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The majority of volcanic edifices in the plains of Venus imaged by Magellan SAR 
have terrestrial counterparts1, in morphology if not in scale. However, one class of positive 
topographic feature is not interpretable solely as being the result of constructional volcanism. 
Such features are referred to as scalloped domes and to date do not appear to have a 
terrestrial analogue. 

These features, typically between 5-10 km in diameter with heights of 500-1000 m 
have a nearly circular plan view with top surfaces that are flat, convex or concave. The 
margins of the edifice are steep, with scalloped or furrowed form, with ridges separating the 
scallops forming radiating features; This occurs around the whole or a part of the feature. The 
marginal scallops have the form of landslide scars with lobate aprons of hummocky or rough, 
radar-bright material at the base of one or more of the scallops, and in some cases this 
extends outwards over the surrounding plains. These structures thus appear to be modified 
volcanic constructs and from the shape of the edifice the original form was that of a volcanic 
dome, a typical feature of the venusian plains. 

Over 80 scalloped domes have been identified from the image data covering 92% of 
the Venusian surface2. The majority of. such features are found in the plains, occuring 
individually and in associations often geographically related to other volcanic domes that have 
not experienced collapse. However a few have been found to occur at the summit of large 
volcanic constructs such as the 470 km diameter shield volcano Sapas Mons. 

The interpretation is therefore that these features represent volcanic domes modified 
by secondary processes (figure 1). This is supported by the observation that scalloped domes 
display a range in form from examples that show little alteration of a volcanic dome to those 
that are completely surrounded by a prominent, scalloped margin. The scallops appear to be 
relics of mass movement such as landslides. The radar-bright, lobate deposits adjoining the 
scallops appear to be debris aprons. Evidence that slope failure can occur 
penecontemporaneously with dome growth includes the observation that some of the debris 
aprons are cut by fractures that appear to be related to dome growth. In other cases, slope 
failure appears to have occured after the main constructional phase. 

In addition to processes resulting from slope failure, modification by magma withdraw1 
and breaching appear to operate in isolation or in combination over a range of temporal and 
spatial scales. In some cases, breaches appear to have allowed lava from inside the dome to 
flow out, indicating that failure occured during the eruption. Concentric fractures, sometimes 
observed may result from partial collapse into a partly emptied magma reservoir beneath the 
domes. 
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Collapse of the edges of volcanic domes due to oversteepening or explosion is a 
common phenomenon on Earth, resulting in an avalanche of the block and ash type. On 
Venus however, failure occurs that is orders of magnitude larger than that seen on Earth. A 
single collapse may be as large as 200 km3, comparable in size to a major sector collapse on 
a terresmal volcano3. Reasons for this may in part be that under the high ambient 
temperatures on Venus much weaker carapaces develop. Oversteepening of the front during 
dome growth could cause failure as could seismic activity related to the development of 
fractures surrounding some of the domes. 

References;(l) Head et a1 (1991) Science 252, 276-288. (2) Guest et a1 (1992) (in press). (3) 
Siebert (1984) J. Volcanol. Geotherm. Res., 22, 163-197. 
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Figure 1 Schematic representation of the formation of collapsed domes. The top row shows, 
from left to right, development of a collapsed dome with a concave upper surface, where 
magma withdraw1 and slope failure has taken place. The middle row shows the evolution 
from a dome where magma withdrawl, breaching and slope failure has occured, and a flat or 
concave topped feature is formed. The lower rows shows modification of a dome by slope 
failure only on its margins. Examples of each of these stages in the evolution of collapsed 
domes occur on the Venusian surface. 
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