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Abstract: <span>Impacts of asteroid and comets constitute major geologic processes shaping the
surfaces and evolution of planetary bodies. Impacts produce deep transient
cavities, with excavation to deep crustal levels, fragmentation, and removal of
large rock volumes. Formation of complex craters involves high pressures and
temperatures resulting in intense deformation, fracturing and melting. Here, we
analyze the crater-forming impacts and their effects on the EarthA”s climate,
environment and life-support systems, in relation to the Cretaceous/Pal eogene
(K/Pg) boundary. The boundary represents one of the major extinction eventsin
the Phanerozoic, which affected about 75 % of species. It is marked by aclay
layer globally distributed that is characterized by anomal ous contents of

iridium and platinum group elements, marking the occurrence of alarge bolide
impact. Studies have examined the age, stratigraphic correlations and
composition of the boundary layer, establishing a genetic association to the
Chicxulub impact in the Y ucatan peninsulain the Gulf of Mexico. The Chicxulub
crater isa~200 km diameter structure with peak ring and multi-ring morphology.
Impact generated a transient cavity some 20-25 km deep resulting in intense
deformation and shaking, which is recorded in the breccias and debris flow
deposits in the Gulf of Mexico and Caribbean Sea area. Impact was on a shallow
carbonate platform and resulted in huge tsunamis and in injection of CO2 and
sulfur components into the atmosphere. Effects of impacts in the environment and
climate of the Earth have been intensely investigated, mainly in relation to the
mass extinction, where the affectation in the evolution patterns was profound

and long-lasting. Effects of the K/Pg impact on the ecosystems extended for a
long period of several millions of years. The disappearance of large numbers of
species including compl ete groups severely affected the biodiversity and
ecosystem composition in the marine and continental realms.</span>
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Martian Impact Craters
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~170-180 Crateres de Impacto en
Tierra

Tres Crateres Complejos Multi-Anillo
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Chicxulub impact: End-Cretaceous extinction

Mesozoic
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Cretaceous/Tertiary boundary layer
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K/T clay layer
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Massive extinction at K-T boundary

22.25: The effects of the late Cretaceous mass extinctions. Animals and
plants that became extinct are uncoloured, whereas groups that survived the
mass extinction are coloured. The extinct groups include the reptiles (1)
Plesiosaurus, (2) Mosasaurus, (3) Deinonychus, (4) Tyrannosaurus,
(5) Edmontosaurus, (6) Brachiosaurus, (7) Triceratops, (8)
Pteranodon ; other animals such as (9) ammonites, (10) some types of
sea-urchin and (11) peculiar molluscs known as rudists, and plants such .
as the Bennetiales.
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Cretaceous/Tertiary Boundary meteorite impact
ODF Leg 1718, Site 1049, Core 10404, Section 17TX-9

Chicxulub impact
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Detris from the impact consists

of » layer of graded, green, glassy

globules, called tektites, as well

a3 mineral grains and rock debris
" apparently derived from the

Yucatan impect structure.

CRETACEOUS MICROORGAMNISMS
This layer contains signs of
slumping perhaps caused by
intense shock waves from the
Chicxulub meteorite impact.
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e Mammals and birds in the Paleogene period
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North Americain the Late Cretaceous
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Regional deformation effects in Gulf of Mexico Caribbean Sea
Collapse of carbonate platform
Margin collapse breccias

[sunami and gravity flow deposits
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Eratosthenes

Ejecta blanket

Central peak
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Next Step: Tri-Dimensionalimage — Deep Structure?
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Janssen, Fabricius, Vallis Rheita, Mare Australe

anssen -
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Preliminary Cumulative Frequency Curves Dased on combined
data setfor the Highlands, Lowiands and Tharsis

basins

Figure 3, obal distnbution of likdy mmpact
300 km, plotted on crustal thickness. Equatorial
shown at three different longitudes. Visible impact basins are
ploned as solid nngs, buned basms as dashed nngs
QCDs 1dentified in topography are plotted as black nng
while white rimgs represent CTAs with no corresponding

QCD (new basins uncovered the crustal thickness

model). Red, regions of thicker crust. Blue, regions of
thinner crust. Note the larger percenta D

CTAs in the lowlands compared w0 the
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MARS CRUSTAL MAGNETISM ABr MARS GLOBAL SURVEYOR MAG/ER
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Aeromagnetic
anomaly Vredefort

Pirsa: 13080041 Page 29/32



Pirsa: 13080041

90th percentile value of B185

Hr ' magnetized basin
SRe¥ L
s

]
g demagnetized basins

Page 30/32



Pirsa: 13080041

Origin and pre-collision history of Chicxulub asteroid

4

~109 Ma
Tycho D ~85 km

Bottke, W., Vokrouhlicky, D., Nesvomy, D., 2007. An asteroid breakup 160 Myr ago as the probable
source of the K/T impactor. Nature, 449, doi:10.1038

~160 Ma
Baptistina Break-up

~B65.5Ma
Chicxulub D ~200 km
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