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IDENTIFYING SHORE MORPHOLOGY ON MARS. Timothy J. Parker; Jet Propulsion 
Laboratory, California Institute of Technology, Pasadena, CA 91109. 

Coastal morphology is probably the most diagnostic evidence of former lakes that we can 
expect to find on Mars, at least until unequivocal surface compositional information becomes 
available in the next few years. The following points should be noted when evaluating a 
potential shoreline on Mars: (I) Water is an environmentally abundant volatile at Mars' 
position in the solar system, and liquid water has probably been stable at its surface at various 
times in the past. (11) Free standing liquid water is confined by gravity to an equipotential 
upper surface that intersects topography at an essentially constant elevation over large 
regions. Other liquid volatiles would be similarly confined, but gases would not, so eolian 
erosional boundaries are not topographically confined and are often indistinct or gradational. 
(111) Winds blowing across open water generate ripples and waves (or transport rafted ice in 
cold environments) that transfer their energy to the land, resulting in erosion, sediment 
transport and deposition that is focused within a few meters of the water level. (IV) 
Longshore transport moves sediment eroded from headlands into embayments, producing 
beaches that transit from erosional to depositional, with wave-cut cliffs grading along shore 
into constructional barriers and spits. 

The topographic confinement of water (point 11) makes it possible to distinguish 
shorelines from fault scarps where both feature types occur in association, such as in the Great 
Basin of the southwestern United States. Fault scarps cross undulations in topography with 
little or no lateral deflection, whereas even minor topographic undulations profoundly affect 
the lateral position of a shoreline. Similarly, point (11) would suggest that horizontal benches 
in tilted craters, in which the continuity of the bench appears unintempted by the presence of 
the crater suggests a shoreline, in which the crater was partially inundated and eroded by 
standing water. 

The character of the surface within a boundary can reveal much about the processes that 
shaped it. In fluvial and glacial settings the entire column of water or ice is in motion, so 
erosion and deposition occurs from the high water line (fluvial) or trim line (glacial) to the 
base of the column. Regions subjected to fluvial and glacial processes commonly exhibit 
evidence of scour parallel to the direction of flow over their entire surfaces. Basins that once 
contained lakes (including glaciolacustrine and fluviolacustrine settings) or oceans may show 
signs of extensive erosion and deposition at or near the water level (at their margins and on 
islands), but the basin interior more than a few meters below water level would have 
experienced low-energy sediment deposition that would tend to drape pre-existing 
topography with fine material. This fine material could subsequently become the site of 
desiccation, periglacial and thermokarst modification and a source for eolian deflation. 

Spits and coastal barriers remain as large, often arcuate or cuspate sets of beach ridges 
(resulting from wave refraction) after recession of the lake. Several locations where benches 
transit laterally into ridges (point (IV)) have been described [I-31. Longshore trends from 
erosion to deposition distinguish wave-cut and wave-built terraces from structure-controlled 
benches in sequences of layered rocks. Horizontal benches "cut" at a definite angle to 
recognizable strata, though uncommon in Viking images (requiring dipping strata) are most 
easily explained as paleoshorelines. 

Shore platforms and sedimentary bedforms associated with gently sloping, dissipative 
shorelines (e.g., [4]) can be extensive, so many terrestrial paleolakeshores can be seen in 
moderate- to high-resolution orbiting spacecraft image data. Steeply-shelving shore zones 
dominated by wave reflection are much narrower in plan view, so that many steep mountain- 
front paleolakeshores may be undetectable in orbiter images. Narrow shore platforms require 
high spatial resolutions to be recognizable, typically moderate- to high-resolution aerial 
photographs. Many terrestrial paleoshorelines appear discontinuous in satellite and aerial 
photographs for this reason. 
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