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troughs in Tempe Terra and a braided channel system (Olympica Fossae) of Amazonian age 
that originates from an enlarged crack of Ceraunius Fossae. The water that produced these 
features may have been entrapped and possibly frozen in the megaregolith, and it may have 
been released by magma heating with fractures acting as conduits. Small volcanic shields 
formed along fractures at about the same time as the formation of the channels and troughs. 

The depth to consolidated basement around Alba Patera may be 5-7 km, if we assume 
a 3-4 km total accumulation of Amazonian volcanic material (based on elevation) and a 2-3 
km average depth to basement in surrounding regions [lo]. Thus, the greater depths (5-7 krn) 
indicated by graben measurements may correspond to the megaregolith-basement interface. 

The drainage of pit chains in this region may have been facilitated by the opening of 
tension cracks or dikes beneath particular grabens. This hypothesis is supported by the 
simple geometry of the grabens; the formation of similar structures on Earth; photogeologic 
evidence of lava flows emanating from grabens, fractures, and fissures; and mechanical 
models and failure criteria relating the extension in the grabens to opening of the subsurface 
cracks [14]. Collapse of the overlying poorly consolidated material into the widened tension 
cracks would have been facilitated by hydraulic relaxation and subsidence of the magma. 
Magma eruption near the pit chains may have been inhibited by the frozen ground. 
Secondary subsurface erosion caused by turbulent flow of ground water along cracks may 
have induced further collapse in places. At Tempe Terra, scalloped troughs indicate 
coalescence of pits, perhaps due to mass wasting of icy slope material. 

Calculations using measured pit volumes and pit chain lengths and a reasonable 
estimate of tension crack width (25-90 m), based on the extension across faults bounding 
grabens, indicate that cracks 1-3 .km deep.can provide the space for the material evacuated 
from the pits. Cracks of these dimensions are reasonable on the basis of similarity in scale 
to terrestrial analogs and simple failure criteria applied to Mars [14]. 
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