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Although the oceans cover 70% of the Earth's
surface, water represents only O.16% ofits
volume, since the seas on average are only
about 5 km deep (compared to the 6400 km

ofthe Earth's radius).

Thevolume of saltt water
relative tothe volume of
theEarthislikethat ofa
pearelativetoamelon.
Thevolume of freshwater
is even smaller.

§ Extinct volcanoes in
France (Parc duMassif
Central).

Artist's view of a
meteroid shower
falling on Earth 3.8
billion years ago
(credit NASA)
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The Earth's surface has elevations
and depressions, and water flows
from the former to the latter. This
is where life is found. All living things
are composed of 60 to 90 % water.
Water maintains the structure of
cells and serves as a vehicle for
transporting nutrients from one
place to another and for eliminating
waste.

Where did the water come from?
When the Earth formed, it was so
hot that almost all the water on
the surface evaporated. As the
Earth cooled, volcanoes and
geysers spewed water vapor into
the atmosphere. A large number of
comets made of water ice also fell
to Earth, so much of Earth's water
probably came from space.
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Enlargement of the
image of the
pale blue dot

NASA/JPL-Caltech
Image taken by the Voyager 1 probe in
1990 at a distance of 6.06 billion
kilometers from Earth, where the Earth
is seen as a pale blue dot.
This image is part of a series of photos
taken at the suggestion of Carl Sagan
when the Voyager 1 primary mission had
already come to an end, after having
taken pictures of Jupiter, Saturn and
their satellites. This series showed the
Earth and the other planets of the Solar
system from an unprecedented
perspective.
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The Solar System formed 4.6 billion
years ago from a huge cloud of gas and
dust. The dense center of the cloud
became the Sun. The rest of the cloud,
rotating around the Sun, formed
clumps that collided with each other,
generating a lot of heat and forming
larger clumps. One of these giant
clumps became the Earth.

In the beginning, the Earth was molten,
like lava. Over time, it began to cool and
its mineral elements began to separate.
The lighter ones floated to the surface
and formed a thin crust. The heavier
ones sank towards the center of the
Earth. Thus several layers were formed:
the core, which is made of iron and nickel,
the mantle, which is made of molten
rocks such as lava, and the crust, which
is the outer layer that forms the
continents. Water and air areinthe
outerlayer.
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There is a tremendous variety of life on Earth!

.. that walk
onsolid

ground ...

TheEarthhasa
spherical shape
andis enveloped

: by a thingaseous
layer: the
atmosphere.

Credit: University of Toronto The atmosphere
is crucial for life.
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The Universe in my pocket No. 25

This booklet was written in 2022 by
Julieta Fierro of the Instituto de
Astronomia, UNAM, Mexico and

Grazyna Stasitiska of Paris Observatory

Cover image: The first photograph of the
‘Earth as a whole, taken on December 7,
1972 by Harrison Schmitt, a member of
the Apollo 17 crew en route to complete
NASA's final mission to land on the
Moon. The Earth looks rather like a
beautiful blue marble.

Tolearn more about this
collection and the topics
presented in this booklet,
please visit
http://www.tuimp.org.
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Earthis the planet on whichwellive. Its
extraordinary characteristicis that it
harbors life — in the most varied forms.
There are Earth-like planets in the Solar
System and others that revolve around
more distant stars, but life has not
yet been discovered on any of them.
The Earthis shaped like a sphere. It is
enveloped in a thin gaseous layer called
the atmosphere, which is the air we
breathe and through which birds and
airplanes fly. The atmosphere protects
us from harmful radiation, keeps all the
water of the oceans from evaporating
into space, and also keeps the Earth
from cooling and freezing.

The oceans cover about three-fourths
ofthe Earth. It is in the oceans where
most life is found, because the
necessary ingredients of water, energy,
oxygen and nutrients are all present in
the oceans.



