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Introduction: In a study aimed at utilizing data
acquired by the ASI PRISMA satellite on Earth [1] to
compare spectral properties of rocks and minerals in
terrestrial geological environments analogous to Mars
observed by NASA MRO CRISM, we are focusing
our attention on water-related environments to en-
hance the characterization of Martian sites [2]. This
investigation aims to improve our understanding and
characterization of Martian sites by examining spec-
tral features in contexts involving water. By doing so,
we leverage similarities between the two planets to
better interpret data collected on Mars, providing a
more comprehensive and detailed picture of the geo-
logical and mineralogical conditions on the Martian
surface.

Methods and selected areas: Here we used

PRISMA L2C/L2D (i.e., at-surface reflectance) prod-
ucts, adequately processed as described by [2], re-
lated to analogue sites for which field campaigns and
sample mineralogical analyses were available.
In this view, we have analyzed different sites on the
basis of the work by [3], [4]. The sites are located in
the valley of Gobi Lakes, Mongolia (yellow circle in
Fig.1). Due to the climatic conditions and fluvial mor-
phologies present in this area, it is reasonable to con-
sider it a promising terrestrial analogue for under-
standing paleolacustrine systems on early Mars [3].
To highlight spectral characteristics and correct for
possible residual atmospheric features, we normalized
the PRISMA data based on the average spectrum of
the considered image [4].

Figure 2. Valley of Gobi Lakes in Mongolia (yel-
low circle), basemap Google Earth.

Results and Discussion: As highlighted in Figure 2,
the Gobi Lakes area features a variety of rocks, in-
cluding granitoids, mafic and intermediate rocks, and
sediments.
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Figure 1. from Guy et al., 2014

This implies that within a few kilometers, different
rock types with diverse origins are present. Regions
of Interest (ROI) studied by [3] are located in the area
indicated by the pink arrow.

Specifically, mineralogical analyses of sediments in
ROI 3 revealed the presence of quartz, albite, and cal-
cite.

PRISMA data analysed and corresponding to the
ROIs investigated by [3], allowed to identify all min-
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Figure 3. PRISMA spectra of minerals found in ROI3

erals present in the different scenes. For example, as
shown in Figure 3, the spectral signatures of the three
minerals in ROI 3 (albite, quartz sand and calcite) are
clearly distinguishable in PRISMA spectra.

The presence of quartz and albite in the sediments
of ROI 3 is correlated with the occurrence of granit-
oids in the region. The presence of calcite might be
associated with groundwater activities.

Conclusions and future works: The results ob-
tained from this investigation underscore the robust-
ness and applicability of PRISMA data in interpreting
spectra from diverse planetary surfaces. The potential



utility of this approach extends beyond Earth and can
be extremely valuable in characterizing distant plane-
tary environments by comparing the terrestrial spectra
with the wealth of hyperspectral data acquired on
other planets, such as Mars.

This study has also highlighted the crucial importance
of field data collection to establish the fundamental
foundations necessary for accurate interpretation of
remote sensing spectra. The need for ground-truth
data collected directly in the field is evident, as geo-
logical maps, while valuable resources, may not be
available with the spatial resolution required for pre-
cise validation of spectral data. This emphasizes the
importance of a multifaceted approach, combining
satellite data with information obtained through on-
site missions for a more in-depth and accurate under-
standing of the geological and mineralogical charac-
teristics of a specific area.

In the future we aim at selecting a series of regions of
Earth to be observed and analysed by PRISMA and
subsequently to be compared with CRISM hyperspec-
tral observations of sites of potential interest.
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