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Targets: Mars and Mercury 

Noctis Labyrinthus, forming the 
western end of Valles Marineris

1:3M geological mapping of the 
Eminescu quadrangle (H9)

© NASA
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Mars
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Structural analysis and mapping for Noctis Labyrinthus - Mars

Data and Methodology 

Base map : h3210_0000 and h3221_0000 orthoimages (HRSC_Mars
Express_12 to 13m/Pixel of SP).

DEM :  from MOLA (~460 m/pixel) and HRSC (~100 m/pixel)

Number of fractures population

S1: D =>200m and L => 4 km

S2: D =>40m and L => 4 km

S3: D =>40m and L => 800 m

Faults Grabens 

S1
142

S2
396

S3
23

S1
115

S2
291

S3
22
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Structural analysis and mapping for Noctis Labyrinthus - Mars

Mapping results 
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Structural analysis and mapping for Noctis Labyrinthus - Mars

Mapping results (Compared results) 

(Y.Kima and D.Sandersonb, 2004)
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Structural analysis and mapping for Noctis Labyrinthus - Mars

Mapping results (Compared results) 

(Hauber, E., et al. 2013 and 2014)

(R.Schultz,1999)

(Hauber, E., et al. 2007)

(R.Schultz,1999)
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Structural analysis and mapping for Noctis Labyrinthus - Mars

Quantitative fault network analysis 
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Structural analysis and mapping for Noctis Labyrinthus - Mars

Quantitative fault network analysis 

o The nature of the materials in the subsurface. 

o The relationship between Faults, Grabens and pit chains. 

o The driving processes for the formation of such 
complicated  zone in Mars. 

o The nature of the stress field.

o Fault kinematics.
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Structural analysis and mapping for Noctis Labyrinthus - Mars

Quantitative fault network analysis 

Shear zone represented by left lateral
strike slip fault that generate the
apparition of transtensional Pull-apart
basin in releasing bend.

Strike slip faults

A sinistral transtensional Kinematics

Pull-apart Basin
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Structural analysis and mapping for Noctis Labyrinthus - Mars

Quantitative fault network analysis 
Segmented faults display, connected via relay ramp. 

(Mege et al,2003)
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Structural analysis and mapping for Noctis Labyrinthus - Mars

Quantitative fault network analysis 
Interconnection between grabens

and aligned pits 

Earlier extensional stress 
field 

+
Magmatic processes

Main driving 
processes
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Structural analysis and mapping for Noctis Labyrinthus - Mars

Problems and Issues

What has been done

• Rose diagrams with a 
specific new scale of 
length and displacement 
dimensions.

• Dmax vs L plot (In the 
frame to carry out a 
relationship between the 
displacement of the 
extended faults and pit 
chains).

• Negative power law for 
the cumulative frequency 
plot.

• Analyses of the results 
carried out.

What we still need

• DTMs cover the whole
area of Stuy with better
resolution.

• HR and DTM:                                  
- HRSC (12.5m/px)
- DEM Mola (460m/px)

• Extend the area and 
study faults with large 
size only ?   

• CTX images as a Basemap
? (Incomplete mosaic)

What we are going
to do 

• Look for a availible HRSC 
DTMs.

• Look for Incomplete 
mosaic of CTX 
orthoimages for better
surface analyses.

Not enough ! 

Task must finish on 
31 December 2019.
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Structural analysis and mapping for Noctis Labyrinthus - Mars

Problems and Issues

HRSC 12.5 m/pixel
DTM_MOLA ~460 m/pixel

CTX 5.2m/Pixel

DTMs_HRSC ~100 m/pixel
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This project has received funding from the 
European Union’s Horizon 2020 research 
and innovation programme under grant agreement No 776276

Mercury
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© V.Galluzzi

© D.Rothery

General Context of the chosen quadrangle :
Eminescu (H9)

Coordinates: It runs from 216 to 
288° longitude and from -25 to 
+25° latitude.

Projection System: Cylindrical
projection.
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This project has received funding from the 
European Union’s Horizon 2020 research 
and innovation programme under grant agreement No 776276

Data and Methodology 

Enhanced Color Global Mosaic
(32ppd)

MD3 Color Global Mosaic
(32ppd)

BDR
(32ppd)

LOI
(32ppd)

Global Monochrome
Map of reflectance at
low angle of Incidence

BaseMap derived by
placing images from
MESSANGER 1000nm,
750nm and 470nm
narrow-band filters in
the RGB respectively
(Multispectral Data)

Used to describe
color difference on
Mercury's Surface

Global Monochrome
Map of reflectance

Ulluminated from East RDR Ulluminated from WEST RDR

BaseMap

Mercury Messenger MDIS

© NASA
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Scale : 1: 3000000 Output Scale.

Symbology : Mainly based on 
the Federal Geographic Data 
Committe (FGDC), Digital 
Cartographic Standard for 
Geologic Map Symbolization
prepared by USGS ( The same
Symbology used by V.Galluzzi)

Data and Methodology 
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Mapping status 
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Mapping status (GlobalColor_equi_64ppd)
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Mapping status (H09_GlobalColorMD3_64ppd)
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Mapping status (H09_MDIS_LOI2_256PPD)
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Mapping status

Done

Not yet 

Not yet 

Not yet 

Not yet 

Not yet 
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PhD Courses and Credits 
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Gantt Chart
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Preliminary Index of my thesis project
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Thank you for your attention 
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