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The morphologic characteristics of steep-sided domes indicate that they represent a unique 
style of volcanism on Venus [I-31. Based on the gross morphology of these features, Head et 
al. [I]  proposed that steep-sided domes formed in a single eruptive event of high viscosity 
magma such as rhyolite. Previous studies have shown that compositional determinations are 
non-unique when based on gross morphologic properties [4], and that features such as ridges 
and fractures on dome and lava flow surfaces can be used to understand their physical properties, 
emplacement, and cooling behavior [5-71. In order to constrain the composition and 
emplacement of the venusian steep-sided domes, detailed studies of their surface morphology are 
required. 

We have conducted a survey of steep-sided domes with diameters greater than 20 km using 
Magellan C1-MIDRs. This diameter range was chosen in order to identify characteristic surface 
structures and textures. 112 domes were identified, with diameters from 19 to 94 km. This is a 
slightly larger population of domes in this size range than identified by Pavri et al. [2]. The types 
of linear features on dome surfaces were documented, along with presence and types of pits, 
relative roughness, and local geologic setting. Linear features on dome surfaces are in radial, 
concentric, obliquely-trending, or polygonal patterns. Of the 112 domes surveyed, 33% have 
polygonal fractures, 29% have radial, and 8% have obliquely-trending and/moncentric linear 
features (Fig. 1). Most domes contain a single fracture type, although six domes have 
polygonally fractured interiors with radially fractured margins and five had both polygonal and 
radial fractures in the center. Some polygonally fractured domes occur on polygonally fractured 
plains. At some domes, fracture patterns cover the entire dome surface in a relatively organized 
fashion, while at other domes, fracture patterns are concentrated at the margins and/or at the 
center of the dome. 54% of the domes exhibit through-going fractures that postdate dome 
emplacement. No distinct ridges have been identified on any of the steep-sided domes in this 
size class. 

Over half of the steep-sided domes analyzed have no discernible surface fractures (Fig. l) ,  
although the majority of all domes have pits. Two types of pits are observed on the venusian 
domes: 1) centrally located pits which may have concentric fractures, and 2) pits with prominent 
raised rims, which are randomly located on dome surfaces and are most likely indicative of 
secondary eruptions. 72% of the domes are classified as smooth (relatively radar-dark). 
Approximately one-third of the domes lie within or next to large-scale volcano-tectonic 
depressions (diameter >I50 krn). Approximately two-thirds of the domes are associated with 
smaller steep-sided domes, small shields, and cones. Three domes are classified as rough, with 
the rest having intermediate radar backscatter in comparison to the surrounding plains. 
Approximately 25% of the domes are characterized by increased roughness around the margins 
of their upper surfaces. 

Fracture patterns can be used to constrain the style of emplacement of a dome, as well as the 
state of stress during cooling. The uniform distribution of fractures on many dome surfaces and 
dome margin morphology provide support for emplacement of the domes in a single eruptive 
event. Polygonal fracture patterns indicate that a relatively isotropic stress field existed after the 
formation of a crust on the dome surface. Steep-sided domes with radial fractures are interpreted 
to have undergone extension after crust formation. No clear evidence of flow ( i . e . ,  
compressional ridges) is preserved, unlike ridged units on the surfaces of terrestrial silicic domes 
[5,8-91 or other venusian flows [lo]. The presence of smooth surfaces, polygonal and/or radial 
fracture patterns, and lack of ridges on venusian steep-sided dome surfaces could result from the 
lack of formation of a crust on the flow until very late stages. However, Gregg and Greeley [I 11 
predict that crusts will form at a relatively early 
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stage on venusian lava flows. Given the large size of the domes and the cooling environment, 
crusts should form on steep-sided domes. A crust may form and become entrained during flow 
[12], destroying all evidence of flow. Therefore, dome surfaces may preserve evidence of stress 
regimes which represent only the final stages of flow or post-emplacement cooling. 

The characteristics of steep-sided dome surfaces on Venus are different than the surfaces of 
terrestrial silicic domes and flows [5 ,  8-91. Terrestrial silicic domes exhibit the following surface 
units: 1) vent regions; 2) ridged areas; 3) jumbled regions; and 4) flow fronts [9]. Types and 
distributions of surface features on terrestrial dome surfaces are produced predominantly during 
the emplacement of the dome, unlike the venusian domes. We are conducting further analysis of 
a larger population of venusian steep-sided domes 
using F-MIDRs in order to include smaller domes, as well as more accurately determine the 
distributions and types of 
surface morphologies on larger domes. Additional detailed mapping of steep-sided domes in 
several different geologic settings [13] will also provide insight into their composition and 
emplacement style. This analysis and initial comparisons of steep-sided domes on Venus to 
terrestrial silicic domes indicate that if steep-sided domes are silicic in composition, the 
emplacement of venusian domes differs significantly from that of terrestrial silicic domes. 
Detailed morphologic studies of venusian domes in combination with theoretical models will 
provide a better understanding of the composition, emplacement mechanisms and evolution in 
venusian plains volcanism. 
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Fig. 1 Occurrence of Fracture Types 
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