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Overview

The Higher Resolution Stereo Camera (HRSC) of Mars Express is one of the successful scanning instruments to obtain near simultaneous images of specific areas. HRSC takes a colored image in 3D that contains a key information allowing
the geologic context study. In addition, the CTX camera of the Mars reconnaissance Orbiter is also a powerful tool set to provide a large image spanning 30 Km of terrains, based on the data collected by HRSC. Therefore , this couple of
instruments had obtained at least 119 images of the surface of Mars with higher resolution that contribute to the advancement of Knowledge of Mars’ geology.In this frame, Noctis Labyrinthus is one of the region covered by this
instruments.The data transferred by HRSC and CTX had indicated the complexity of the tectonics structures in this area that still until now, not well understood [4,5].

In this work, we will present the photogeological map for Noctis Labyrinthus area based in HRSC and CTX imaging data to understand how the originates and the evolution of the faults, grabens and pits echelon in this region.

Proposed Method: The Photogeological mapping to study

Noctis Labyrinthus

It is a region located in the western part of Valles Marineris, bordering Syria Planum to the north Noctis Fossae on
NE, Syria Planum and Syria Colles on S-SE. It is classed like a part of Phoenicis Lacus quadrangle and defined at the
surface of Mars by the coordinates “6.36°S, 258.81°E [Fig.1].

the surface

The photogeological mapping it is a
useful technique to map all the
lineaments on a given portion of the
Noctis Labyrinthus [1,9]. Taken the
images H3210 0000 and H3221 0000
from HRSC Camera (12-13m/Pixel of
spatial resolution, Mars Express) and a
mosaic of images of CTX Camera
(5.2m/Pixel of spatial resolution, Mars
reconnaissance Orbiter) as a base map to
delimit at different scale faults, scarps
and grabens and then carried out a rose
diagram that allow to investigate the
orientation of this tectonics structure

[Fig.2].
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Fig.1: (a) Global map showing the location of Noctis Labyrinthus on the surface of Mars (Image from Mars Orbiter Laser Altimeter of Mars Global Surveyor
spacecraft, with 463m/Pixel of spatial resolution). (b) Complex tectonic structures represented by branched networks of faults and extensional grabens (HRSC and
CTX DTM images)
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Fig.2:Faults (a), scarps (b) and grabens (c) mapping (H3210_0000 and H3221 0000 images from HRSC)

Interpretation

Results

An intersecting canyons and complex branched networks of reverse and thrust faults and extensional grabens,
have been found in Noctis Labyrinthus [2,6,7,8,9], the largest fault measured 209Km.

The results carried out from Rose diagrams seems to
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Fig.4: The Stress field in Noctis Labyrinthus that explained by the extension
deformation, where the axes from their didn't move from their original

positions (Images from School of Earth and Environment , University of
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Flattening, it is a round pancake-shaped ellipsoids, where X > Y >>>Z and the Prolate
strain or the Constriction, it is a cigar-shaped ellipsoids where X >>>Y > Z.
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Fig.6: The complex features in Noctis Labyrinthus that represented by pits
chain and interconnected grabens at different scales.
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