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Take your students on a journey through the history of the universe through 13 798 million years of it
existence. This walking guide leads you from the Big Bang to the biodiversity of the present day. On
the 2.5 km or 13.8 km walk you will learn about the most important events of the universe and
experience its timescale. The distance you walk corresponds to the time passing in the history of the
universe and each event is marked with a meter indication.

Material
The walking guide: print this material or download a web version from https://astrobiologycampus.eu/timeline/web do display it on your mobile phone. Use with a podometer or the API
podometer of your mobile phone

Objective
•

Learn about the most important events in the history of the universe

•
•

Experience the timescale of the universe
Understand the physical principals of the universe

Ages
•

10 - 18 years old.

Hour
•

Approximately one hour for 2.5 km walk and three hours for 13.8 km walk.
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Start the walk - 2.5 / 13.8 km
13798 Millions Years
0 / 0 meters

The Big Bang
The Big Bang. The first particles are formed. During
the first millisecond, protons, the nuclei of
hydrogen atoms are formed. The nuclei of helium
atoms, alpha-particles are formed when the
universe’s age is 100-1000 seconds. At the first
seconds of the universe the age of matter begins.
Image: Wikicommons, National Science Foundation

13530 Millions Years
48.56 / 300 meters
The dark age
The dark ages. Stars or galaxies have not been
born yet. The cosmic microwave background has
cooled to 55 K or −218 °C

13440 Millions Years
64.86 / 400 meters
The first stars
The first stars are born (Population III). They are
large, massive, bright and short-lived. They only
contain hydrogen, helium and some lithium. Other
heavier elements are born in the fusion reactions
inside the stars. Depending on their mass, they
explode as supernovae or hypernovae.
Image: Kornmesser, ESO
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13200 Millions Years
108.35 / 600 meters
The formation of galaxies begins
The second generation (Population II) star, HE
1523-0901, is born. The amount of iron in this star
is only one-thousandth of the amount of iron in
the Sun. This means that it cannot form planets
around it. The formation of galaxies starts. The
sparse interstellar material begins to reionize into
plasma.
image: Hubble Ultra Deep Field

13060 Millions Years
133.72 / 700 meters
Globular clusters start to form
Globular clusters, the oldest structures in our Milky
Way, start to form. Many of these are still in
existence today. The light from the galaxy
HUFD.YD3 begins its journey towards the Earth.
Due to the expansion of the Universe, this Galaxy is
currently 30 billion light years away from us.

image: ESA/Hubble and NASA

12610 Millions Years
215.25 / 1200 meters
Carbon and Oxygen start to form
Large first and second generation stars are
gradually forming the elements of life: carbon and
oxygen, the necessary ingredient for water. The
smaller second generation stars develop much
slower and can still be found in our cosmic
neighbourhood. The thin intergalactic material has
been ionized into plasma.
image: Borb, wikimedia
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11500 Millions Years
416.36 / 2300 meters
Galaxy clusters start to form
The largest structures in the Universe, Galaxy
clusters, begin to form. The local group of Galaxies
consists of the Milky Way and the Andromeda
Galaxy as well as 50 smaller Galaxies. The closest
Galaxy cluster is the Virgo cluster, with M87 as the
dominant Galaxy. The Virgo cluster has about 2000
known Galaxies.

image: ESO

8650 Millions Years
932.74 / 5100 meters
The Milky Way is born
The disk of the Milky Way is born. The first III
generation stars form. These stars can have Earthlike planets around them. It is still 4 billion years to
the formation of the Solar System.
image: S. Brunier | ESO

7700 Millions Years
1104.87 / 6100 meters
Galactic superclusters start to form
Galactic superclusters start to form. Our galaxy
belongs into the Laniakea supercluster, which
includes the local Virgo galaxy cluster, and a huge
number ofother galaxy groups and clusters.
Image: Tully et al | Nature, 2014

6900 Millions Years
1249.82 / 6900 meters
Midway
The age of the Universe is half of its present age.
216 300 000 000 000 000 seconds have passed
since the Big Bang. Light travels around 65 000
000 000 000 000 000 000 kilometers during this
time.
Image: Hanne Martelius
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6660 Millions Years
1293.3 / 7140 meters
Dark energy and the expansion
The expansion of the Universe accelerates due to
dark energy.

Image: Ann Feild | NASA

4568 Millions Years
1672.34 / 9220 meters
Our solar system forms
Part of an interstellar gas cloud collapses into a
spinning disk of gas. The gas and dust in the disk
settle into a thin layer. During a few 10 million
years it forms into planets. The Sun ignites.
Formation of the Earth begins.
Image: Fahad Sulehrian

4567 Millions Years
1672.53 / 9223 meters
Earth forms
The Earth begins to form from silicates and iron.
The material of the accretion disc forming the
Earth is so hot that water and other volatile
substances have evaporated. Water and nitrogen
in the Earth’s atmosphere are accreted later from
impacting asteroids and comets.
Image: Ron Miller
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4530 Millions Years
1679.23 / 9270 meters
Moon forms
The Moon is formed, most likely by a Mars-sized
object, Theia, colliding with proto-Earth. In Greek
mythology Theia is the mother of Selene, the
Moon. The Moon is accreted from material ejected
by the collision.

Image: Ron Miller

4500 Millions Years
1684.66 / 9300 meters
The layers of Earth differentiate The core, mantle
and crust of the Earth differentiate. The heavier
elements sink to form the core, while lighter
elements either rise or stay in place.

Image: Adapted from Nevetsjc | S | Wikimedia

4400 Millions Years
1702.78 / 9400 meters
Earth’s crust form
The Earth reaches its current size. The first crust
and the oldest known zircon crystals are formed.
These have been found in the Yilgarn Craton at
Jack Hills, Western Australia. Water vapour rains
down and forms an ocean. The formation and
differentiation of the core are complete.
Image: Walter Myers
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4280 Millions Years
1724.53 / 9250 meters
The oldest known rocks form
The oldest rocks that still exist are formed. These
can be found now in the Hudson Bay area in
Canada. In the Universe, the anti-gravity of dark
energy starts to dominate over the gravity of
matter.

Image: Tillman | Wikimedia

4000 Millions Years
1775.26 / 9800 meters
Late Heavy Bombardment
The Earth is bombarded by meteorites. The orbits
of Jupiter and Saturn synchronize, causing Uranus
and Neptune to change orbits. The inner Solar
System is swarming with comets. Massive numbers
of objects hit the Earth demolishing most of its
surface. The large craters on the Moon are formed.
Image: Ron MIller

3800 Millions Years
1811.49 / 10 000meters
The first signs of life
Life may already be present in the oceans. Remains
of the cells sedimented onto the ocean floor may
have preserved in the oldest sedimentary rocks
found from Isua, Greenland. However, the
biological origin of these carbon inclusions is still
uncertain.
Image: Mojzsis et al, Nature, 1996

3000 Millions Years
1956.44 / 10 800 meters
Photosynthesis starts
Oxygen-forming photosynthesis is starting, but the
oxygen binds to minerals and the sea-water
instead of being released into the atmosphere. The
continents collide to form the Ur-supercontinent.
Image: Y. Tsukii | Protist Information Server
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2300 Millions Years
2083.27 / 11 500 meters
Oxygenation and the snowball Earth
The great oxygenation event is taking place.
Oxygen produced by cyanobacteria or ’blue-green
algae’ oxidizes methane in the atmosphere into
carbon dioxide and climate cools. Earth is totally
covered by ice.
Image: Fahad Sulehrian

2200 Millions Years
2101.39 / 11 600 meters
The first Eukaryotes
The oxygen produced by cyanobacteria or ’bluegreen algae’ is accumulating into the atmosphere
and causes the mass extinction of anaerobic
microbes. Oxygen breathing bacteria live
symbiotically inside eukaryotic cells. These evolve
later to become mitochondria.
Image: Adapted from Kelvinsong | Wikimedia

1700 Millions Years
2191.98 / 12 100 meters
The Columbia supercontinent
The continents gather together and form the
Columbia supercontinent 1.8 – 1.5 billion years
ago.
Image: Ari Brozinsky | Geologia.fi

1500 Millions Years
2228.22 / 12 300 meters
First algae
First algae evolve, when a photosynthetic
cyanobacteria is taken inside of an early eukaryotic
cell. These cyanobacteria develop to the
chloroplasts. The Columbia supercontinent breaks
up around 1500–1300 million years ago.
Image: Adapted from Kelvinsong | Wikimedia
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1200 Millions Years
2282.58 / 12 600 meters
Multicellularity begin
Multi-cellular filamentous red algae evolve.
Multicellularity enables cells to specialize for
different tasks and the development of large
organisms.

Image: Narrissa Spies | Wikimedia

900 Millions Years
2336.93 / 12 900 meters
The Rodinia supercontinent
The continents merge, due to plate tectonics, to
form the Rodinia supercontinent. Oxygenproducing photosynthesis binds carbon dioxide.
Volcanic activity is low. There is only a small
amount of greenhouse gases in the atmosphere.
The Earth starts to cool into a Snowball Earth.
Image: Ari Brozinsky | Geologia.fi

660 Millions Years
2380.42 / 13 140 meters
The first animals at the ice planet
Most of the Earth is covered by glaciers, even close
to the equator. There is a substantial amount of
sea ice. Glaciations cause extinctions and the
vacated ecological niches are filled with new
species during the warmer periods. The first
animals, early sponges, evolve.
Image: Fahad Sulehrian | Yin etal PNAS 2015
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575 Millions Years
2395.82 / 13 225 meters
Soft sessile animals appear
The Ediacara biota diversifies in the expanding
shallow seas. These thin soft-bodied animals
include early forms of polyps, medusas and
sponges – and some hardly classifiable organisms.

Image: Christian Jegou

541 Millions Years
2401.98 / 13 259 meters
The Cambrian explosion
Animals diversify rapidly. Marine oxygen content is
rising, predators evolve and many groups, such as
Trilobites, evolve a hard shell, which causes their
fossils to remain intact. Most of the major groups
of animals, such as chordates, emerge. This
diversification is called the Cambrian explosion.
Image: Walter Myers

485 Millions Years
2412.12 / 13 315meters
Shallow seas are bustling with life
The surface of the oceans is at its highest. Animal
diversification continues. The first vertebrates
evolve. Corals, Orthocerai, moss animals,
brachiopods, trilobites and the first vertebrates
form limestone sediments all around the world
Image: Walter Myers
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470 Millions Years
2414.84 / 13 330 meters
Plants and animals rise to the land
Liverworts and Arthropods rise to the dry land as
first plants and land animals. Due to a collision of
asteroids, the Earth is subjected to a powerful
meteorite shower. It does not cause large-scale
extinction, but accelerates the evolution of new
species.
Image: Walter Myers

444 Millions Years
2419.55 / 13 356 meters
Ice ages cause extinctions
The continents freeze while moving through the
southern polar region. The forming glaciers bind
water and the sea level drops. Eighty-five per cent
of the organisms in shallow seas go extinct.
Image: Walter Myers

425 Millions Years
2423 / 13 375 meters
First vascular plants
First vascular plants evolve. Placodermi, the first
vertebrates with jaws, and the cartilaginous fishes,
the progenitors of sharks and rays, live in the seas.
The European and American continents collide,
forming the Caledonian mountain chain.
Image: Walter Myers

370 Millions Years
2423.96 / 13 430 meters
Verbetrates crawl to land
Fish and land flora diversify. Amphibians and
insects appear in the fauna. The Caledonian
mountain chain, as high as the Himalayas, starts to
erode. The Scandinavian Mountains, Scottish
highlands and the Appalachian Mountains are
remnants of the Caledonian mountain chain.
Image: Walter Myers
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300 Millions Years
2445.64 / 13 500 meters
From swamp forests to coal
Climate is cooling due to the movements of
continents and decreasing carbon dioxide bound
by swamp forests. Large fluctuations in sea level
and tens of metres tall fern forests form the
majority of the Earth’s present coal deposits.
Amphibians diversify and first reptiles evolve. Most
of the insect groups develop with Meganeura
dragonfly having wingspan of over 70 cm.
Image: Walter Myers

270 Millions Years
2451.08 / 13 530 meters
The supercontinent Pangea is at its widest.
The ice age ends and the climate starts to warm.
Conifers and ’proto-mammals’ or Synapsids
diversify.
Image: Walter Myers

252 Millions Years
2454.34 / 13 548 meters
The great dying
90% of all species go extinct. The most likely
explanation is the climate change caused by
massive flood basalt eruptions at Siberia. The
oldest ocean bottoms are of this age. Shallow
inland seas dry up and form sediments of rock
salts.
Image: Ron Miller

220 Millions Years
2460.14 / 13 580 meters
The first dinosaurs
The supercontinent Pangea is starting to break up.
The climate is hot and dry. Surfaces of the oceans
are high. Reptiles diversify. The early turtles,
dinosaurs and mammals evolve. There are large
forests of Cycads, palms or cone. The Solar System
is in the same part of the Milky Way as it is now.
Image: Walter Myers
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201 Millions Years
2463.58 / 13 599 meters
Extinction makes space for dinosaurs
The climate changes related to changes in sea
level, asteroid collisions or volcanic activity cause
about half of all species to go extinct. The first
crocodiles evolve.
Image: Christopher R. Scotese

150 Millions Years
2472.82 / 13 650 meters
Dinosaurs diversify
The climate is hot and humid. Dinosaurs and
Pterosaurs diversify. For example, large Sauropods
are common. Birds evolve. The Earth is covered by
coniferous trees, Cycas and ferns. The oceans have
plenty of Ammonites. Single-celled calcified
haptophytes become common. Continents
separate and the Atlantic Ocean expands.
Image: Walter Myers

100 Millions Years
2481.88 / 13 700 meters
Flowering plants and feathers appear
Flowering plants are spreading. Dinosaurs are
diverse and many theropod predatory dinosaurs,
including birds, possess feathers. Marsupials
evolve. The mid-oceanic ridges are volcanically
active, the carbon dioxide content of the
atmosphere is high and the climate is warm.
Image: Walter Myers

70 Millions Years
2487.32 / 13 730 meters
High sea levels and Tyrannosaurs appear
The atmospheric carbon dioxide content and the
average temperature are high. The oceans are at
their maximum height. Most of Europe is covered
by a shallow sea. Many chalk deposits, such as the
Cliffs of Dover, are formed from the sediments of
Haptophyte algaea. Flowering plants are
spreading. Dinosaurs are diverse, Triceratops and
Tyrannosaurus rex evolves.
Image: Walter Myers | Christopher R. Scotese
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65.5 Millions Years
2488.04 / 13734.5 meters
The destruction of the dinosaurs
An asteroid, with a diameter of about 10-15 km,
hits the Yucatan peninsula. There is a lot of dust
and ash
in the atmosphere. Catastrophically rapid changes
happen: the temperature plummets, the ozonelayer is destroyed and acid rains become common.
Most of the dinosaurs, all pterosaurs and many
sea-creatures, such as Ammonites and Belemnites,
go extinct.

Image: Mark A. Garlick

60 Millions Years
2489.13 / 13 740 meters
Mammals diversify
Placental mammals and marsupials diversify. The
first insectivores, primates and rodents evolve.
Image: Carl Buell

40 Millions Years
2492.75 / 13 760 meters
The Alps rise
The Alps rise as Africa collides with Europe. The
main groups of mammals and over half of the
current orders of birds exist.
Image: M. Klüber | Wikimedia

34 Millions Years
2493.84 / 13 776 meters
Cooling begins
The isthmus that connects South America and
Antarctica breaks. The cold ocean-current circling
Antarctica starts. Antarctica starts to cool down
and glaciate.
Image: Christopher R. Scotese
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10 Millions Years
2498.19 / 13 790 meters
The Great Orion Nebula is formed.
It would have been first seen as a large black
splotch on the sky. Nowadays the nebula is lit up
by the young stars in front of it. Stars are still
forming in the dark interiors of the cloud. The
climate continues to cool. The first deer and
elephants evolve.
Image: M. Robberto | Hubble | NASA | ESA

6 Millions Years
2498.91 / 13 794 meters
Eastern Africa dries up to savannah
The rise of the bedrock at the Strait of Gibraltar
and the fluctuations of the sea-level isolate
Mediterranean sea dries multiple times into a salt
desert. Eastern Africa dries up and the ape man
moves to the savannah. The largest known bird,
Argentavis, with a wingspan of over 7 m, flies in
the skies of South America searching for carrion.
Image: Thomas Wagner | Wikimedia | Roman Uchytel

4 Millions Years
2499.28 / 13 796 meters
The bipedal hominin
Ardipithecus ramidus wanders on two feet in
Africa. North America has horned rodents that
resemble ground hogs.

Image: Roman Uchytel

3 Millions Years
2499.46 / 13 797 meters
The current glacial period begins
The Isthmus of Panama rises and the thermal
exchange between the Atlantic and Pacific Oceans
ceases. The waters in the Atlantic cool and the
latest ice-age begins in Scandinavia. Hominids
make the first tools. South America has rodents
that weigh as much as a tonne.
Image: Christopher R. Scotese | Roman Uchytel
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200 000 Years
2499.96 / 13 799.8 meters
The modern human evolve
Modern human, Homo sapiens, evolves in Africa.
The change in the inclination of the Earth’s axis
and the changing shape of the Earth’s orbit causes
climate to vary in 40 000–100 000 year cycles. The
glaciation accelerates the evolutionary process.
Image: Human Origins Program | Smithsonian Institution

60 000 Years
2499.99 / 13 799.94 meters
Modern human moves to Europe
The glaciers grow and bind a lot of water. Ocean
levels drop and the Red Sea dries up. Modern
human moves from Africa to Europe.
Image: NordNordWest | Wikimedia

30 000 Years
2500.00 / 13 799.97 meters
Neanderthals disappear
Our nearest relative, the Neanderthal man, goes
extinct. Modern human makes the cave paintings
at Europe. Europe is a productive steppe with
wandering mammoths, cave lions, woolly rhinoceri
and giant goats.
Image: Roman Uchytel.
20 000 Years
2500.00 / 13 799.98 meters
The last ice age
The Scandinavian glacier covers all of Scandinavia.
The southern edge is as far as northern Germany.
Southwestern Finland’s bedrock sinks 2 km under
the weight of the ice.
Image: Glacier Hub | NASA

Time Trek - A Walk from Big Bang to the Actual Biodiversity

European Astrobiology Campus
11 500 Years
2500.00 / 13 799.99 meters

Agriculture
Agriculture and related socio-cultural evolution
begin in the Middle East.

Image: Christian Jegou

10 000 Years
2500.00 / 13 799.99 meters
Extinction of the large mammals
A large amount of ice age mammals go extinct and
grass-plains start to grow into forest.

Image: Dorling Kindersley | GettyImages

5000 Years
2500.00 / 13 800.00 meters
The first civilizations
The first civilizations are established in
Mesopotamia, Egypt and China. Writing is
invented. Indicators of civilization are: advanced
agriculture, city-dwelling, specialized professions,
advanced governance and writing. The motions of
the celestial bodies are used for calendars.
Image: Christian Jegou

400 Years
2500.00 / 13 800.00 meters
The scientific revolution
The natural sciences develop, people take more
interest in the surrounding world, and the role of
religion becomes smaller. The heliocentric model
of the Solar system replaces the geocentric model.
The Great Voyages are changing the worldview
and creating the bases for the colonialism.

Image: Giuseppi Bertini | Wikimedia
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150 Years
2500.00 / 13 800.00 meters
The industrial revolution
The industrial revolution changes society and
human relationship to earth. The scale of
geological times is understood and the theory of
evolution refutes the ancient claim that species do
not change.
Image: The Art Archive | Alamy Stock Photo

60 Years
2500.00 / 13 800.00 meters
Humans are changing the Earth
Rapid population growth associated with
industrialization, intensive farming and
urbanization are changing geological processes on
the Earth and causing extinctions. Manned space
flights begin, and within 10 years man sets foot on
another celestial body, the Moon.
Image: Irwing Underhill | Wikimedia

0 Years
2500.00 / 13 800.00 meters
Climate is warming
Humans are affecting the Earths’ climate. The
genomes of organisms can be changed in a
controlled way. Humans' relationship to natural
selection has changed.. Earth like planets are
discovered in habitable zones around their host
stars.
Image: http://humoncomics.com/mother-gaia
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