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Chicxulub K-Pg Impact Crater - an overview

Platform (MSP) expedition (Morgan et al., 2017). In April and
May 2016, it drilled and cored a single borehole (Hole M0077A)
at a shallow water depth in the Chicxulub impact crater cur-

the K–Pg mass extinction.

(Mexico) (Figure 1). The Chicxulub crater is the best preserved
of the three largest impact structures on the earth. It has an
-

Figure 1 – Hole M0077A is shown with a yellow triangle superimposed to the Bouguer gravity anomaly map (gravity data
Regional setting, with red rectangle outline the region shown in panel a. c) Close-up of Hole M0077A location showing position

Figure 2 –
overlain by seismic P wave velocity. (B) Lithology encountered at Site M0077A from 600m to total depth, with Paleogene sedi(yellow). (C) Corresponding petrophysical properties: gamma density [grams per cubic centimeter (g/cc)] and NGR [counts per
wireline logging data (Morgan et al., 2016).
Hole M0077A drilled during Exp 364 penetrated through post
impact carbonates of Eocene and Paleocene age (0–617.33

Asteroid strike made “instant Himalayas”
Large impacts provide a mechanism for resurfacing planets
-

ity cores were recovered from 505.7mbsf to the total depth.
High-resolution downhole logs were acquired in open hole
with slimline tools over almost the entire depth. Details on

formation and their depth of origin are still debated. Expedi-

be found in Morgan et al., (2017).

hypothesis.

of ongoing studies that, we hope, will unravel several of the
mysteries associated to large impact crater formation, including their role in planet resurfacing processes, their impact on
global climate, and the ancient or modern microbial life they
could host.

phic features, increased porosity and density reduction in the

shore drilling operations of Expedition 364 in 2016, and are

collapse model” that postulates that a single over-heightened

-

accomplish such extreme change in mechanical behavior durdecades.
Riller et al (2018) recently put together a detailed picture of
the minutes following the giant impact via the recognition of
distinct deformation mechanisms corresponding to the various stages of the cratering process. Expedition 364 cores produced a record of brittle and viscous deformation within the

cess controlling initial cratering, followed by increasingly localized faulting.

Figure 3 –
(Morgan et al., 2016). (A to F) Numerical simulation of the

-

IODP/ICDP Site M0077A is shown.

velocity (Figure 2-C). Large impacts therefore generate vertical
this model has implications for far-ranging subjects, from how
giant impacts alter the climate on Earth to the morphology of
crater-dominated planetary surfaces.

viscous mass
within minutes of impact. At Chicxulub, a mountain higher

-

Figure 4 –
M0077A. Riller et al. (2018).

A target rock with unusual petrophysical properties
The energy released during the asteroid impact was equivalent

of 4000–4200 m/s, 2.39–2.44 g/cm3, and 8–13% for velocity,
cantly from typical unaltered granite and indicate considerable

of the entire Earth’s surface (~100 million megatons of TNT).

-

of ~10 to 35 GPa. Unsurprisingly, Christeson et al. (2018) reveal

data with existing seismic datasets also allowed the authors
to map the suevite (Figure 2-B and Figure 5) below the Paleo-

Figure 5 – Seismic
verted to depth using
the 1D Hole M0077A

-

Upper dashed line is the
interpreted base of the
post-impact section,
and thus the equivapost-impact. The lower
dashed line is the base
of the suevite, with two
possible interpretaBlue shading are slump
capped by impact melt
ing is potential area of
tral basin (Christeson et
al., 2018).

downslope from the collapsing central uplift during and after
central basin.

Release of climate-active gases by the Chicxulub
crater formation
Large impact might be locally devastating, with the emission
of high levels of thermal radiation from the impact plume, the
generation of hurricane-force winds, and potential to cause
tsunamis and landslides. However, for an impact to cause
a mass extinction, it must have much more global consequences. The cause of the K-Pg mass extinction thus remains
dust, soot, and sulfur in the atmosphere; long-term warming
-

Figure 6 –

reenters the Earth’s atmosphere and emits thermal radiation).

Cretaceous mass extinction. Original Painting. Credits: John
Maisano, University of Texas.

S-bearing gases, and water vapor) released in the atmosphere
mechanisms.
Artemieva et al. (2017) reexamine this mechanism using a hyafter impact to realistically quantify the volume of gases that
quences. Using new constraints on the Chicxulub impact angle
and target composition, they estimate that 325 ± 130 Gt of sulfur and 425 ± 160 Gt CO2 were ejected and produced severe
changes to the global climate. These numbers are important
inputs to be used in global climate models for models of temperatures at the Earth’s surface and within the ocean after the
for hundreds of years after the Chicxulub impact.

Life Recovered Rapidly at Impact Site

Figure 7 – Scanning electron micrograph of Parvularugoglo-

The impact of the asteroid at the origin of the Chicxulub impact

the aftermath of the end Cretaceous mass extinction. This
specimen was found in the core drilled by International Ocean
Discovery Program Expedition 364 to the Chicxulub impact
crater. Credits: Chris Lowery, University of Texas Institute for
Geophysics

Earth, including the dinosaurs. After the mass extinction, the
recovery of the global marine ecosystem was geographically
heterogeneous; export production in the Gulf of Mexico and
North Atlantic–western Tethys was slower than in most other
ilar to those of the Late Cretaceous period.
Lowery et al. (2018) focus on the recovery of life in the crater
after the impact. In this study, the authors present a record of
mental abundance data from within the Chicxulub crater, datshow that life reappeared in the basin just years after the impact and a high-productivity ecosystem was established within
the Gulf of Mexico) which indicates that proximity to the impact did not delay recovery and that there was therefore no
impact-related environmental control on recovery in marine

ecosystems.

Downhole logging as a tool to understand drilling
During Expedition 364, high-resolution downhole logs were
acquired by Geosciences Montpellier with slimline tools over
almost the entire depth. Due to favorable borehole conditions,
the recovery in open hole and overall good quality of the logs
allow to resolve up to sub-cm scale features.
Downhole wireline logging tools are commonly used to measrounding the borehole as well as to image the borehole wall.
These logs provide critical geological information about the

Figure 8 – (a) true vertical depth and southward deviation of Hole M0077A. Note the increase in borehole tilt between 750 and
850 m w.s.f. (b) top view projection of the borehole path. Note the change in hole direction from southwest to southeast be-

data provide an invaluable way to characterize the geological
formation. They can also be used to assess borehole quality
and trajectory (Figure 8) and can provide assistance with deciing geological interpretations of downhole logs, it is essential
to be able to distinguish between in situ natural geological
features, generally also visible on cores, and features that are
pedition 364 logging data and evidence a series of drilling-induced and logging-related features, visible mainly on acoustic

2018

caused by the presence of casing and metal debris in the hole,
the hole, possible re-magnetization of low-coercivity grains
ing-induced borehole oversizing and change in borehole trajectory. The authors show how downhole logs can be critical to
improve the post-operation understanding of the drilling and
coring operation history.
tion 364 has been an extremely successful expedition so far.
Many other studies are currently actively performed by the
Science party and are expected to be published in the coming
months. From the French participant point of view, Elise Chenot will start a post-doctorate at Géosciences Montpellier in
January 2019. The position is funded by IODP France and will
be dedicated to the study of the post-impact deposits at the
drill site M0077.
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