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Figure 1. Deposits of the Jezero crater floor include light-toned,
olivine-carbonate bearing materials that are regionally mantled
by dark-toned, olivine-pyroxene bearing materials.
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E Figure 3. Surface textures of the
dark-toned crater floor, including 
(A) smooth, (B) heavily mantled,
(C) mantled, (D) rough cratered,
and (E) rough eroded textures. 
Increasing exposure of light-toned 
material is reflected in weaker 
CRISM signatures of pyroxene 
and stronger signatures of olivine, 
suggesting exposure of underlying 
crater fill materials. Scale bar is
100 meters in all images. 
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Jezero crater (18.4° N, 77.7° E) 
is an ~45 km diameter impact 
crater in the Nili Fossa region 
of Mars. The origin of its 
dark-toned crater floor deposits 
remains uncertain, but is most 
commonly interpreted as
a volcanic resurfacing unit. A 
volcanic origin is
typically inferred by the unit’s 
topographic smoothness,
low regional slope, and lobate 
margins that embay underlying

Dark-toned crater floor materials in Jezero crater are anomalously lacking in sur-
face textures observed in other volcanic units on Mars [Fig. 2D]. Amazonian-aged 
lava flows in the Cerberus region [Fig. 2A,B], along the flanks of Elysium and 
Olympus Mons, and within Kasei Valles all show complex textures, that often in-
clude ridges or platy texture. Older, Hesperian to Noachian aged units observed 
within the Eridania paleolake basin [Fig. 2C] have surface textures more consistent 
with those observed in Jezero, but these units also regularly contain wrinkle ridges.

light-toned crater fill, high thermal inertia, retention of small craters, and a regional 
escarpment along lobate margins, and spectral signatures derived from CRISM 
show absorption features near 1 and 2 μm, consistent with olivine and pyroxene.

Here we propose a possible non-flow origin for the dark-toned crater floor materials 
in Jezero crater, and suggest that characteristics are more consistent with airfall 
deposition such as volcanic ash, dust, or aeolian sand.

Closer inspection of the
dark-toned crater floor materi-
al in Jezero crater reveals
a variety of intermixed surface 
textures [Fig. 3]. 

-The smoothest textures are 
close to the edge of the west-
ern delta, and show little topo-
graphic variation [Fig. 3A]. 

-Smooth regions grade into 
regions that expose up to 5% 
light-toned outcrop and often 
retain shallow (<0.5 m deep), 
circular indentations, suggest-
ing near complete burial of 
underlying cratered material 
[Fig. 3B]. 

-Concentrations of strongly 
mantled regions occur in a 6 
km2 topographic depression 
that lies approximately 4 km 
SE of the western delta front. 
Heavily mantled regions com-
monly grade into regions that 
show increasingly more expo-
sure of light-toned material 
and clear preservation of dis-
tinct craters [Fig. 3C, 3D].

-Other regions of the 
dark-toned floor unit show 
>60% exposure of light-toned 
outcrop, with abundant evi-
dence of surficial erosion and 
degradation of craters and 
crater rims [Fig. 3E].

-Exposure of light-toned material is also re-
flected in a strengthening of CRISM signatures 
consistent with olivine bearing materials and a 
weakening of CRISM signatures consistent 
with pyroxene, suggesting that mineralogical 
signatures of dark-toned material is predomi-
nantly that of pyroxene.

Airfall deposition: Observations highlighted above suggest that the dark-toned crater 
floor materials represent a relatively thin unit that differentially mantles strongly cra-
tered, light-toned, olivine-bearing crater fill. Together, the absence of textures typical 
of volcanic flows, enhanced mantling in regional topographic lows, and embayment of 
topographically high regions of crater fill, are consistent with deposition via a non-vis-
cous flow mechanism, such as volcanic airfall or aeolian transport.
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Figure 4. The grading be-
tween smooth dark-toned 
units and exposures of 
light-toned material within 
Jezero may represent dif-
ferential mantling by an air-
fall deposit within the 
crater, rather than differen-
tial erosional processes. 
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