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Although numerous academic

studies have examined outcrops

and DSDP / ODP cores to determine the

effects of the Cretaceous / Paleogene

(K/Pg) boundary Chicxulub Impact

globally and along the margins of the

Gulf of Mexico, industry in general has

been slower to recognize its extensive

impact on the deep-water Gulf of

Mexico. Initial penetrations of the

Cretaceous were drilled by DSDP in the

southeastern Gulf of Mexico. The term

Middle Cretaceous Unconformity

(MCU) was coined for what was then

believed to be an unconformity between

the Upper and Lower Cretaceous.  The

“MCU” is a high-amplitude seismic

reflector that has been mapped in many

studies of the Gulf of Mexico basin.  After identification of the

Chicxulub Crater on the Yucatan Peninsula and its purported

causal relationship with the K/Pg mass extinction, the DSDP cores

were re-examined and it was found that the Upper Cretaceous

sediments are a mixture of reworked microfossils and impact-

derived materials termed the Cretaceous-Tertiary “cocktail”

(Bralower et al., 1998), and that the “MCU” is not a regional

unconformity within the Cretaceous, but is an erosional event at

the top of the Cretaceous produced by the impact.  

A combination of 20 industry wells and seismic has identified an

extensive micritic deposit at the Cretaceous / Paleogene (K/Pg)

boundary in the deep-water Gulf of Mexico with penetrated

thicknesses ranging from 10 to 200 m, and seismically estimated

thicknesses of over 1000 m. Evaluation of publicly available

biostratigraphic data from nine wells found a mixture of Lower

Maastrichtian and Upper Campanian calcareous nannofossils with

rare uppermost Maastrichtian to Aptian specimens, similar to the

Cretaceous / Tertiary "cocktail" assemblage identified in Gulf of

Mexico and Caribbean DSDP cores.  No succession of bioevents is

discernible within the deposit, and preservation is generally poorer

than is found in sediments directly underneath the deposit.  The

basinal deposit is a relatively uniform micrite with an overall

fining- upwards character, similar to the tsunami-derived

"homogenites" of the Mediterranean and the K/Pg boundary

Penalver and Cacarajicara formations of Cuba.  Seismically, the

deposit is found throughout the basin floor, typified by a

concordant, parallel couplet of high-amplitude reflectors with little

interior character, which is also typical of the Mediterranean

“homogenites”.  It thickens to over 1000 m in paleo-lows, while on

paleo-highs it is relatively thin and often truncates older horizons.

An unconformity is found at the base of the deposit at all locations,

removing the Maastrichtian and Upper Campanian in the basin,

and down to as old as the Jurassic on the paleo-slope, suggesting

substantial slope instability induced by earthquakes and tsunami

waves produced by the Chicxulub impact.  This basinal deposit is

interpreted to represent locally-derived mass transport deposits

overlain by a single, thickly-graded bed produced by the settling of

pelagic components (re)suspended into the water column.

Investigation of seismic data in the northern Gulf of Mexico shows

anomalous sedimentary wedges of high amplitude reflectors

situated at the top of the Cretaceous section. These events have

been calibrated to well penetrations and are interpreted to be the

deposits that result from the mass-transport flows and suspension
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fallout initiated by the impact. At the end of the Cretaceous, the

northern Gulf of Mexico underwent allocthonous salt movement

from the Jurassic-aged Louann Salt that was expressed in numerous

salt highs defining potential clastic sediment fairways. The

sediment redistribution caused by the Chicxulub impact filled in

the available accommodation space around the salt highs, on the

highs themselves, and altered the seafloor topography across the

northern Gulf of Mexico. At this time there existed an efficient

transportation pathway from shelf to deep water that likely

influenced the sedimentation patterns of the subsequent sediment

gravity flows of the Wilcox Group. �
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Log characteristic of the K/Pg deposit in the deep water Gulf of Mexico.
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