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Evidence Correlating Chicxulub with K/Pg Boundary
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International Ocean Discovery Program,
Expedition 364, Joint with Int. Cont. Drilling Project

1. How are rocks weakened
Gulf of Mexico during large impacts to
collapse and form relatively
wide, flat craters”? What rock
comprise and how are peak
rings formed?

. What caused the
MOO077A environmental changes that
. led to a mass extinction and
Progreso what insights arise from
(IR biologic recovery in the
Merida Paleogene?

Yucatan . Can impacts generate habitats
for chemosynthetic life?




jective 1: How are impact basins and peak rings formed?

Theory 1
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Objective 2: What caused the mass extinction

Interval Thickness of the
Boundary Deposit
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f‘ OO et o Arrival of Ejecta to Europe,
' ~6000 km from Chicxulub

Artemieva and Morgan, 2009



Objective 3: Impacts as a crucible for life?
Volcanic Hot Spring

Seafloor Vent
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ctive 3: Impacts as a crucible for life? Cell counts
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|IODP-ICDP Expedition 364

*Core recovered from 503-1334.7 m
*The Chicxulub peak ring is formed from
granitic basement covered by impact
breccias and melt rocks
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Range et al., 2022; Science on a Sphere Movie, NOAA

D . Total PAH vs. Perylene E. Charcoal
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Halfcore photographs of M0077A core sections

with depth of the top of the core section (in mbsf) 6 1 9-725 m be!
66.0 + minutes
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Objective 1: Impacts cause
target rocks to flow and
resurface planets

58 s 4

Morgan et al., Science,
November, 2016
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Obj. 2: Core data & modeling suggest impact winter
driven sulfate aerosols, carbonate dust, and soot
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Obj. 2: Core data & modeling suggest impact winter
driven sulfate aerosols, carbonate dust, and soot

€) 3600 s 2000 km

Ejecta density (kgm™)
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Transition Unit to Kvr: survivor species. trace fossils, algal biomarkers, Danian forams

CTScans CTScans 364/771/40-R (Sec 1)
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A 0-0.9 myr post impact: picoplankton dominate, resulting in hig
nutrient cycling in the euphotic zone and efficient export of

T.J. Bralower et al. / Earth and Planetary Science Letters 548 (2020) 116476 refractory organic carbon to the seafloor.
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Objective 3: Hydrothermal system and Habitat for Thermophiles?
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Gulick et al., Mar Geo, in press.




Objective 3: Hydrothermal system and Habitat for Thermophiles?
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Modelling Chicxulub’s Hydrothermal System
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Evolution of upper limit (122°C) for thermophilic life through time
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Why do we care: Impacts are ubiquitous and if a driver for life....
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‘Impacts are a geologic process
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Impacts are a biologic process




(a) Future annual emissions of CO, (left) and of a subset of key non-CO, drivers (right), across five illustrative scenarios
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