na-, Cl-rich but not saline, depleted in Mg, sulfides and sulfates, and departed from redox equilibria 
because of H2 separation and escape. 
 

11:00 a.m. Bland M. T. *   Showman A. P.  
Tectonic Resurfacing of Icy Satellites by Periodic Necking Instabilities:  Application to Ganymede  
and Enceladus [#1417] 
We present two-dimensional finite element models of the formation of Ganymede’s grooved terrain. These 
models provide significant insight into tectonic resurfacing processes on both Ganymede and smaller icy 
satellites such as Enceladus. 
 

11:15 a.m. McKinnon W. B. * 
Formation Time of the Galilean Satellites from Callisto’s State of Partial Differentiation [#2444] 
Simple energy arguments imply that Callisto cannot have finished accretion any earlier than 2.5 Myr after  
CAI condensation. Such a limit has important implications for the formation of Jupiter and other giant  
planet satellites. 
 

11:30 a.m. Johnson T. V. *   Clark K. B.    Greeley R.    Pappalardo R. T.  
Europa Exploration:  Challenges and Solutions [#1459] 
Post-Galileo exploration of Europa presents a number of major technical challenges. We conclude that a 
flagship class Europa mission can now be developed relying on existing technologies, having significantly more 
capability and returning more science than the previous Europa Orbiter concept. 
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