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What is it about?

Here is what we found

▪ Soon after its arrival on Mars, the Curiosity rover carried out a
detailed characterization of a sand shadow named Rocknest,
which still serves as the reference soil for Gale crater
▪ The CheMin X-ray diffractometer analyzed a sieved sample
and detected olivine, plagioclase, augite, pigeonite + lower
amounts of magnetite, hematite, ilmenite, quartz and
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anhydrite[1-4]

▪ CheMin also revealed the presence of an X-ray amorphous
component (AmC) representing 35 ± 15 wt% of the sample
▪ Mass balance calculations can be used to infer the chemical
composition of the AmC, but are limited to major elements[2,5]
▪ Here, we propose to use ChemCam[6,7] LIBS (laser-induced
breakdown spectroscopy) data to independently confirm and
refine the composition of the AmC of Martian soils, and to
gain access to its content in minor and trace elements

Mass balance calculations

Evidence for AmC contribution in ChemCam data

▪ Mineral-forming elements: compared to the crystalline
component, the AmC appears depleted in Si, Al, Mg and Ca,
and slightly enriched in Fe

Legend for all plots:

▪ Volatiles: the AmC is strongly enriched in SO3, Cl and H2O
(wt%)
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Al and Fe data also show an excellent agreement
with the estimated composition of the AmC
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How does it work?
▪ The ChemCam spot size is small enough (close to medium to
coarse sand)[6] that a single laser shot will not necessarily
sample an average group of grains
▪ Tests using analog samples in the lab show that components at a
level of a few tens of wt% can produce clear mixing trends in
LIBS data [see Gaël David’s poster at location #83]

composition of Portage soil[4], modified to include 2 wt% H2O[8]
bAverage of 1208 ChemCam single-shot analyses of soils carried out during the
first 100 sols of the mission; coarse grains excluded[9]
cObtained by mass balance[5] between the APXS+H O composition and 65 wt%
2
crystalline component
dSum of oxides quantified by ChemCam, i.e. SiO to K O
2
2

The clear correlation between
SiO2 and sum of oxides agrees
very well with the mass balance

Mg and Ca data show less clear trends but are still in
reasonable agreement with the mass balance

The case of Na and K
▪ Na and K appear to be overestimated by the mass balance
▪ However, both discrepancies can be resolved by adding a
small amount of sanidine, which was initially reported by [1],
and by using the ChemCam Na2O and K2O values for the bulk
Na and K data do not agree well with the estimated composition
of the AmC, unless corrections are made to the latter

▪ The correlation between SiO2 and sum of oxides observed in
ChemCam data matches almost perfectly the volatile content
of the AmC estimated from mass balance calculations
▪ Other trends observed in major element data (especially Al
and Fe) confirm the detection of the AmC by ChemCam

Modified from Rivera-Hernandez et al., in review

▪ The next step is to look at minor/trace elements (Mn, Li, Rb…)
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