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Abstract : This study presents, through the Aware of the region's potential, the University of
description of the 2022 high-altitude campaign, the Atacama (UDA) has been trying since 2017 to federate
context of the organization of multidisciplinary multidisciplinary research around the use of the Puna
scientific expeditions in the Puna de Atacama, near the de Atacama as a natural laboratory [3,4]. This project
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The expedition organized at the beginning of 2021
9 g o o [18] allowed a first interaction between LICA and

EMM, mainly in the form of remote support. In early
Figure 1 : Geographical area of interest and expedition schedule 2022, EMM collaborators will physically participate in
the high-altitude campaign by setting up their own
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protocol. This 2022 expedition will take place from
21% of February to 5" of March 2022 (with 10 days
spent at high altitude) in the geographical area of the
Ojos del Salado (27°11S / 68°54W — Figure 1), the
highest active volcano on Earth (6893 m.a.s.l) and a
potential Martian analogue [19]. The scientific work
will be carried out using a mobile laboratory (Figure 2)
over an altitude gradient ranging from 3800 to 6500

m.a.s.].

Figure 2 : LICA Mobile Laboratory

Figure 1 shows the geographical area of interest
and the expedition schedule. Table 1 summarizes the
different protocols that will be implemented, focusing
mainly on geophysics, geochemistry, astrobiology and
human physiology in extreme environments.

PROTOCOL DESCRIPTION

ALTITUDE RANGE

AREAS OF INTEREST

1 : Recovery of shallow soil temperature and
air temperature sensors for climatic
monitoring

4500 - 6500 m.a.s.1

Ojos del Salado

2 : Geophysical characterization of glacial
& periglacial environment

5000 - 5500 m.a.s.1

Barrancas Blancas glacier and
Piedras Pomez field

3 : Geophysical and geochemical
measurement of hydrothermal complex

4300 m.a.s.l

Laguna Verde

4 : Biosignature characterization of
extremophiles

3800 - 5000 m.a.s.l

Laguna Santa Rosa, Salar de
Maricunga, Rio Lamas, Rio Peiias
Blancas, Laguna Verde, Piedras
Pomez field

5 : Meteorite research and micrometeorite
flux characterization

3800 - 6000 m.a.s.l

Northern part of Salar de Maricunga
(meteorites) / Area to be defined for
the collection of reference surfaces

in the context of micrometeorite
research

6 : Geochemical study of the magmatic
history of the area

3000 - 6000 m.a.s.l

Laguna Santa Rosa, Salar de
Maricunga, Rio Lamas, Rio Peiias
Blancas, Laguna Verde, Piedras
Pomez field, Ojos del Salado

7 : Human adaptation to harsh
environment

0-6000 m.a.s.l

Entire expedition

8 : Geophysical study of the magma
chamber activity

4200 - 5300 m.a.s.1

Laguna Verde, Piedras Pomez field,
Ojos del Salado

9 : Atmosphere UV transparency
measurement to test for potential
astronomical observations

0-6000 m.a.s.l

Copiapo, Laguna Santa Rosa, Salar
de Maricunga, Rio Lamas, Rio Peiias
Blancas, Laguna Verde, Piedras
Pomez field, Ojos del Salado

10 : Genomics study of extreme organisms
naturally adapted to live in higher cadmium
and arsenic concentration

3800 — 5500 m.a.s.1

Copiapo, Laguna Santa Rosa, Salar
de Maricunga, Rio Lamas, Rio Peiias
Blancas, Laguna Verde, Piedras
Pomez field, Ojos del Salado

Table 1 : Scientific protocols implemented on the field, in green, main

protocols / in orange, secondary protocols / in yellow, pilot studies.
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About twenty people, equally divided between
local researchers and EMM collaborators, will take
part in this expedition, with the additional involvement
of a remote support team based in Europe and
responsible for facilitating exchanges between the field
and the outside world. The field team will include
geologists, geophysicists, astronomers,
microbiologists, astrobiologists, doctors and an artist,
who will not only be in charge of communication
operations, but will also capture snapshots of the
expedition.

This first international and multidisciplinary
expedition of this kind led by UDA through LICA,
should be repeated annually, in particular with the
EuroMoonMars program in order to develop the
analogue terrestrial and space exploration research
lines relating to the very specific environmental
characteristic of the highest part of the Puna de
Atacama in the Ojos del Salado region.
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