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1. Yardangs
Interpreted yardangs are found in the SW and NE parts 
of Jezero. They are oriented SW-NE and do not change 
radially along the rim. The yardangs are blunted on the 
SW side (Fig. 2b) indicating a southwesterly formative 
wind. These features are most distinct on the Mottled Ter-
rain and Light Toned Floor Units (Fig. 1). 

2. Transverse Aeolian Ridges
We mapped regions where TAR coverage was >70% 
(Fig. 1b). An estimated volume of ~0.5 km³ of unconsoli-
dated aeolian material was determined by using the 
equation: V=1/2 Aλ(0.12). 

Coverage area of TARs are ~286 km², which makes up 
about 20% of Jezero’s crater interior. TARs are noticably 
less dense on the Volcanic Floor Unit. We calculated an 
average wavelength of 32 m, and an average height of 
3.8 m. TARs are dominantly oriented north-south and 
only deviate around topographic obstacles.

3. Dunes
We observed seven dunes with distinct lee faces within 
the inlet channel valley crossing the crater’s northern rim. 
We used their lee face orientations to infer their modern 
formative wind direction. 

The seven dunes in Jezero are ~250 m long, have 
barchan morphologies, and are elongated parallel to 
channel walls. The dip directions of the dune lee faces 
range from NW to SW, indicating an overall easterly for-
mative winds (Fig. 2a). Ripple patterns occur superim-
posed on the dune surfaces and have been studied by 
previous work (Chojnacki et al., 2018). 

4. Wind Streaks
26 out of the 44 available HiRISE images within Jezero 
crater had wind streaks present in them. From these 26 
images we measured a total of 334 wind streaks  (Fig. 5 
& 6). Wind streaks are primarily found on the Volcanic 
Floor unit (331 streaks) and the Light Toned Floor unit (3 
streaks).

Mean orientations were measured at 263° indicating a 
dominance of easterly winds over the ~10 year HiRISE 
coverage span. Shorter length wind streaks appear to re-
spond faster to changes in the wind regime (Fig. 3b).

Abstract
Aeolian processes provide the dominant sediment trans-
port mechanism on Mars, and as such, the surface is 
filled with evidence of wind-driven sediment transport 
through erosional or depositional features. The morphol-
ogies resulting from each indicate a formative wind di-
rection. 

Here we focus on the aeolian history in Jezero crater 
(Fig 1.), the planned landing site for the Mars 2020 
rover. Specifically, we examine the yardangs, transverse 
aeolian ridges (TARs), dunes, and wind streaks present 
within the crater to hollistically understand its aeolian 
history and discuss how its wind regime has changed 
over time.
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The Big Picture
Aeolian features studied in Jezero crater suggest two dominant wind regimes: modern easterly winds forming TARs, dunes, and wind streaks, 
and ancient southwesterly winds that formed yardangs and caused crater-scale erosion. Because aeolian erosion would have proceeded 
more quickly when delta sediments were first subaerially exposed, we suggest that aeolian erosion by southwesterly wind removed the most 
of the missing delta volume. Mars 2020 will provide greater insight into the local wind regime and allow for closer examination of the erosional-
ly recessive portions of the delta that are likely to have the fine-grain sediments that make the delta of such keen astrobiological interest.
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Figure 4. Evidence for wind reorientation in Jezero crater. Dashed arrows show wind directions inter-
preted from features. a) Yardangs (1) southwest of an outcrop of Volcanic Floor unit (2) ending in a 
scalloped scarp. Light toned TARs forming in the center of the image (3) and in topographic lows are 
oriented N-S, consistent with easterly winds. b) Surface lineations interpreted as yardangs (1) along-
side a modern aeolian bedform field (2). The orientation of the bedforms suggests that they originally 
formed transverse to southwesterly winds, but the superimposed pattern of smaller bedforms is consis-
tent with elsewhere interpreted easterly winds.

Figure 1. Jezero crater. a) CTX mosaic of Jezero crater (rim outlined in black). The locations of later fig-
ures are boxed. Red lines represent locations and approximate trends of yardangs. b) The same as (a) 
with the Goudge et al. (2015) geologic map units and aeolian features mapped in this work. White lines 
show the wind streaks which are mostly confined to the Volcanic floor. Black shaded regions show areas 
of dense TARs and blue lines indicate where the TAR wavelengths were measured. c) MOLA color eleva-
tion map of the region around Jezero crater (star). 
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Figure 5. Prominent wind streaks in Jezero crater. Shown using 
HiRISE image ESP_023102_1985. North is up.

Figure 3. Wind streak measurements. a) Wind streak orientation across martian seasons. Streaks consis-
tently trended toward the west, but varied around a mean of 263°. No correlation between season and ori-
entation is present. No HiRISE images were taken here during Mars Year 29. b) Wind streak orientation as 
a function of length. Shorter wind streaks appear to respond faster to changes in wind regime. 
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Figure 2. Aeolian features in Jezero crater. Dashed arrows show interpreted wind directions. a) One of 
seven barchan dunes (1) in the northern channel. Dark sands migrate over light toned TARs (2). Both re-
flect easterly winds. b) Erosional bedrock lineations (SW-NE) interpreted as yardangs formed by south-
westerly winds. c) A remnant of delta deposit streamlined by easterly winds. This is one of the few features 
exhibiting E-W erosional lineation. d) The top of the western delta deposit. Subtle lineations (boxed) trend-
ing SW-NE on the delta top are consistent with elsewhere interpreted yardangs and are orthogonal to 
channel structures. Note the absence of E-W erosional textures. 
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Figure 6. Wind streak orientation change observed in two HiRISE images: ESP_023379_1985 & ES-
P_048908_1985


