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iMass-Extinctions at
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pour tous les pays.

(Vingl-cinquiéme mille)

Caused by climate
changes induced by
the Chicxulub impact
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Impact frequency on the surface of the Earth

Comet Shoer‘f\'dkér?—l_.evi collided with diameter

Jupiter in 1994 meteorite
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Model of an impact of a 3.3km diameter asteroid
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N - North pole

' Atmosphere
o et

Crust

Oxygen, Silicon, Aluminum, iron.
Calcium, Sodium, Potassium,
Magnesis

Plastic Mwm fron, Aluminium,
Silicon, Oxygen 700 - 1300°C

Lower Mantle
Olivine, Pyroxena ond
Feldspar 1800 - 2800°C
Quter Core
Liquid Iren, Sutfur, Nicke!
and Oxygen 3200°C

Inner Core
Solid ron & Nickel 4500°C
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ImPGCT evidence: |r|d|um mlcrokrys’rl’res ) 10~ 20 ppb
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iridium

— Microkrystites in ejecta layer

&

(J Her"rogen and F Asar'o 1979)
-~ | ———Caravaca, Spain "~
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KT ejecta layer
Caravaca, Spain

Zumaya, Spain

KT ejecta layer
Agost, Spain
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Impact evidence: iridium, Cr profile, microkrystites, shocked quartz

4 ‘ Shocked quartz
. -f',.-pr (from Brownie Butte
e’ / Montana)
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¢ Closer to Chlcxulub Thlcker' e JCCTG layer.

Raton Basin, New Mexico

CHICXULUB



In the Western Interior
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Impact ejecta are always in coals

-~ Madrid Railroad, Colorado



o
"',‘__. ) L

LI N

K/T boundary ejecta layer is a "Dual Layer”;
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Dogie Creek, Wyoming Brownie Butte, Montana
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Even closer to Chlcxulub Thlcker eJec’ra Iayer'

Tektites from Beloc, Haiti
Glass blebs ejected from
Chicxulub crater
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Ar/Ar ages from the tektites are
indistinguishable from impact melt inside the
crater
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Figure 2. “Oar7 *°Ar 1aser incremental heating spectra
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Mass extinctions

Lowermost Paleocene :

exclusively small planktic foraminifers SREE ; S AR

Lowermost Danian

P =

N .. "

__ Toprost measricnrion - GUDD

Uppermost Maastrichtian:
Abundant large, specialized planktic foraminifers



Agost Spain:
Mass-extinction and new radiation of Fo
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Zumaia, Bay of Biscaye ammonite and inoceramus ranges
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Interior
Mammal

Chicxu

There are two major problems:
A: Too many Z-coals (=K/T boundaries)
B: Cut of f by rivers containing the mammalfossils &
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[ Tullock fm. (Paleocene) |

New (placental) mammals seemingly co-evolf& s

disappearance of dinosaurs........
verennnn.Below the K/T boundary (?!)
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Textbook picture
of dinosaur extinction and
Mammalian evolution
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TullockSo two changes had to be made:

1) Lower the KT boundary
2) Put the Paleocene mammals above the K/T

boundary
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Deccan lava flows:
Cause of extinction?
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Deccan traps, but where?

KT tfemperature rise
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Chronology
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Dinoflagellates: NO species disappear!

Thus, in contrast to forminifers, who |
become extinct, dinoflagellates can react to
the changing circumstances after the
Chicxulub impact

cingulum

hypotheca

Univ. Tsukuba 2 sulcus




Oxygen and

Carbon .LATE CYST MIGRATIONS

SOLOpES » THE K/ T BOUNDARY
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b, 1998 Paleo3x)
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Impression of Tsunami waves
around the Gulf of Mexico

Proximal ejecta layers and (altered)tektite occurrenc
on a paleogeographic reconstruction of the Gulf of
Mexico, 65 Ma ago

@ Site with KT tektites

@ carbonate platform ejecta blanket
| |continent e

outer shelf Tsunami de,
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227 shallow shelf sea



TSUNAMI: Wall of water,
k’rrong tidal surges, not
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| ‘map of the C_h_icgulqb___i‘_mgqg’r_r'_e_gi'qn 65

Million years ago
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Proximal ejecta layers and (alteredtetite ﬂccuence {_ ‘
| on a paleogeographic reconstruction of the Gulf of |
1 Mexico, 65 Ma ago
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A thick, complex sandstone around the Gulf at K-Pg
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Popa basin, Monterrey, Mexico tsunamiite

_J.

il e Rl bl
T iy A Pl

- g

T, Wee g e

S g




. |

Dinosaur
(Or‘ni‘l'homimus)
Tooth

Tektites

——— = = i

T



ion

Alb

/

T
--I -.-4.- m
(HHHE

--

e

|1 ZE

years
Bel

e,

...- il i e -
e
-
-, ._.'_\.._. B —
et el -
FLE RN T Epn e perey LS L
Sy T T i s

HH]
HHHH S
ﬁ- “ i

on:

-
o

3
g
10
O

e/

o e A T

mass-flow

of Mexico,

® Site with KT tektites

f the Golf

-
e
o it e .
e . ks 4
i

po

Ma

65 Ma ago

»

T
n e

27 shallow shelfsea |

| Proximal ejecta layers and (altered)tektite occurrencefi
| on a paleogeographic reconstruction of the Gulf of §

. | Mexico
P
gt g g s




Dolomite quarry oh Albion Iélcmd, Belize

i

| T _“I._E"" e Ejecta blanket

iy ?
L) 5 E]

— ! .

i1

Basis ejecta blanket




L]

: Lo oo T Tl Alvaro ( Joregon " >4
—Campeche T Ohbagy 14

S M ————— T Ie——— T - = e T s T e TR e T



=
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on a paleogeographic reconstruction of the Gulf of
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h%/ Geophysical discovery
i of the Chicxulub

e crater
~/ ( ‘l
~ N\ Magnetic anomalies

...\L/ Isomilligal contours
| > | //‘\\i

W \U c) K T An
D A%

7

Y
OSSR
M

A=

Contours of gravity anomalies

= vy
— /_,___ N/
=N

' Tiewr1 (¢
= ‘{‘\_.. (A TSR



On Google Maps the Chicxulub crater is visible
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The cenote ring of the Chicxulub crater is well visible on
Googe Earthl
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Chicxulub drilling project, CSDP ~ N|
initiated in 1995, excecuted 2001
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Bits and pieces of different
PEMEX drill holes are still
preserved
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Ar/Ar ages from the tektites are
indistinguishable from impact melt inside the
crater
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The Chicxulub Scientific Drilling Project (CSDP)

Yaxcopoil-1 drill hole

Yaxcopoil-1




YAXCOPOIL -1

Chicxulub drilling project, CSDP
initiated in 1995, excecuted 2001
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Yaxcopoil-1 core section: Impact to post-impact transition
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Yaxcopoil-1 core section: Impact to post-impact transition
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Yaxcopoil-1 core section: Impact to post-impact transition
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Shocked target rocks: M ega-Block zone. '.:t.)c

Mixture Anhydrite (27%) and Carbonate (63%) '9

Anhydrite (CaS0O4).

approximately 250000mt SOx Is “degassed” as aerosol
(Pierazzo and Melosh, 2002)

By comparison: the Pinatubo eruption gected 20mt
sul phur

(0.5° C cool | ng over 1 year)
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Why did the
Chicxulub impact lead
to mass-extinctions?

| Oxygen and

)bal Darkness

[sotopes

—u—a.lﬂﬂ

Probably because large
amounts of dust and
SOx aerosols reflected
sunlight, and it became

suddenly cold
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Why did the
Chicxulub impact lead
to mass-extinctions?

Oxygen and
Carbon
[sotopes

=—~=3'%0 Probably because large
amounts of dust and

SOx aerosols reflected

sunlight, and it became

suddenly cold

nfuﬂ PDB

13

i iddiC But due to the release of CO2
and other greenhouse gases it
then became

warm
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meteorite

meteorite

The real reason dinosaurs became extinct.
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