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The fluidized Chicxulub ejecta blanket, Mexico:
Implications for Mars
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Fig. 1: Geological Map of SE Quintana Roo (Mexico). Outcrops (points) are restricted
to road cuts and quarries, bounderies are inferred morphologically. Note the interfingering geology, caused by double karstification (pre-KT and Cenozoic).
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INTRODUCTION: Fluidized ejecta blankets have been a principal argument for the existance of water or ice on Mars [1,2]. An
alternative model (Ring-Vortex-Model) explains their formation by turbulent atmospheric flows [3,4]. Since no direct field
evidence exists for Mars yet, a comparison with ejecta blankets on Earth seems to be razonable [5].
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THE CHICXULUB EJECTA BLANKET IN QUINTANA ROO (MEXICO): The ejecta blanket of the Chicxulub crater has been
first described from Albion Island (Belize, 4 crater radii from Chicxulub, [6,7]). In Quintana Roo the Albion Fm. could be
mapped continuously west of the Hondo-Bacalar fault system (3.2 to 3.9 crater radii, [8], Fig. 1, Fig. 2). It covers the Barton
Creek Fm., that became subaerially exposed in the upper Cretaceous. It is discordantly overlain either by lower Tertiary (S,
Sabidos) or upper Tertiary strata (N, Caanlumil / Bacalar). Continued karstification of these lithologies led to a complex
geology and the development of karst plains (poljes) atop the impermeable ejecta blanket (Fig. 1).
The observations on the sedimentary properties of the Albion diamictite in this area have been summarized in [8]: particle abrasion and abundance of internal shear planes rises from N to S. Subsurface erosion is evident at Sarabia and Ramonal,
where boulders become incorporated in the flow (Fig. 2 & 3). Furthermore, the amount and origin of clay particles, present
in the diamictite matrix, seems to be relevant for understanding the depositional process as well.
SARABIA: basal contact, clay erosion,no spheroid bed
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SANDOVAL QUARRY: no shearing, poor in clay clasts

GIRASOL: faint shear planes, two clay populations

SABIDOS: strong shearing, depending on clay content
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Fig. 2: PDF's in quartz from residues of the diamictite matrix prove the impact origin of the localities identified as part of the ejecta blanket by field
criteria (Localities successfully searched for shocked quartzes up to now are marked by asterixs in Fig. 1).
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Fig. 3: a) clay interbeds in the upper Barton Creek Fm. at Ucum
(Fig. 1); b) heavily sheared basal
contact at Sarabia-Tanque without spheroid bed (Fig. 1, Fig. 2): a
lower lenticular body of local clays
and a upper pocket of clay breccia
of the same clays are present; c) a
dolomite boulder with sheared
matrix coating and mottled texture
derived from the uppermost Barton
Creek Fm. and striated clasts
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Fig. 4: Ramonal (Fig. 1), a) heavily sheared basal ejecta bed, rich
in dolomite spheroids and altered
melt particles atop a karstified paleorelief; this layer is bounded by
clay rich shear breccias; recently
eroded dolomite boulders are sliding atop the second shear zone;
b) clays become eroded and incorporated in the flow; c) orientation of secondary shear planes
with respect to Chicxulub Pto.
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Fig. 5: Sabidos (Fig. 1), a) two
ejecta layers separated by a >90 m
shear plane, which is variably
composed of comminuted matrix
material or clay layers (b)); c) both
beds are lithologically distinct and
display different structures: shear
planes developed in the lower, claypoor (2-10%), bedding planes and
slumps in the upper, clay-rich (1040%) bed; d) orientation of secondary shear planes (lower bed)
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A DEPOSITIONAL MODEL: The Chicxulub ejecta blanket was deposited by a ground hugging and
erosive flow that followed initial ballistic emplacement [8]. Features of the Albion diamictite that have
been attributed to atmospheric processes [5,7] are caused by internal friction and erosion [8]: striated
clasts were collected from shear zones, the large boulders are derived from underlying strata and clay
was eroded from the subsurface. The absence of these features in the north (e.g. Sandoval) indicate
that the flow was still turbulent. At around 3.5 radii it evolves to a complex, cohesive flow. Strong
shearing in clay-poor portions of the ejecta blanket at 3.7-3.9 radii indicates that without the entrainment
of clays the flow might have ceased at around 4 crater radii. Clays in highly mobile shear zones and
within the matrix most likely enhanced the flow, leading to the long runout observed (>5 crater radii).
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COMPARISON WITH MARS: The Albion Fm. has been regarded as an analog to Martian fluidized
ejecta blankets ([5], Fig. 6). Previous interpretations of the Chicxulub ejecta blanket would consequently
favour the atmospheric drag hypothesis for rampart craters on Mars. This implication is weak, since atmospheric density and pressure was much lower on Mars than on Earth throughout most of its history
[9]. The new results challenge this view: Ring vortices are probably of minor importance for the deposition of the Chicxulub ejecta blanket, wich is controlled by water content and eroded bedrock lithologies. It is very unlikely that Martian ejecta blankets of even small craters (Fig. 6) are produced by an
atmospheric turbulent flow. The observations from the Albion Fm. in Mexico therefore strongly support
Fig. 6: The relatively small Yuty crater (Mars) with its
the hypothesis that water or ice in the subsurface account for the fluidization of Martian ejecta blankets. complex, multiple lobed, fluidized ejecta blanket.

