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Introduction:  Jezero crater will soon be explored 

by NASA’s Mars 2020 mission. Mars 2020 is the first 
mission in a potential Mars sample return campaign, 
which aims to search for signs of past life in the deposits 
formed in Jezero crater’s ancient paleo-lake. The delta 
preserved in the western portion of Jezero crater is one 
of Mars’ best preserved fluvio-deltaic sedimentary 
landforms [1] and exhibits sedimentary structures 
interpreted as point-bar strata, inverted channels, and 
prodelta deposits [2-4].  

This study examines the delta’s inverted channel 
deposits using data from the Mars Reconnaissance 
Orbiter (MRO) High Resolution Imaging Science 
Experiment (HiRISE), and reconstructs a time-ordered 
sequence of channel deposition. Data from the Compact 
Reconnaissance Imaging Spectrometer for Mars 
(CRISM) is also used to analyze the mineralogy of these 
inverted channel deposits. This study seeks to provide 
new insights into the depositional history of the delta, 
and provide additional geologic context for sites within 
the Jezero delta of scientific interest to the Mars2020 
rover mission. 

Methods:  Inverted channel deposits within the 
Jezero delta were mapped at a scale of 1:5,000 using a 
25 cm/pixel HiRISE basemap and a 1 m/pixel HiRISE 
digital terrain model [5]. Inverted channels were 
identified as linear to curvilinear deposits standing in 
high relief compared to the surrounding terrain. 
Individual inverted channel deposits were grouped into 
lobes sharing a common flow direction and avulsion 
node. The relative age of mapped lobes was determined 
using cross-cutting relationships and mean surface 
elevation data as a proxy for stratigraphic position.  

The mineralogical analysis was performed with 
CRISM data by first converting spectral cube radiance 
to reflectance values. Corrections for directional 
lighting and atmospheric effects were then applied. The 
mean spectrum of each inverted channel lobe was 
collected and compared with mean spectra from other 
lobes. 

Results: Inverted channel mapping: Inverted 
channel deposits comprise most of the delta’s top 
surface (Fig. 1A). These deposits overlie the layered 
units visible on the delta’s eastern edge and the 
curvilinear layered deposits within the delta interpreted 
by [2-4] as point bar deposits. Nine distinct inverted 
channel lobes were identified and designated with 
letters A to I in Figure 1B. The best preserved deposits, 
e.g., F and H, exhibit a triangular morphology whose 

proximal apex is considered to be the avulsion node. 
Less well preserved deposits only display segments of 
inverted channel forms.  

The western inlet valley appears to incise much of 
the present delta and the deposits within the valley (I) 
are interpreted to be the youngest of the sequence. 
Deposit I truncates A, D, E, and H. Deposit H, the 
largest lobe in surface area, cross-cuts and overlies B, 
C, E, F, and G, respectively, but these deposits do not 
exhibit clear cross-cutting relationships relative to each 
other. The mean surface elevations of C, E, F, and G are 
comparable, so these deposits are shown as time 
equivalent in Figure 1B, though their ages relative to 
one another are unknown. Deposit B’s surface elevation 
is 10 to 15 meters below deposit H’s, and B is 
topographically lower than C, E, F, and G, so it is 
interpreted to be one of the oldest channel deposits of 
Jezero’s western delta. Deposit A’s mean surface 
elevation is 20 meters lower than B’s, so it is interpreted 
to be the oldest deposit of the sequence. Deposit D’s age 
relative to H and the deposits that underlie H is 
uncertain, though it is clearly older than I and 
interpreted to be younger than A and B based on 
elevation.  

Inverted channel mineralogy: Mean CRISM 
spectra were extracted for each lobe deposit. Consistent 
with previous studies, the deposits show absorptions 
corresponding to olivine/pyroxene and hydrated 
minerals like Fe- and Mg-bearing phyllosilicates and 
Fe/Mg carbonates [2, 6, 7]. Some deposits exhibit slight 
band depth variations that may correspond to lesser or 
greater proportions of Mg carbonate relative to Fe/Mg 
phyllosilicates (i.e., the 2.47 micron absorption strength 
relative to the 2.3 micron absorption). Deposits A, B, C, 
E, H, and I may be relatively more carbonate-bearing, 
while deposits D, F, and G may be dominated by 
phyllosilicates. Other spectral variations between lobes 
may indicate differences in particle size. Further 
quantitative work will help to confirm and quantify 
these initial observations.  

Discussion: This study’s mapping of the Jezero  
inverted channel deposits provides insight into the 
depositional sequence comprising the western delta. 
The depositional sequence reconstructed here locates 
the oldest channel deposits (A and B) on the eastern 
edge of the delta. Deposition of lobes C, E, F, and G 
followed, with H deposited next. The relative age of 
Lobe D is uncertain, but it, like H was post-dated by 
Lobe I, which represents the youngest episode of 
channel deposition. The recognition of a time-ordered 
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sequence of deposits within the delta is an important 
consideration for the Mars 2020 mission’s exploration 
in Jezero. Although the sedimentary facies present in 
these channel deposits may be similar across the delta, 
each individual lobe has the potential to record a distinct 
depositional interval during the evolution of the Jezero 
delta, and individual deposits may record systematic 
variations in provenance over time.   

Conclusion: This study shows that the delta is 
composed of discrete, time-ordered inverted 
channelized lobe deposits that represent avulsions 
within the Jezero delta. The relative age of these 
deposits is an important consideration for the Mars 2020 
mission during its exploration of the Jezero delta. The 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
delta’s inverted channels exhibit spectral characteristics 
that may suggest systematic variable grain, mineral or 
material mixtures, alteration levels, and/or provenance 
in the channels’ material. 
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Figure 1:(A) 1:5,000 map of the Jezero western delta's inverted channels. Each 
color and letter identify a lobe deposit. (B) Interpreted formation sequence for 
the Jezero western delta inverted channels. 
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