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Introduction
Several volcanic places have been proposed in Tenerife as possible terrestrial analogues considering the
volcanic activities and the huge variety of geological processes which are close the one occurred on Mars.
Thus, the improvement of the understanding the geological diversity of these terrestrial analogues will
help us to: (1) to increase our knowledge of the past Martian volcanic activities and (2) to test the new
instrumentation for future space missions such as ESA-ExoMars mission, the Scanning Habitable
Environments with Raman & Luminescence for Organics and Chemicals Instrument on NASA
(SHERLOC) or SuperCam on NASA-France consortium for the NASA mission in 2020 [1], [2]. The
Anaga Massif in Tenerife Island shows a huge diversity of volcanic landscapes, volcanic channels and
several emplacement of lava deposits. It has been also reported the potential similarity with some lava
deposits that have been reported on Mars such as Tuyas, or pillow lavas. From the mineralogical point
of view, the selected outcrop (Chamorga in the Anaga massif) presents the existence of the primary and
secondary mineralogy caused by alteration processes and rock/ fluid interactions (submarine alteration,
hydrothermal and meteoritic water) [3]. In this regard , Tenerife´s geology have all major conditions as
Martian volcanic analogue considering the geological complexity and heterogeneity of the volcanic
surface detailed before

Figure 2. Raman and XRD of the most representative
minerals phases from Chamorga. Hematite (Hem), goethite
(Gt), magnetite (Mag), pyroxene (Px), olivine (Ol), analcime
(Anl), apatite (Ap) and felspar (Fsp).

Figure 1. Simplified geological map of Tenerife, Spain showing the
selected volcanic outcrop for planetary implications and simplified
scheme of the Tenerife formation: (1) Submarine eruptions (20‒50
Ma); (2) ancient basaltic formation (7 Ma); (3) latest basaltic seriesII, III, IV(3 Ma); (4) gravitational landslide (0.8 Ma)

Table 1. Resume of the mineral species detected on Tenerife and
the Mineral comparison with Mars.
Chamorga Outcrop
Minerals
Raman XRD
On Mars
Oxides
Magnetite (Fe3O4)
X
X
X
Haematite (Fe2O3)
X
X
X

Primary minerals
Olivine , piroxene and feldspar

High temperature formation (> 800ºC)

Magnetite

High temperatura formation (500ºC)

Goethite (α-FeO(OH))
Phosphate
Apatite
Silicate
Inosilicates
Piroxenes

Secondary minerals
Hematite and goethite

Low temperature formation (200-300ºC)

Albite

Low temperature formation (150-300ºC)

Zeolite

Low temperuture formation (200-300ºC)

X

X

X

X

Diópside (MgCaSi2O6)

X

X

X

Augite ((Ca,Mg,Fe)2(Si,Al)2O6)

X

X

X

X

X

X

Feldspars and plagioclase

X

X

X

Anorthoclase ((Na,K)AlSi3O8)

X

Albite(NaAlSi3O8)

X

Labradorite ((Ca,Na)(Si,Al)4O8)

X
X

X

Nesosilicates
Olivine

Conclusion

Forsterite ((Fe,Mg)2SiO4)

The samples were characterized and studied by Micro-Raman spectroscopic techniques and other
complementary techniques (FT-Raman and XRD) through a complete analysis of the mineralogy from the
selected materials. Moreover, crystalline primary phases such as olivine, pyroxene, oxide, feldspar; and
secondary minerals like oxy-hidroxides, zeolite and phosphate have been confirmed, being similar with the
mineralogy detected at the moment on Mars. A discussion of the possible alteration processes have been carried
out. For last, an enlargement of the knowledge on terrestrial analogues and their mineralogy helps on the
planetary research with astrogeological implications, specially focused on the development of future Martian
missions such as the Exo-Mars mission.

Tectosilicates

Zeolites
Analcime (NaAlSi2O6·H2O)

X
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