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and others

S
=l

T
T TEEE =

TheMesozoic - the middlesages of Earth history - lasting from 225 million to 65 million year sago, werethe‘ Age of
theDinosaur’. Especially duringtheJurassicand Cretaceousthey proliferated and temporarily becametheKingsof
Creation, congquering land, water and air. However, at the end of this period they disappeared completely from the
faceof theEarth... aphenomenon that hasled to numeroustheoriesand speculationsto be propounded by earth and
lifescientistsalike.

After decades of animated debate, the hypothesis claiming a major meteorite hit in the Caribbean region to be
responsiblefor themassdie-off around 65 million year sago hasbecomethemost widely accepted. Accordingtoit, the

Triceratops, despite of its fearsome appearance, was

fate of the dinosaurs as well as that of many other species was sealed when the impactor (itself generated by a @aherbivorethatlivedin herds

maj or collision between planetoidssome 160 million year sago) wasthrown out of itsor bit intheaster oid belt between M ar sand Jupiter towander into
theinner solar system...longbeforeit wascaptured by Earth’sgravity well and camesoar ing out of thesky tobringdeath and destr uction!
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¥ Lite had been pleasant on Earthfor morethan 100 E 28 eSS R SSlee ™ -
million years before the catastrophe, but death comes ﬁ\‘q Y W Chicxulub issituated near thetip of the Yucatan peninsulaon

swiftly and mercilessly asthe monstrous ball of rock
from space crashesinto the home planet with atravel -

thevergeof the Gulf of Mexico, wheretheshelf lopesdowntoa
depth of some 1200 m. Above the impact feature liesa 1000 m

b, ling speed of some 70 000 km/h. A pall of fireand == * = ' thick succession of marl and limestone dating back as far as 60
b smokerises high into the atmosphere as 4x10% joules h SN | o Wl millionyearsago. The sedimentary rocks are underlain by more
of energy - equivalent to 100 000 000 megatons of & : =t 4 D than 500 m of andesite glass and brecciarestricted to the impact

TNT - are released. |nnumerable creatures within a

— ==~ . radius of more than 1000 km of the impact site die
Moments before death: an enormous flood Instantaneous Y, while millions farther awvay de
wave races towards a startled Diplodocus granted ashort repri eve, only to perlsh before Iong in

giant wildfires, tsunamisand earthquakesracing around the globe.

It has been estimated that within secondsabilliontonsof rock arevaporized by the enor-
mous temperatures of around 10 000°C, which alsodestroy the impactor itself. When the
walls of the 40 km deep impact crater collapse, pressures are generated that again cause
glowing material and boiling water (about one half of theimpact crater liesunder thewaves
of the Atlantic at the time of the catastrophe) to be flung several kilometres high into the
aimosphere - some of these glectaactually are catapulted out of Earth’sgravity well! What
rains back to the ground in the form of burning debris is scattered within aradius of 7000
km around theimpact site.

Then nuclear winter strikes as sunlight is blocked out by the enormous amount of ice e
(crystallized water vapour), ash and poi sonous gases suspended in the atmosphere. Locally where 1t struck, by S
the temperature drops 20 °C before rising again as a consequence of heat being trapped destroying the oceans "
underneath theimpenetrableclouds. Thosecrestureswho haven't beenburiedunder moun- -~ and the atmosphere,
tains of debris, burned or drowned during or immediately after the impact, Now SUffoCate,  netie field variations showing Chioulup obe . Whichformthebasis of
freeze or starveto desth, asachain reaction setsin, which affectsthe entire biosphere. Life  multiringed structure lifeonthisplanet.

on Earthisat the edge of an abyss Sites of impact craters around the world created

O Utl OO k between 2 000 million and 50 000 years ago

After theinitial bombardment by debrisleft over fromtheformation of thesolar sys-
tem, Earth’'s newly formed atmosphere provided some protection, as many of the
smaller meteoritesburned up upon entry. Still, depending on entry angle, sizeand com-
position, agood many continued to reach the ground, although few created big impact
craters. Some 50 such events- which must have wreaked havoc uponthelocal or global
environment asit then existed - haveleft recogni zableimpact structureswith diameters

feature, which contain minerals typical of impact-melt rocks
(e.g. shocked quartz). Also, the K-T boundary inside the feature
Isdepressed to 600 - 1100 m, ascompared to ca. 500 m outside.
When theasteroid struck the sedimentsof the carbonate shelf,
which contained sul phur-rich evaporites, reacted with the water
vapour created by theimpact heat to produce enormousamounts
of sulfate aerosols and carbon dioxide, whose concentration in
the upper atmosphere caused a“ nuclear winter” . Thusthe partic-
ular geology and morphology of the impact site can magnify Its

destructive power,
athough alarger aster-
old (>100km radius)
would certainly steril-
Ize Earth, no matter

The Evidence

Whilethe theory of a“killer aster-
- oid” causing the disappearance of the
dinosaurs, aswell astwo thirdsof all liv-
Shocked quartz from . : 1 -
Chicxulub exploration |ng SpeC|eS ca. 65 mllllOn years 390, 1S

well #2 not uncontested, a considerable amount ¢ pe——=ee - =&~ seaaas Of 0.5t0250km, but morehavebeen obliterated by theforcesshaping Earth’scrust.

of supporting evidence has come to light during the last E#=====Tog (0 s v & & Although asteroidslarger than akilometer that could cause global disastersonly are
decades. Especially impact signssuch astectites (blackish — —aae_ — 52 __—~-©  expected to reach Earth’s surface every few hundred thousand years on average, it is
spheres of moltenrock), andtracesof iridium, araremetal ====amaemea = === =8 imperativeto keep an eye on near-Earth objects, as one strike may be enough to wipe
not commonly found on Earth, inthe clay layer that marks E==== ?.'-L__;_'_:-%“_{.;_,j —————ue—— === out Mankind! Thereforethetrajectoriesof potential “candidates’ are constantly being

the Cretaceous - Tertiary boundary around the world has
strengthened the case for a major asteroid hit with global
Impact at this time. Seismic studies off the coast of
Yucatan, in tandem with high-resolution satellite imagery,
have moreover revealed the existence of a large impact
structure, now hidden under morethanakilometreof sedi- Brem i = = & —  fsa
mentary rock at the bottom of the Gulf of Mexico. Cross-section through the Cretaceous - Tertiary boundary:

The light-coloured clay layer contains impact signs such as
spheres of molten rock, grains of shocked quartz and iridium

Alternative History

Although the impact and the catastrophic
effect It had upon life on Earth nowadays is
widely accepted, it does not mean that we
would be sharing our planet with dinosaurs SRS AL R i - TR S S
today, If the asteroid had missed Earth. Havi ng Roter Kamm in southern Namibia is ca. 5 million years The Vredefort Dome in South Africa is the largest

old; inset: the Barringer Crater in Arizona (USA) is the  clearly visible impact structure in the world, which is

ruled supreme for more than ahundred million  most recent impact structure known (49 000 years) thought to have formed ca. 2 billion years ago.
years, their day was already waning, but with- At least for the next 90

out Chicxulub they may have lasted afew mil- :

lion years longer. Aided by the periodic global %gaasénhce)rw%eré;rrt\ﬁr eaz
climate changes that have effected Earth since the calgcul o oéest
Its beginnings, they would have been replaced A

by smaller, more efficient “designs’ in the ook place in 200}
course of natural evolution - especially ascom- when gst e Toutatié
petitors for food and living space, such as the (a5 km irregul ar-shaped
now ruling mammals, already had begun to rock) whiezgzed H agt A
appear. Still, Chicxulub undoubtedly played its e ol 1o
partinthedevelopr_nent qf lifeon Egrth, by help- K measured. o (s
Ing to open ecological niches previously occu- centreof Earth.... apretty

tracked, because an attempt at deflection, with current technol ogy, can only succeed, if
ollision).
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In the race for survival the Cretaceous-Tertiary (now called Palaeogene) - - .
boundary turned out a major barrier especially for the larger species, with a Pl ed by the dinosaurs and other reptl les, thus  Asteroids the size of Ida (a) and Vesta (b) would be capable of wiping out

body mass in excess of 20 kilogram marking thedawn of anew era- theCenozoic. ~ Eart's biosphere; an incoming asteroid could be destroyed by varheads ggnsgafgg"e by cosmic




