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Introduction: Mercury is a planet dominated by 

contractional features at a global scale. The age deter-

mination of these features will permit to estimate the 

rate of global contraction and whether limits could be 

placed on when the contraction occurred. This will 

give us new clues to better understanding the thermal 

evolution of the planet. 

Lobate scarps on Mercury: The tectonic defor-

mations are represented mainly by lobate scarps. These 

structures are the  expression of surface-breaking thrust 

faults and are linear or arcuate features widely distrib-

uted on Mercury. Since they display a broad distribu-

tion of orientations their origin is hypothesized to be 

related to a global contraction [1]. The Messenger 

cameras (MDIS WAC and NAC), validated the predic-

tion that the contractional deformation has dominated 

the tectonic history of the planet acquiring images of 

new regions of the Mercury surface that allowed us to 

detect several new lobate scarps especially where the 

illumination geometry is more favorable for structural 

analysis [2,3]. Among the new structures, a 350 km-

long thrust system with meridian development has 

been detected between latitudes 2°87’N and 10°14’S 

and longitudes 87°47’E and 93°43’E. A peak ring ba-

sin (about 186 km of diameter), located at 3° 87’ N and  

 

 

 

 

Fig. 2 NPF (left) and MPF (right) best fit of the bonafide crater SFDs for the inner smooth plain showed on Fig.1. For the MPF a uni-

form (=no layering) cohesive soil is hypothesized. 

Fig. 1 Unnamed peak ring basin with an interior smooth plain 

(outlined in blue) showing a sin-deformational emplacement 

caused by a 350 km-long lobate scarp (drawn in green). The 

smooth plain was dated by crater counting (red circles: bonafide 
craters, yellow circles: secondary craters). 
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87°17’E, shows a sin-deformational emplacement, 

(Fig. 1).  More in detail the basin rims clearly cross-cut 

the thrust system but the smooth plains within the 

peak-ring seems to be still partly affected by the de-

formation. 

Dating the meridian thrust system: From the middle 

1960s onwards, the cratering records from planetary 

surfaces  has been used to obtain age determinations 

for geological units and processes. The Lunar crater 

size-frequency-distribution (SFD), whose shape is as-

sumed to have been stable over the past 4 Gyr and to 

correspond to the Neukum Production Function (NPF), 

together with radiometric chronologies from landing 

sites, have provided the basis for deriving the impactor 

flux to the Moon; this is in turn used to estimate the 

SFD of crater forming projectiles for the other terres-

trial bodies [4]. This methodology, hereafter referred 

as the NPF model, permits to transfer the Lunar chro-

nology to Mercury [5]. A recent technique, proposed 

by Marchi et al. [6] is instead based on dynamical 

models that describe the formation and evolution of the 

asteroids in the inner Solar System, permitting direct 

estimates of the impactor flux to Mercury. As in the 

NPF method, an age determination is obtained by 

cross-calibration with the Lunar chronology. This pro-

cedure, the Model Production Function (MPF) method, 

avoids a multiple use of scaling laws and may simulate 

a non-constant impactor flux through time and, since it 

depends on cratering physics, allows a variable crustal 

layering to be investigated [7-8]. 

The age of the lobate scarps can, therefore, be con-

strained by fitting the crater size frequency distribution 

of the material they deform with these different pro-

duction functions. Alternatively age estimates can be 

derived considering the density of  impact craters di-

rectly superimposed to the thrust system, provided that 

their thickness and length assure a robust statistics. The 

meridian thrust system is one of the rare cases for 

which both the methodologyes can be applied and 

cross checked on the counts. 

Conclusion: Our crater counts dates the syn-

deformational smooth plain at 3.7-3.6 Ga (Fig.2) using  

NPF [5] as well as MPF [6]. These results, coupled 

with the preliminary age obtained from the count of 

craters superposed to the thrust system, suggest that it 

formed during the LHB and continue its activity up to 

3.6 Ga.  

This fixes a straight upper limit to the contractional 

deformation in this sector of the planet.  
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