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Introduction: Across the equatorial region of 

Mars, spanning from Elysium Mons to just east of 

Olympus Mons, lies an enigmatic deposit called the 

Medusae Fossae Formation (MFF) (Figure 1).  For 

decades, scientists have been fascinated by the MFF 

and its mysterious origin on Mars’ surface.  The un-

conformable MFF displays some distinct erosional 

morphologies that make it easily recognizable .  Land-

forms such as yardangs, pedestal craters, and layering 

help us find present-day outcrops [1-4] suggested that, 

based on composition, MFF could be responsible for 

the dust coating we see on the surface of Mars current-

ly (Figure 2 and 3) 

Previous research provided many hypotheses 

for the origin of the MFF, including (but not limited 

to): 1) pyroclastic flows [1,5] ; 2) not pyroclastic flows 

[6]; 3) volcanic air fall [7]; 4) paleopolar deposits [8].   

With no exact answer for the formation of this deposit, 

there is a need for more detailed characterization of 

both the present-day and past extent of the MFF. 

We hypothesize that the MFF used to cover more 

surface area than it currently does [3].  Finding the 

maximum extent of the current MFF will help to con-

strain the hypotheses for its origin, as well as provide 

information about Martian erosion rates.  

Methods: We began by creating 5 previously unstud-

ied transects that are adjacent to currently mapped 

MFF [9](Figure 1). These transects are 3° wide, and 

we subdivided them into 1° x 1° boxes. Using JMARS 

and Context Camera (CTX) images [10] at ~5 m/px 

resolution, we examined each box within the transect, 

searching for evidence of the MFF. We continued the 

transects until the transect intersected already mapped 

MFF outcrop or until we got to a point of 9 adjacent 

boxes (i.e. a 3x3° area) where there was no longer any 

remnants of MFF. 

We relied on the criteria given in Table 1 to evalu-

ate images and determine whether or not they contain 

previously unidentified outcrops of MFF. Each obser-

vation is scored using these criteria (Table 1), reflect-

ing our confidence in identifying MFF outcrops.  

These scores are then added together and the sum 

leads our interpretation. A score of ≥ 4 allows the ob-

served materials to be confidently classified as MFF.  

Preliminary Results and Future work: Previously 

unmapped outcrops of MFF have been identified with-

in the transects (Figure 1). Ongoing and future work 

include expanding the transects, and using these ob-

servations to constrain the erosion rate of the MFF. 
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Table 1: Criteria used for evaluation of suspected 

MFF(modified from [3]) 
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Figure 1: MOLA image of Mars with MFF outcrops outlined in black [7]. Previously examined MFF transects [3] 

are outlined in white and filled with colored x's to indicate the amount of MFF coverage within this box [3]. Tran-

sects examined in this work are gray and outlined in white. Future work will map out the amount of MFF observed 

within each 1°x1° box, as shown in the transects from previous work [3]. 

Figure 2: Portion of CTX image mosaic, obtained 

from Google Earth Pro, showing surface textures 

commonly seen within MFF outcrops. The "constant 

surface texture" receives a score of 1 in our rubric 

(Table 1). North is at the top; image centered at 7.0 ° 

N, 197.5 ° E 

Figure 3: Portion of CTX image mosaic, obtained 

from Google Earth Pro, showing surface textures 

commonly seen within MFF outcrops. The "constant 

surface texture" receives a score of 1 in our rubric 

(Table 1). North is at the top; image centered at 7.0 ° 

N, 197.5 ° E. 

3.0  km 
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