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TWO POSSIBLE DUNE FIELDS ON VENUS. C.M. Weitz, C. Elachi, and R. 
Blom, Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA 
91109; R. Greeley, Dept of Geology, Arizona State University, Tempe, AZ 85287. 

Introduction: Two possible dune fields have been identified in a search of over 
80% of the Magellan coverage of Venus. Both dune fields have associated bright 
wind streaks that indicate that the dunes are oriented transverse to the 
prevailing winds. The first dune field is centered about 25 degrees south latitude 
and 340 degrees longitude and will be referred to as the Aglaonice dune field [I]. 
The second dune field is centered about 67 degrees north latitude and 90 degrees 
longitude and we refer to it as the Fortuna-Meshkenet dune field. 

Terrestrial dune fields; Studies by Blom and Elachi [2] of terrestrial dunes using 
Seasat and Shuttle imaging radar have shown that dunes are only bright in low 
look-angle radar images because of quasi-specular reflection from smooth dune 
faces that are near-normal to the radar beam. This imples that the incidence 
angle at the dune face must be equal to or less than the slope face of the dune. 
Because windblown sand on Earth has an angle of repose of about 33 degrees and 
assuming a similar slope geometry for Venusian dunes, only those dunes viewed 
at look angles equal to or less than 33 degrees and with slip faces oriented 
approximately perpendicular t o  the radar illumination will yield radar 
backscatter on Magellan images. 

Aglaonice dune field: This dune field is located approximately 100 km north of 
the impact crater Aglaonice near the distal end of an outflow channel from this 
crater. The dune field covers an area of about 1,290 km2 and the dunes range in 
length from 0.5 to 5 km. Bright and dark wind streaks associated with these 
dunes indicate a westward wind flow. The incidence angle at this latitude is about 
34 degrees and the slip faces are oriented approximately perpendicular to the 
radar illumination. Therefore, these dunes satisfy the necessary slope geometry 
for viewing. 

Fortuna-Meshkenet dune field: This northern dune field covers an area of 
approximately 17,120 km2 and is  situated in a valley between Ishtar Terra and 
Meshkenet Tessera. About 40 radar-bright linear wind streaks originate from 
small radar-bright cones in the field. Both the orientation of the dunes and the 
wind streaks indicate a southeast to northwest wind flow that shifts to a westward 
flow in the northern part of the field. The dunes range from 0.5 to 10 km in 
length, are about 0.2 km wide, and have an average spacing of 0.5 km. A sharp 
brightness boundary running east-west in the southern part of the field has no 
associated topographic change. However, an emissivity difference of 0.05 and a 
backscatter difference of 6 dB across this boundary indicate that the brightness 
boundary is most likely due to a change in dielectric constant. 

The incidence angle at this latitude is about 22 degrees in the left-looking 
cycle 1 images and 25 degrees in the right-looking cycle 2 coverage. There does 
not appear to be any movement of the dunes or streaks between cycle 1 and cycle 
2 images. Most, although not all, of the dunes are oriented nearly perpendicular 
to the radar illumination. Because there are dune faces in the southern part of 
the dune field that are parallel to the radar illumination, then there must be 
some other scattering effects, such as a change in roughness or dielectric 
constant, to account for the bright backscatter for these features if we are to 
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interpret them as dunes. One possibility to account for the dune faces oriented 
parallel to the radar illumination is that the smooth dune faces appear dark on a 
rougher, brighter basement. Another possibility is that the dunes have a lower 
dielectric constant than the surrounding terrain. 

Discuss ion :  Two possible dune fields have been identified on Venus but the 
question still remains why weren't any other dunes located. The most likely 
source of sand-sized material for the Aglaonice dune field are the relatively 
abundant impact craters in the so-called "crater farm." Yet impact craters are 
found througout the planet so why are there no dune fields associated with other 
impact craters? The Fortuna-Meshkenet dune field is surrounded by regions of 
complexely deformed tessera so weathered debris from the tessera may have 
been trapped in the low-lying region where the dune field is located. No dunes 
have been identified in low-lying regions near other tessera, though. We are 
therefore puzzled by the identification of only two potential dune fields on 
Venus. 

Since only northern latitudes greater than 45 degrees and southern 
latitudes greater than 25 degrees have incidence angles less than or equal to 33 
degrees in cycle 1 Magellan imagery, we only expected to see dunes at these 
locations. Cycle 2 right-looking coverage was at a constant 25 degrees incidence 
angle so we might see dunes near the equator that were not visible on cycle 1 
images. We also expect to see only those dunes whose slip faces are oriented 
near-normal to the radar beam. This implies that only N-S trending dunes 
should be visible on Magellan imagery (unless some other scattering effects are 
involved). These look-angle effects help to explain why we have found so few 
dunes on Venus but we hope to discover more dune fields in extended mission 
radar imagery of Venus at different look-angles. 
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