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Open this book and see the prehistoric world unfold before your eyes!
There are two giant panoramas inside, both more than three feet long

and illustrated in superb detail. One takes us on a journey through
time, from the days of the first land animals to the heyday of the

dinosaurs. The other presents a parade of dinosaurs of all different
kinds—the mighty Seismosaurus, the awesome Tyrannosaurus rex,
the incredible Stegosaurus, and many others—all drawn to scale.
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PLANETARY MOONS
Moons are relatively small worlds that
orbit many of the planets of the Solar
System. The largest moon illustrated

here, Ganymede, is larger than
Mercury. Some planets

have many moons—
Jupiter has over

sixty!

ASTEROIDS
Asteroids are small,

irregular bodies covered
with craters. Most are

made of rock but some are
made of metal. Most asteroids lie in a
band between Mars and Jupiter.

COMETS
Comets are lumps of ice

and rock measuring only a few
kilometres across, but with tails of

gas and dust stretching for hundreds of
millions of kilometres into space.
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HUBBLE TELESCOPE
The Hubble Space Telescope is a kind of
satellite, travelling round Earth. Scientists can
point it towards any part of
space and receive clear
pictures of distant
stars that are far
better than any
taken from
Earth.
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AN ECLIPSE
Occasionally the Moon passes directly between
the Sun and Earth, covering our view of the Sun
almost exactly for a few minutes. The sky
darkens and the Sun’s glowing atmosphere, the
corona, becomes visible. Partial eclipses, when
only part of the Sun is covered over, are visible
from most of the Earth’s surface. Total eclipses,
when the Sun is completely hidden, can be seen
from only a narrow region.
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THE SUN is just one of hundreds of
billions of stars in our galaxy. Like all

stars, it is a giant spinning ball of very
hot gas made up of hydrogen and
helium. At its core, temperatures are
about 15 million˚C, hot enough for
hydrogen to turn into helium. This nuclear
reaction produces massive amounts of
energy, which keeps the Sun shining.
The surface of the Sun is much cooler

than the core, but it is constantly
bubbling away like water in a pan. Huge
flares and arches (known as prominences)
of glowing gas sometimes burst into
space. Sunspots, dark patches that
sometimes appear on the
surface, are much cooler
areas.
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THE PLANETS

APLANET is a large object in
orbit around a star. It can

be made of rock, metal, liquid,
gas, or a combination of all of
these. Planets do not produce
light, but reflect the light of
their parent star.

EARTH
Our home planet Earth
(above) has exactly the right
temperature to support life.
There is also liquid water and
an atmosphere (a blanket of
gas) that blocks the Sun’s
harmful rays but keeps in
much of the warmth. Earth is
made up of several layers: a
thin, hard crust, a thick,
semi-solid mantle and a hot
ball of solid iron at its core.

MERCURY
Mercury (above) is the closest
planet to the Sun. During the
day temperatures soar above
400˚C but at night temperatures
plunge to minus 180˚C. It takes
just 88 Earth days for Mercury
to orbit the Sun. Mercury has

no atmosphere so
there are no
clouds above
its surface.

MARS
Mars (above) is known as “the Red Planet”.
Its reddish colour comes from iron oxide
dust (known to us as rust). Immense storms
occasionally blow up, blanketing the entire
planet with this red dust. A Martian day is
only a little longer than an Earth day, and the
planet also has four seasons. Mars has two
tiny moons, probably captured asteroids.

NEPTUNE
Neptune (left) is similar
to Uranus in size and
colour. Sometimes its
blue globe is streaked by
white, wispy clouds.
Winds whip round at up
to 2000 km/h.
Sometimes dark spots
caused by storms can
be seen.

VENUS
Venus (above) is the hottest and
most forbidding planet in the Solar
System. It is shrouded in a dense
cloud of deadly sulphuric acid. This
thick blanket stops sunlight getting
in, but traps radiation. This means
that Venus has a surface temperature
of 490˚C—hot enough to melt lead!

URANUS
Uranus (above) is the
only planet to orbit the
Sun almost on its side.
One orbit takes 84
Earth years. This
means that both poles
face 42 years of
continuous daylight,
followed by 42 years of
continuous night!

JUPITER
Jupiter (left) is bigger than all of
the other planets combined. Apart
from its a solid rock core, Jupiter
is almost entirely made up of
hydrogen and helium. The red,
gold and white swirls are clouds in
its atmosphere. The famous Great
Red Spot is a giant storm that has
been raging for at least 300 years.

SATURN
Saturn (right) is famous for its
rings. They are made up of
billions of blocks of ice and
rock. The globe itself is
mostly gas and swirling
clouds. Storms can
sometimes be seen
in its
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Discovered in 1930, Pluto was long considered to be
the ninth planet in our Solar System. However,

astronomers have recently found
other objects larger than Pluto
in the farther reaches of the
Solar System. So Pluto has
now been reclassified as a
“dwarf planet”.



THIS is a diagram of our Solar System. At the
centre lies the Sun, our local star. Circling

round it are eight planets, including Earth, and
the dwarf planet Pluto. Their paths, or orbits, are
shown in different colours. The Solar System
also includes moons, asteroids, comets and
large amounts of gas and dust.
All the planets orbit the Sun in an anti-

clockwise direction. The Sun’s massive size gives
it a gravitational pull sufficient to keep the
planets and other objects in orbit around it. The
Sun’s influence extends far beyond Pluto, the
most distant object shown here.

THE SOLAR SYSTEM
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We have found out a great deal
about the Solar System from space
probes. These unmanned spacecraft
have flown close by planets and sent
back pictures of them. A number
of  space probes have been
launched to explore more
distant parts of the
Solar System.

THE PLANETS TO SCALE

DISTANCE FROM THE SUN
The diagram below shows the relative
distances of the planets from the Sun.
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JUPITER, Saturn, Uranus and Neptune,the “gas giants”, do not have solid
surfaces at all. The four inner planets are
balls of rock, but apart from Earth, their
landscapes are barren—empty of life.
Some of the most spectacular landscapes
in the Solar System are found on the
planetary moons.

LANDSCAPES VENUS
Venus’s barren surface (right) is almost entirely
the product of volcanic activity. Almost 85 per
cent of it is covered by lava plains. Volcanic
uplands occupy the rest, although most of the
volcanoes seem to have been extinct for about
500 million years. Because of the unbreathable
carbon dioxide atmosphere, the extreme heat
and crushing air pressure, it would be
impossible for any human to land on Venus.
Space probes have provided us with all the
information we have about its surface.

TITAN
Titan, Saturn’s largest moon, is the only moon in
the Solar System to have a thick atmosphere. In
January 2005, the lander Huygens was released from
the space probe Cassini and landed on Titan’s
surface. It sent back pictures showing drainage
channels and what could be tar-encrusted lakes.

MARS
On Mars’ surface (right) there are a number of
valleys and channels that must have been
carved by running water. From the evidence of
sediments in these valleys, it seems likely that
there were once lakes and even seas here. The
only water discovered so far on the surface is
frozen in the polar caps and in some crater
lakes near the poles. There are also some huge
volcanoes. One of these, Olympus Mons, is 
20 km high and covers an area about the same
size as England.

TRITON
Neptune’s largest moon, Triton (right), is the
coldest place in the Solar System. It is made up
of nitrogen ice, as well as some water ice, which
is pink in colour. There are only a few craters
which suggests the “ice-scape” is quite recent,
and renewing itself all the time. Nitrogen
collects beneath the ice crust. When pressure
builds up, it erupts through weak spots in the
crust in spectacular fountains of nitrogen snow
and black dust that rise up to eight kilometres
high above the surface.
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All life needs liquid water. Astronomers believe that
there was once running water on Mars (it has dried-
up riverbeds and clouds of water vapour), but several
visits by space probe landers have yet to find any
evidence of life. There are signs that Jupiter’s moon
Europa and Saturn’s moon Enceladus may have
oceans of liquid water beneath their icy crusts. Could
life be found on these moons one day?

SATURN, AS SEEN
FROM TITAN
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STARS

STARS are giant spinning balls ofhot gases. They vary enormously
in size and colour, according to their
age and temperature. The hottest stars
glow blue and the coolest, dim red.
Average stars, like our Sun, will
eventually swell into red giants.
When they run out of fuel and die,
stars leave behind huge clouds of gas
and dust called nebulae (right). New
stars will eventually form from this
gas and dust.

STAR SIZES
The scale illustration above shows
the sizes of different types of star.
The largest star here is the red
supergiant Betelgeuse. Next are the
blue giants Rigel and Polaris (the
Pole Star). Our Sun, a “yellow
dwarf”, is just a tiny yellow dot by
comparison. 

The Crab Nebula (right) is all that
remains of a supernova, the
gigantic explosion caused when 
a supergiant star collapses. It
consists of rapidly expanding
clouds of dust and gas. The
supernova that created it was 
seen by Chinese observers in 1054.

NEBULAE
A red giant, perhaps a hundred times
its original size, does not explode.
Instead, its outer layers flake away
into space leaving behind a planetary
nebula (left) with a white dwarf at its
core. The white dwarf star is no bigger
than Earth.
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After a supernova, the old star’s core may
be so dense that it collapses in on itself. It
may shrink to a tiny point, surrounded by
a region of space where gravity is so
strong that nothing, not even light, can
escape from it. Scientists call these places
black holes. This massive blue star (left) is
being dragged around in a circle before
being sucked into a black hole.
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THE UNIVERSE is everything we
know. All matter, from the tiniest

grain of sand to the most gigantic star,
belongs to the Universe. 
Matter in the Universe is not evenly

spread out; it is clustered in a net-like
pattern. The clusters of light shown
here are not stars but galaxies. There
are about 100 billion of them!

THE UNIVERSE

THE BIG BANG
Scientists believe that the Universe began in an
incredible explosion that happened about 13.7
billion years ago. During this event, called the
Big Bang, all matter, energy and space were
created. The Universe has expanded
enormously since the Big Bang.

MILKY WAY GALAXY
Our Solar System is in the Milky
Way Galaxy, a gigantic spiral of
about 200 billion stars (right). 
The Milky Way is named after the
misty band of stars we can see in
the night sky. All the stars visible
with the naked eye belong to the
Milky Way Galaxy.
The Milky Way belongs to a

cluster of about 30 galaxies called
the Local Group. The closest
galaxy to Earth, the Large
Magellanic Cloud, is 170,000 light
years away.

SPIRAL ARMS
Four giant arms spiral out from
the nucleus. Here are found
younger blue stars, along with
clouds of gas and dust where new
stars are forming. Further in are
the middle-aged stars, mostly
yellow and orange.

NUCLEUS
The Milky Way Galaxy has
a bulge at its centre, called
the nucleus. This is where
older, red stars are
concentrated. 

TYPES OF GALAXIES
There are many different types of galaxies:
spirals (like the Milky Way), barred spirals 
(a little different from the spirals’ catherine-
wheel shape), ellipticals (shaped like ovals)
and irregulars (no obvious shape).

SPIRAL

BARRED SPIRAL

BARRED SPIRAL

ELLIPTICAL

SPIRAL

MILKY WAY—SEEN
FROM THE SIDE

QQ UU AA SS AA RR SS

Quasars are the centres of extremely violent
galaxies containing supermassive
black holes, weighing up to
100 billion Suns. They give
off a brilliant light which
comes from the disc of hot
gas and dust
spiralling into
the black
hole. Quasars lie
at incredible distances
from us: the furthest
quasars are 
13 billion light years away! NUCLEUS

SPIRAL ARM
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THE MOON is a ball of rock that orbits Earth. It is
a barren world, pitted with craters blasted out by

meteorites billions of years ago. It may
have been formed when another planet
crashed into the young Earth. Rocky
fragments from the impact came
together to form the Moon.

THE MOON 

THE MOON’S LANDSCAPE
There is neither air nor liquid water on the lunar surface.
It is a completely barren landscape made up of craters,
mountain ranges and wide lava plains that observers once
mistook for seas. These plains are still called by the Latin
name for sea, mare. When meteorites blasted out the
Moon’s craters, debris was scattered in all directions,
creating streaks in the dust. Because there are no winds
on the Moon, these streaks have remained 
ever since.

PHASES OF THE MOON
The shape of the Moon seems to change
from one night to the next. This is
because it spins only once as
it orbits Earth, so the
same face points
towards us
at all

times.
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Can you see a face on the Moon?
When there is a Full Moon, the lava
plains form dark areas on the surface

and look a little like the eyes and
open mouth of a person.

People from different
parts of the world have
seen different figures
in the Moon.

ANCIENT LAVA
CHANNEL

CRATER

STREAKS

BOULDERS

1

2

3

4

5 6 7 8

When the Moon’s face is turned away from the Sun, it
is invisible: a New Moon (1). When it is turned
towards the Sun we see a complete disc: a Full Moon
(5). In between, it passes through crescent (2, 6),
quarter (3, 7) and gibbous (4, 8) phases.



GLOSSARY INDEX
ASTEROID A small rocky body that orbits 
the Sun.

ATMOSPHERE The envelope of gases
surrounding a planet, moon or star.

BIG BANG The explosion in which the
Universe was created.

BLACK HOLE A region of space from which
nothing, not even light, can escape.

COMET A lump of dust, ice and rock that
orbits the Sun. When it nears the Sun, long
tails stream away from it.

CRATER A saucer-shaped feature found on
the surface of many moons, asteroids and
planets. It is formed by the impact of
meteorites.

ECLIPSE The movement of a planet or moon
in front of another, or in front of the Sun.

GALAXY An enormous cluster of stars, gas,
dust and planets.

METEORITE A piece of rock from space that
has landed on Earth.

MOON A smaller object that orbits a planet.

NEBULA A cloud of gas or dust in space.

ORBIT The circular or oval-shaped path
followed by one object around another in
space.

PLANET A world that orbits a star. It does not
produce its own light.

QUASAR The centre of a very violent galaxy.

SATELLITE Something that orbits a planet.
Moons are natural satellites. There are also
man-made satellites, such as the Hubble
Space Telescope, orbiting Earth.

SOLAR SYSTEM The Sun, the planets and
their moons, comets, asteroids, meteroids, dust
and gas.

SPACE PROBE An unmanned spacecraft
guided from Earth. 

STAR A globe of gas, for example, the Sun,
that produces energy from nuclear reactions
inside its core.

SUPERNOVA The massive explosion of a
supergiant star.

UNIVERSE All matter and space.
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PLANET DIAMETER
DAY

measured in Earth 
days or hours 

YEAR
measured in Earth 
days or years 

AVERAGE
DISTANCE 
FROM SUN

SURFACE
TEMPERATURE MOONS

Pluto

Neptune

Uranus

Saturn

Jupiter

Mars

Earth

Venus

Mercury none58 million km4878 km 58.6 days 88 days -170 to +350˚C

none

1

12,103 km 243 days 225 days 108 million km +490˚C

12,756 km 23 hrs, 56 mins 365.26 days 149.6 million km -70 to +55˚C

6794 km 24.6 hours 687 days 228 million km -137 to +26˚C 2

142,884 km 9.8 hours 11.8 years 778 million km -150˚C

120,536 km 10.2 hours 29.4 years 1427 million km -180˚C

51,118 km 17.2 hours 84 years 2869 million km -210˚C

50,538 km 16.1 hours 164.8 years 4497 million km -220˚C

2324 km 6.4 hours 248 years 5906 million km -220˚C
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