
The Skouriotissa Mine with its basalts and associated alteration products represents an excellent Mars analogue field site because it hosts primary volcanic materials that have been altered by 
subsurface hydrothermal infiltrating seawater and surficial acidic water, all at one site. Study of these materials will aid understanding of alteration at the surface of Mars.  

The figure below resumes the outcrop observations. 
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Geological background 
The famous Troodos Ophiolite, a relict of the seafloor 
outcrop on the island of Cyprus in the Mediterranean [1]. 
The Skouriotissa Mine is located on a volcanogenic 
massive sulphide (VMS) deposit, formed by seafloor 
hydrothermal activity, in pillow basalts. It was altered on 
the seafloor by hot, subsurface hydrothermal fluids as 
well as infiltrating low temperature seawater. Mining 
activities led to surficial acid alteration. 

[1]Moores and Vine, (1971). 
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The primary rocks on Mars are basalts and their 
alteration products, produced under different 
regimes: subsurface hydrothermal (100-300°C) 
alteration and surficial/ subsurface 
seawater/acidic alteration at lower temperatures. 
Since the climatic degradation on Mars after 
about 3.5 Ga, a variety of atmospheric and 
surface phenomena have created an oxidising 
environment that further contributes to the 
alteration of the surface materials.  

Earth vs Mars 

Mineralogical changes associated with seawater/hydrothermal and meteoric 
alteration of basalts on Mars can be better understood by performing refined 
multidisciplinary mineralogical and petrological studies of terrestrial analogues. 
Meter- to micrometer-scale (mineral grain) analysis of the mineralogical 
processes across the path of an acidic flow in basalts associated with a sulphide 
ore deposit neatly reproduces the interactions between rocks and fluids in the 
near-subsurface environment on early Mars.  
The Skouriotissa analogue site presents a model for a fascinating history 

of alteration and weathering on the surface of Mars. All the samples will be included in the ISAR collection and web site : www.isar.cnrs-orleans.fr. 

Pillow basalts 

The Skouirotissa open pit 

Although there are a number of similarities between pre-
Noachian/Noachian Mars (4.5 to 3.5 Ga) and the early Earth in terms of 
geology, presence of liquid water, atmospheric composition, etc., the 
major differences today are the presence of extensive water on the Earth 
and an atmosphere that is far more oxidising than that on Mars. Despite 
this, in terms of alteration, processes acting on the uppermost terrestrial 
crust are of relevance to understand alteration processes on Mars. Ideally, 
the terrestrial field site should unite alteration processes ranging from 
hydrothermal, seawater and acidic meteoric waters.  
Typical acidic alteration environments are associated with anthropogenic 
mining activity, for example in sulphide deposits (Skouriotissa on Cyprus 
or Rio Tinto in Spain). 

Conclusion 

Comparison between characteristics of the Skouriotissa mine and outcrops on Mars 

  Skouriotissa Mars 

Host rock 
Basalts, Upper Pillow Lava formation 
(Moores and Vine, 1971) 

Basalts (McSween et al., 2009) 

Alteration Processes 

Hydrothermal and deuteritic Quartz- Chlorite facies (Richards et al., 1989) 
hydrothermal alteration ~ 400°C  
(Ehlmann et al., 2010; Ehlmann et al., 2011) 

Metasomatic  
Smectite facies  
(Richards et al., 1989;  Alt and Honnorez, 1984) 

Water flow (Mangold et al., 2007; Loizeau et al., 2007) 

Acidic alteration Sulphates :Gypsun - Natrojarosite 
acidic water (Bibring et al., 2006; Chevrier et al., 2007; 

Ehlmann et al., 2009) 

Secondary Mineralogy 

Quartz Facies Quartz-Chlorite 
Opaline silica, Eastern Valley,  
(Squyres et al., 2008; Ruff et al., 2011) 

Chlorite Facies Quartz-Chlorite 
Claritas Rise;  Arabia Terra; Tyrrhena Terra 
(Ehlmann et al., 2011; Carter et al., 2010; Loizeau et al., 

2012) 

Smectite (s. l.) Facies Smectite 
Mawrth Vallis (Mangold et al., 2007; Loizeau et al., 

2007) Tyrrhena Terra (Loizeau et al., 2012) 

Zeolites Facies Smectite + Zeolite + Sulphates Tyrrhena Terra (Loizeau et al., 2012) 

Sulphates Facies Smectite + Zeolite + Sulphates 
Kiesertie, Gypsum,  in Valles Marineris, 

Margaritifer sinus, and Terra Meridian 
(Gendrin et al.,2005; Bibring et al., 2005) 

Extension Localised area Very large area and thickness 

Smectite+ Zeolite+ Sulphate facies 

Quartz -  Chlorite facies 

Smectite facies 

Upper Pillow Lava facies 

Quartz  

+ Chlorite  

Facies 

Noachian Mars 


