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A pristine dual-layer Chicxulub ejecta sequence with shocked carbonates from the Cretaceous-
Paleogene (K-Pg) boundary, Demerara Rise, western Atlantic
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A ˜2 cm thick Chicxulub ejecta deposit marking the Cretaceous-Paleogene (K-Pg) boundary (the “K-T” boundary) was
recovered in six holes drilled during ODP Leg 207, Demerara Rise, tropical western Atlantic [1,2]. Stunning features
of this deposit are its uniformity over an area of 30 km2 and the total absence of bioturbation. High-resolution min-
eralogical, petrological, elemental, isotopic (Sr - Nd) and rock magnetic data reveals a complex range of composition
and textures and a distinct microstratigraphy. The deposit is well graded and composed predominantly of aluminian
dioctahedral Na-rich smectite spherules, 0.1-1 mm in size, with textures varying from hollow to vesicle-rich to massive.
Some spherules show in situ collapse whereas others show internal textures and compositional differences indicating
the original presence of distinct Fe-Mg-enriched melt globules and/or quench crystals. Both altered glass spherules
and the clayey matrix (Site 1259B) display strongly negativeεNd

T=65Ma values (–17) indicating uptake of Nd from
contemporaneous ocean water during alteration. The Fe-Mg-enriched spherules, shocked quartz and feldspar grains,
porous carbonate spherules, and “accretionary” carbonate spherules, all are concentrated in the uppermost mm of the
deposit. The carbonate phases are in part shock-metamorphosed (cf. [3]), and display a variety of very unusual textures.
Preservation of delicate spherule textures, normal grading with lack of evidence for traction transport, and mm-scale
compositional trends provide evidence for this spherule deposit to be a primary air-fall deposit. The stratigraphy
strongly resembles the dual-layer K-Pg boundary deposits in the terrestrial Western Interior of North America (although
there carbonate phases are not preserved [4]). The ODP Leg 207 is the first known dual-layer K-Pg boundary in marine
settings; it incorporates compositional and stratigraphic aspects of both proximal and distal marine sites. The layered
nature of this K-Pg boundary deposit documents the compositional differences between material derived from the
ballistic ejecta, forming the majority of the spherule deposit, and material falling out from the vapor (ejecta) plume
which is concentrated in the uppermost millimeters.
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