
Temperature

De
pt
h

Simple Rules of Ice migration/retention:

Matt Siegler (JPL)



Temperature

De
pt
h

Ice driven down 
along  Thermal
gradient

Simple Rules of Ice migration/retention:

1)   Ice will migrate along thermal gradient when mobile
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Simple Rules of Ice migration/retention:

1)   Ice will migrate along thermal gradient when mobile
2)   Ice will deposit where the soil is below the frost point
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• If it is too warm, ice will not be stable in the subsurface

• Also, effective surface supply may decrease with 
increasing temperature and sublimation 

Temperature

De
pt
h

Supply Determined Frost Point

Depth of 
ice Table

Too Hot



• If it is too cold, or temperature amplitudes are low,  ice 
will be immobile 

Temperature

De
pt
h

Mean 120K,
Large gradient
(Ice Mobile)

Mean 80K,
Small gradient
(Ice Immobile)

Too Cold

Perhaps deep ice in cold 
Cabeus was just immobile



This results in a peak temperature for ice collection

Diffusion 
too slow so 
ice is not 
mobile

Surface is 
too hot so 
supply is 
too low

Schorghofer and Taylor, 2007
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Coincidentally, Mercury’s 
cold traps, which show 
plentiful near surface ice, 
are mostly 100-150K … So 
maybe we don’t need a 
time machine after all…
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