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MANTLE DYNAMICS AND TECTONICS ON VENUS; G. Schubert, Department 
of Earth and Space Sciences and the Institute of Geophysics and Planetary Physics, 
University of California, Los Angeles, California 90024-1567. 

Numerical and laboratory models of mantle convection indicate that prominent 
forms of upwelling are quasi-cylindrical mantle plumes while major downwelling 
structures are both sheet-like and quasi-cylindrical (1). The principal geologic 
structures on Venus are consistent with formation at the surface of a dynamic mantle in 
which upflows and downflows have these predicted forms. It is generally agreed that 
the volcanic rises Atla Regio, Beta Regio, Western Eistla Region, and Bell Regio are 
hotspots lying above large mantle plumes (2-8). The evidence includes the quasi- 
circular planform and domical topography of the rises, the occurrence of extensive 
volcanism and the presence of major shield volcanoes, the association with major rift 
zones, and a large geoid height-topography ratio (2). The volcanic rises on Venus are 
similar to hotspots on Earth- the topographic heights and shapes and areal extents of 
the Venus rises and terrestrial hotspots are comparable though the Venus structures are 
somewhat larger. The only significant difference between hotspots on Earth and 
volcanic rises on Venus is the small geoid anomaly of the terrestrial structures 
compared to the Venus rises. All four of the Venus rises lie within 2000 km of the 
great circle whose pole is at 67ON, 159OE suggesting that a belt of anomalously high 
temperatures encircling the core-mantle boundary on Venus approximately in the plane 
of this great circle is the source of the mantle plumes. 

There is less consensus on which geologic structures are the surface expressions of 
mantle downwelling on Venus (2,6,8,9). Possible downflow features are the plateau- 
shaped highlands of Western Ishtar Terra and Thetis and Ovda Regiones and the low 
lying Planitia (2). The main evidence for the association of these structures with 
mantle downflow is the compressional deformation exhibited by the mountain ranges 
surrounding Lakshmi Planum in Western Ishtar Terra, the ridges within and on the 
margins of Thetis and Ovda Regiones, and the low topography and ridge systems of the 
Planitiae. The elevated topography of the plateau-shaped highlands is the result of 
crustal thickening due to convergent mantle flow beneath these features. 

The relation between coronae and mantle dynamics is perhaps most uncertain. It 
has been proposed that coronae, like volcanic rises, are also caused by mantle plumes 
(10,11), mainly because of their quasi-circular planform, generally elevated interiors, 
and associated volcanism. However, coronae and volcanic rises are morphologically 
distinct and generally of very different horizontal scale (coronae are typically a few 
hundred kilometers across while the volcanic rises are a few thousand kilometers wide). 
For both these features to be related to mantle plumes, the plumes associated with the 
rises have to be larger or longer-lived and must generate much more magma than 
plumes beneath coronae. Terrestrial hotspots preferentially occur in areas of positive 
geoid height anomaly, but coronae on Venus are distributed approximately evenly 
between areas of positive and negative geoid height. Coronae do cluster near the great 
circle belt defined by the volcanic rises. The moats around some of the largest coronae 
(Artemis and Latona) show flexural downwarping comparable to that of subduction 
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zones on Earth, suggesting that the lithosphere around these coronae may be sinking 
into the mantle in a process similar to retrograde trench migration on Earth (12). 
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