
SPECTROSCOPIC ANALYSIS OF ORGANIC MOLECULES IN MARTIAN ANALOGUE SAMPLES. P. 

Ruiz-Galende
1
, S. Siljeström

2
, I. Torre-Fdez

1
, K. Castro

1
, G. Arana

1
, J. M. Madariaga

1
. 

1
Department of Analyt-

ical Chemistry, University of the Basque Country UPV/EHU, P.O. Box 644, E-48080 Bilbao, Spain (patri-

cia.ruiz@ehu.eus), 
2
Department of Chemistry and Materials, RISE Research Institutes of Sweden, Box 5607, 11486 

Stockholm, Sweden. 

 

 

Introduction: The next planetary missions lead-

ed by NASA and ESA will land in Jezero crater and 

Oxia Planum respectively. One of the main objec-

tives of those missions is the astrobiological investi-

gation. This fact could help in the comprehension of 

the potential habitability of Martian surface [1, 2]. 

In the context of the planetary missions, the 

analyses of terrestrial Martian analogues becomes 

crucial for the proper understanding of the pro-

cesses that could happen both in the analogues and 

on Mars. Concretely, the study of organic molecules 

in this Martian analogues is of high importance 

since the existence of this type of molecules could 

evidence the presence of life during the history of 

Mars. 
In the present research work, samples from 

Enekuri emplacement were analysed. Enekuri 
outcrop is located in the Basque-Cantabrian Basin, 
near Bilbao (North Spain) and formed during Late 
Albian period [3]. This emplacement is 
characterized by its basaltic rocks of submarine 
volcanic origin and due to this fact it has been 
chosen as a possible Martian analogue, because the 
outcrop is between sedimentary layers, up and 
down of the volcanic remains. Thus, the Enekuri 
stratigraphy could be similar to the stratigraphy of 
some volcanic units at Jezero and Oxia Planum 
sites.  

For the characterization of the organic mole-

cules in the mentioned samples, ToF-SIMS (Time of 

Fligth-Secondary Ion Mass Spectrometry) was em-

ployed. Samples were analysed by rastering a 25 

keV Bi3
+
 beam over a 200 µm

2
 area for 300 s. The 

analyses were performed in positive and negative 

mode at high mass resolution (bunched mode) and 

also over the same areas at high spatial resolution 

(burst alignment mode) for 600s.  
According to the obtained results it has been 

confirmed the presence of organic molecules. Apart 
from the inorganic fragments originated from 
silicates, organic fragments, in positive and negative 
mode, (nitrogen organic compunds above all) were 
identified in localized areas of the samples. In the 
positive mode fragment ions such as CH4N

+
 (m/z 

30), C2H6N
+
 (m/z 44) and C3H8N

+
 (m/z 58) can be 

observed. The negative mode is dominated by the 
CN

-
 (m/z 26) and CNO

-
 (m/z 42) fragments which 

could be related with the presence of aminoacids. 
As can be seen in Figure 1, the organic fragments 

have been found in very localized areas of the 
samples and in most of the cases, surrounded by 
inorganic ones.  

 
Figure 1. ToF-SIMS ion images of aluminium (Al

+
, 

m/z 27), one nitrogen organic fragment (CH4N
+
, 

m/z 30) and composite ion image (Al
+
 red and 

CH4N
+ 

green). 
 

Due to the similar geological characteristics of 
Enekuri and Oxia Planum or Jezero crater basaltic 
outcrops, these findings are interesting since they 
can help in the comprehension of how organic 
compounds can be formed in this type of geological 
formations (whether they have a biological origin 
or not) and therefore, explain the existence of 
organic molecules related to life in the red planet. 
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