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Introduction:  Volcanic and geothermal activity on 

earth melts extensive ice caves into glaciers or snow-
pack. These features are useful indicators of heating 
and form a warm, moist, radiation-shielded, stable mi-
croclimate which can be hospitable to life. In particu-
lar, the thermal buffering effect due to latent heat of 
phase change leads to stable temperatures. The highest 
permanent liquid water masses in Antarctica and North 
America are inside fumarolic ice caves. 

Beyond Earth, ices are prevalent in our solar sys-
tem. Wherever ice undergoes phase change to liquid or 
vapor, caves are possible. Ocean worlds such as Encel-
adus and Europa certainly have void spaces in their ice 
masses. Layering of CO2 and water ice in Mars’ polar 
caps, combined with seasonal insolation changes, leads 
to the formation of voids in the ice. Complex icy envi-
ronments like Titan and Pluto are likely to exhibit simi-
lar void systems. 

Comparing and contrasting between Earth’s diverse 
range of ice caves in terms of their micoclimates and 
their morphologies helps us imagine properties and 
behaviors of caves in ice elsewhere in the solar system. 
Additionally, learning how to detect Earth ice caves 
from aerial or orbital data could help us to recognize 
them when we find them on other planets. 

The author has worked inside the fumarolic ice 
caves near the summits of Mt Erebus, Mt Rainier, Mt 
St Helens, and Villarrica. He will present a comparison 
of their overall shapes, scales, formation mechanisms, 
and microclimates, using photos, maps and time series 
data. He will then muse on what we might encounter 
when we begin to visit caves in ice elsewhere in the 
solar system, and how we might study them remotely.  
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