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Piscover the wonderfu 1
secrets hidden behind
fossils. How are they .
formed? Are all of them FOSS]_]_S: Frozen
formed of stone? What

kind of living beings can

i it
It was unbelievable — the lowest layers that into other more ech)iI;/:deéi;ggi,s E));th(‘;?;lgesaullc%
1 tain fossils of the oldest living creatures turned  has been the oppo| C e
b fOSSi I ized7 Here yOU wi l I ;?th] tao show surprisingly complex, diverse, and as the I|3ur§;ess Sdhtahi (Ck?gngjia'ng s P
N . i amazing beings. The theory of evolution states the  (Greenland), an o s
get tO knOW the geOIOglcaI progressive transformation of very simple beings preserved types o g

periods that our planet has
experienced.

B *
What |s 3 Fossil ang How [s

Any remams.qr traces of Prehistoric |ife are fossils. Altho
a petnﬂgd living being, that js not always tﬁe cas
fossilized resin, can holg living beings that haye
are usually well-preseryeq. In th
with their own min

animal was alive,

-

. e i, PR % 1 P e
- Anomalocaris
o "

It Formeq?}

ugh it is usya| to

€ Case of stones the ca
erals, the same way t f

orvget mineralizeq to

Not all fossils are made oy

A!though there
Very specific cirey,
Rapid buria) is ne

are many fossijs
Mstances for

fossil has been

formed after being Covered

by sediment N a periog
f thousands of years.
It must be 5 Quick
Process, surely

atastrophic

An Immense Lost World

The diversity of living creatures that have been fossilized is
you will only find a representation of them.

way since we are going into a whole lost
completely. And what has been left fr
incredible as it may seem, they hav

be fossilized embryos, metallic fo
dinosaurs, coming out of a dre

huge ang
It cannot be any other
world... although not
om it is amazing. As

e found what appears td
ssils, armored fish, and
am, or a nightmare. .

The am-
monites are ’
common and well- %
known fossils. What “

] remains of them is the
shell, generally coiled.



extinct. Some of them were amazing!
o Irﬁqre dible
1110SAdUrs

up to three )
; ee and a half . The gon
vhich coul s e gorgonopsid /nos
could have be \g living in Siberi nostranc
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e ccon Incredible
Dinosaurs

e In the British lake, Loch Ness, some claim to have
e seen a giant creature, usually identified As 2.
However, if it really exis
y one, right? There woul

nd big
d iy it short ek 2 R
| characterized "?‘le‘tsu r that cougie;‘?
H nall L t EUro
. late sPecies : jeb‘oe:e“ found in differen
edi ‘s 1
_1ate stepg D\

This was the huge
Quetzalcoatlus. It was
called after an Aztec
god and it was found
in North America. Its
wingspan could have
reached eleven meters.
They became extinct,
but can you imagine
what it would have
been like to find them
like this when taking
_ off with a seaplane?

Another giant, the
Anhanguera, found
fossilized in Brazil, could
have had a wingspan of
about five meters.

o
This one was really weird
The Pterodaustro had
awingspan of about a
meter and a half. It had
a kind of baleen in its
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LDi;rr:Zs;aguorsTllved in this world long

filme 2 Io.reoday there are evidences

of thelt ksence in various locations
ook you will discover how .

they lived and
with us. why they are no longer

R |

Terrible LI d! |

That is what the word dinosaur means: :
terrible lizard. The father of this term ) o
was a sdientist who was against X
the theory of evolution by natural - B/ '

(4

selection proposed py Darwin, put instead

had creationist ideas. His name was Richar

Owen. He was one of the founders of the theory

Known as Comparative Anatomy, and in 1842, In order 10 L
name a specxes, ora

he came up with that magic name of those roup of them e anatomy

fossilized lizards. However, the f\r;t dinosaur 1o be O nd physiology i generally define
named, before these reptiles received theirs, was put in the case of fossils, the an 3 '
the Megalosaurus, in 1827. But how can we tell their bones 15 enough. So itis with ==

example, although the fyranno

apart dinosaurs from the other groups of reptiles?
seern ” almost the came” except for
h

From the time of Owen, pa\eomo\ogists do not

that these reptiles have something i common: - >
a hollow in the hip, formed by the bones flume—___ — o

that join with the femur, the first upper bone P
of the hind leg.

S

Prepubis

Look closely at the position
of thelegs of @ dinosaur
like this Tarbosaurus (the
Asian wyersion” of the
tyrannosaurus), and at the
ones of a crocadile. There is
an important difference. I
dinosaurs, the legs extend
Y vertically from thelr trunk,
as columns. The shape of
the fermnur and the insertion
into the hip seem 1o show
5o, But in the ase of other
reptiles, the legs are not

extended vertically from
their trunk; instead, they
start from the hips and
shoulders sideways. There are two 9re@
and in order o rec
ﬁ 1o look at theif hips|
SR . are the omithischid
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Another prom'\nent feature of this
b dinosaur is its impressive claw.

o : o - et £ — o i . ! % -
7 e i “iaas T, g g P s g T el
il il 8 1y ” ok -P'.u"- Az



As in the case of other 5
animals, some dinosaurs

were carnivores, so C arni_VOrOuS Th@f Op O d.S

their claws and teeth
faCIIItated thIS type Of if you find yourself in front of the skeleton
of a bipedal dinosaut, with rather shprt :2‘rlmsd
nu iti nd shar teeth, it wil bea Saurischian (lizaro”
trltlon. ?\ipped dr'l)nosaur) theropod. Those you know a5
d so forth.

Velociraptor, an
are distributed
t. The size of the

Tyrannosaurus,
Fossils of these dinosaurs
i, nost parts of the plane

p : Jy but at least we

Ore
< Herent species varies great
s : ones. The one we

eCfes h ave
i Ueen o
O’Ifferent s €N difterg Hiareow that there were huge
I / in o cmuay in the pictures could

A Great Variety
of Species

The velociraptors i
snow in this book and it is the same for the larger carnivorous
theropods. On thes
representatives of oth
will know, and you may
of others.

The Most Fearso
Teeth and Claws -

They are usually
portrayed as the evil
chaAracter; the truth is
their aspect must have
been really disturbing.
’ Among dinosaurs the
size of the carnivorous

2 two pages, you can opserve the
er groups of these carnivores. S
be surprised with ine amaziny

ome you
g aspects

“Swift thief”, that is what the
name velociraptor means.

The All 9
e oo o theropods, from the Al of their fossi
R A genus Velodiraptor are mans, hows e ou
d . . , have been f i
was in general modest. Mongolia and China. ound

The Spinosausus, the Saryonyx {you wll find mare information on Tyrannosaurus, |
he flustration, all belong to the about nine metg
and could weig|

Chapter 4), and Yhe Suchomimus n U
same family of theropod. Ttis possible that all of them shared 2 similar S s N
istics seem to shows just on. Some réf
! that they may i eeth and claws must

und in Niger, in th2 Sahara
- mare than ten meters M length and weight up 10 \yaﬂvg(eerv:\; \er:.g?ﬂ" have turnEd them into
A dangerous animals.
noveally 2 A The forelimbs and
hind limbs had a
second finger and toe
respectively, ending ’
in a curved ungual
phalanx excessively
big... and obviously
dangerous. Look
out! The famous
velociraptors of Jurassic
Park were enlarged;
their size corresponded
more to that of the
Deinonychus.

Despite this, their

The skul
big hole
other di
This con
making
lighter.



There were herbivorous

dinosaurs that had A |
mong all the dinosaurs,
the sha pe of some ° faster ones were herbivor
. were theropods, like the !
animals that are or the Spinosaurus, altho
. . were carnivorous. Their n
not ethn9U|ShEd consisted of fleeing at hic

. ' I ‘ exception among these f:
yet' ThankS to thelr he IIO O dS was the Therizinosaurus \
ili H huge claws, possibly to d
fOSSIIIZed fOOtprIntS’ p But as what frequently he
today we knOW much fossil, interpretations sho
b t th taken with caution and n

abou em.

" as acceptable fact withou
sufficient evidence. At fir
! will be able to see later, tl
- — the Therizinosaurus’' huge

_ something different. It is
- © case of misinterpretation

this group of dinosaurs. C
case was started by ovira
“egg thieves” because, fi
not been demonstrated t
such thieves. At least not
what fossils show (you w
information in chapter 8)

Imitators of Birds,
Crests, and Claws

Both the @
Ornithomimidae

and the Oviraptors
must have had a
similar structure

to that of the

large non-flying
birds such as the
ostrich, rhea, of the
cassowary. One of
the ornithomimids
has taken its name
precisely refering to
one of these birds
the ostrich (Struthio

lus), being
58 ,CiTeUS)

Oﬂg'ma\
footp\"mt

gediment
covering the
frack

Footprint
mold

\chnites of
o—0 the or'\g'lna\

track
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Some dinosaurs
were very big.
In this section

you will discover
the enormous

dimensions of

What streft

th
ese extraordinary
Creat (R 4 W
abited our p|anet . .
. n ook at gehemoth, which1 made alon withyou and which feeds On grass like an OX-
_ what power inthe muscles of its beliyt Its {ail sways like a cedar; the sinews of its thighs ar€ close
of bronze; its limbs like rods of iron” {Job 0 15-18, NIV).

Isa gehemoth, the piblical powerfu\ animal, @ hippo is pelieved that among the Saurof
as some su ose? Altho ghitis the most widely larger sauropods cuch as th Dip!
accepted \mexpxetat'\on, the description seems 10 Brachiosaums, must have fived ir
fit much more that of @ dinosaut, put one O the their enOrMous weight, but the

largest ONes: the sauropods: their thick legs are @5 have been found seem 10 show
ilars due 10 their thickness and height, and their may seem, they were terrestr'\a\
e g 1ail like a ceaa’ We will never lnow what animal the is greater than any of the previ
& enting anav’ 3l " F
had ;grr\ne spines mgme pad pehemot was, but we know that the massive sauropods and it thought itV
of i neck tat 49 hold dinosaurs preak all records. uch is the case 9 the
asall, asit appears N the . ., .
Justration, but £ be i , seen here in OU Hustration. it
mply aline O
spines 0N iits neck. This

sauropod W&
rmeters 'ond and weigh some
gight tons-

0saurus

earance of the spinoph
docus and

The surprising app

< of a mixture ctween the Diplo
stegosaur 5. This African sauropod found in
Niger, grew o be more than fourteen meters and had
steoderms 4t the end of its tail.

sharp spiked ©
The vertebrae of sauropods €
mainly nollowed 3 ere are 3
few solid OPES. Tha“‘gh‘e“\fd\ Only one yertebra of an Argentinosaurus: A —~
thi_v:::‘%:t, \eeping an excelen a5 its entire body, is.gigant — / 7 = .
resis . 9192 = / ’f‘sr =
S o

n found in

- A HUge Family

¥y
ﬁ&ﬁ""-(_e e
i e T
The fossils of the Diplodocus are ; .
frequenty fou in the United R E largest of the dmosaurs? The size 5 The Ca narasaurus have bee
ges. s K ’h .a\nga“ams W H animals 1S still unknown, put it is the United States and its length reached
ifl he larger ones were close 10 the size eighteen meters. It could weigh about
They the group eighteen ons and we have an almost
complete skeleton.

ast ones nad that chd

re of thelf powerfu\ legs, shaped

s and designed 10 withstand the

\. The cguropod nec

of the animal.
4 relatively <rnall, and its tail was

y
"
u

“as i -
| ts entire body, is.giganti — -
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There were dinosaurs h—.le\ds

with a skin that was a real '\-mets . i
shield of protection from 6

e
What stand® o5 tRen refer o the

a O\Neﬁ\,\\
Most reS\OO“Se-SO\ o. However :\Zegxsces Eﬁ
i " e v g Sign
dangers. Fu rtherrln;r]e,I e, o ‘“ﬁfaﬁe;{?o \deﬂ“wg?foi\g .
i a
their horns were a le

s s
ical anima: o slemnents
. . these mige‘?iqed'\b\e f\ﬁ‘\ﬁe zoo\oce\\gj\e
weapon against their ot wakoou SO e 1
. / ; are 2 W‘(\\C F yeop
enemies. // gmu\\p:\»:ange name\?:wow ifthe. i
really : Cepha\ S atopS\\’\
N Ceratsr
\ and Mard WYe\‘SeT({;- ly an ?ge
e e By F— ' ,,. : ap

Marginocephali'“‘*

The pachycephalosaurs and ceratopsians form this

group whose singular name refers to the particular shape
of their skulls (Marginocephalia). The pachycephalosaurs
were famous for having heavily ossified skulls loaded with
bony prominences and spikes. On the other hand, the
ceratopsians’ heads often had horns and bony plates like
gorget, which protruded on their backs from the neck. It
was common to all of them to have a mouth ending in a

ind of peak similar to birds, with two specific bones: the
ostral and pre-dental.

Among dinosaurs, the
Pachycephalosaurus did
not stood out because of
its size. This species found in North
America could measure up to five
meters in length and Weigh about
two tons. What made jt singular wa
the thickness at the top of its skull,
reaching up to twenty centimeters,
and because of its protuberances and
spikes distributed around it!

i

tftkrf‘?\:) L

e TURNRNC Although it is usually dey
i i nevertheless, the truth is

had this kind of behavior I

picted in battle head against head,
that it is not clear as to whether they

In their skeleton there were elements
I that make us think they hit with their heads though. At the base of the skull,
the joints of the vertebrae allow it to remain perpendicular to the spine when
s it was prone to impact, this way the hit was better absorbed by the anatomical system. At 1§
- » the same time, the dorsal vertebrae had an additional joint between them that strengthene
their connection. Still, scientists believ

e that rather than hitting their head against another's
head, they struck in different places, such as the sides of the other animal,

 that shoy, any dj

Y difference amo
N species. This "9 themselyes g, € often attyj
O Pachycapt 2> NaPpened with th " attriby

. ted to
the rema;j & a
YCephalosayrs 2 NS that have resulteq i

® Dracorex, 1 uch as the p

Wever, th di 4
. the o
- They can also fferences

The skeleton of the ankylosauruses did not have a
'*;Lw»{‘\ connection with the osteaderms, as it accurs with these
| R bony prominences in other dinosaurs.

‘ phalosauru Lt
fdmosaurs are actygajf B

i Yy the pr, el ) UGE it
Variability that they i < LrOdUCE of
)

Uge mace hitting

A
gof a threatening Tyrannosaurus js equivalent to the strength of the blow that could fracture
otagonist, the Ankylosaurus, willing to defend jtself from a formidable predator, the
rth America, it grew to be six meters long and, though slaw, jts body was armored

become 3 dangerous weapan.

Id be a real scene with our pre
he Ankylosaurus lived in No
g in a huge mace that could

rrot.
ividly of birds such as the macaw anc:ﬂ{:)a
> Chin d Mongolia. They were sm orter
length. Their front legs were

aurus reminds u |
Sg::n found in Russia, China, anS M
rs that did not reach two rnedt(z)rn e
and it is possible they walke




There was a large
variety of dinosaurs.
Here you will discover
the characteristics
of hadrosaurs and
iguanodontids.

Duck Begk

The duck beak dinosaurs, the hadrosaurs
North America, but they have also been
even in Antarctica! Many of them have

. are abundant in the Cretaceous strata of
found in South America, Europe, Asia, and
prominent crests that developed from the
muzzle. As fossils are often found together grouping many individuals, it is believed
that many species lived together forming herds: some could even have had thousands
of individuals,

N meters in length,
d in the United States.
nd a mixture of hones
also some eggs. This
in herds that included

1/
7,

i A T
vanous g fifie®

\
flustra
WAV jes of \orotitan ble 10 i
eikarent pEC! onWa Olo el elc
in dfieE T ypsiopho nomore 2%y one. B i 15
urolophus il Lt o eunng BN 1 R Tt > f
ghty The Corythosaurus reach
h reached meters in length and wae
rs. Its fossils '
America.

same as a big elepha i
today. As is common
the hadrosaurs, beh

duckbill (toothle
had a ba

The crests
of a hadrosaur

adrosaurs has sometimes confused
e fossils from different species,

. ey were just different due to thejr

wmee Glant Iguanas

the appearance

fferent ages, such is the case
of this European

stration. This will not be
Iguanodon, Another important group of the ornithopods are the iguanodontids. They are considered the cases of
when alive, was characterized by having a widened snout in the front part, corresponding to the nose. detail

not that of a Itis believed that this enlargement enhanced the olfactory capacity of these dinosaurs. e,e more ; elalls on pages
giant iguana, Incidentally, when they discovered the first huge teeth of the Iguanodon it was dinosaur is not the same
izcgfgegzey thought they were from 3 giant iguana because of the similarity between the teeth

giants measuring of both reptiles (there ar.

between 1,000 and 2,000 spedies.
© more details on page 43). fossil belongs to a new species or
about ten meters Osaur due to sex or age. In fact,
in length.
i Xperts suggest that the number
hat is generally thought. Not alf
s, for example, transformations of
t living things diversify into similar
all understand is found in the case of
ns of them that some scientists have
t, no longer different species, but for
- Still, they are dogs. The same could

Adult male
Lambeosaurus lambei

The Ouranosaurus was another f,

dinosaur. It was found in Niger aszcgzirtwrsgt sified from some original forms that Juvenil
not have exceeded eight meters in length, and 5. the variability found would be Corythosurus {
could possibly have a “hump” on the back. age of individuals, and the variation

The extensions of its vertebrae suggest that 3

they should not result in a “sail” such as Cies or species from an original
- in the case of the Dimetrodon or

lar animals.
Spinosaurus, because at

their end these
extensions
did not lose
thickness.
Furthermore, the ones belonging to different
vertebrae were joined by tendons, and the
prominences with greater height were placed in
the vertebrae that are above the forelegs. The
same happens in camels.

Juveni




This section will inform about
the mammals that inhabited
this land long time ago. The
saber-toothed cats are
among them.

The I\/\ammuthu;z ]
in the com‘parat\;/ ‘
like an African € ein‘
size. Still, it \; smaT
paraceratheriuim. ]
a giant with 2 q\:jl
themn all, the AE |
lassified with ‘ea
its enormous e

Ay

paraceratherium

Andrewsarchus

Brontotherium

imigenius
thus prirm
Marmmu

Anathor im Colee o oy

What had a saber-tooth,
and a marsupial pouch like
a Kangaroo? The South
American Thylacosmilus
shows that this happened.
Its size was similar to the
current jaguar, but they had
relatively short legs and were

pJantIgrade-supporting the
whole sole of their feet on
the ground

The Amphicyonidae were 4 strange group of carnivores
of the past. They are known as bear-degs, because

their anatomy resembles animals from both families of
carnivores. The Amphicyon could reach an enormous size,
with a shoulder height close to that of the Smilodon, and
weight around six hundred kilograms. They lived in North
America, Europe, Africa, and Asia.

A carnivore is an
But there is an o
Carnivora (carniv
anatomical chara
still are, carnivore
zoological order.
The fact is that ar
of the carnivore o
fascinating belonc
(Machairodontina
possessed twenty-
of the Smilodon. |



Among mammals, they
were mostly carnivores
those belonging to the
order of Carnivora, and
possibly members of

the creodonts order

too. Among these, the
Hyaenodon which was a
genus that had species
that weighted only a few
kilograms and others
reaching a rhinoceros’ size.
Their fossils have been
found in North America,
Africa, Asia, and Europe.

saber-toothed. Other family of carnivores, the
Nimravidae also possessed them and even outside

e, but .
. . . . din t s often < N9es leaq i, € IS N0t oy,
carnivores (Carnivora), among marsupials like 2hors g Pl belon jy - Cosscaon ¢ SPecs . e
SUally G 21 Ml So it s elateq s 0f 200i0g;
kangaroo or koala, there was a tooth- s O orses et o 10 070 Wt s e
oo p— they ¢, Clected p S, in the Uried sy '
o eth, bones Y they ha humans, 3 evolyy ich eletons of
o ri]e‘ entist WO‘:réf‘devoIV d, as lonist Clentist pe, @ being
k¢ ir § o I
h 0 er, it js eci‘;;] Olf (Canjs |, py tal ?bo 1t variatio, ;-03“ reatlonisbgc
. o i O9Nizeq g5 ¢y N fact, 5 ne spac
= s Cczju c E;Zi;V-ErS’f’Cafion Variabijity js equ,i“;s lupus, g, greseqS Of dogs 4 Ze/scf s,
i - dinose‘]élrée ;rouped e/"”giﬁg Itotrl lg ShGOrt mMals. that pe, Weeg?;ﬂs ieve thig
T Pe £ . the horse €rent species f
ot . - SSing th and not Would p, ¢}
e i doeihree Us ang finaly "Ough really mo(c)ffestv Olution, Eva/usoa’? eXample of variatj
[ i ik e : Tansformay; nC?a C Umu/;rtzg siders thay It(i))g,
:S{Oday i = tpn‘se’nagth N example of Sunct 0 organfsms'bu?% result jn tsﬁe
. [ in : ’ .
A i 5 OMical s, Fy Ise is not
sout five and fossils are very = : =
i s line g an anat, tto he fingers .. e los:
- A‘thov 8 = e Omicaj ejepy, PPearanc, S results a
o o W e S accepteq S really jm, Ortang ysio, ogice,Ofa rgan,
Ty Y only consig sapy € Of What 4 a na fL;“c , which
rea, €lty an not
th
£
€ Specieg
lon
Despite its bones seemed“;?n k;etheg
i rehistonc ,
to a kind of p arna, 10
ia had nothing '
Macrauchenia i
with the family of camgls, t0 £
longs. 1t lived

iehy the Nlama belon
Wh\cfkr\otm South America 1o the

United States. it was larger
than a horse and it must
have had a short trunk.




This book comes with a fantastic triceratops to assemble.
Do not forget to follow the instructions.

b
Iriceratops tobuild

Data Sheet Triceratops

L Although the Styracosaurus, a dinosaur found in North America,
- nnt the greatest of the triceratops, it was one of the most
"~ ~imilgr to the white rhino (Ceratotherium
;) o - == langth and weighs three tons. The
- Tl - B , 1 a half meters, but
owever, the most
d, which displayed a
n the gorget around
essage of danger.
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At the end of this book
you will find a practical
index that will facilitate

your search.

- ornithpods, 85

— pterodactyl, 34

= sauropod, 70

- theropod, 61

— thyreophorans, 73

Fruitafossor, 97
Fuxianhuia, 15

Gastroliths, 44
Geologic column, 13
G/ganotosaurus, 50, 51
G/gantosp/'nosaurus, 74
Ginkgo, 28

Glyptodon, 92
Gobiconodon, 96
Gorgonops, 27

Hadrosaurs, 44, 81, 82
- ridges, 83
Haldanodon, 97
Hallucigenia, 12
Herrerasaurus, 41
Heterodontosaurus, 81
Homotherium, 90
Horses, evolution, 94
Horseshoe crab, 29
Hyaenodon, 91
Hypsilophodon, 80

Ichthyosaur, 32, 33
Iguanodon, 42, 43, 84
Iguanodontids, 81, 84
Incisivosaurus, 59
Inostrancevia, 27

Jurassic, 13, 29, 44, 48, 69,

75, 81, 87

Kelenken, 89
Kentrosaurus, 74
Kerygmachela, 12
Kimberella, 15
K/T boundary, 86

Lambeosaurus, 83
Leedsichthys, 71
Lesothosaurus, 39
Leviathan, 27

Life, origin, 21

Liopleurodon, 32,71

Macrauchenia, 95
Magyarosaurus, 65
Maiasaura, 82, 85
Mamench/'saurus, 67
Mamut, 93
- frozen, 17
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