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Introduction: Mapping an extraterrestrial planet which has 
had a complex evolution remains a challenge for planetary 
scientists. The complexity of Martian terrain assemblages 
revealed in high resolution satellite images, and other data 
sets such as altimetry provided by recent missions indicate 
the need to update the existing methods of planetary map-
ping. Based on a correct identification of planetary paleo-
landforms [1] and relief analysis of DEM, I describe here a 
method to delineate distinctive morphologic surfaces in Gor-
gonum and Atlantis basins, to integrate and interpret them to 
the planetary context. 
Observations: The geologic map of Scott and Tanaka[3] 
reveals a superposition of Noachian and Hesperian deposits 
in our area of study (fig.1). Analysis of paleo-resurfacing 
history shows differences among Npl2 chrono-stratigraphic 
series, and a continuity of fluvial and fluvial and lacustrine 
paleo-processes among Noachian planes Npl1, Npl2 and Hes-
perian ridges Hr series in Gorgonum basin (fig2). The scale 
of our analysis can be set when the processes can be corre-
lated and evolution described. In our area of study impact 
cratering and tectonic subsidence are the major paleo-
processes which influence the distribution of energy and 
surface materials inside the watershed limits. These proc-
esses influence further the distribution of local base levels 
which have great significance for the subsequent modifica-
tion by fluvial and lacustrine paleo-processes. In this context, 
a relief analysis of DEM reveals the correlation between the 
magnitude of the processes and spatial distribution of re-
sulted paleo-landforms in our area (fig3). Delineation of 
distinctive morphometric areas is done by watershed analy-
sis. Further integration of morphometric areas into morphol-
ogic ones is realized using the results obtained in identifica-
tion of distinctive surface morphologies [1,3]. The results 
improved the identification of morphologic distinctive areas, 
and have further significance for establishing the ages of 
surface deposits (R.D. Capitan, this volume). 
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Fig. 1 Geologic map of Atlantis and Gorgonum basin, 
Mars (Scott and Tanaka, 1986) Image is centered at 
172oW, 38oS Image width 600Km 

 
Fig. 2 The continuity of fluvial and lacustrine paleo-
processes is shown among chrono-stratigraphic series. 
Mars Express image centered at 167o 76’W, 34o20’S 
(MOC M2202397 image depicts a possible lacustrine 
shoreline)  
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Fig. 3 Delineation of watershed using GIS program in 
northern Gorgonum basin. Image is centered at 
167oW, 34oS Image width 350Km 
 

 
 
Fig 4 Morphologic surfaces inside Gorgonum and At-
lantis areas. Image is centered at 172oW, 38oS Image 
width 600Km 
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