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1. Overview: Volatile cold trapping and ice 
enrichment of the Martian upper crust have likely 
resulted in the formation of discontinuous ice lenses, 
sills, and wedges and/or ice-filled interstitial pore spaces.   
Lacustrine and fluvial processes have produced 
evaporitic or freeze-precipitated deposits of hydrated 
salts.  In another abstract in this volume (Kargel et al.) 
we examine how these types of materials may have been 
incorporated into a volatile-rich Noachian Basal Layered 
Unit several kilometers thick in many regions of Mars. 
We are investigating both “bottom up” permafrost 
processes affected by geothermal heat, and climatically 
driven (“top down”) permafrost ice processes and 
features.  Recently, we have begun to extend these 
studies to evaporitic materials. Our study considers these 
processes and effects on both Mars and Earth.   

The local importance of clathrate hydrates in 
Alaskan permafrost and other cold areas and the likely 
greater abundance of CO2-rich clathrate and various salt 
hydrates on Mars suggests that gas-rich 
geothermal/volcanic-permafrost interactions are apt to be 
important locally on Earth and more so on Mars.  Such 
processes and features on Earth, however, are more 
accessible to direct investigation and may yield insights 
needed to understand Mars.  As part of a MFRP 
investigation, we have been investigating western 
lowland permafrost areas of Alaska for indications of 
both bottom-up and top-down disturbances of permafrost 
due to volcanism, geothermal heat flow, and climate 
change; and debris covered glaciers in other areas.   

The figures are a sample of features studied in 
three regions of Alaska, the first two having lowland 
permafrost, and the third having debris-covered glaciers: 
Bering Land Bridge National Preserve, Yukon Delta 
National Wildlife Refuge, and Wrangell-St. Elias 
National Park.  These are in addition to the world's 
largest known maar craters in northern Bering Land 
Bridge, which we reported on last year, and which we 
think are related to volcanic interactions with methane 
clathrate.   

We have identified and will show some 
possible Mars analogs of these features. 
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