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Abstract

Here we discuss about two fault systems found in the
Victoria and Shakespeare quadrangles of Mercury.
The two fault sets intersect each other and show
probable evidence for two stages of deformation. The
most prominent system is N-S oriented and
encompasses several tens to hundreds of kilometers-
long and easily recognizable fault segments. The
other system strikes NE-SW and encompasses mostly
degraded and short fault segments. The structural
framework of the studied area and the morphological
appearance of the faults suggest that the second
system is older than the first one. We intend to apply
the buffered crater counting technique on both
systems to make a quantitative study of their timing
of activity that could confirm the already clear
morphological evidence.

1. Introduction

NASA MESSENGER mission confirmed the
predominantly  contractional deformation  of
Mercury’s surface [1], [2]. The latest global
structural mapping of Mercury revealed almost 6000
contractional structures [3]. The surface expression
of most of these structures is represented by lobate
scarps, which are steep scarps characterized by “a
gently sloping back limb” [3] and are asymmetrical
in cross-section [2]. They were described for the first
time by [4] and interpreted as surface breaking
thrusts. Usually, Mercury’s thrusts are thought to be
the expression of global contraction due to core
solidification [4] or to a combination of global
contraction, tidal despinning [5] and probably,
mantle convection [6]. While several simulations
take into consideration all of the three tectonic
models, e.g. [7], [8], the timing and the actual
development of these events is not yet clear. These
faults often cut Calorian units, therefore their activity
continued after the emplacement of these young
terrains, e.g. [9]. A recent study of Hermean

structures revealed the possibility that two stages of
deformation might have occurred on a portion of the
planet [10]. Thus, an accurate study of the interaction
between the various Hermean fault systems is crucial
to understand the timing of tectonic events. Our study
aims at understanding the structural framework and
timing of activity of two fault systems encompassed
between the Victoria and Shakespeare quadrangles of
Mercury.

2. Structural framework

The geological map of the Victoria quadrangle that
was completed recently [11] revealed some new NE-
SW oriented scarps, which are less prominent than
lobate scarps and have a more degraded morphology
that is often visible just from slight topographical
changes. These structures continue to the west in the
nearby Shakespeare quadrangle and they all seem to
belong to the same system. On the other hand, the
prominent Victoria Rupes, Endeavour Rupes and
Antoniadi Dorsum lobate scarps (morphological
dorsa are sometimes addressed to as high-relief
ridges) form a N-S system that cuts the NE-SW
system, which is interrupted in correspondence of a
N-S fault-free topographic bulge [11], whose eastern
margin was also interpreted as a fold-and-thrust belt
by [3].

3. Timing analysis

The timing analysis of the two fault systems activity
is done by means of morphological evidences, cross-
cutting relationships and crater counting analysis.
While the first two methods imply a qualitative
description, the last method can provide quantitative
evidence for different deformation stages.

3.1 Buffered crater counting

The “buffered crater counting” technique by [12], [13]
has been hitherto used by [14] and [15] to assess fault



ages. It consists in counting craters
unfaulted/undeformed by the nearby faults (in this
work we consider fault buffer distance < 1.5D, where
D is the diameter of the crater), to get a cumulative
size-frequency distribution (CSFD) that can be either
compared to other CSFDs to get relative ages, or to
production functions to get fault absolute ages.
Buffered crater counting performed on the N-S
system (Figure 1) already provided a relative age
result that is younger than the smooth plains unit.
Gathering data also from the NE-SW system will
permit to compare the relative age of the two systems
and verify the morphological evidence.
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Figure 1. Example of a buffered crater count performed on
the N-S fault system of the Victoria quadrangle (based on
61 counted craters). Basemap: MESSENGER MDIS 250

mpp mosaic (NASA/JHUAPL/CIW).

4. Summary and Conclusions

By analyzing the structural framework of the area
between the Victoria and the Shakespeare
quadrangles, two fault systems showing interesting
cross-cutting  relationship  were found. The
morphological evidence and the fault segments
distribution seem to suggest that the NE-SW system
is older than the N-S system [11]. This also seems to
suggest that two stages of deformation acted on this
area as also argued by [10] on another location of
Mercury. The buffered crater counting method
applied on both systems will permit to better estimate
their relative age, thus getting us closer to
understanding the evolution of Mercury.
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