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Cosmochemical abundances indicate that radioactive heat producing ele- 
ments are present in nearly the same concentration in Venus as in Earth, 
However, Venus does not appear to have a global system of subduction, the 
dominant mechanism for removing heat from Earth's mantle. Alternative heat 
loss mechanisms have been proposed for Venus, including conduction through 
thin lithosphere and very high rates of volcanic activity. Large amplitude 
gravity highs correlated with topographic highs argue against the thin 
lithosphere model. Heat loss by volcanic eruption can occur even if the 
lithosphere is thick, but this model has other drawbacks. It requires an 
eruption rate ten times greater than the rate of basaltic volcanism on 
Earth, and it implies that the planetary surface is very young, with an 
average age of 50-100 Ma. This is not consistent with surface age esti- 
mates, and the required rate of volcanism is inconsistent with measured 
absorption rates of volcanically-produced SO2. 

Another heat loss mechanism, which relies on melt transport but does 
not necessarily result in large amounts of surface volcanism, is continuous 
crust formation and recycling. The premise of this model is that the Venu- 
sian crust is continually intruded and underplated by large volumes of 
basaltic magma, derived from pressure-release melting in mantle upwellings. 
Most of the intruded magma freezes within the crust. An'equilibrium 
crustal thickness is reached when the intrusion rate equals the rate older 
crust is reabsorbed back into the mantle. An important prediction of this 
mechanism is that the lithosphere-asthenosphere, crust-mantle and basalt- 
eclogite transitions all occur at nearly the same depth. 

We have determined the characteristics of heat transfer by continuous 
crustal formation and recycling, using a steady-state, one-dimensional ana- 
lytical model of a passive mantle upwelling incident on the crust from 
below. Melting occurs by decompression in the upwelling, resulting in a 
partially molten asthenosphere layer between the deeper subsolidus mantle 
and the crust.. Melt percolates in thermal equilibrium through the astheno- 
sphere and freezes within the crust. A compensating isostatic mass flux 
advects solid crust downward across the lithosphere-asthenosphere boundary, 
where it transforms to eclogite and is reabsorbed by mantle flow. Efff- 
ciency of heat transport is determined by the magma Nusselt number, the 
ratio of magmatic to conductive heat flux at the crust-mantle boundary. We 
have analyzed models withvarious combinations of mantle upwelling tempera- 
tures and velocities, and with crustal thicknesses ranging from 50 to 125 
km. We obtain magma Nusselt numbers of 6-7 for nearly all models in which 
substantial partial melting occurs. Crustal growth and recycling may be 
important for heat loss from Venus provided there are a sufficient number 
of mantle upwellings to produce a large magmatic flux. 
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