Investigation of parallel valleys in the Medusae Fossae Formation south of Marte Valles
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The Medusae Fossae Formation (MFF), located in the equatorial region of Mars, has various proposed origins, including eolian or volcanic airfall deposits, pyroclastic flows, polar layers, and marine shoreline deposits. In this study, we use Mars Orbiter Laser Altimeter (MOLA) data to investigate a section of MFF between 5S-5N and 175-185E that contains a series of parallel northeast/southwest trending ridges and valleys unique to the area and the MFF formation. While recent work based on Mars Global Surveyor data suggests that eolian or volcanic airfall deposits may be the most likely origins, the unusual nature of the ridges also prompted recent suggestions that they are polar deposits.

The ridges and valleys overlie a ~100m thick resistant unit that extends from 167E to 180E. While the unit is locally mapped as MFF, at its eastern edge it becomes indistinguishable from previously mapped Hesperian units (Hnu). The unit appears to erode from a coherent plain into mesas and then knobs. Sediments obscure its contact with the Elysium Plains.

On top of the resistant unit, the ridges have an average height of 250 m with a maximum of 300 m. Ridge peaks are 18-25 km apart with average slopes of 1.5 deg. on both the north and south facing sides. Both valley bottoms and ridgelines show a regional slope to the northwest. The topography of the ridges is not consistent with marine terraces, as there are no apparent topographic steps. Fluvial channels also seem unlikely, as valleys run perpendicular to the regional slope, show no uniform flow direction, and sometimes form closed basins. The area also shows no evidence of the layering and asymmetric slopes found in polar deposits, although the rolling nature of the topography is grossly similar. Interestingly, the Viking and MOC images reveal a windswept surface covered by small-scale yardangs very similar to other MFF localities. However, the ridges themselves appear to be perpendicular to the apparent wind direction indicated by other local MFF features, making an eolian origin for the ridges complex. While the local topography helps to constrain the probable origins of these ridges and valleys, additional information is necessary to explain their origins completely.

