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Introduction:  The surface of Mars is covered by 

volcanic rocks from few tens of millions years to 3.5 
by old. The presence of water and atmosphere can 
strongly affect these rocks, by both chemical and me-
chanical erosion and transport. The interpretation of 
multispectral and hyperspectral data (Mars Ex-
press/OMEGA) of Mars requires a better comprehen-
sion of these surface processes in order to understand 
if the spectral data still corresponds to the volcanic 
composition at the time of formation. Volcanic mate-
rial in Iceland is a good analog for the studies of pos-
sible landforms resulting from the formation, transport 
and deposition of basaltic sand on Mars. Iceland is 
amongst the unique places on Earth with a cold envi-
ronment, abundant basaltic rocks and sands, and the 
presence of palagonite, a possible typical constituent 
of the Martian soil.  
 
 

Site selections : A first field campaign has been 
achieved in fall 2003, with the objectives of sites se-
lection and chemical analysis of sands and lavas in 
order to establish the sources of sands, and the minera-
logical and chemical evolution from lava to sands. The 
first site is close to Skjalbreidur volcano, south of 
Langjokull and is composed of weathered lava blocks, 
sands and gravels (samples noted SKA). The second 
sampling site is close to Eldborgir volcano, also south 
of Langjokull, weathered lava flows and sands are 
observed here (samples noted ELD). The third sam-
pling site is around Hekla volcano (samples noted 
HKL).  
 

The origin of sands : The results of the chemical 
analysis are first presented in a Na20 + K20/SI02 dia-
gram (Figure 1). Sand and lava are related for Eldbor-
gir and Skjalbreidur sampling site, and are basaltic in 
composition. For Hekla sites, lava composition is more 
andesitic and significantly different that the sands. The 
results of the chemical analysis indicate different situa-
tions for the origin of sands. For the first two sites, 
major, minor and traces elements are correlated and 
indicate that the sands (Figure 2), which are basaltic in 
composition, are genetically related to the surrounding 
lava. The sands at Hekla volcano, andesitic in compo-
sition (Figure 1), indicate a contamination of material 
eroded from basaltic lava flow by a more silicic com-
ponent erupted from Hekla. Sands coming from differ-

ent sources, of possibly different chemical and minera-
logical composition, and of different nature of erup-
tion, can easily mix each other. 

 

 
Figure 1. Classification of volcanic lava and sands 

for the three sampling sites.   

 
Figure 2. Major elements abundances for sands and 
lavas at Skjalbreiður sampling site.  

 

 
Figure 3. Minor and traces abundances for sands and 
lavas at Skjalbreiður sampling site. 
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The evolution of sands: A second result concerns 
the evolution of the mineralogical composition of ba-
saltic sand compared to the lava. We observed a higher 
concentration of MgO and Ni in Skjalbreidur and Eld-
borgir sands than in the surrounding lava taken as a 
reference. Together, these observations indicate a 
higher concentration of olivine in the sands which may 
be due to its higher strength (compared to feldspaths 
and pyroxene) and sorting by wind from different 
grain size.  

 
On the other hand, the contribution of weathering 

seems not have destructed these olivine grains. Low 
field magnetic susceptibility χLF versus temperature 
curves are a useful tools to characterize magnetic min-
eralogy through mineralogical and magnetic transfor-
mations during heating and cooling, at low  and high 
temperatures. All the curves are very similar and pre-
sent typical signal of Ti rich spinel or titanomagnetite. 
The results show that magnetic phases such as ti-
tanomagnetite are poorly weathered despite being at 
the surface since 9000 years. The weathering by the 
wet climate is likely slow down by the cold tempera-
tures all the year long.  
 
 

Conclusion: The results of the chemical analyses 
indicate different situations for the origin of sands. 
Sands coming from different sources, of possibly dif-
ferent chemical and mineralogical composition, and of 
different nature of eruption easily mix each other 
which has implications for the interpretation of infra-
red data of the surface of Mars.  
 

A second result concerns the evolution of the 
mineralogical composition of basaltic sand compared 
to the lava. Olivine accumulation in the sands in in-
ferred from the chemical analyis. Taken with the re-
sults of the magnetic analysis, these observations show 
surprinsingly fresh sands despite formed from a lava 
9000 years old implying that the weathering is slow 
down by cold temperatures. The detection of olivine at 
the surface of Mars is thus not a simple tool to 
conclude that the past climate conditions did not 
involve liquid water. 

 
Another goal of this project is to characterize the 

photometric properties of basaltic sands, in order to 
discriminate between fresh lavas, sandy lavas, or sand 
plains for mineralogical interpretation of infrared spec-
troscopy. The sand samples are currently analyzed in 
Toulouse with the objective to characterize the photo-
metric properties through Hakpe Modeling.  A new 
field campaign has been achieved in September 2004, 

and samples are currently analyzed. The consequence 
of this study is to know if can obtain the nature of 
source rocks from the spectroscopic signal of the over-
lying sand. 
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