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Introduction:  Transverse Aeolian Ridges (TARs) 

are a common aeolian bedform present of Mars, 

despite their numerous occurrences they are poorly 

understood [1]. TARs are characterized by their range 

in wavelengths (~10 to 60m) and their high albedo, and 

they are primarily found in topographical depressions 

[2,3]. By observing TAR interactions with other 

aeolian structures such as sand ripples and 

megaripples, we can obtain a greater insight into the 

growth of TARs in Martian sands [4].  Previous work 

on the matter shows that TARs don’t predominately 

transition into megaripples or sand ripples [5].  

Methods:  Our study was carried out using images 

from the High-Resolution Imaging Science Experiment 

(HiRISE) camera aboard the Mars Reconnaissance 

Orbiter (MRO). One image was selected for analysis 

out of a list of 50 HiRISE images that contained 

impressive TAR features [6]. The image in particular 

was chosen for its considerable amount of TARs 

located in sandy environments that bordered ripple or 

megaripple fields.   

All HiRISE images are available on the University 

of Arizona Lunar and Planetary Laboratory’s HiRISE 

website (uahirise.org). The image was viewed using 

HiView, a free software that was designed to view 

HiRISE images and split into 10 smaller sections that 

contained significant numbers of TARs. For each 

section, each TAR crest terminus was manually 

classified and labelled with a number letter 

combination, with the number matching to whether the 

TAR transitioned into another aeolian structure (0 – 

did not transition, 1 – possibly transitioned, image 

resolution not sufficient to say definitively, 2 – 

definitely transitioned), and the letter corresponding to 

what the TAR transitioned or terminated into: ripple, 

megaripple, forked directly down the center, sand, 

rock, or against a steep slope.   

After each section was completely labelled, a chart 

was created showing what percentage of the TAR ends 

fell into each number-letter category. Once all of the 

sections were labelled, a comprehensive chart was 

created showing the average percentage of each TAR 

number-letter combination for the whole HiRISE 

image. In addition to labelling the TAR ends, the 

average wavelengths of the TARs were recorded.  

 

TAR morphology was classified using the terms 

defined by M.C. Bourke et al. [7], who categorized 

TARs as simple (mostly straight crests of variable 

length), sinuous (gently or tightly sinuous crests), 

forked (branching, ‘y’ junction crests), feathered 

(having small, secondary ridges extending 

orthogonally form main crest), or networked (closely 

spaced together with overlapping TAR crests). 

Findings:  The HiRISE image is in the Nili Fossae 

region of Mars (20.435°, 78.083°E), it is an area with 

many impact craters, curved faults, and down-dropped 

blocks of crust between the faults. The craters have 

been intensely eroded, with TARs forming inside. The 

geochemistry of the region is shown to be clays, 

carbonates, and iron oxides that is due possibly to 

hydrothermal activity [8]. 

Figure 1: HiRISE image ESP_060064_2005. Note the 

number of impact craters in the region. (NASA/JPL/Univ. of 

Arizona) 
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Transitions and Lengths.  The HiRISE image was 

split into 10 sections and 484 TAR crest terminationss 

were analyzed in total, with approximately 83% not 

transitioning, 8% possibly transitioning, and 9% 

definitely transitioning overall. The results from this 

study are quite similar to a previous study conducted 

by M. J. Harrell [5], concluding with that transitions in 

TARs to other aeolian structures are uncommon. The 

TARs had a significant range in wavelengths, with the 

longest wavelength being approximately 425 meters 

and the shortest being 26 meters. 

Features of TARs. Most of the TARs are 

concentrated around changes in elevation. The TARs 

vary dramatically in morphology and textures. The 

northern region has TARs that connect into a network 

structure. Some areas throughout the region have 

TARs without major beds of megaripples or ripples, so 

these areas weren't as heavily analyzed. 

 
Figure 2: Some of the TAR features present in 

ESP_060064_2005. (A) Long, bright crests that on the left 

side of the image has a TAR going through another TAR. (B) 

Some TARs begin as one and then diverge into two for a 

considerable distance. (C) TARs with fairly short unbroken 

crests. Could be classified as ‘mini-TARs’. (D) A few select 

TARs star as one, diverge into two, then converge again 

which leaves a hole in the middle of the TAR. 

(NASA/JPL/Univ. of Arizona) 
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