
Vital signs: seismology of icy ocean worlds: identifies diverse sources of
seismic information related to active features and habitability, including
fluid motions within and below ice. Heuristically argues that known ocean
worlds will all be more seismically active than Earth’s Moon.

Vance et al. 2018, Astrobiology

Expected seismicity and seismic noise environment of Europa: catalogues
of expected seismic release and spectral characteristics for fractures and
oceanic turbulence. Anticipated signals are below the threshold of a
conventional geophone, but measurable by modern instruments.

Panning et al. 2018, JGR Planets

Seismic wave propagation in icy ocean worlds: uses waveform analyses 
to identify and classify wave types, developing a lexicon for icy ocean 
world seismology intended to be useful to both seismologists and 
planetary scientists.

Stähler et al. 2018, JGR Planets

Geophysical investigations of habitability in ice-covered
ocean worlds: computing interior structure consistent with
thermodynamics and geophysical measurements enables
forward models of measureable properties diagnostic of
composition and thermal evolution, including density,
sound speed, electrical conductivity.

Vance et al. 2018, JGR Planets
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The “hole” story:  Porosity and the 
detectability of silicates in the mid-IR
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Implications for the interpretation of current (e.g., Cassini) and future 
(e.g., Lucy, JWST, OSIRIS-REx, Europa Clipper) mission data

Increasing porosity makes silicates more detectable in the mid-IR and shifts diagnostic band 
positions. Understanding how porosity effects spectra will prevent misidentifying minerals and 
misinterpreting as noise the strong silicate features that can occur in highly porous material. 

Increasing 
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C.L. Young et al., in review at Icarus, 2018.









High planetary heat flows allow for geologic 
activity, including “viscous relaxation” or softening 
of topography. 
This process causes the bowl of impact craters to 
flatten much more quickly than the rims, leaving a 
distinct crater shape that is observed on 
Ganymede. 

Models of relaxation estimate the heat 
fluxes required to produce the shallow 
craters seen on Ganymede.  

30 Miles

Ganymede’s Heat Flow Rivaled that of Earth and Mars
Bland et al. 2017 & Singer et al. 2018 (Icarus)
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Ganymede’s Past High Heat Flows
Bland et al. 2017 (Icarus)

 High heat flows allow for geologic activity on icy 
moons, including “viscous relaxation” or softening 
of topography. 

 This process causes the bowl of impact craters to 
flatten much more quickly than the rims, leaving a 
distinct crater shape that is observed on 
Ganymede. 

 Models of the relaxation processes are 
compared to the depths of craters on 
Ganymede and require heat fluxes of at 
least 30–40 mW m−2 to relax.  Heat fluxes 
as high as 100–150 mW m−2 are 
suggested in some regions.

 This is comparable to other 
measurements of heat flux and 
predictions from Ganymede passing 
through a Laplace-like resonance.
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Potential Regional Variation in Ganymede’s Heat Flow
Singer et al. 2018 (Icarus)

 Apparent depths for 180 craters on Ganymede 
were measured.

 Many craters exhibit substantially reduced depths 
compared to fresh craters.

 Equatorial and mid-latitude regions show a bi-
modal pattern where larger craters are either 
relatively deep or very relaxed.  Regions near the 
south pole show a different pattern.

 The results imply overall high heat flow and 
potential regional thermal variation. 


	Slide Number 1
	Slide Number 2
	The “hole” story:  Porosity and the detectability of silicates in the mid-IR
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Ganymede’s Heat Flow Rivaled that of Earth and Mars��Bland et al. 2017 & Singer et al. 2018 (Icarus)
	Ganymede’s Past High Heat Flows��Bland et al. 2017 (Icarus)
	Potential Regional Variation in Ganymede’s Heat Flow��Singer et al. 2018 (Icarus)

