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INTRODUCTION: Our growing knowledge of Venus surface conditions permits 
an assessment of the relative importance of aeolian and tectonic processes 
for shaping landforms. In this paper we consider Earth-based, Pioneer Venus, 
and Venera radar data, Venera Lander observations, and comparisons with Mars, 
to place constraints on the relative efficacy of these mechanisms on Venus. 
We also discuss results in light of the higher spatial resolution radar 
images to be returned by the Venus Radar Mapper in 1988. 

GLOBAL-SCALE CONSTRAINTS ON CONSTRUCTION AND EROSION: Pioneer Venus and 
Arecibo data covering the Beta Regio area show relatively pristine landforms 
associated with rifting and volcanism. The region is part of a broad 
topographic swell, with rift valleys at the swell crest, and conical 
constructs that are probably volcanoes (1,2). Venera radar observations that 
reveal much of the northern hemisphere contain a wide variety of landforms, 
also indicative of very active volcanism and tectonism (3). Impact craters 
are rare, and evidence for other exogenic erosional processes is absent in 
the images that we have examined. Generally there is a positive correlation 
between radar roughness and both elevation and slope on Venus (4). This 
correlation implies that surfaces associated with local volcanic and tectonic 
processes have not been reworked by aeolian activity or by other exogenic 
processes that would tend to homogenize surface properties. 

By comparison, Mariner 9 and Viking Orbiter images of Mars also show 
surfaces that appear to be dominantly of volcanic and tectonic origin. 
However, impact crater densities are quite variable, and indicate that most 
surface features seen from an orbital perspective have been retained for 
hundreds of millions to billions of years (5). In many locations, the 
morphologies of landforms have been modified by surficial processes, 
including wind erosion, fluvial phenomena, and perhaps periglacial activity 
(6). Wind is the most widespread exogenic process, forming polar deposits, 
thin mantles or scoured regions extending downwind of topographic obstacles, 
dunes, and areas that have been deflated, leaving behind pitted terrains, 
pedestal craters, and yardangs. Lateral redistribution of material probably 
also accounts for the general lack of correlation between radar reflectivity, 
roughness, and landform type on Mars, and can be used to explain the 
similarity in major element chemistry at the two Viking Lander sites, located 
on opposite sides of the planet (7). The principal aeolian deposits and 
deflated areas on Mars can even be identified at several kilometers 
resolution in Mariner 9 images (8). In contrast, evidence implying that 
aeolian erosion has played a discernible role in landform evolution on Venus 
is not found at roughly equivalent length scales in the Venera radar data. 

LOCAL OBSERVATIONS: The Venera Landers are located on the eastern flank 
of Beta Regio, with more than a thousand kilometers between landing sites. 
Despite the large separation, the sites are quite similar at the decimeter to 
meter scales seen by the Lander cameras, exhibiting platy, often polygonally 
fractured rock, with cloddy structures (9,lO). Dark soil is observed 
covering parts of the slabby bedrock, and sometimes filling space between 
discrete blocks. The areal extent of the soil varies from region to region, 
but even at the Venera 13 site, where it is most abundant, the fines appear 
to be much less widespread than those observed by the Viking Landers on Mars. 
The settling time of dust clouds raised upon impact of the Venera Landers and 
the Pioneer-Venus Day Probe indicate soil particle sizes of 20 to 60 
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micrometers, although particles between a few and a few hundred micrometers 
may have participated (11). With the higher resolution Venera 13 and 14 
data, streaks of dark soil, possible scour zones, and what may be a rippled 
slab can be seen. In general, the sites do not appear to be pristine 
depositional surfaces. The uneven, fractured bedrock, and the presence of 
soils, suggest erosion, transport, and deposition. However, indications of 
the action of these processes are not as pervasive as they are at the Viking 
Lander sites on Mars, and unlike Mars, there is no evidence for chemical 
homogenization of material among the Venera Lander locations. 

CONSTRAINTS ON CURRENT AEOLIAN ACTIVITY: Measurements of the 
near-surface wind speed at the Venera 9 and 10 sites range from 0.4 to 1.3 
m/s, while tracking of the Pioneer entry probes yields speeds of less than 2 
m/s (12,13). These values are well within the threshold free stream velocity 
required to set grains of about 100 micrometers in diameter into motion, 
according to wind tunnel experiments performed under simulated Venusian 
conditions (14,15). The simulations reproduced the atmospheric density, but 
at room temperature, with a C02 pressure of about 30 bars. 

Except at impact, when the Venera Landers produced shear stress at the 
surface estimated to be equivalent to a free stream wind speed of about 8 m/s 
(16), there is no unequivocal evidence for stress-induced particle motion 
that occured during the Lander observations. The apparent clarity of the 
near-surface atmosphere, as observed in the Venera Lander images, implies 
that the threshold for lifting particles is not exceeded on a continuing 
basis in this region, in spite of the presence of fine-grained material. A 
likely possibility is that particle cohesion, which was a small effect for 
the wind tunnel simulations, plays a more important role under actual Venus 
conditions. In summary, the very limited data set currently available 
contains no indication that aeolian processes are as active on Venus today as 
might be suspected on theoretical grounds. However, fine material is 
present, and it seems probable that at least some transport has taken place. 

CONCLUSIONS: In contrast to Mars, available data suggest that surficial 
phenomena alter only decimeter to meter scale landforms on Venus, and 
probably only on a localized basis. Vigorous aeolian activity, currently 
found on Mars, is not required on Venus by existing data. This observation 
implies that, relative to tectonic and volcanic activity, landform 
modification by exogenic processes occurs more slowly on Venus than on Mars. 
The Venus Radar Mapper may provide diagnostic information needed to calibrate 
the extent to which landforms have been modified by exogenic processes, since 
the VRM resolution will be a factor of 3 higher than the Venera radar 
measurements. That increase in resolution may, for example, provide key 
observations of landforms that have been modified by wind action over length 
scales of hundreds of meters. 
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