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Introduction: The most common cause of carbon-

ates formation on Earth is the chemical deposition 
from Ca-rich waters in sedimentary basins, mostly in 
shallow water. The lack of widespread exposure of 
carbonates on the Mars' surface in areas where geo-
morphological and sedimentological mapping confirm 
the presence of water for a long period of the Martian 
history, led us to look for a potential different origin of 
the carbonates identified on CRISM data [1, 2, 3]. We 
suggest the presence of carbonatites on Mars and we 
compare the capabilities of analytical tecniques for 
mineralogical analysis to recognise these peculiar type 
of rocks [4, 5]. Carbonatites are igneous rocks contain-
ing more than 50 percent of carbonate minerals and 
associated silicate minerals as olivine, pyroxene and 
phyllosilicates.  

Carbonatites are associated with alkali silicate 
rocks that are usually of nephelinitic or melilititic af-
finity. The Martian carbonates are often present in lay-
ered rocks and in association with hydrated Fe-Mg 
silicates (clays family) and kaolinite-group minerals at 
places [1]. This mineralogical association is very simi-
lar to an water-altered carbonatite. 

 

 
Figure 1. A late-Pleistocene intrusive carbonatite sample 
from Mt. Vulture (Italy). 

 
The carbonatite samples and analysis results: 

We have compared the compositional and mineralogi-
cal affinity of some carbonatite samples (Figure 1) 
from different alkaline-carbonatite complexes from 
Uganda, Spain and Italy both intrusive and extrusive 
rocks. These samples are officially recognised car-
bonatites [6]. The mineralogy described for the car-

bonate and phyllosilicate rich rocks on Mars, using the 
XRD (Figure 2) and IR analyses. The mineral assem-
blage has been defined through petrographic analyses 
as well. It is important to stress that only with XRD 
analysis some minerals diagnostic of carbonatitic as-
semblage (i.e. melilite and monticellite) were clearly 
identified with XRD.  

 

 
Figure 2. Mineralogical content from XRD analysis.  

 
The same samples both as fresh cut and powder 

form have been analysed with an IR lab spectrometer. 
Figure 3 shows the acquired spectra compared.  

 

 
Figure 3. Mineralogical content from IR analysis.  
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We can clearly distinguish the spectral signatures 
of phyllosilicates, but other diagnostic minerals and 
sometimes even the calcite is not well visible. So, it is 
very important to use the XRD to analyse the martian 
samples in situ and to discriminate different origin of 
carbonatic rocks.  
 

Looking for carbonatites on Mars, a potential 
candidate: The Elorza crater located close to the 
northern rim of Valles Marineris, shows an unusual 
central buldge resembling a volcanic vent (Figure 4).  

 

 
Figure 4. 3D view of the central buldge of Elorza crater 
(CTX over MOLA).  

 
The analysis of the CRISM data clearly show the 

signature of carbonate in outcrops along the buldge rim 
(Figure 5). It is compelling the similarity between the 
CRISM spectra  and those acquired on the terrestrial 
carbonatites. Thus, Elorza may represent a potential 
site for a martian carbonatitic volcanic event.  

 
Final consideration: The relationships between 

carbonatites and the associated silicatic rocks are com-
plex and still controversial. However, there is no doubt 
that carbonatites and primitive silicate volcanic rocks 
are mantle derived [7]. The implication of the potential 
presence of this type of rocks on Mars, deserves fur-
ther investigations to better explain the association of 
carbonates and silicate volcanic rocks on Mars and the 
mantle-crustal dynamics of the planet. 

 

 
Figure 5. CRISM data of the Elorza crater compared to ter-
restrial carbonatites spectra.  
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