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Since 1970, vertebrate populations have decreased by around 60%.
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The Grande Coupure”
“

Two thirds of Eocene mammal families and 
genera in Europe died out due to climatic 
changes at the beginning of the Oligocene. 
New families and genera already replaced 
them by faunal turnover in Rupelian time.
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Within a short time of 5 - 10 ma a rich fauna expanded. Especially skeleton- and calcareous 
shells-bearing organisms spread worldwide in large number during lower Cambrian time.

“Cambrian explosion”
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The most well known mass extinction 
About half of all animal species, including the dinosaurs, ammonites and belemnites became 
extinct. The reason for this could be the impact of a meteorite and its consequences on the 
territory of today’s Yucatán and/or the increased volcanism in India. 

Mass extinction at the end of Triassic
More than 2/3 of all animal species, including most land-living 
vertebrates became extinct. Extensive volcanism associated with 
the breakup of supercontinent Pangea could be the reason. 

The largest mass extinction in Earth's history 
Within a short time 90% of all animal species in the sea and over 2/3 of all terrestrial species of reptiles and 
amphibians as well as a third of all insect species were driven to extinction. Extensive volcanic activity and 
its consequences on today’s territory of Siberia may 
be considered as a reason. 

The upper Devonian mass extinction
About 50-70% of all species became extinct. Also reef-building organisms were affected, 
which disappeared forever. Volcanic activity could be responsible for this.

The mass extinction at the end of Ordovician 
Approximately 60% of marine species died out. 

The mass extinction at the turn of Cambrian - Ordovician 
In particular, brachiopods, conodonts and trilobites were affected.
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With exception of vertebrates all animal phyla are present in seawater.

Higher developed soft-bodied creaturesHigher developed soft-bodied creatures

Evolution of Animal WorldEvolution of Animal World
(very schematically and simplified)

FungaeFungae

oldest
trace fossils

earliest metazoa

BacteriaBacteria ArchaeaArchaea EukaryotesEukaryotes
until present until present until present

The mass extinction 2,4 billion years ago
The “Great Oxidation Event” was caused by cyanobacterias.They
produced oxygen that “poisoned” the environment, therefore most 
anaerobic organisms died out.

VirusesViruses
until present

Earth‘s magnetic field

Earth axis, 23,5° inclined

Magnetic 
axis

Magnetic north pole
Geografical nord pole

Magnetic south pole
Geografic south pole

Solar wind

Planet Earth in numbers 
Diameter at the equator: 12,756.2 km 
Circumference at the equator: 40,076.592 km 
Mass: 1/330,000 solar masses 
Average density: 5.52 g/cc 
Volume: 1083.23 billion cubic kilometers 
Av. distance from sun: 149,600,000 kilometers (1 AU)

Dr. E. Langenscheidt
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Structure of the Earth

Asthenosphere
(partially molten)

Continental Crust
(30 - 70 km thick)

Oceanic crust
(5 - 10 km thick)

Upper mantle

Lower mantle (solid)

Outer core
predom. Fe (liquid)

Inner Core
predom. Fe (solid)
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Earth History and Evolution of LifeEarth History and Evolution of Life
HADEAN - QUARTERNARY
From the beginning of Earth history until today

Variable scale. Neogene to incl. Cambrian on the same scale.
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formation of the Moon

oldest zircons

Proto-Earth

Theia collision?
Late Heavy Bombardement

~4200 simple single-celled life
chemical evolution

Around 4600 million years ago, the solar system began to form
from the remains of past stars, cosmic dust and gases from the 
time shortly after the Big Bang.

The Sun is approximately in the
middle of its life in the phase of 
hydrogen burning.
Every second, approx. 564 million 
tonnes of hydrogen are burned to 
560 million tonnes of helium.

Sun: 
92 per cent hydrogen (decreasing),
7.8 per cent helium (increasing)
and  0.2 per cent heavier elements.

SOLAR SYSTEMSOLAR SYSTEM
Planets: Age in millions of years; number of moons. Without scale.

without scale, million years

Three to four previous 
generations of stars in 
our region of the 
Milky Way.
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Note: This timeline is not to scale!
But: Neogene - Cambrian same scale.
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Mass extinction at the end of the Pliocene epoch
Around one third of marine megafauna species (including whales,manatees, 
sharks, sea turtles, and seabirds) became extinct. 
Numerous land mammal species also disappeared, and fauna exchange 
occurred in various regions.
The reason for this was a global cooling of the climate due to the formation 
of the Central American land bridge, which caused changes in ocean 
currents in the Pacific and Atlantic.
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Snowball
Earth

Elements of the Earth's crust (wt.%)
Oxygen       46.6%         Sodium           2.8%
Silicon        27.7%         Potassium       2.6%
Aluminum     8.1%         Magnesium     2.1%
Iron              5.0%         All others        1.5%
Calcium        3.6%

Hangenberg Event

Kellwasser Event
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