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1. Introduction 
The surface of Mercury shows different kinds of 
tectonics landforms, mostly indicating surface 
contraction [1,2]. Compressional features include 
lobate scarps, wrinkle ridges, and high relief ridges, 
which are different manifestations of thrust faults, 
depending on, for example, deep angle of faulting 
and type of surface geology [3-5]. Also, there are 
evidences of long-wavelengh topography variations, 
affecting to the northern smooth plains and Caloris 
basin, which could also be the expression of 
contraction (and maybe large scale folding) related to 
the cooling of Mercury [6]. 

In this work we focus on the deformation in an area 
centered in the equator comprising a buried crater 
affected by two different sets of tectonic features.    

2. Study area  
The area studied in this work is in the equatorial 
region of Mercury, located between latitudes 10ºN 
and 8ºS, and longitudes 56ºE and 86ºE. We have 
used mosaics created by USGS using MDIS/NAC 
images from MESSENGER flybys. The illumination 
conditions of flyby images are more useful than 
higher resolution images from the orbital mission, 
because the angle of incidence enhances the shadows, 
which emphasize the relief of geologic structures. 

Figure 1 show a buried crater centered around 2ºN, 
74ºE, with a diameter of approximately 450 km. It is 
superimposed to the Faulkner crater to the NE, and 
west to the crater Firdousi. The interior of the buried 
basin is covered by smooth plains, which also extend 
in the terrains between the craters Firdousi and 
Faulkner. 

The topography derived from stereo DTM [7] clearly 
delimits the limits of the crater basin, whose surface 
exhibit the lowest elevation in the area. The plains in 

the interior of the buried crater have an elevation 
roughly 1-2 km lower than the smooth plains out of 
that crater. 

Figure 1 shows the main tectonic features deforming 
the smooth plains in the buried crater, and the 
crosscutting relations between them. The lobate scarp 
(black arrows) superimposed on the smooth plains 
crater in the southeast of the buried basin is the most 
prominent feature in the zone, with more than 1 km 
of relief, and is a complex, maybe indicating several 
pulses of activity in its formation or the superposition 
of several individual structures. 

 

Figure 1: Black arrows indicate a lobate scarp 
superimposed on the buried crater, blue arrows 

indicate wrinkle ridges and red arrows indicate a set 
of NE-SW subtle features which could be buried 

wrinkle ridges or surface folds. 
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The smooth plains are affected by wrinkle ridges of 
orientation NNW-SSE (blue arrows), which are part 
of a more regional deformation, as they cross the 
entire buried impact basin, and have the same 
roughly orientation than the wrinkle ridges that 
deformed the surrounding terrain. There also is a set 
of regularly (~40 km) spaced NE-SW oriented 
“lineations” (red arrows), which is crossed by 
wrinkle ridges. Shadows reveal a relatively low relief, 
scarp-bounded or arched in cross-section, for these 
features, which are apparently limited to the buried 
basin, and they could be folds or buried wrinkle 
ridges. 

3. Discussion 
Our observations reveal at least two different stages 
of tectonic deformation of the smooth plains in the 
buried basin here studied. The NE-SW oriented 
“lineations” represent the older deformation stage 
recorded in this area. Later on, they were affected by 
wrinkle ridges of NNW-SSE orientation, indicating a 
change in the orientation of the implied stresses. The 
formation of the lobate scarp to the southeast would 
have postdated the formation of NNW-SSE oriented 
wrinkle ridges, although this lobate scarp is a 
composed, feature formed in several pulses, with 
some characteristics typical of wrinkle ridges in its 
northern portion. 

In future work we will analyze the temporal relations 
between the plains-forming volcanism the NE-SW 
oriented “lineations”. Some of they apparent to be 
scarp-bounded, suggesting to the partly buried 
wrinkle ridges. This would imply at least a stage of 
filling of the basing posterior to the NE-SW 
“lineations”, but previous to the NNW-SSE wrinkle 
ridges.  

Thus, the deformation in the buried crater analyzed 
here provides information on the temporal relations 
between plains emplacement and tectonic 
deformation, as well as on changes (maybe related to 
convective patterns [8] or true polar wander [9]) in 
stresses orientation in Mercury.  
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