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COMPARISON OF FLANK MODIFICATION ON ASCRAEUS AND ARSIA 
MONTES VOLCANOES, MARS. James R. Zimbelman (CEPS/NASM, 
Smithsonian Institution, Washington, DC 20560) 

Geologic mapping of the Tharsis Montes on Mars is in 
progress as part of the Mars Geologic Mapping Program of NASA 
(1). Mapping of the southern flanks of Ascraeus Mons at 
1:500,000 scale was undertaken first (2), followed by 
detailed mapping of Arsia Mons ( 3 ) ,  and mapping of Pavonis 
Mons will begin later this year. Results indicate that each 
of the Tharsis volcanoes displays unique variations on the 
general 'theme' of a martian shield volcano (1,4). Here we 
concentrate on the flank characteristics on Ascraeus Mons and 
Arsia Mons, the northernmost and southernmost of the Tharsis 
Montes, as illustrative of the most prominent trends. 

Both Ascraeus and Arsia Montes have relatively uniform 
flank slopes of 4O to 5O ( 6 ) ,  consistent with the broad 
profile typical of shield volcanoes. Both volcanoes have 
calderas at their summit, although at Ascraeus Mons there is 
a nested complex of six (7) or more (8) collapse events, 
while Arsia Mons has only a single 100-km-diameter caldera 
(7). Both volcanoes have erosional scarps with about 300 m 
of relief on their western flanks, at an elevation of 10 km 
on Ascraeus Mons (2) and an elevation of 15 km on Arsia Mons 
(3). Elevation differences for the scarps may be correlated 
to the overall age of the constructs obtained from some (9) 
but not all (10) crater counts. Both volcanoes have low 
thermal inertias indicative of a covering of fine dust (ll), 
even after corrections for elevation-dependent thermal 
conductivity (12). Arcuate ridges within isolated hollows 
along the scarp on Arsia Mons (422A27, 38 m/pixel) are 
interpreted here to be sand dunes, consistent with a recent 
reevaluation of thermal conductivities on the martian 
volcanoes (13). The southern flanks of Ascraeus Mons have 
subtle terraces at about 50 km spacing and generally lack 
graben within 100 km of the caldera rim (1). In contrast, 
the southern flanks of Arsia Mons have few graben within 100 
km from the summit while the northern and western flanks have 
graben up to the caldera rim (1). Nonuniform tensional 
forces have been exerted on the Arsia Mons shield to produce 
this pattern. Such extensional asymmetries may be indicative 
of nonuniform stresses within the shields (14), perhaps 
related to their location on the side of the Tharsis crustal 
uplift (15). The details mapped on both volcanoes should 
provide new constraints on various geological and geophysical 
processes inferred to be active on the martian volcanoes. 
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