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The Tharsis Montes consist of three large shield volcanoes 
named Arsia Mons, Pavonis Mons, and Ascraeus Mons (Fig. I), long 
recognized to have many overall similarities (1-3). Early Viking 
results were interpreted to indicate that the Tharsis Montes 
displayed either differing degrees of structural evolution 
between volcanoes of similar age (4) or that a temporal variation 
is present, with Arsia Mons the oldest construct and Ascraeus 
Mons the youngest (5-7). This work presents new observations 
from the complete set of both Mariner 9 and Viking images on 
styles of volcanism and the modification of volcanic landforms 
present on the three Tharsis Montes (8). 

All three volcanoes possess similar characteristics: gentle 
( ~ 5 ~ )  flank slopes, entrants in the northeastern and southwestern 
flanks that were sources for lavas extending away from each 
shield, summit caldera(s), and enigmatic lobe-shaped features 
superposed on the plains to the west of each volcano. However, 
the three volcanoes display different degrees of circumferential 
graben and trough development in the summit regions, complexity 
of caldera collapse events, secondary summit region volcanic 
construction, and erosion of the lower western flank due to mass 
wasting or process(es) related to the lobe-shaped features. 

Arsia Mons (Fig. 1A) has a 100-km-diameter simple caldera 
with small cones (interpreted to be small shields) crossing the 
caldera floor ( 3 ) ,  graben on the western flank right up to the 
caldera rim but absent within 100 km of the caldera rim on the 
eastern flank, and a western basal scarp separating the lobe 
deposits from the shield. Pavonis Mons (Fig. 1B) has a 45-km- 
diameter simple caldera superposed on a shallow 85-km-diameter 
depression that postdates several wrinkle ridges on the 
depression floor, several small cones around the caldera rim 
interpreted to be cinder cones, a nonuniform distribution of 
flank graben present to within 20 km of the depression rim, and 
part of the shield surface that appears to post-date the 
formation of the flank graben. Ascraeus Mons (Fig. 1C) has a 60- 
km-diameter complex of six to eight nested calderas with no small 
cones, no flank grabens within 100 km of the caldera rim, 
prominent flank terraces, and a western basal scarp that was the 
source of lavas that post-date the shield surface. All three 
volcanoes have a lobe-shaped deposit with a ridged distal margin 
west of the shield, with each lobe starting at an elevation of 
10-11 km and terminating at 6 km elevation. The lobes are 
superposed upon all but the youngest surrounding plains. Each 
lobe may reflect a catastrophic slide event; landforms within the 
lobes suggest this was followed by effusive activity and the 
deposition (at Arsia and Pavonis Montes) of a smooth, perhaps 
pyroclastic unit. The subtle differences between the Tharsis 
Montes imply that, while they had similar overall histories, each 
volcano represents a unique variation on the theme. 
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