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   Introduction: Noctis Labyrinthus, is located on the 
eastern edge of the Tharsis Plateau in the equatorial 
region of Mars, and consists of a network of intersec-
ting valleys that merge and coalesce with pit chains 
and larger troughs. In this area several studies showed 
the presence of units that were identified and classi-
fied as light toned deposits (LTDs) with spectral si-
gnatures of sulfates and phyllosilicates  sulfate [1,2]. 
In this study we focused our analysis on the LTDs 
located within a trought that is centered at 6.8° S, 
261.1°E and is approximately 50 x 60 km in dimen-
sion with a depth of about 5 km below the surrounding 
plateau. Here, in the southern part of the trought floor, 
LTDs that display clear spectral signature of gypsum 
have been discovered through the anaysis of CRISM 
data [3]. Through the analysis of the MRO HiRISE 
images we studied in great detail the LTDs surfaces. 
In particular, we investigated the landforms that we 
interpreted as karst-like landforms, studying the pos-
sible processes involved in their formation and shap-
ing. 
 
   Karst-like landforms: On the LTDs surface closed 
rimless depressions surrounded entirely  by unbroken 
plains can be observed. These depressions are either 
rounded-shaped (Fig.1) or elliptical-elongate shaped 
(Fig.2), and range in length from 70 m to up of 1500 
m, while Widths are generally between 50 and up of 
300 m. The depressions display both simmetrycal and 
asymmetrical walls, and concave-up or flat floor geo-
metry. These landforms display similarities with the 
terrestrial sinkholes that commonly develop in all 
kinds of evaporite terrains in arid or cold regions on 
Earth. Moreover, they strongly resembled the evapori-
te sinkholes described in other regions of Mars [4]. 
    
   Discussion and conclusions: The depressions that 
can be observed in the LTDs surfaces lack evidence of 
wind action and erosional features associated with the 
evolution of impact craters. In fact, the analysis car-
ried out suggests that they were not built or shaped by 
wind erosion, or impact craters heavily eroded or re-
worked by geomorphic processes. Thus these morpho-
logic features, might be interpreted as karst landforms 
of polygenetic origin. The water necessary to shape 
and build these forms probably has been provided by 
the melting of ice or snow, that can be formed during 

periods of ice-snow-rich deposition from the atmos-
phere that may occur as the result of changes in the 
obliquity of Mars [5]. The melting of ice probably 
should have occurred gradually rather than rapidly, 
and had to persist long enough to shape the landforms 
observed. The depressions appear well preserved and 
do not seem reworked or modified, even by wind ero-
sion. The freshness of these landforms and the ab-
sence of landforms with wind-related modifications 
might suggest a young erosional age.   
 

    
Figure 1: Rounded-shaped depression located on the 
LTDs (Images HiRISE PSP_007101_1730). 
 

 
Figure 2: Elongate depression located on the LTDs 
(Images HiRISE PSP_ 016120_1730). 
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