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Heat loss from a planetary interior is primarily responsible for 
surface volcanism and tectonics. On the earth the surface plates are 
thermal boundary layers of mantle convection cells and intraplate 
volcanism is attributed to thermal instabilities in the boundary layer at 
the base of the convecting mantle. An essential question regarding Venus 
is how heat is extracted from its interior. One hypothesis is that plate 
tectonics is occurring on Venus (1-2); however, the lack of a global 
ridge-like spreading system and accurate trench-like subduction zones 
argues against this hypotheses (3-4). 

An alternative hypothesis for heat loss from a planetary interior is 
conduction through a rigid lithosphere. Because of the high surface 
temperature on Venus this would require that the mean thickness of the 
lithosphere be somewhat less than 50 km. It is difficult to reconcile 
such a thin lithosphere on Venus with the high topography and large 
associated gravity anomalies that have been observed. 

With such a high surface temperature it does not appear appropriate 
to associate the high topography on Venus with variations in lithospheric 
thickness. Two alternatives are variations in crustal thickness (5), as 
on the earth, and dynamically supported topography (6). The former is not 
consistent with a thin lithosphere and the latter is not consistent with 
hot planetary interiors. 

We would propose an alternative hypothesis for heat transport on 
Venus. Partial melting in the interior of the planet produces magma that 
ascends rapidly to the surface where it solidifies. This is a heat-pipe 
mechanism for heat transfer and has been proposed for 10 by O'Reilly and 
Davies (7). The primary reason for making this hypothesis for 10 was to 
allow a thick lithosphere that could support surface tectonics. Previous 
authors (8-10) have considered this mechanism for Venus but have rejected 
it because of the large flux of magma that is required. 

Studies of heat loss during ascent through the lithosphere indicate 
that a surface volcanic flux of 200 km3/yr of basaltic magma is consistent 
with a lithospheric thickness of 175 km. This mechanism would also 
explain the existence of a thick lithosphere on the Archean earth. 
Isotopic studies on diamonds (11) have been interpreted to require that 
the thickness of Archean lithosphere on the earth was at least 175 km. 
The heat-pipe mechanism would allow a thick continental lithosphere to 
have existed in the Archean and would explain the extensive occurrence of 
komatiites in Archean terrains. 

The required magma flux for Venus is about one order of magnitude 
greater than the 20 km3/yr flux associated with mid-ocean ridges on the 
earth. Major intraplate volcanics such as the Deccan traps and Mid- 
Pacific Mountains have fluxes of about 5 km3/yr. Thus the required flux 
for Venus is high, but not unreasonably so. 

Extensive volcanics on Venus would produce a thick basaltic crust. 
At a depth of 80-100 km, this basalt would transform to eclogite. The 
dense eclogite phase would be gravitationally unstable and would lead to 
delamination. High topography on Venus would be directly associated with 
delamination and the volcanism associated with it. Delamination has been 
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proposed as a mechanism for the formation of Ishtar by Head (12). The 
thick crust and lithosphere associated with the heat -pipe mechanism would 
explain the large gravity anomalies on Venus. 
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