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Introduction:  Topographically inverted fluvial deposits 

are abundant on the surface of Mars and are critical landforms 

for understanding Mars’ history [eg., 1]. These landforms are 

particularly useful for reconstructing paleogeography [2] and 

assessing a given region’s past habitability [1] or bio-

preservation potential [3]. Many analogous sites have been 

noted on Earth [4], and of the few that have detailed outcrop 

analyses, it has been revealed that they record complex and 

time-integrated depositional history. This observation 

indicates that a single ridge presents challenges associated 

with interpretations of the formative fluvial conditions based 

on orbital observations [5]. Furthermore, even fewer Earth 

analogs for inverted channel deposits are thought to be deltaic 

in origin [4]. However, many of the critical features on the 

surface of Mars appear to be within a river delta type setting 

[4]. An inverted fluvial deposit in Wedington, Arkansas, 

which formed in a deltaic setting, provides a pertinent 

opportunity to study an analogous feature to the deposits on 

Mars, such as those in Jezero crater, the current home of 

NASA’s Perseverance Rover. 

Field Site: A ridge with a capstone layer of indurate 

sandstone is located ~20 Km west of Fayetteville, Arkansas 

[Figure 1A]. The ridge runs from north-northeast to south-

southwest and is approximately 2.4 Km in length. The 

majority of the sandstone outcrop by volume is located along 

the peak of the ridge, however, in the area immediately around 

the capstone there are abundant boulders ranging in size from 

<1 m2 to several m2. Parallel to the long axis of the ridge, 

terrace-forming slope breaks are present on the west side of 

the ridge. In some places, large (10’s of m2) outcrops, which 

show little evidence for rotation or displacement, stand in 

isolation hundreds of meters from the main ridge body in 

directions perpendicular to the long axis of the ridge. These 

isolated blocks are also at lower elevations and are aligned on 

an azimuth with each other. 

Wedington Sandstone.  The ridge forming sandstone is the 

Wedington Sandstone member of the Fayetteville Formation 

which is a composed primarily of fluvially constructed fine 

and medium sands that are subrounded to rounded and well 

sorted [6]. The outcrops are dominated by sets of 

unidirectional sub-meter scale crossbedding with very rare 

unidirectional ripple marks. In some locations the 

crossbedding is overturned within a particular set [Figure 1B], 

and rare evidence of lateral accretion sets have been observed. 

The Wedington Sandstone is stratigraphically between the 

upper and lower Fayetteville Shales, and has been interpreted 

as being deposited by a bird-foot delta in the late Mississippian 

and this outcrop has been interpreted as the remnant of a trunk 

channel from that delta [6].  Azimuthal measurements (n = 9) 

of crossbed dip slopes point to a paleo-flow direction of ~199° 

± 9°. 

Discussion: The ridge forming outcrop of the fluvially 

constructed Wedington Sandstone presents a unique 

opportunity to study a putative river delta trunk channel 

deposit, analogous to the intriguing and abundant outcrops on 

Mars surface [4], including some of the outcrops in Jezero 

crater [1]. The presence of terrace-forming slope breaks and 

large off-axis isolated blocks of in-situ crossbedded sandstone 

point to the possibility of a dynamic and time-integrated 

depositional system constructed by a mobile channel or 

multiple channels. In contrast to similar features in Utah [e.g., 

7], we observe no evidence for multiple channels within a 

given vertical exposure such as arcuate erosional surfaces or 

stark grainsize gradation, which complicates similar 

interpretations, such as frequent channel avulsions and 

reoccupations. However, taken together, the capping 

sandstone and the off-axis isolated blocks point to at least two 

depositional channels. The minimal divergence of paleo-flow 

measurements is also intriguing, as even within a short 

channel reach of an active channel, one can expect a large 

range of flow directions [e.g., ±50°, 7]. The presence 

overturned crossbedding is possible evidence for syn-

depositional soft-sediment deformation [e.g., 8].  

Conclusions and Future Work: We will focus on 

building a representative stratigraphic cross-section for the 

locality using a distribution of large vertical exposures [e.g., 

Figures 1A and B]. Detailed elevation surveys of the terraces 

accompanied by comprehensive paleo-flow direction 

reconstructions and the stratigraphy should yield information 

about the formative characteristics of the channel(s) that 

deposited these sands. Results from this study may provide 

important context and insight for rover-based studies of 

outcrops in Jezero crater.  
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Figure 1: (A) Orthorectified aerial images 

of the fluvial ridge. Red arrows indicate 

paleo-flow directions. Letters B and C 

refer to the locations of photos in the 

corresponding panels. Approximate 

location within Arkansas shown in top left. 

(B) Overturned crossbedding shown to the 

right of field notebook. (C) Example of 

cross bed sets. 
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