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Sinuous ridges observed in the Dorsa Argentea region near the south pole of Mars 
(Figure 1) are the subject of continuing inquiry and debate [1,2] The characteristics of the ridges 
have been described in some detail [3] but the mode of formation for these unusual land forms 
remains elusive. The two most often cited terrestrial analogs for the ridges are glacial eskers [2] 
and linear dunes [I]. Observations of linear dunes from field work are the subject of this study. 

An important clue to the origin of the ridges may lie in the understanding of ridge 
intersections which give rise to the braided and dendritic patterns seen in the Viking images. 
These intersections can be described as either an 'X or 'Y' shape. On the earth, Y-junction linear 
dunes are a common dune type in many of the great deserts of Australia [e.g. 41. X-shaped 
junctions in linear dunes, though rarely described, are evident in photographs of some of these 
deserts. In the literature, descriptions of dune intersections are few and the mechanism for their 
formation is apparently undocumented. The lack of information on linear dune junctions and the 
potential for this knowledge to shed light on the origin of martian ridges makes a case for field 
work. A little known dune field in west central Arizona is providing the author with the 
opportunity to pursue this work. 

An area known as the Cactus Plain east of Parker Arizona is host to a small dune field 
containing a variety of dune forms (Figure 2) [5]. Most significant for this study are the linear 
dunes. These dunes have many of the same features as their Australian counterparts, namely, 
similar intersections and notable sinuosity. This contrasts with the more parallel, non- 
intersecting linear dunes found in northern Arizona as well as many African deserts. The Cactus 
Plain linear dunes differ from the Australian dunes in scale, both in the area covered by the dunes 
as well as the size of individual dunes. Many Australian linear dunes are tens of kilometen long 
and a tens of meters high [e.g. 61. The Cactus Plain variety are approximately an order of 
magnitude smaller, a few kilometers in length and several meters high. In both cases, the dunes 
are vegetated. The role of vegetation in the formation and evolution of linear dunes is still 
controversial [e.g. 7,8]. 

In previous work [3], some of the Mars ridge intersections were described as overlapping. 
It appears as if one ridge actually rests on top of another (arrows in Fig 1). This observation is 
difficult to explain. But visible in the photo of the Cactus Plain are similar intersections which 
give the appearance of overlapping. The goal of the first field visit to the dunes was to examine 
two of these intersections. 

Upon inspection in the field, both of these intersections show a different situation than 

Figure 1. Sinuous ridges in Dorsa Argentea. Arrows indicate ridge intersections of interest. (VO 421B53) 
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was interpreted from the photo. In one case (arrow A, Fig 2) the dune stops short of the apparent 
intersection. On the other side of this failed intersection, a short dune branches off the main one, 
forming a Y-junction with just the right orientation to give the appearance of continuity with the 
non-intersecting dune segment. 

The other intersection (arrow B, Fig 2) proved to be more interesting. In this case the 
intersection is real, though it appears to be the result of one dune migrating into another and 
touching along a small segment of each dune. The evidence for this scenario comes from an 
obvious difference in sand color from one dune to the other. Each dune maintains the same color 
along its length. This color distinction does not cross the intersection into opposite dune 
segments. Rather, sand color is continuous into adjacent segments of the intersection. If sand 
color is assumed to be a unique characteristic of a given dune, then it appears that these two 
dunes have merged. 

Though intuitively appealing, lateral migration of linear dunes has been difficult to 
document [see 91. In fact, lateral sand transport is contrary to the accepted morphodynamic 
description of linear dunes as longitudid dunes where sand transport is roughly parallel to the 
dune. Evidence of lateral migration does exist [9] but this mechanism, to my knowledge, has not 
been proposed to explain the formation of dune junctions. In this context, the apparent lateral 
migration of the two Cactus Plain dunes to form an X-junction is noteworthy. 

The failure to verify the photogeologic interpretation of overlapping dune intersections 
results in two conclusions: 1) overlapping intersections may exist but not at the two candidate 
sites of this study or 2) overlapping intersections do not exist and are simply the result of 
misleading images. In either case, a re-examination of the Mars ridges is in order. 

Photogeologic interpretations of the Mars sinuous ridges are hampered by the relatively 
low resolution of the Viking images and the obscuration of some of the ridges by a mantle of 
lighter material. But in light of results from the Cactus Plain study, the significance of 
overlapping intersections is reduced. Instead, a mechanism by which simple linear dunes can 
evolve into more complex patterns is available. If the Mars ridges are linear dunes, the 
complexity of their patterns can be explained by the action of lateral migration and merging of 
adjacent dunes. 
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Figure 2. Linear dunes of the Cactus W. Arrows indicate field sites. 
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