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Introduction: Distinctive, steep-sided, flat-topped domes have been discovered in the 
Magellan images of Venus.' These domes share some characteristics with terrestrial domes 
formed by viscous andesitic and rhyolitic lavas. The resemblance of the Venus domes to terrestrial 
rhyolite and dacite domes provides possible evidence for the emplacement of high viscosity magma 
on Venus. A global survey, which covers approximately 95% of the surface, reveals 141 domes 
ranging in size from less than 10 km to almost 100 km in diameter, with a mean diameter of 22.5 
km and a mean height of about 700 m. The domes have aspect ratios 10-100 times wider, and 
volumes (25-3400 km3) orders of magnitude larger, than analogous terrestrial features. The 
morphology of many of the domes suggests that they were emplaced in a single continuous mode 
rather than epi~odically.~ . . . . ~ s t r ~ b u t ~ o n  and -: The domes are widely distributed over the planet. 
The global dome distribution (Figure 1) shows no strong correlation with latitude and longitude; 
however, the domes are not observed on highlands such as Ishtar Terra or Aphrodite Terra or in 
the lowest plains (Atalanta Planitia). Analysis of the altirnetry data indicates that the domes occur 
most often at altitudes near or just below the mean planetary radius. This altitude distribution may 
be related to the preferential development of neutral buoyancy zones and magma reservoirs at 
intermediate to higher altitudes.3 The domes appear to be associated with certain types of features 
on the surface of Venus (Table 1). Domes are most commonly associated with coronae; this 
appears to be an indication of the importance of magma upwelling and magma reservoirs in the 
formation of domes. The probability that magma reservoirs on Venus will grow to unusually large 
sizes favors large-scale differentiation processes in such magma reservoirs. This suggests that 
production of large-volume magma bodies by in sim processes such as fractional crystallization or 
volatile enhancement is ~lausible. The association with tesserae may be related to ab initio 
processes of melting of prk-existing crust of evolved composition by s&ng of basaltic magma at 
neutral buoyancy zones, comparable to the environment on terrestrial continents. The existence of 
such evolved &st has been by Nik~layeva.~ One dome has been found near the landing 
site of Venera 8, the only Soviet lander to return data consistent with rock of an evolved 
composition.5 

Petrolo~ic Models: The extremely large volumes and evidence for emplacement in a 
continuous mode has led us to develop two models for the emplacement of the Venus domes.6 The 
first is a compositionally evolved magma model, in which the high apparent viscosity is due 
to differentiation and evolution of magma to produce magmas of an andesitic to rhyolitic 
composition. Magmas with such compositions and viscosities can be erupted on Venus through 
fissures of plausible widths and at rates comparable to those observed on Earth; terrestrial rhyolite 
flows with volumes of 200 km3 are known. These domes may be the undisrupted Venus 
equivalent of a terrestrial ignimbrite-producing eruption. An alternative is a basaltic bubble 
enhancement model; in this case, the high apparent viscosity is due to the extrusion of basaltic 
foams following volatile enhancement in the upper part of a magma reservoir. Large volumes and 
single eruptive phases are plausible because of low magma viscosity during ascent, high viscosity 
on the surface, and enhanced bulk volume (compared to magmatic volume) caused by the high 
bubble content. 

Further work: Assessing the characteristics of the domes and their distribution on the 
surface will be critical for evaluating models of crustal differentiation and evolution. We are 
continuing our examination of individual domes and their associations in order to address 
questions about modes of emplacement, relationships to other features such as ticks and festoons, 
petrologic diversity, thermal structure, and crustal evolution on Venus. 
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a 
Figure 1: Global distribution of domes on Venus. Analysis covers approximately 95% of the 
surface; black dots represent the location of steep-sided domes. Dark regions represent areas 
where ClMIDRs were not available. The coverage within some of the ClMIDRs surveyed was 
incomplete and these smaller gaps are not represented on the map. 

w o c i a t i o q  total number percentage 

ovoid/corona 
tessera 

ovoid+tessera 
tick 

shields 
volcano 

arachnoid 
nova 
rift 

ridge belt; ridged plains 
anemone 

lava flows 
cryp todome(?) 

Table 1 indicates the number 
and percentage of domes 
associated with different 
surface features. Some domes 
were associated with more 
than one type of feature. In 
these cases, both associations 
were noted. 
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