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Introduction: The majority of volcanic features observed on Venus so far are interpreted to represent basaltic 
volcanism,l3 although more silic compositions are possible in the Venus envir~nment.~ Venera lander chemical 
analyses support a basaltic composition for all landing sites5 except Venera 8, which is interpreted as an intermediate 
to silicic composition6. Magellan has revealed several clusters of distinctive, steep-sided volcanic domes3 similar in 
morphology to terrestrial domes with intermediate to silicic compositions and higher effective viscosities7. Here we 
characterize in detail the morphology of one of a set of seven steepsided domes 150 km southeast of Alpha Regio, 
compare it to terrestrial domes, and discuss implications for emplacement mechanisms and composition. 

Description: The E-W chain of seven circular volcanic domes3 rises amid a smooth, radar-dark plain at 30°S, 
11 - 13"E. The domes are each -25 km in diameter, almost circular in plan, and several have been estimated to be 
between 0.5 and 1.5 km high. Each dome overlaps or is overlapped by at least one other dome. The four eastern 
domes have sharper, more circular outlines, while the boundaries of the three western ones are diffuse, marked by 
craters, lava flows, and small satellite vents. We focus on one of the eastern domes in order to classify the major 
characteristics of dome morphology and to assess the eruption conditions which create that morphology (Fig. 1). 

Radar backscatter patterns show that the dome has steep sides and an almost flat top. The flat summit occupies 
80 - 85% of the dome radius. Altimetry and illumination geometry indicate that the dome is 0.5 - 1.5 km high and 
that the exterior slopes average 2 - 2.5 km in width and have slopes of 15 - 30'. This dome is much wider, higher, 
and flatter on top than the srnall shield volcanoes of probable basaltic composition that are so common on  enu us.^ 

Several classes of structures are observed on this dome: 1) fractures, narrow, bright lineaments < 300 
m wide; 2) fssures, paired bright and dark lines 300 m to 1 km across; and 3) flat-bottomed troughs, 0.5-1 km 
across. These structures and their distribution define several units on the domes. Fissured flanks, characterized 
by radar bright material and radial hctures and fwures -5 km long, and spaced 0.5 - 2 km apart, form the outermost 
unit of the dome. The dark annulus occurs just inside the fwured flanks. Several subdued concentric and radial 
structures c 1 km wide make up the annulus, which is 2 - 3 km wide. The annulus grades on the outside into the 
fissured flanks, and on the inside into the polygonal fractured zone. This zone is 20 km in diameter and takes 
up most of the dome's top. A network of radial and concentric fissures and troughs characterize this zone, breaking 
the surface into polygonal pieces 1 to 3 km in size. We interpret the fracnnes and fssures as cracks, and the troughs 
as extensional graben; the radial array of fractures and fssures on the flanks suggests outward spreading. The graben 
and complex polygonal cracks around the summit may be due to distributed extension linked to expansion and/or 
subsidence. Two summit pits, 2 km and 3 krn across, occur in the center of the dome. The pits are interpreted to 
be volcanic because of their small size and central location. Dark material with bright streaks, probably talus, lies in 
the crater interiors. Exterior deposits have not confidently been identified around the two pits, so it is uncertain 
whether the craters formed explosively -- from the venting of gases, for example -- or from collapse. 

There is a sharp, welldefined contact between the dome and the surrounding plains. In the radar-dark plain east of 
the dome, radial troughs, fissures and fractures 1 - 3 km long and about 3 km apart are seen. Out of seventeen cracks 
in the plains, six are coincident with radial flank fractures. The £lank fractures are more closely spaced than those in 
the plains, so such alignments may be fortuitous. 

Interpretation: This dome shares many characteristics - steep sides, flat top, surrounding talus slopes - with 
terrestrial dacitic and rhyolitic domes (Fig 2a).7 We tentatively interpret the morphology of this dome to be the 
result of dome growth like that observed for these types of domesg*lO. 

Observations of terrestrial domes indicate that when viscous magma is extruded onto the surface, the outer 
crust cools quickly to form a brittle carapace. Talus forms on the steep faces of the growing dome. As the dome 
swells, the cooled crust cracks and expands to allow outward growth. The margins of the dome compress and break 
into blocks that thrust over each other, producing ogive-like ridges of the dome on the surface and a ramplike 
structure in the interior. The concentric fmures on the Venusian dark annulus resemble these synclines between 
pressure ridges observed on terrestrial domes. Dome growth models for terrestrial lava domes1 lJ2 support this 
interpretation. Circumferential expansion of the dome is interpreted to create the radial fractures found on the outer 
slopes. The polygonal fracture pattern could result from either of two processes, upward growth or subsidence. The 
radial cracks in the plains are not presently understood. 
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