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Introduction: Previous studies of Mars have sug-

gested a large standing body of water in the planet’s 

Northern Hemisphere [1-6]. Similarly, recent studies of 

base-level controlled incised valleys [1] and deltaic 

deposits [2] indicate that Aeolis Dorsa is likely home 

to a paleo-coastline. Here we present detailed observa-

tions of a topographically-inverted fluvial deposit lo-

cated in the southeastern part of Aeolis Dorsa (6.2° S 

154.4° E) with the goal of further testing these hypoth-

eses. 

Methods:  We mapped the sedimentary stratigra-

phy of the studied deposit using images from the Con-

text Camera (CTX) in combination with CTX stereo-

derived digital elevations models (DEMs). CTX DEMs 

were produced using the NASA Ames Stereo Pipeline 

[7-9], and were tied to point shot data from the Mars 

Orbiter Laser Altimeter (MOLA) [10] to correct for 

any error in the regional slope. Mapping and measure-

ments were done with ESRI’s ArcGIS software. 

Observations: We identify eight sets of topograph-

ically-inverted branching deposits that we interpret as 

fluvial in origin (Figure 1B). Unique sets are identified 

by: (1) a common main feeding channel branch, and/or 

(2) common stratigraphic position based on elevation. 

In general, the channel deposits are oriented north-

south and truncate at a systematic position towards the 

south. The sets of topographically-inverted fluvial de-

posits are observed to (1) stack atop one another and 

(2) terminate against each other (Figure 2A and 2B). 

The green deposit is positioned on top of both the dark-

blue and orange deposit. The yellow deposit terminates 

against the dark-blue deposit. The red deposit termi-

nates against the yellow and light-blue deposits. The 

light-blue deposit is also stacked on top of the pink 

deposit.  

Interpretations:  We interpret this topographical-

ly-inverted fluvial sedimentary deposit as the exhumed 

remnants of a large delta deposit with multiple deltaic 

lobes. The termination of these fluvial deposits south 

of the study area implies that this is either the most 

upstream (i.e., tributary) or downstream (i.e., distribu-

tary) end of a large fluvial system. The preservation of 

stacked deposits indicates this region was highly depo-

sitional, and more likely distributary or deltaic, rather 

than an upstream tributary catchment, which would be 

expected to be net-erosional. A similar logic has been 

applied to nearby valley-filling deposits [1].  In addi-

tion, morphological similarities to other deltaic depos-

its in this region [2], such as the inverted topography, 

the branching  geometry of channels, and the lobe 

stacking, support this interpretation. The southward 

branching of the lobes coupled with the east-west ori-

entation of the group is indicative of an approximately 

east-west oriented coastline ~55 kilometers long at this 

location.  

Based on the cross-cutting and stacking relation-

ships, we have interpreted relative ages for each of the 

lobes (Figure 1). The oldest lobes are colored red, pink 

and brown, followed by yellow, orange and light-blue, 

then dark-blue, and finally green. Those lobes put at 

the same stratigraphic level do not have a clear strati-

graphic relationship, and so relative ages between these 

lobes can not be determined. We suggest that the num-

ber of lobes preserved in this deposit record a dynamic 

history of upstream river avulsion, and likely required a 

long-lived standing body of water.  

Conclusion:  The studied topographically-inverted 

branching fluvial deposits has been interpreted as del-

taic in origin, with multiple preserved lobes. Qualita-

tive similarities elsewhere at Aeolis Dorsa support this 

interpretation, as do the indications that this region was 

highly depositional rather than erosional. Our work is 

consistent with previous conclusions about the pres-

ence of a paleo-coastline at Aeolis Dorsa [1,2], and is 

indicative of a long-lived standing body of water.  

Future work includes extraction of channel slope, 

deposit thickness, and strike and dip of exposed layers. 

We will test for whether there is evidence of variations 

in thickness along the channel, and for steeply dipping 

foresets. 
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Figure 1: (A) Branching fluvial deposits at southeast Aeolis Dorsa. (B) Same as A, with interpreted depositional 

lobes and their relative ages. Note the stacking and termination of some lobes against others. Image background is 

a mosaic of CTX images B17_016203_1744, B19_016981_1746, and B20_017548_1739.  

 
Figure 2: (A) DEM of the eastern-most portion of the study area. Increases in elevation southward are indicative of 

the exposure of stratigraphically higher deposits rather than a northward slope. The inset marks the location of 

panel C. (B) Same as A, with lobes mapped. (C) Zoom in on the terminal end of the blue lobe (Fig. 1B). This figure 

demonstrates the branching nature, and the thickness of these deposits suggests this system was distributary rather 

than tributary. 
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