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Estimates of 1-2 km3lyear for the rate of volcanism on Venus [I, 21 are 
interesting to modellers of planetary heat transfer and evolution. 
Comparisons betwen such geochemically and geophysically based inferences of a 
global volcanism rate on Venus with that for Earth (-20 km3/year) are 
dominated by values of a rate of volcanism at terrestrial mid-ocean ridges. 
The absence of signs of a global process akin to sea-floor spreading on Venus 
[3] and theoretical reasons connected with that surprising difference suggest 
a comparison of Venusian volcanism with a magma production rate by hots ot or P intraplate volcanism on Earth. Proposed values range from 0.01;0.2 km /year 
for individual hotspots and a total production rate of -1.5 km /year [4] - 
i.e. comparable with the Venusian values. 

The problem of generating a locally magmatic state (viscosity 5106 Pas) can 
be seen as that of overcoming the convective self-regulation of the very high 
horizontally-averaged effective viscosity (-lo2 pas) associated with thermal 
convection in terrestrial planet interiors. It is proposed that there is a 
magma production mechanism that is comparable on Venus and Earth (but absent 
on the smaller terrestrial planets) involving instability of an internal 
boundary layer at -670 krn depth for Earth and slightly deeper for Venus 
produced by a first order phase change of (Mg ,Fe), SiO, [5 ,6 ] .  This would 
restrict the radial extent of a convective circulation and a separate upper 
mantle circulation would have the characteristic similar hot (lower) and cold 
(upper) heat conducting boundary layers of convection heated from below. 
Horizontal temperature variations across the lower boundary layer of perhaps 
several hundred O C  would allow boundary layer material to unsteadily and 
unevenly magmatise in situ or aided by adiabatic decompression (distinct from 
the steady-state 'mantle plume' models). This would depend on volatile 
content, distance away from the cool descending limbs of the circulation and 
uneven basal heating by lower mantle convection. The attendant surface 
expression would be geographically disordered sites of temporally unsteady 
volcanic and perhaps shallow seismic activity, which would move because of 
the inherent unsteadiness of the underlying high Rayleigh No. self-regulating 
convection. Such magmatism is the only kind that can occur when a planet's 
unsteady heat transfer motions no longer entrain surficial material. 

A key to understanding the comparative resistance of the Venusian surface to 
disruption and translation by the heat transfer motion is the ratio of water 
contained in Earth's oceans to that in the Venusian atmosphere (> lo4 ,  171). 
The effect of free water at Earth's surface is of critical tectonic 
significance; firstly as a weakening agent in surface cracks resulting from 
tensional stresses at spreading centres, and secondly when these unannealed 
cracks subseqently act as sites for failure under compression at subduction 
zones, they are lubricated by free water or unstable hydrous phases - 
allowing superficial material to be incorporated in the heat transfer 
movements [8]. This implies that there is .no active 'plate-tectonics' on 
Venus - an issue which may be resolved by the Magellan mission. 
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