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Introduction: With Venus’ thick atmosphere, it seems 

likely that aeolian features such as streaks, yardangs, 

ripples, and dunes should be common. Magellan syn-

thetic aperture rader images of the surface did yield 

numerous wind streaks  and a few possible yardangs 

[1], but only a handful of dune fields [1-2] -- far fewer 

than were expected [2-3]. This overview study will 

present current observations of dune fields (focusing 

on Magellan and any updates from Venus Express) and 

will then explore implications these observations (or 

lack thereof) yield about the Venusian environmental 

conditions and active surface processes. 

 

Previously Identified Dune Fields: A survey of Ma-

gellan images covering 80% of the Venus surface with 

a resolution of 75m yielded two dune fields [1]: 

 Aglaonice at 25°S, 340°E covers 1290 km
2
. Dune 

orientation indicates a westward wind flow, which is 

supported by associated bright and dark wind 

streaks. 

 Fortuna-Meshkenet (Figure 1) at 67°N, 90°E covers 

17,120 km
2
. Dune orientation and nearby bright 

wind streaks indicate a northwest-west wind flow. 

 

 
Figure 1. Magellan image of the Fortuna-Meshkenet 

dune field. Taken from [1]. 

 

Possible Reasons for the Paucity of Dunes: A lack of 

observations of dunes and ripples can result from two 

situations: (1) these features do not exist or (2) these 

features are not visible in current observations. 

For point (1), there are two types of limitations 

that will prevent dunes and ripples from forming: 

 Wind-limited: wind-tunnel experiments indicate that 

sand-sized particles should be easily entrained at 

moderate wind speeds (~1 m/s) [4], so a lack of sal-

tation-formed landforms would imply that Venusian 

surface winds are very low/inconsistent. 

 Supply-limited: dunes and ripples will not form un-

less a minimum-sized pile of sand can accumulate. 

This can be prevented by having either no zones of 

accumulation (which seems unlikely given there are 

impact craters and other low topography regions) or 

a very small sand supply (which would imply the 

lack of surface erosion processes yielding sand-sized 

particles). 

However, these results are not consistent with the ob-

servation of wind-streaks and other aeolian features [1] 

– the existence of which suggests that some salta-

tion/wind-driven erosion has occurred, or observations 

of fines and sand-sized particles at Venera landing sites 

[5]. 

For point (2), issues could arise with respect to: 

 sufficient contrast from background materials: as we 

are considering radar images, this involves look-

angle effects (slip-faces must be oriented near-

normal to the radar mean, which implies that N-S 

trending dunes primarily will be visible in Magellan 

imagery [2]) as well as composi-

tion/dielectric/roughness differences. 

 image resolution: Wind-tunnel experiments done 

under Venusian atmospheric conditions yielded 

transverse dunes with wavelengths of 10-20 cm [4], 

which is consistent with the minimum dune size pre-

dicted by general dune models [6]. Magellan images 

had a resolution of 75m – several orders of magni-

tude larger. So unless “microdunes” grow signifi-

cantly, they will be difficult to detect. 
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