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A LARGE SEDIMENTARY DEPOSITS AT THE MOUTH OF SABRINA VALLIS, XANTHE TERRA
Ernst Hauber and Laetitia Ledeit, Institute of Planetary Research, DLR, Berlin, Germany.

Introduction:  We suggest a sedimentary deposit at the mouth of a large valley as a potential target for future landed missions. The valley is Sabrina Vallis, which cut through ancient cratered terrain of Noachian age in Xanthe Terra. . 

Background: Fluvial and lacustrine deposits on Mars contain a record of past hydrological conditions and are important targets of environmental and paleoclimatic studies. Ancient depositional landforms associated with fluvial channels are generally thought to indicate an active hydrosphere, involving precipitation, runoff, and significant erosion. However, the exact nature of the flow processes and the timescales over which they occurred are under debate.

End-member scenarios are represented by an early Mars that was either wet and warm, wet and cold, or dry and cold. The analysis of sedimentary deposits can constrain paleohydrological models. Moreover, clastic deltas could contain material that were part of habitable environments and that were transported and finally accumulated in a delta.
Geologic context: A variety of sedimentary deposits is observed in Xanthe Terra, including Gilbert-type deltas, fan deltas dominated by resedimentation processes, and alluvial fans (Hauber et al., 2009). Sediments were provided through deeply incised valleys, which were probably incised by both runoff an ground water sapping. Mass balances based on High-Resolution Stereo Camera (HRSC) digital terrain models show that up to ~30% of the material that was eroded in the valleys is present as deltas or alluvial fan deposits. Stratigraphic relationships and crater counts indicate an age of ~4.0 to ~3.8 Ga for the fluvial activity. Hydrologic modeling indicates that the deposit were probably formed in geologically very short timescales. Although the delta might not have formed in a very long-lasting lake, it can contain sediments derived from ancient terrain surrounding Sabrina Vallis.
Science Merit Related to Mission Objectives:  The large delta offers a good opportunity to investigate a layered, delta-like deposit which might me older than other delta deposits that have been suggested as MSL candidate landing sites. For example, the spectacular delta in Eberswalde Crate might have formed only in the (Late) Hesperian, after the formation of the nearby Holden Crater (Mangold et al., in revision). This would have been much later than the period when Mars might have been most habitable (i.e., in the Noachian to early Hesperian). The delta proposed here appears to be older (Late Noachian) and might be more likely to contain a record of those early conditions. The delta shows layers which appear to be easily accessible by a rover (Fig. 2), but it also shows polygons associated with it (Fig. 2a) that might be important clues to water-related processes (desiccation cracks? thermal contraction cracks?).
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Figure 1.  Overview of scientific target and landing ellipse.  (top) Detail of HRSC image h0894_0000, with landing ellipse (25 × 20 km; center marked by white cross). The yellow and cyan outlines mark HiRISE image ESP_012228_1920 and CRISM scene HRL 1176F, resectively.  (bottom) Slope map, based on HRSC DEM of same orbit (cell size 75 m). The ellipse is basically free of slopes steeper than ~6°, except for the walls of a crater in the SE part.
Available images:  The sedimentary deposit and the proposed landing ellipse are completely covered by low-resolution images (night- and daytime THEMIS-IR) and medium-resolution images (HRSC, CTX). 5 MOC images cover about 50% of the landing ellipse. Only one HiRISE image of the sedimentary deposit is available (Fig. 1, top). Importantly, however, the landing ellipse is not covered by either MOC or HiRISE.
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Figure 2.  Details of the deposit and its immediate surroundings (HiRISE ESP_012228_1920; see Fig. 1 for locations).  (a) Margin of the delta-like deposit, displaying sub-horizontal layering (arrows). In the front of the deposit, polygonal ground could have originated as desiccation or thermal contraction cracks.  (b) Topographic scarp of eroded remnant of deposit (left), standing high above polygonal ground (right).
Hyperspectral information:  The CRISM observation HRL 1176F is located at the center of the crater, on a portion of the distal margin of the sedimentary body and the adjacent polygonally fractured crater floor (center of the image at ~11.82°N, 313.33°E). The spectral image is hazy and does not allow the identification of any mineral species at the surface.
Landing Ellipse and science targets: Figure 1 shows a High Resolution Stereo Camera (HRSC) image (orbit h0894_0000) with the landing ellipse (20 × 25 km) on the floor of an unnamed crater in Xanthe Terra.. The landing ellipse is located NE of the sedimentary deposit. Since all of the deposit is outside of the ellipse, this is a “Go-to” site. The target areas of scientific interest are located mainly at the margin of the deposit, where layers are accessible at steep outcrops (cliffs). Since the cliffs are not continuous along the margin, it is very likely that a rover could climb the margin and get on top of the deposit.
Table 1: Essential information about ellipse and science targets.

	Site Name
	Sabrina Delta

	Center Coordinates
	11.99°N, 313.442°E

	Elevation
	-2.72 km wrt MOLA

	Prime Science and/or Sampling Targets
	e.g., Layered materials [highest priority], possible aqueous alteration minerals, polygonal ground [lowest priority]

	Distance of Science Targets from Ellipse Center
	Nearest layers:  9 km to SW

Cliff w/ layers: 19.5 km to SW
Polygons: 12.5 km to SW


Rationale for Images: Additional HiRISE images located along the steep margins of the deposit (outcrops) would provide information on depositional mechanisms (e.g., cross stratification, nonconformities, etc). HiRISE images (ideally as stereo pairs) of the landing ellipse are needed to assess the technical safety with respect to the landing process, and the trafficability of the terrain (e.g., dune or ripple fields). 
Some CRISM targeted observations should be acquired along the distal margins of the deposit, which display well-exposed layers, to provide constraints on the mineralogical composition of the sedimentary deposit. A nearby deposit, which is similar in the general geologic setting, displays evidence for phyllosilicated (this deposit is shown in Fig. 8 of Hauber et al., 2009).
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