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       Introduction:  Jezero crater, is an approximately 
45 km diameter crater in the Nili Fossae region of 
Mars and is the landing site selected for the Mars 
2020 mission. Fluvial inflow and outflow channel 
systems [1,2] and intracrater deposits marked by spec-
trally diverse mineral signatures [3,4], including oli-
vine and carbonate-bearing crater fill deposits, a high-
Ca pyroxene-bearing unit, and low-pyroxene fluvial-
deltaic deposits provide evidence that Jezero crater 
represents a paleolake basin with a potentially com-
plex evolutionary history. This complex history makes 
Jezero crater a relevant target for questions of martian 
habitability, and for its potential to return quality pet-
rographic and astrobiologic samples [5]. 

 
Figure 1. False color composite of CRISM spectral imaging high-
lighting mineralogical diversity within the Mars2020 landing 
ellipse, including (A) low-Ca pyroxene signatures of the crater 
rim and delta, (B) , mixed pyroxene signatures of the mafic cap-
ping unit, and (C) olivine-carbonate signatures of the crater fill.   
 

Relationship between crater floor materials: 
Lithologic materials of the Jezero crater floor consist 
of two primary phases: a dark-toned unit that has 
spectral signatures consistent with high-Ca pyroxene 
[Fig. 1B] and a light-toned unit that carries spectral 
signatures of olivine and carbonate [Fig 1C].  

Variation in the geomorphic expression of dark-
toned crater floor materials have been interpreted to 
reflect differential mantling of underlying light-toned 
material [6].  

 
 
 

       

 
      Hypothesis: During Fall 2019, we mapped over 
thirty 1.2 km2 quadrangles east and south of the Mars 
2020 landing ellipse [Fig. 1]. During these investiga-
tions, we explored, in detail, the interactions between 
light-toned and dark-toned crater floor materials. Spe-
cifically, we noted localities where light-toned crater 
fill material showed differences in geomorphic ex-
pressions that could be attributed to differences in 
material properties and, hence, pattern of erosion [Fig. 
2]. Here we suggest that differences in surface texture 
of exposed, light-toned crater fill materials represent a 
combination of (a) the material properties of light-
toned crater fill that affects its resistance to erosion 
(b) the degree of protection from erosion offered by 
mantling by light-toned material, and (c) the extent of 
erosion, and that a topographic distribution of geo-
morphic units may provide a means to better recon-
struct the material properties of basin fill materials.  
 

 
Figure 2. Evidence for layering in light-toned crater fill material. 
(A) discrete layers (arrows) erosionally exposed as ridges at the 
margin of dark-toned material (black dotted line); (B) multiple 
erosional escarpments (arrows) exposed near the margin of 
dark-toned material (black dotted line); (C) close-up of escarp-
ment layers within white box in “B”; (D) topographically rough 
“pinnacled” light-toned material (arrows) overlying erosionally 
smooth material (asterisks). Scale bar is 100 meters in all images. 
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      Analysis: In order to explore patterns within 
crater fill, we conducted three discrete analyses: (1) 
determination of regional dips via geometric three-
point problems; (2) identification of discrete erosional 
facies; and (3) construction of topographic profiles. 

Three point problems. Our analysis started with  
three-point problems to determine the general dip of 
light-toned basin fill materials within Jezero crater.  
Locations in three quads (Cévennes, Wind Cave, and 
Muir Woods) were chosen based on observable con-
tacts between erosionally distinct units, or exposure of 
planar features. Calculated dips were low, typically 
<6°. Such low dips suggest that crater floor material is 
generally flat lying, and that topography can be used 
as a reasonable estimation of stratigraphic position.  

Identification of erosional expression. We started 
by identifying 10 distinct erosional morphologies as-
sociated with light-toned crater fill, which represent a 
greater number of divisions than used during primary 
mapping exercises. The first three of these (smooth, 
heavily mantled, and mantled) represent the extent to 
which light-toned material is mantled by dark-toned 
material, which suppresses the expression of underly-
ing bedrock. The remaining seven facies include: 
‘smooth polygonal,’ defined by erosionally smooth 
surface of light-toned, polygonally fractured material; 
‘rubbly,’ which consists of a regionally flat surface of 
light-toned, rubbly material, with few discrete craters; 
‘ridged,’ which defined sinuous features that have 
distinct elevation over surrounding materials. ‘Rough 
degraded’ (also called ‘mottled’) occurs in both light-
toned fill and within dark-toned regions, and has only 
rare, degraded craters; ‘rough cratered’ facies occurs 
primarily within dark-toned caprock, and is marked 
by extensive preservation of cratering, Finally, ‘pin-
nacled’ refers to light-toned facies with a distinct, 
sharp peaks [cf. Fig 4D], and ‘plateau’ facies are 
marked by strong erosional dissection. Regions 
marked by surficial sand are marked as ‘covered.’ 

Topographic profiles. After identifying erosional 
facies, we constructed a series of 10 east-west tran-
sects starting near the base of the western delta, and 
extending up to 10.8 km. For each profile, identifica-
tion of facies and elevation of exposures were meas-
ured every 50 meters (or 24 points in each mapped 
quadrangle). Data was plotted in an Excel spread-
sheet, with each facies represented by symbols of dif-
ferent color. An example of three profiles, is shown in 
Figure 3.  

Observations. Topographic profiles did reveal 
some relationships that can be ascribed to stratigraph-
ic relationships within bedrock units of the light-toned 
crater fill. Specifically, where ‘smooth polygonal’ and 
‘pinnacled’ textures both occur, the latter appears to 

lie topographically higher than the former. Addition-
ally, ridged materials form clear topographic highs 
over adjacent facies, indicating enhanced resistance to 
erosion. For the most part, however, our topographic 
profiles appear to highlight aspects of the pre-
mantling erosional topography of light-toned bedrock 
materials. Our profiles confirm observations of [6] 
that suggest that dark-toned crater floor materials rep-
resent different degrees of mantling of previously 
eroded light-toned materials. 
 

 

 

 

 
Figure 3. Map and examples of topographic profiles. Topograph-
ic profiles show greater exposure of light-toned bedrock in re-
gions of regional higher slope and smooth dark-toned material in 
regions of low slope, suggesting differential mantling of light-
toned bedrock material.  
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