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Introduction. We are investigating topographic gradients along lava channels and on lava 
flows to constrain vertical tectonism on a local and regional scale on Venus. It has been noted 
previously that there are both lava flows and channels that flow "uphill" [e.g., 11. The gradient 
of the flows, during active fluid movement, must have been downslope with reference to an 
equipotential surface. A positive gradient along the topographic profile of a channel or lava 
flow implies post-flow differential surface elevation changes and provides evidence of tectonic 
and volcanic activity since the time of active fluid flow. It is suggested that these channels 
and lava flows can, therefore, be used as paleoindicators of local and regional tectonism. 

Approach. We have examined the longest recognized channel for evidence of tectonism 
and volcanism associated with reverse topographic gradients. Hildr Fossa was first identified 
as a tectonic feature from Venera 15/16 data [2]; the Magellan mission enabled scientists 
to reclassify it as a lava channel approximately 7000 km in length. The elevation profile 
along Hildr Fossa was determined through the use of spherical harmonic representations of 
Venusian topography and geoid. The geoid-corrected topography along Hildr Fossa (Fig. 1) is 
not consistently downslope. When the geology is examined along the channel, it is observed 
that the slope changes are correlated with features such as volcanism, rifts and ridges. We 
conclude that the short and intermediate wavelength topography can be explained by local 
tectonism and volcanism that occurred after the channel formed. The long-wavelength geoid 
(Fig. 2) is not correlated with long-wavelength topography along the channel. This suggests 
that large-scale elevation variations in this region are not related at present in a direct way to 
mantle convection, but are instead the result of lithospheric processes. 

Ongoing Efforts. Currently, we are compiling a global database of geoid-corrected ele- 
vations for all mapped channels and are using these profiles to construct maps of change in 
regional slope. This database will also include topographic profiles of lava flows in the regions 
in which the channels are found, the majority of which are located in the equatorial area of 
the planet and are associated with highlands, rift and fracture zones, and volcanic features 
[3]. We propose that the knowledge of internal processes that result in vertical tectonism 
can be improved by examining (i) geoid-corrected topographic gradients, (ii) relative ages 
of the flows and channels (determined by superposition relationships and by the weathering 
degradation state of the surfaces [4]), and (iii) regional variations in gravity. 
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