
Temporal wind variability and erosion of the western delta fan in Jezero crater

Taylor Dorn* and Mackenzie Day *taylordorn@epss.ucla.edu
University of California Los Angeles, Department of Earth, Planetary, and Space Sciences

Abstract #6276

Multiple wind regimes
We identified two wind regimes using orbital imagery: 
modern easterly winds forming TARs, wind streaks, and 
dunes, and ancient, longer-sistained southwesterly 
winds forming yardangs and lineations on the delta sur-
face. 

Western delta fan erosion
Interpreted yardangs and lineations on the delta fan de-
posit indicate longer timescale southwesterly winds oc-
curing just after the delta was first subaerially exposed. 
We propose that these southwesterly winds primarily 
eroded the missing ~2.7 km³ of deltaic sediments. 

Sediment flux rates in Jezero crater (Chojnacki et 
al.,2018) estimate that removing 3 km of ~50 m thick 
delta deposit requires at least a few million years (on the 
highest estimated erosion rate).

Easterly modern and ancient southwesterly winds place 
the delta downwind of modern aeolian bedforms. Incor-
poration of eroded delta sediments in modern bedforms 
is therefore unlikley.

Delta sediments eroded via southwesterly winds would 
be transported to the northeast along the dichotomy 
boundary.

Background
Jezero crater is ~45 km in diameter and sits along the 
dichotomy boundary northwest of Isidis basin. Aeolian 
processes will be examined by the Mars Environmental 
Dynamics Analyzer (MEDA) on board the Mars 2020 
rover (Pérez-Izquierdo et al., 2018) as well as by imag-
ing ventifacts and abrasion textures, as has been ac-
complished on previous rover missions. However, 
pre-landing analysis of Jezero’s aeolian regime is nec-
essary to put future measurements in proper geologic 
framework and provide context for rover operations.

We focus on the two wind regimes that have occurred in 
Jezero crater and their role in eroding the western delta 
fan deposit. The ~2.7 km³ of material (Goudge et al., 
2018) that has been removed from the delta begs the 
questions:

1. What is the directionality of the winds eroding the 
delta?
2. Where did the missing sediment go once it was 
eroded?
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Methods
Yardangs, transverse aeolian ridges (TARs), dunes, and 
wind streaks can all be seen in orbital imagery within 
Jezero crater and have all been used previously to re-
construct modern and ancient wind regimes on both 
Earth and Mars. We holistically analyze these 
wind-formed features in Jezero crater to postulate where 
and how the eroded delta sediments were transported. 

Conclusions
By holistically analyzing four aeolian features within Jezero crater, we provide evi-
dence of long-lived southwesterly winds that were the primary cause of ~2.7 km³ of 
sediment being removed from the western delta fan. If removed by southwesterly 
winds, these sediments would have been transported towards the northeast along the 
dichotomy boundary. 
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Figure 4. Prominent wind streaks in Jezero crater showing modern 
easterly winds. Black arrows show interpreted wind streak direc-
tion.Shown using HiRISE image ESP_023102_1985. Image ac-
quired July 1st, 2011.North is up.
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Figure 2. One of seven barchan dunes (1) in the northern inlet channel. Dark 
sands migrate over the lighter toned, north-south oriented TARs (2). White 
dashed arrow indicates interpreted dune migration direction. North is up. Figure 
modified from Day and Dorn (2019). 
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Figure 3. Evidence for wind reorientation in Jezero crater. Surface lin-
eations interpreted as yardangs (1) alongside a modern aeolian bed-
form field (2). The orientation of the bedforms suggests that they origi-
nally formed transverse to the southwesterly winds, but the superim-
posed pattern of smaller bedforms is consistent with the elsewhere in-
terpreted easterly winds. Figure modified from Day and Dorn (2019).

Figure 1. Jezero crater. (a) Mars Orbital Laser Altimeter elevation map of the 
region surrounding Jezero. (b) CTX mosaic of Jezero crater showing each aeolian 
feature mapped in this work. North is up in all images. Figure modified from Day 
and Dorn (2019) 

Figure 5. Western delta fan in Jezero crater. Box shows previous 
extent of delta fan prior to erosion. Shown using HiRISE images 
PSP_003798_1985 and PSP_002743_1985. North is up.
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