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Introduction: During its traverse across Jezero
Crater, from the floor up to the rim, the Persever-
ance rover encountered > 4000 light-toned float (LTF)
rocks — of variable size (up to ~ 50 cm) scattered
on the ground without apparent connection to the sur-
rounding stratigraphy [1]. Analysis performed using
the SuperCam instrument’s [2—4] Laser Induced Break-
down Spectroscopy (LIBS) revealed a high concen-
tration of Al, Cr, Ti and Ni [5, 6], and very low of
Fe, Mg, Ca and Na [5, 7]. SuperCam’s infrared re-
flectance spectroscopy (IRS, between 1.3 and 2.6 pm)
showed the presence of Al-rich aqueous alteration min-
erals (characteristic absorption bands of kaolinite and
Al-smectites at 1.4 and 2.2 um) as well as some (likely
Cr-) spinels, identified through their broad asymmetric
2 pum band, responsible for the concavity of IR spectra.
Here, we present the results of analyzing 26 light-toned
float rocks, up to Sol 1323. In total, 30 LTFs have been
observed by SuperCam but 4 are ignored in this study:
Lake Clark and Ikatan Bay because of their heavy coat-
ing making the comparison with other LTFs harder, and
Atoko Point and Mallard Lake because, although light-
toned, they are poorly altered and mainly felsic in com-
position.

Method: In this study, we use the LIBS and IR
spectroscopy data returned by SuperCam to take ad-
vantage of the synergy offered by these two techniques.
The data were calibrated in elemental abundances [8]
and reflectance [9], respectively. In the IR, the charac-
teristic absorption bands of minerals at 1.4 um (OH),
1.9 (H,0) and 2.2 um (Al/Si-OH) are modeled using a
sum of Gaussians on spectra from which the continuum
has been subtracted. This method allows for precise
determination of the position and depth of the band, as
well as the band depth-to-noise ratio (BDNR) quantify-
ing the measurement quality.

Results: The LTFs studied exhibit significant
compositional and spectral diversity, and can be di-
vided into three main categories: 1) rocks rich in SiO,
and poor in Al,O3 (shown in pink in Fig. 1), whose
IR spectrum is consistent with the presence of weakly
hydrated silica in varying proportions: high in AEGIS
910A (see [10, 11]), lower and mixed with Fe/Mg-rich
phyllosilicates in the others (Fig. 1E, F). 2) Rocks rich

in Al,O3 and SiO,, particularly depleted in other ele-
ments, displaying deep absorption bands at 1.4 and 2.2
um (in blue and green). Among these, some stand out
due to the presence of absorption doublets at 1.4 and/or
2.2 um, making them particularly interesting candidates
for the presence of kaolinite (in blue: Chignik, Buf-
falo Creek, Pearl Falls, and Flett Glacier). Finally, 3)
rocks rich in Al;O3 and SiO; but weakly hydrated (in
orange and red). The IR spectra of these rocks show a
negative slope and slight concavity, compatible with the
presence of spinel (most pronounced in Dolgoi Island),
a mineral formed at high temperatures and resistant to
aqueous alteration. The spectral modeling of the LTFs,
described in [1], shows that their mineral assemblage
is composed of a mixture of aqueous alteration phases
rich in aluminum (kaolinite, montmorillonite) but also
hydrated silica, spinel, and a fraction of sulfates.

Discussion: The modeling of IR spectra of targets
with high Al,O3 reveals the presence of a wide range of
alteration phases associated with high Al-enrichment,
but it does not account for the existence of other min-
erals that do not show signatures in the near-IR, such
as glass, anhydrous silicates and aluminosilicates. As
such, we cannot rule out their presence. The signifi-
cant presence of spinel in all observations results from
the overall concavity of the spectra, which cannot be
explained by alteration minerals like clays and hydrox-
ides. However, this mineral forms at high tempera-
ture, and its coexistence with hydrated minerals, sta-
ble at low temperature, may appear contradictory. Its
presence might indicate a complex formation and evo-
lution process, such as non-uniform heating and par-
tial melting of rocks or alteration of crystalline rocks.
Multiple scenarios of formation, alteration, and disper-
sion within Jezero crater could account for such com-
positions [1]. The scenario we have considered is di-
vided into three main stages: 1) A primary parent
rock (basaltic or felsic) would have undergone intense
surface aqueous leaching, progressively removing the
most soluble ions (Fe, Mg, Ca, Na, K) and transform-
ing primary minerals into phyllosilicates until forming
a kaolinite-rich horizon. 2) An intense thermal episode
would have occurred after the alteration profile for-
mation (magmatic intrusion, thick lava flow, impact),


clement.royer@universite-paris-saclay.fr

56th LPSC (2025)

1872.pdf

A - B a. F
=l Lt
40 1
1 a;g»--: . A e
2 v ®
= B A W, .
g 30 = w4 )0 me
-« = 8
I 2o o ® o e
g 201 e ) ]
3 . e, @ . RN s
10 + < a 1
1 <« S =4 *a » o]
< g N o
o Be." o dad ety o 90O \/\
T T T NM\
/\/4‘\ \f\\.
80 a o e a ° ‘\,,\\ A
T o 1 a o
%% m?P*a%£§ Las 20 © W\ \/-\/%__\Qg
A o) \/\*
= e, ° g —"
X E o
g o0 w? o, 5 3
< g& MY > ¥
9 AP gvg®o Q
o %s ‘ @ B 5w T
v 40 g g 2% 5 o«
LI o Y
i, 4 L] - A g
i < < >
20 4
< <
T T T T T T T T T T
0.0 2.5 5.0 7.5 10.0 12,5 15.0 0 5 10 15 20 v
BD2200 (%) BD1900 (%) \
BDNR2200 Targets \\_\ s °
2.23 . s @ chionik /\ Skeleton Guich —_———n
3 @ Buffalo Creek 9 Finch Lake o
Z‘*—'% 2.22 @® 10 . pearl Falls ¥ Coral Bay 0
S 2 A\ Flett Glacier D> Akais 701A
T 221 . > @ ~ecis 13224 <] The Dove
8 [ Dean Mountain W ouzinkie A
£ 2.20 ; A Rainbow Curve . Dolgoi Island &
3 Lab minerals
~ ) 98 Finch Lake [l recis 9124
N 219 Zeolite Y Edmunds Glacier  (O) AEGIS 910A T
Hydrated silica B> e
ountain [] Aeais 13118
2.18 - K””Ha”_w' < Treyfoot Mountain  /\ Margaret Falls T T T T T T T
1.39 1.40 141 1. 42 1. 43 1.44 1.45 L s @ Barrier Range $3 Emmons Glacier 14 16 18 20 22 24 26
1.4 um band position ] ungaisiand % Owyhigh Lakes Wavelength (um)

Figure 1 — A-D: LIBS Al;O; and SiO; concentrations as a function of 2.2 and 1.9 um band depth. Points size corresponds to
the band depth-to-noise ratio (BDNR) of the 2.2 um band, a metrics quantifying the quality of its detection. E: Band position

comparison. Background patches correspond to areas occupied by lab minerals. F: Reflectance spectra of studied LTFs.

The

grayed portion corresponds to atmospheric CO; residuals. The marker at the end of each spectrum matches with the other panels.

heating the rocks and leading to their partial dehydra-
tion. 3) Finally, erosion or impacts would have frag-
mented the outcrop, dispersing rock fragments within
Jezero, potentially briefly transported by flowing water
or ice. In the watershed, several impact craters are as-
sociated with kaolinite weathering horizons [12], and
light-toned linear features with fractured margins [13]
may be potential parent outcrops for these float rocks.
The LTFs might also be originated from Jezero crater
rim, formed by impact, as supported by the observed
accumulation of these rocks in the rim.

Conclusion: These light-toned float rocks stand
out among the other rocks and soils comprising Jezero
crater. Their exceptionally high Al content marks them
as some of the most aqueously altered rocks ever ob-
served in situ on Mars, and the evidence of spinel
along with indices of dehydration provide insights into
a potential complex post-formation evolution, involving
heating and impact.
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