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Motivation - Atacama as a Martian Analogue

It is essential to study the polygonal patterned ground in hyper-arid Hyper-aridity: The Yungay Valley is one of the driest places on Earth,
environments, such as the Atacama Desert, to understand potential with an annual precipitation of less than 2 mm [1].
analogous Martian landscapes and to offer insight into :

: Geological Stability and Salt Accumulation: The Atacama Desert is
extraterrestrial surface processes.

~ unique for its 15 million years of hyper-aridity and climatic stability = yper-rid
Despite extensive research on periglacial polygons, the formation - [2, 3], rendering it an exceptional site for studying processes on = Semiatid
mechanisms in hyper-arid regions remain underexplored, Mars. The presence of the salts, such as sulfates and chlorides,
Josephine Anderson necessitating further investigation into the unique interplay of  further supports the suitability as an analogue for Mars’ saline
M.Sc Student desiccation, haloturbation, and thermal contraction in extreme dry polygonal features [4, 5].

environments. : o .
Figure 1: Map of South America with dry zones. Green star marks the sample area in the

hyper-arid zone (Source: UNEP- WCMC).
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(a) Grain size distribution chart in wt% of one
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sample from the Yungay Trench (YT) at 60 cm in
depth. Chart derived from GRADISTAT 8.0
particle size analysis software.

(b) Image of the Yungay Trench wall showing
outlined geological lithologies, including a cross-
section of a polygon along with its adjacent sand
wedges and underlying sediment. 72 samples
were collected from this section, with vertical
sampling conducted at approximately every 10
cm from 0 to 190 cm, and horizontal sampling at
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(c) SEM imaging of a sample from the salt layer at 5

25 cm reveals a fine-grained and heterogeneous
....................................................... morphology. Compositional analysis indicates
that the sample is putatively blodite, a sulfate
mineral that typically forms in evaporitic and
arid environments [6].
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recorded in the Most Martian polygons are predominantly hypothesized to

Atacama Desert” Earth VErsus Mars originate from desiccation or periglacial processes, both

requiring liquid water. However, the Atacama Desert offers a

W i R e i | model for salt forming polygons. Could this process also occur

: — e oTre“Chs‘“e | on Mars, and might it even be more prevalent than previously
p— SN thought?
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(d) SEM imaging of a sample from the salt layer at
190 cm reveals a coarse-grained, homogeneous,
and idiomorphic morphology. Compositional
information indicates this sample is putatively
glauberite, which is also a sulfate mineral that
can form in nitrate deposits in arid climates [6].
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Thermal Contraction and Salt Dehydration processes: In the
Atacama Desert, thermal contraction and salt dehydration
contribute to the formation of polygonal patterns [4,5]. On Mars,
temperature fluctuations induce cracking, and sulfate and
chloride deposits suggest a similar mechanism of salt-based
thermal contraction cracking [5].
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Erosional Insights and Surface Morphology: Aeolian deflation in
the Atacama Desert, though significant, is insufficient at the
Yungay Trench to expose underlying polygonal patterns, which
may imply that dust or regolith can obscure polygonal patterns
on Mars.
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By studying these polygonal patterns in the Atacama Desert, we
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Figure 3: Polygonal patterned ground located in the Yungay Area (hyper-arid ~ can develop a model for the formation and evolution of Figure 4: Polygonal patterned ground in supposed chloride deposit within the
core) of the Atacama Desert, Chile. The Yungay Trench site is approximately 1.3 . . . . i - i °
) . . gay PP V polygonal ground on Mars, helpmg to |dent|fy locations that !_adon Valles Basin on Mars. Three of the polygons are outl!ned in red. HiRISE
km away and outlined in black. Car for scale. Three of the polygons are outlined : . ) ) AR image ID: ESP_047343_1610. (Source: NASA/JPL-Caltech/UArizona).
in red. This image is facing south. Source: [4] may be habitable or provide clues on planet’s climatic history.
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