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Introduction:  In July 2009, a researcher team 

from Centro de Astrobiología (CAB) organized an 
expedition to the Atacama desert in order to simulate a 
subsurface life detection mission to Mars. The cam-
paign was focused on the detection of microbial activ-
ity in the subsurface by using the LDCHIP300 (Life 
Detector CHIP300) and the SOLID3 instrument [1, 2]. 
During the drilling process, several resisitivity profiles 
were developed not only to evaluate the different sedi-
mentary units that were associated to the drilling tar-
get, but also to infer the presence of water associated 
to the formation of the salty materials. Moreover, the 
detection of low resistivity areas in the subsurface 
could provide indirect information on the existence of 
a hidden water reservoirs which could eventually sus-
tain microbial life below the extreme environmental 
conditions [3] that are characteristic for the salty Ata-
cama desert. 

Geological setting: The drilling target and resistiv-
ity profiles were performed inside a secondary basin 
grounded by Mesozoic volcanic deposits [4] that are 
strongly affected by neotectonics. The basin formation 
allowed the sedimentation of Tertiary salty materials 
that are covered by prograding aluvial fans developed 
during post-Pleistocene ages. The Tertiary salt deposits 
crop out in the most depressed areas showing a nodu-
lar-like pattern at the surface. Interestingly, some salt 
structures resembling meter-sized volcanoes were 
found associated to the marginal areas of the  salt de-
posits, which suggest episodic release of sobresatu-
rated water  to the surface environment. Moreover, salt 
deposits are also found outcropping on the dipping 
volcanic substrate along the limiting blocks that con-
forms the west boundary of the basin under study.  

Geophysical survey:  In order to study the subsoil 
stratigraphy of the area, a geophysical survey using 
Electrical Resistivity Tomography (ERT) technique 
has been carried out. 

Several standard electrode arrays are available, 
with different horizontal and vertical resolution, pene-
tration depth and signal-to-noise ratio. The dipole-
dipole array gives good horizontal resolution but may 
have a poor signal-to-noise ratio. The Wenner array is 
usually applied for a good vertical resolution, but may 

also provide a reasonable horizontal resolution [5]. 
This method has greater signal-to-noise ratio than the-
dipole-dipole method because the potential electrodes 
are placed between the two current electrodes. In order 
to combine the benefits derived from the standard elec-
trode arrays and/or different electrode spacings in 
some field profiles, both of them were obtained inde-
pendently, and then combined in a mixed array that 
has been jointly inverted and interpreted. 
 

 
Figure 1. ERT profiles carried out at the study area. 
Three different units with varying thickness and ge-
ometry can be distinguished. Differences in resistivty 
values are related to changes in the saline and/or water 
content. 

 
Three resistivity profiles (Fig. 1) with a length of 

69 m were carried out at both N-S (profiles 1 and 2) 
and W-E (profile 3) orientation. From a general point 
of view, three resistivity units are defined: very high 
resistivity values (> 2,000 ohm.m) corresponding to 
the presence of saline rocks (unit 1), moderate resistiv-
ity values (~200-300 ohm.m) related to the presence of 
nitrates and clastic materials (unit 2), and a low resis-
tivity unit (~40 ohm.m ) probably associated to the 
presence of clastic and/or saline rocks with high water 
content (unit 3). The contact between unit 1, always 
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located at surface, and unit 2 is roughly subhorizontal, 
whereas unit 3 appears both at depth (~9 m depth in 
profile 1) or close to the surface (directly beneath unit 
1 in profile 2, or included into unit 2 in profile 3). The 
geometry of unit 3 is typical of lenses of material in-
cluded in a more extensive sedimentary unit or 
groundwater flow directed upwards due to high 
evapotranspiration conditions in an arid environment. 

Geochemical survey A portable small driller Cardi 
E- 400 working with fuel was employed in this work. 
It used 0.5 meter bits that joint each other to complete 
5 meter long as maximum. No refrigerant substances 
were applied in order to preserve the area from con-
tamination. 

The drilling target was selected on the middle of 
profiles 1 and 2, in order to correlate the geochemical 
results with the resistivity values of the ERT profiles 
(Fig. 1). The core penetrated up to 5 meters depth. 
Geochemical determination of the core samples was 
analyzed by XRF and IC techniques. In addition to 
this, some physico-chemical parameters such us elec-
trical conductivity (EC) and pH were also measured in 
the laboratory [6]. A clear distinction between two 
units, an upper one reaching about 3 m depth and a 
lower one extending up to 5 m depth, exist. Both units 
correlates well with the two upper units detected at the 
ERT profiles (e.g. profile 1) at the same depth. The 
upper unit is mainly composed by chlorides and sul-
fates, whereas nitrates and silicate minerals are scarce. 
A positive correlation is found between this unit and 
the high values in conductivity and pH, indicating that 
the presence of salts, probably halite and gypsum, is 
rising the pH. The EC is a measurement of the dis-
solved material in an aqueous solution. Thus, the high 

conductivity values for the upper unit agrees well with 
the high content in saline material (chlorides and sul-
fates) and also explains that these materials in the 
field, in absence of pore water, provides very high 
resistivity values (> 2,000 ohm.m) as observed in the 
ERT profiles (unit1). The lower unit has low contents 
of chlorides and sulfates but high contents of nitrates 
and SiO2, what implies that the proportion of saline 
rocks is much lower than in the upper unit and so the 
moderate resistivity values observed in the ERT pro-
files (unit 2). According to this, below 3 m depth the 
lower unit is mainly composed by detritical siliciclastic 
rocks with varying contents of nitrates, which causes a 
change of the pH up to a constant value of ~8, and a 
decrease of the EC values as measured in the labora-
tory. 

Implications for Mars analog studies: The resis-
tivity method is very appropriate to detect the water 
content of both saline and siliciclastic materials. This 
method has provided good results in the Rio Tinto 
Mars analog for locating fractures that can play an 
important role in the storage and flow of subsurface 
water [7] and similar results are being obtained in the 
salty Atacama desert. 
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