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      Introduction: ESA/Roscosmos ExoMars mission will 

soon deliver a surface platform and a rover to the Martian 

surface, at Oxia Planum [1]. Crustal magnetic field in-

formation is crucial to better understand the surface and 

sub-surface properties and geological history. Measuring 

those signals is one of the objectives of the AMR (Aniso-

tropic Magneto-Resistance) sensor [2] part of the Meteor-

ological package within the surface platform. The various 

crustal magnetic field signals of different terrestrial ana-

logues will help to understand the future acquired signals 

on Mars, and allow a better characterization of the local 

geology. Here we focus on mixed volcanic structures 

magnetic signals, and we propose the CG (Cerro Gordo) 

volcano to be an analogue candidate for some Martian 

volcanos. 

Geological Description of CG: CG volcano, from 

the Campos de Calatrava volcanic province, is located 

close to Ciudad Real, Spain (38.833073°N 3.743197°W). 

It is a volcano formed between 4.7 and 1.75 million years, 

related to an intraplate volcanism formed in a lacustrine 

area with different types of eruptions. The volcanic build-

ing is found to be hosted on an Armorican quartzite 

basement, composed of four main phases [3]: two phre-

atomagmatic and two strombolian phases, culminating in 

the formation of some spatter lava flows on the south-

eastern slope of the volcano. The principal geological 

structures such as lava flows, spatter flows, and the vol-

canic building, are highlighted in Figure 1. Similar geo-

logical events can be expected on Mars, and therefore the 

characterisation of Martian volcanoes needs to consider 

not only monogenic volcanoes but also mixed edifices 

[4][5].  

Past studies [6] described the mineralogy of the vol-

cano as olivine nephelinites, with high contents of mafic 

materials, highly magnetized in both the northern lava and 

the spatter flows. We have collected 16 samples in total: 

10 lavas-spatter and 6 scorias, the most representative of 

each deposit. Geochemistry characterization is going to 

be performed with the collected samples. Further detailed 

description of the deposits along the longitudinal transect 

(see Figure 1) is foreseen after obtaining such results. 

Magnetic field signatures of CG: Recently, low alti-

tude aerial magnetic fields surveys using unmanned aerial 

vehicles (UAVs) focused on the signals acquisition of the 

northern lava flows and the main spatter flow [7] (Figure 

1) have been carried out. Both structures are found to be 

related to magnetic anomalies consistent with previous 

results [6], where the direction of the magnetic anomaly is 

opposite to the today’s main field direction. Ongoing 

campaign has the objective to measure the crustal mag-

netic field signals along a longitudinal transect in NW-

SW direction cutting the NW lava flows, the building and 

the SE lava flows spatter (Figure 1) in order to record all 

the volcanic units intersections. In principle, different 

types of anomalies will be observed depending on the 

measured terrain. Preliminary results indicate that rocks 

from the spatter are highly magnetised and therefore, sup-

posedly rich in magnetic minerals.  

 
Figure 1. (Top) Cerro Gordo volcano satellite view, where we high-

light the main volcano geological structures (white), the main tran-

sect (yellow), and the previous UAV campaigns (other colors). (Bot-

tom) topography along the transect line (adapted from GoogleEarth). 

Conclusions/Perspectives: We propose the Cerro 

Gordo edifice as an example of a Martian analogue, due 

to the chemistry of the source magmas and the types of 

eruptions that have been recorded on both planets. On 

going work aims to: characterise the iron mineral phases 

of the sampled rocks; date the collected samples using 

geochronological K-Ar method, which will allow to re-

fine our understanding of magnetic chronology; better 

characterize the magnetized structures (position, thickness 

…) of the volcano. 
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