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Dinosaurs ruled the earth for around 160 million years, from
230 to 65 million years ago. They came in many shapes and sizes:
from four-legged giants, as tall than skyscrapers, to tiny sharp-
toothed predators. At the same time, flying reptiles dominated
the skies and marine reptiles stalked the oceans....

Turn the pages and lift the flaps te explore the dynamic
world of the dinocsaurs, rovcaling layer after
layer of incredible facts.




. BEFORE THE
"DINOSAURS:
THE

CARBONIFEROUS FOREST

Giant dragonflies h]
Meganeurcpsis was the biggest s

A insect ever, with a nirgspxn
The very first life appeared in the oceans: simple life-forms which evolved : of up te 7S¢, and a Rerce
predatordt o thought that

over millions of years. Eventually some fish developed limb-like fins and made N 4

B insects prew so large at this
" R - - time because of a surplus of
~ oxygen in the air,

the move onto land - they were the first amphibians, Their homes were the
Carbonifercus Forests: hot, swampy regions that stretched across the continents,

from 358 million years ago until the Permian Pericd, 298 million years ago.

Like frogs and toads today, the amphibians of the Carboniferous Peried had to
keep close to the water, and lay their eggs beneath its surface. But another

kind of creature was evolving arcund this time: the first reptiles. Unlike
smnhihianc rantiles could venture further from the water as they could lay
24 become hotter
counterparts,

Vurmation of wesl in the carbiunifarcous Farmats
. Ve AR b e ke ara s Formes e, he
e s aeh Mu\g mhmriae e aterial et
o W e A mned e ~

Giant millipede
Arthoplewa was the
longest invertebrate
ever, reaching lengths
of around 2.6m ~ m
long a5 a car,

Diplocaulus
Diplecaulus had a boemerang- shlpl‘
head, which gave it a lltuﬂlﬁm‘M
for swimming, and made it hard for

predators to swallow,

Eryops
- - The first amphabians had shoret imbs, evolved

from the fins of fish. Erycps had a long flat

skull, and hunted like a crecodile l'_vda."

Tetrapods
Roughly 380 million years ago, a type
of Fah with leg-Tie fns crawled out of
the water to find food, It Became the

frst tetrapod - the ancestor of all land
vertebrates (animals with backbones).
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1 < \ | wnect ever, waha —ngpan
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the move onto land ~ they were the first amghdans, Their homas weree the B Gecions of o surphn oF

Carbonifercus Forests: hot, swampy regions that stretched across the continents,
from 358 mullion years ago until the Permian Period, 298 million years ago.

Like frogs and toads today, the amphibians of the Carbonderous Peried had 1o
koop close to the water, and loy their epps benoath its surface, But ancther
kind of creature was evalving around this time: the first reptiles. Unlike
Y amnhikiane mnntu redd venture f».rther from the wner as they could lay
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BEFORE THE
DINOSAURS:

THE CARBONIFEROUS FOREST

Aschassun
Thn amimdd farvaly el pden
Sovsmors, marine repties,
prarcaauny, bede and

moders tracedion

over milions of years. Eventually some fish developed hmb-the Fins and made
4 the mawe onte land ~ they ween the frat smphibians. Ther hemet were the

.'a The very first Ido sppeared in the oceans: simple life-forme which evolved 1 !
.
.

Archera cosld mako s land

Carboniferous Forests: hat, smampy regaans that stretched across the continents, :
o yenrn in the water

freem 358 milion yoars apo wstil the Parmian Potiod, 298 milion years age.

Like frogs and toads teday, the amphitians of the Carbonderous Penod had te
keep chase to the water, and lay thew eggs baneath its surface. But another
kind of creature was evolving around tha time: the fiest reptiles. Unlke
amphibians, reptiles could venture Further from the water a4 thay could lay
ther epgs on land. By the Permian Period, conditions had beceme hotter
and drier, and repties fared Better than their amphibuan counterpartc
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Eryops
The frit srprdams bad short levka, erodeed
Fromm the fovs of k. Eryvips had 2 long Pt

vaul, and hunted M » crocodle todsy.



By the end of the Triassic,
had begun to drift apart it

continents: Laurasia in thy
and Gandwana in the seu)

Parasuchus
Crocodile-like Perosuchus ate fih and

grew to around 2m long

Placerias

This htppopohmu\-hk. plant-
eater belonged to a family
called "dicynodonts’, meanng
‘two dop tooth’ - thanks 1o
thew two tusks,

Nyasaurus

Nyosowws fossls have been

dncovered in rocks 243 million \

years old, making it the earliest

krown dinosaur. r” I
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TRIASSIC SEA i

This ichthyosaur had a dolphn-

While dinosaurs roamed the earth, the cceans were teeming with life, too, Colourful corals stretched like bedy and long, toothed
beak. Rmdura lengths of

along the warm, shallow coastlines of Pangea. Like today's corals, they were tho perfect home for o e ) o
thousands of species: from microscopic algae to enormous marine reptiles bigger than a blue whale, PO M'P'd find ?"Sy.
in dack water
Marine reptiles were only distantly related to dinosaurs. They could reach enormous sizes, because

their body weight was supported by the water - just like whales today. The Triassic saw more diversity ,
of marine reptiles than any other point in history. They came in many shapes and sizes, from dolphin-

like ichthyosaurs to turtle-like Hedonus. They moved in different ways, too: plesicsaurs and sea
turtles used their limbs like paddles; while other groups used their tail and long snake-like body to
move, All were predators, feeding on fish, squid, shelled invertebrates and each other!

* Nothosaurus
. Thismance reptide had a
long. flemble neck, webbed

feet and sharp teeth. It may
have spent some of its time
% on shore, kke a seal today.
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N The Jurassic Period (201-145 million years ago) was a time of huge

Sange for the planet and its inhabitants, The super-continent Pangea

continued to sphit apart, and new oceans rushed to fill the spaces
wen, creating wide, shallow seas, dotted by tropical nlands, On the
ynents, mewntains burst up, separated by wide forests of conifers,
§ and cycads. The climate was hot and tropical. And in the oceans,
kies and the land, many new species evolved - filling the gaps left
behind by a huge extinction event at the end of the Trassic.

On land, dinosaurs were dominant, and began to diversify n
'iMumc and lifestyle, With se much plant-Efe to eat, herbivores
reached enormous sizes: the first sauropods evolved, growing to mighty
lengths. In response, predators grew larger, too. Alongside these fierce
hunters, smaller feathered dinosaurs roamed the focests - these

: went on to become the ancestors of the bards,
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JURASSIC

The Jurasise Pened Q01-145 milhon years #go) wint & Lirve of huge
change for the planet and its inhabzarts. The super-coatinent Panges
contmvwed b spiat apart, and sew ccoens fnhed te Fil the spaces
batwoon, creating wide, hallow seas, dotted by tropical ands. On the
costmenty, mouniang butst up, separated by wide forents of confen

I Ferns and cycade The chimate win bot and tropical, And in the ocesnt,

1he vhes and the land. mary new s ev boet l‘l.-’;n.; Lot -

Sehind by a huge sntinction event st the end of the Trawic

On land, Sinonsers were domnare, and bogan 0 devorufy iv
sppesrance and Mestyle, With so mvach plart-Ife 1o eat, herbeveres
reached enormous urer: the fint sseropodh evclved, growing to mighty
lergths In response, predators gre= h-‘n, o Al egide these fierce
harters, unaller feathered dncwaurs roamed the forests = thete

wert 00 10 become the ancestons of the baeds
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- JURASSIC SKIES

> -
! The skies of the Jurassic Period were not populated by birds, but by huge

’
; .
T eathers

PMany dinossurs had bhasic
roto faasthars on shair
wlima ~ net ke the svaly

raprtilas we hnow seday!

flying reptiles with tooth-lined beaks! They were the pterosaurs. These

reptiles were not dincsaurs, but were part of the same wider family known
as the archosaurs, to which all dinosaurs, pterosaurs and crocediles belong.

B They first appeared in the Late Triassic, and ruled the skies for more than
160 million years until the end of the Cretaceous.

Pterosaurs had wings made of skin and muscle, stretched from their Iong
fourth finger to their bedy. Hollow bones reduced their weight, so they
were light enough to fly, despite their huge size. And many had tails,
which would have been used like a rudder on an seroplane to help
them steer in mid-air. On land, pterosaurs could have folded their
wings and walked on their forelimbs like legs. Like many birds
today, they probably reosted on cliff edges or trees, and could
have used the height to help them take off,

Precodactylus
Thin ptercasat is thought
1o have fed on smaller ind
T animals, crething them with its
d,f::, , ERiiet book Dimeephodon
- f.o‘ . This small-sized
 belpe: p pevessur may have been
an insect-eater, Ity relatively
short wings mean it probably
only flew shart distances.

Like made
!Ddly, pler,
have roos

Flying insects
Dragonflies and othee
insects also burzed in the
Juraasic skies.

Anurognathus
This tiny ptecosaue had a wingspan
of just 35cm - and weighed just
40g. That's abeut the same
weght 25 a chocelate bae!




~ Styracosaurus
* With four to six long spikes sticking '3
- out of its neck frill and a huge ham -
‘on the front of its nose, this dinosaur,
xhose name means ‘spiked lizard hada
wdable appearance. Ity huge neck

feill mary have helped # to sttract a mate,

Duck-billed dincsaurs

Hadrosaues, or duck-biled dinossurs, were 2

known as the cows of the cretaceous. This is
because they grazed in huge herds across the
Cretaceous plasns They are alio known as
duck-billed dmotaurs because of their beak-

tko mouth shape Lnssasaragsinl g
T a -
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ht-metro-long dinosaur had a nceratops
dnk-like body armoured with beery This huge ceratopsian (horned dinosaur) was
5. Even its eyelids were armoured! Its the size of an African elephant, with three

d like a club, which it could swing harns on its face, the longest nearly one metred
S5 side at atteckers. long. It had a lacge frll at the back of its skull

to defernd a1 vlaerable meck from attack, and
a beak-like meuth for eating plants.

Pachycephalosaurus

Tha 4. metre leng dincsaur may
have used its thick-domaed skull
to Rght other males - Kke deer
o today. The top of its skull was
wp to 25cm thick!

CRETACEOUS
PERIOD

The Cretacecus Period lasted from 14566 million years ago. These were the final years of

£

I’

the dincsaurs, before a huge extinction event wiped them out and drew a close to the Age of

Nests

«

S,

the Dinosaur. By the Cretaceous, dinosaurs were bigger, faster and fiercer than ever before. Maiataura lived in herds te rear )
They were also more diverse in appearance and lifestyle. Alongside ferccicus meat-eaters such thair young, like many animals 0 z)
as Tyrannosaurus rex, lived enormous sauropods, and huge ranging herds of plant-eaters, which today. The nests were sceoped
had amazing appearances and defensive features. These included armoured dinosaurs such as the :‘.‘:f"';g'”""d and held as
y as 40 egps. l

ankylosaurs; horned cerstopsians such as Triceratops and duck-billed dinossurs such as Parasaurolophus.

-
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Not only were dinosaurs more diverse, but the creatures around them were, teo. These included

the ancestors of modern-mammals, as well as many varieties of reptiles, insects, trees and even the first Deinonychus = 2 2 - <
. . 1, < 9 » M
flowers. Constant volcanic eruptions made the environment much warmer than it is today. Even the This smaller predator ity 3'," metres (_ " A )|
b and gy froe f : d dinf ' Be £ thi ol bo leng. fts name means terrible claw’ referring “ Yy ) Br
north and south poles were free from ice and covered in forests! Because of this, ocean levels were about to the sickde-shaped claw o each rear foot ~ : >

AN

which it held up as it ran to keep it shacp =

&

\ 200 metres higher than they are now,




Amargasaurus

This was a compar stively small
sauropod, reaching lengths of just
13m. It had two rews of spines
down its meck and back, which
could have been used for

display or defence

——————
Cm——

Sauropods were large, long-necked plant-eaters that First emerged
in the Jurassic. They walked an four pillar-like legs to support their

enormous weight, and spent all day grazing on leaves, fernsand -

horsetails, in order to take in encugh nutrients. However, their
long necks enabled them to reach even the highest trees, like
giraffes today, so they could reach shoots and leaves inaccessible

to smaller animals,

By the Cretacecus, some well-known species, such as Diplodocus
had died out. But in their wake came the largest sauropods ever:
the titanossurs. Named after the mythological Titans of Ancient
Greece, they grew to lengths of up to 30 metres: longer than
three buses. They were the last great group of saurcpods before

the dinosaurs all went extinct, &
LIy / \ | %/
.

y

Mot ssuropods had penail-
shepad testh, which soreped
lawvas o0 pane nasdiss of Lines
m— DUt ware Fntie wee fur chawing,

_\5&5

Abelisaurus

Few predators could have taken on the sheer
weofa sauropod as prey, but one of thote
that could was Abelissurus, a 7.5-metre-long
hunter from what 5 now South America,




Patagotitan

Powibly the largeat land
arnvmal ever, 1oertnty
etimate Patagotiten may
hove reachad lengths of
weer 10w

What's i a name?
The huge Dreadncughon
wut narad sfter the mighey
Dresdacughs battinhips of

the sarlea: 20k consury
Sourepads weve large, boog-necked plant-eaters that first emerged '/ The narme maans ‘fears a
in the Jorassic. They walked on four pllar-like legs to support their 2 . rathing'in L. 2

enormous weight, and spent all day grazing en leaves, ferns and
horsetads, in arder to take in encugh nutrients. However, their #
long mechs enabled them to reach even the highest trees, like
piraffes today, so they could reach shoots and leaves inaccessibl
to smaller ammals.

By the Cretaceous, saome well-known species, such as Diplodocus
had died cut. But in thew wake came the largest sauropods ever:
the titancsawrs, Named after the mythological Titans of Ancient
Greece, they grew to lengths of up to 30 metres: longer than
three buses, They were the last great group of ssuropods before
the dincsawrs all went extinet.
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Amargassurus
Thes s @ comparatovely vemall
sewropod, reaching lengtin of pmt ‘b ?
130, It had two raws of spnes X
down ita neck and back, whick
could bave been wred for
dupley or defence

c——
——

Few prodators could haer 1aben e the thoer
vise of & sutepod m prey, but one of thore

that could wis Abebasurur, 0 7.5 matre-long
honter from what i1 mom Socth Amerce



K-T extinction

The extinction i formally knawn
uWW“"M-"K'T
.ml(idmtonhw

| word for Cretacecus and Tectiary s the
name fier the peciod of time covening

the Paleogene and Neogene pericds,
whvch came sfter the Cretacesun.




/ The peniod after the K.T

extincbion wat called the

Palacogene. Mammals, whe

had peeviously lived in the 3
shadow of the dinasawrs, !
mult lpl‘d, d;-'ﬂlﬁ.‘ ‘ﬂ‘
theived in this peried. -

Mammals
'du‘._y of the survy ng animals, such
as Alsbodon and Repenomomus, were
mammals = sma’ enenals covered

n fur, who gave birth 1o live young.
It helped that mammals a8 the time
were enall, mpecially compared to
dinowaurs, and could eat anything,

Plants . ¢
Plants survived better than snmas .'_/,t
i the wake of the event, a their —

teeds and pollen cocld endure

harth conditiens for longer, /

even # thew keaves Sed.

' o
w775 N
N\ ddds .




4. Turned to stone

3. Sediment builds up Mot or all of the bore ha
Over time, layers of sediment been replaced by preserving
budd wp. Thclp(cssuc bearing minerals such as silica and
down turns the lower Layers calcium carbonate. A fossil
Lo rock has formed.

i i bod 6. A fossil is discovered
1.Adlmutdm 2. The d i - ossil is di ‘
For an animal to turn to a The soft , N Coprolites N & Eventually, the process
fossil after death, it needs to ‘:’ b?*:'“‘ e Fousilised dinotaur facces 3 of erosion wears away the
be buried i sediment (mod .'I,",:u b:: ;" L “"::trl o (poc) can reves! what . rock to r‘we.d the fossil.
of silt), Many land dincsaurs ok NP:W"' o dinosaurs ate. - Once it is sighted, a team of
are known from manne ' axperts may come in to
sediments as their bedies AR uncover allofit. -
were washed down rivers .

and into the sea



Dragons

Hundreds of years ago, befoce
medern séience, people
discovered fossili and theught
they were the boows of
dragons or pants.
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When h\;’y was 12, i 1811, she found

a complete ichthyosaur fossil on the {

Jurmyue Comt, on Englend's south cosst = D I s c o V E R ' N G
It was one of the very first fossils to be P4

studied by scientuts, Mary Anning went . <

on te Bacome one of the most prolific . 4 v : 1 3 F o s s ' L s

ard admired fosud Anders of her age. Rt iy S : -

o , . N ks ; The only way we know about dinosaurs is from their fossils. Earth's crust is always

maoving ~ 50 eventually » Fossil that was on the seabed can rise to be at the top of

a mountain. Together with the erosive power of water and wind, this means that

in time, fossils will come to our attention and we can unearth and study them

Scientists who study fossils are called palacontologists. It can take months

of careful work to reveal a fossil in its location. Details about its location,

size, and even colour, can help scientists piece together detadls about »

dinosaur’s life. After it has been removed from the site, the fossil will

be further studied in a lsboratory under a microscope before being

removed to be placed in storage - or, in some cases, displayed in

museums!




CENOZOIC ERA

Dvogom

Hendrads of yeas ago, before
modern science, pedple
discovered fessils and thought
they were the bones of
deagons or glants.

When Mary was 12, in 1811, she found

a complete ichthyosaur fossd on the
Jurassic Coast, on England’s south coast
It was one of the very Rt fossils to be
studied by scientists. Mary Ansing went
o0 0 become o of the most peolific
and admired fossil finders of her age.

MESOZOIC ERA

PALAEOZOIC ERA

145-66 myd

JURASSIC
201-145 e
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WCOVERING
DEVONIAN s s | L s

419-355 mwa2

W about dincsaurs i from their fosssls, Earth's crust is always
By 8 fossil that was on the seabed can rise to be at the top of
‘with the erosive power of water and wind, this means that
e Lo our attention and we can unearth and \ludy them.

SILURIAN
444-419 mya

ORDOVICIAN
4B5-444 mye

fossils are called palacontologists. It can take months
ool o fossil in its location. Detadls about its location,
can help scientists piece together details sbout a
it has been removed from the site, the fossil will
0 8 laboratory under a microscope before being
gdiv\uofago = or, in some cases, displayed in



GLOSSARY — S

ibs v..' ‘ v ; .7' " -‘_, E.e~ ]
The group of cold-blooded vertebrates that have A i - -
soft bodies and live their lives both in water and Mammals beeathe air, have a backbone and b _
on land. and feed their babies with milk. - =

From 541 to 485 million years ago. This period This huge divis es th
saw a huge explosion of marine life, including Jurassic and Cretaceous periods.

the first animals with backbones, molluscs '

and trilobites. Meteorite ! oo
A space rock that has fallen to Earth.

,- ”w

From 358 to 299 million years ago. During this
period Earth was covered with plants. Animals
spread on land and grew in size, including super-




