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- Limite Cretéacico/Paleogefio -

Efectos del impacto en
- . los sistemas de soporte

-

de vida del planeta
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Extinciones en el registro fosil
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Capa de eyecta K/Pg — distribucidon global
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Impact record — globally distributed K/Pg layer
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Extinctions

End-Cretaceous mass extinction

Survivors

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.

Secondary extinctions Biodiversity
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Cretaceous/Tertiary Boundary meteorite impact

Reg i Stro i m paCtO ODP Leg 1718, Site 1049, Core 10494, Section 17X-2
Chicxulub

| TERTIARY MICROORGANISMS
| | Return to "normal” conditions.

FIRST REPOPULATION OF

Empty seas layer ||| THE"EMPTY SEAS®

1 New life evolves from survivors,

| FALLOUT BED
. ! Devoid of aimost all life. Evidence
FI reb al | I ayer iR of a few surviving microorganisms.

{ Contains iridium anomaly and

- remains of the meteorite.

Ejecta layer

IMPACT EJECTA

| Delyris from the impact consists
of a layer of graded, green, glassy
globules, called tektites, as well
as mineral grains and rock debris
apparently derived from the

| Yucatan impact structure.

_ CRETACEOUS

|
|
|
|
|
{
|

) ; | CRETACEOUS MICROORGANISMS
oundaary marine ) This layer contains signs of
K/Pg b dary '
. ‘ L4 | slumping perhaps caused by
sediment record . =1 | intense shock waves from the

ODP Leg 1718 , IR Chicxulub meteorite impact.
Atlantic Ocean B i




Secciones limite Cretacico/Paleogeno
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Imagen satelital de interferometria de radar de Yucatan




- Multiring basin, cej
- Diameter: ~ 200 kny
- Projectile: chondri
(diameter 12 - 14 k
-Age: K/Pg boundar
- Location: Yucatan
Gulf of Mexico
-Buried structure.
carbonate sedimeng
- Target rocks: ~ 1
3000 m limestone
anhydrite, ~ 30 kj
basement
- Excavation dej
crust)
- Complete seq
iImpactites insid
melt, suevites, &
partially preser,
distal ejecta
-It is the only
blanket prese
- Global K/Pg

Chicxulub multiring crater

-
Bouguer gravity
anomaly Chicxulub
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Paleogeografia a fines del Cretacico e inicios del Paledgeno



Tsunamis en el Golfo de México y Caribe

Wave height (m) above the still
e water level prior to the impact
. Mississippi

North America Embayment

Rio Grande
Embayment

suggested by sedimentary study
(Bourgeois et al., 1988)

1. Mimbral
2. Brazos River , , o o . )
3. Mussel Creek i Brazos River
4 DShPleg?l = | |
Sites 536 and 540} . .
5. Chicxulub Crater | 50 1000 150; = 2000 2500 300
: sy Maximum wave height (m) above the still
water level prior to the impact

Mussel Creek

DSDP Leg 77 Sites 5§36 and 540

Matsui et al. (2002)
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New studies - ongoing projects

Chicxulub marine drilling project

Chicxulub peak ring project

Chicxulub is the only large terrestrial crater
with a peak ring preserved

Barton

. ?
Vel 4-5 kmis: Melt rich impact breccia

What rocks comprise a topographic peak ring and how do peak rings form?
How are rocks weakened during large impacts to allow them to collapse and form relatively wide, flat

craters?

What caused the environmental changes that led to a mass extinction and what insights arise from

biologic recovery in the Paleogene?

What effect does a large impact have on the deep subsurface biosphere and can impacts generate

habitats for chemosynthetic life?
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Origin and pre- coII|5|on hlstory of Chlcxulub asteroid

- ~160 Ma

Baptistina Break-up

~109 Ma
Tycho D ~85 km - : ,.

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

e ~65.5 Ma
Chicxulub D ~200 km



Studies of asteroid belt dynamics

Collisions



Regional deformation effects in Gulf of Mexico Caribbean Sea
Collapse of carbonate platform

Margin collapse breccias
Tsunami and gravity flow deposits

Chiapas Gulf of _ | |
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Earthquake magnitude M > 13-15
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Oil reservoirs in impact breccias — BRI G e ’

Sonda de Campeche Cantarell




