


DINOSAURIUM

Fntrance

‘Welcome
Dinosaurium

This museum shows you life on Earth as
youve never seen it before. It will transport
you millions of years back in time to
discover the largest and most ferocious
land animals that ever lived — the dinosaurs.
Marvel at the museums extraordinary
catalogue, which brings you these creatures
in all their wondrous variety, from tiny
feathered killers to vast plant eaters that

shook the earth as they walked.
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DINOSAURIUM

Dinosaur classification

The dinosaur family tree, known as
a cladogram, shows how groups of
dinosaurs were related to each other.
It also visualises the huge variety of
forms that evolved, from the first scaly
two-legged dinosaurs to huge four-legged

beasts and elegant flgers.
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DINOSAURIUM

The Mesozoic Era

A 8

O 0ra, 350 KNown as tt

The

of Reptiles’, lasted from around 252 10 66 midbon

ded nto three penods: the Trias

years ago. It is

Owr g0, when

the Ear

penod most of the continents were oned together as one huge supercontinent called

aurs first apg

v
Nassc

quarter of the Earth's surface. Surmroundng Pangasa

aca which coverad around

Pang

was the vast Panthalassa Ocean, while the smaller Tethys Ocean wrapped tself around

Pangaea's eastern coastine. By the end of the Tniassic penod, some parts of Africa, North

Amenca and Europe had begun to dnft away from cach other, and the North Atlantic

an began

conmtinents, to form

During the jurassc penod .f‘:;‘g.u‘.\ Spat o WO MaKr S,

NSwana In the s

outh. By the Middle Jurassc, Gondwana

s Inda &

Laurasia in the north and

d Austraha)

Was t_u:gr-n:nb' 10 break up,

spitting from the west (Afrca and
Ocean also continued to widen and North Amenca and Eurasa dnfted further apar

UNLENS rose on the sea loor pushing sea bery % which in

h',_‘}\t_-v on the contune

tum produced a more humed, wetter climate

o

rie oF
e parts ©

for much of the Cretacecus pen la

1, hgh sea

Continents were underwater, At

th ) there was asonally a land Ink between

L)

North Amenca and Asa, across which dinasaurs woukd have mgrated, The continents

continued to drift apart so that by the Late Cretaceous, most of the major contnents

- 0

were separated by oceans and looked much hike the continents do today.

Keg to plate
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The Trisaswe poriod luted fom 152 to  Followng on from the Trasse penad he last and longess of the Mescacs
101 mrlon yeurs ago AL e begvwwyg T hrmesed Sastedd fom 200 10 145 pervoc, e Cretacnos perod boted
of te Trumes, ondy Chra and party wBon years ago. O thes mag) you frow 45 10 64 millon yors

of sonateant Aua ware wparae um i wee e Begeweng of the break oy s B Tl brwadc o of thee
Pargeca The imuge of the Exrth o n the of Pargaes srd how mung 1ea loveh ortrerts Tha recorstructon of

| ate Trugyes Wy the st sgrs of fodent b pants of the Conmemntn e Farth fromn the Late Crotainons
..'l.,:..t‘_..':,. el e swrpein e B oo A0 31 et T Dl anOn S dorom e Weater

A e North At Ocean Whereas  wch @ the Rockies of North Amerca, Sceway whch Swded Nors
coustal wreus were geen, lege party e Avdes of South Averva s v Aveerv . ww! e w g wdard sea

A e rteray were covered n deverl.  Akm of Europe wers krmed vy North Alwa

O




Dinosaurium
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DINOSAURIUM

Foreword

Dinosaur fossils have been discovered all

around the world across many different

habitats. With each new discovery new

questions are raised and our u.ndersto.n.d.i,n.g

of them develops.
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SAUROPODOMORPHA

Sauropodomorpha

Very carly in the evoluti the dincsaurs, 3 branch of saunschian dnosaurs, known

2 the sauropodomorphs, broke away from the preddtory thevopods and became

sstral relataves lasted

plamt eaters. Ths branch, which includes the SAUNCDOdSs and thewr and

from the Late Trassc until the very end of the time of the dnosaurs

1o bepn with, the sauropodomorphs were relatively small and walked on two

s These early forms were most lkely omnivorous. They had massive, clawed thumbs,

probably used for defence as well as

) pull down branches for feeding Over time,

however, they prew larpern, and ther increasng see forced them to spread ther weght

across four pilar-tke legs, By 220 milion years ago, the sauropods had become Earth's
dominant larpe terrestnal herbvores

The sauropodomorphs are charactersed by their long necks, which they evolved n
order 10 browse, -,;:.g!‘/:-;‘u)_ Pagh in the treetops, accessng ‘f\.!.,ac other hertovores coukd
not reach. In thes they wene aded by small, ight soulls and 2 long counterbalancng tal

Their leaf-shaped teeth could easly sice throug

uph stems but were unsuted

10 g NANg LD 0o, Instead, they had stomach stones, known as p.qs:r:_:' s, samvlar 10 the
3

Razard stones of modemn bards, to help digest tough plant fibres. There is also evidence

that the mouths of some speces may have ended in a small beak

- ; :
heir fossés have been found across all continents and a range of ermaronments,

from swamps to deserts. The largest sauropodomorphs have come to symbolse the

meaning of the word 'dnosaur’ in the populsr magnation — unimagnably vast aremals

onger than buses and whose footsteps Mterally shook the

that were taller than busksng:

ground as they walked
Key to plate

1 Brachiotouna alethorex aewarde &

T actadly mean Mg of an woert goap of

Late pravuc, North Amerca ‘wrm keaeed This gare of a doossr wed pharta), conver and grigo waves

ey touhd bave Loy even lrger than we vy y Sy

Vhen 25 fosk were dacowered n m the lack of 'a.-‘ &) T

ook the record B feomanss bones wagpvst that the 2 Mvochissaenus atvchorar skl

58 P TP
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weith 4 oy rech d sy koryg bars Sevdn b order sl Byl rppey vegtaon The bege canty &

Foad bevdn that wvay e sor pwded 1 windd e reeded 0 ol w0 %0 we 300 of 23 head houned &5 nostris,
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SAUROPODOMORPHA

Primitive
sauropodomorpha

Orce grouped topether as the ancestors of the pant sauropods, these dnosaurs are now

ther ol xe

thought to be early relatives, They date from the very dawn of the d

some of the world's cldest discoverad dnosaur bones, dating bac 225 milon years

From the Late Tnassc to the Early Jurassic, these were the most common herbeores of

ther diy, and the first group of dnosaurs to domnate ther environment. Thesr fossls have been

found all over the world, even in Artarctica, athough most are known from nocthermn Europe

)
&

They would have browsed for food among the high branches, reanng up on their badk leps to
reach the best folage. However: by the mid.Jurassc they had dsappeared from the fossl record,

possbly o ol & ther reatves, the sauropods, cutcompetad them for food

The evolution of the saurcpodomorphs shows how they progressed towands langer

body sizes, smaller heads, longer necks, and wallang on four leps Ths would have helped

thern reach h'é}u_-r nto trees 10 feed and g

ther predators - the thero
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SAURCPODOMORPHA
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Titanosauria

The begnnng of the Cretaceous penad, |45 milhon years ago, saw the decine of some of
the saurcpods, such as the Diplodoodae and Brachicsaundae, But this dd not mean that
the saurcpods as a whole were heading for exdnction. The time also marked the ree of a
rew branch of the saurcpods — the Utanosaurs, whech nduded some of the larpest land-
Ining animals that ever existed. Their fossis have been found all acnoss the world, athough
the majory have come from South Amerca, which was then part of the gant landmass
Gondwana A taanosaur descovery in 2014, from Patagona, s among the largest dinosaurs
decovened so far,

Tranosaurs stood on four columndike leps and walked on toes that had fused into
horseshoe-shaped stumps of bone, with huge fleshy pads on ther feet to cushion the
impact as they moved, Like the saurope he ttanosaurs wene long-nedaed and long-taled
herbvores that used ther teeth to stnp leaves from trees, but could not chew

l(‘)'

N

interestingly, many ttancsur spedies were armoured with small, bead ke scales along

thesr backs, although one speces, Salt
e aganst the gant theropods, such as the abelsaunds and

These coulkd hawe been for d

the tyrarnosaurs, the super-predators of the day

1. Patagotin

Late Cretacecun, Argermra

Lengthe 1 7my ‘“7."‘ M0k

Thes speoes, m yet urnned n ncen
om wven shrdetons found n 2014

o Patagorsa, Carvertly relerred 10
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10 Adrw a ehepiants vt win borges
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e been 10 per certt larger than

Arpertrosona, Be jeewoun record

Koy to plate

hobder Seven of D el were
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ol B aho secrrn o ¥ the 1w onnrs
muay have heen scavenged e deah,

Ower 50 teeth bom Tarmotan
thubutrrnn, one of the larpot mow
P Oponis, were b daconeyed & the
Connd st These backy theropeons iy
have boen able 10 et for wenka on
e Harinary' rosuare,

“Wen willpryg, the oeature’s org

19

sourus, even had bony plates, ke the ankylosaurs

remch wa k) D Leen hebd borace s
Bt when feodng, M reck coukd

haw rexched upwar » Drowse &

» bt of up %0 Hen, or swooped
dowm Jow 10 feed on phants dose 3
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THERQPODA

Theropoda

Theropods, meaning beast-footed’, were a diverse range of largely flesh-eating dnosaurs
that watked on two legs. Uke the sauropodomorphs, the theropads were a beanch of
surtschian (zard-hipped’) dinosaurs, and first appeared in the Late Tnassc penod,

around 230 milion years ago.The dominant land predators of their time, they ranged

from the crow-sized Microroptor to the fercciows, earth-pounding pants like Tyronosauns
and Ganotosourus. They also mduded omnivores, insectivores and even herbrvores, such
as the strange, razor-sharp dawed therzinosaurs

Techrecally, theropads still survive today as all modemn birds are descended from

small, nonflyng theropod dnosaurs. In fact, from the Jurassic penod, many theropods

were Begirvung 10 00K increasngly ke Dirds, with beaks, wishbones, and arm and leg

feathers that formed wings. We now know that many displayed bird-lke behaviour ¢
many theropods built nests and brooded over their epps

Other common thercpod features nclude hollow bones, sharp claws for t

anng
and grasping prey. and sharp, curved and serrated toeth for cutting through flesh. Lie
berds, they had four toes but only walked on three. Many species had mted use of ther
foreimbs, as they could not rotate them, O ther palms shways faced niwards or towards
ther legs. Theropods were also often unable to rotate ther weists, 50 the oreimb and
hand had to move as one

By the Jurassc perod, theropods had become the top land predators and remaned
50 for 100 milkon years, nght until the end of the Cretacecus penod. Theropod fossils
have now been found on every continent. Antarctica was the last continent to yield up
theropod remans, with the dscovery of Cryolophosourus, a medum-szed theropod with

a forward-facing crest. in 1991

L
Koy to plate
1 Covlophyus boun and dharp toeth and clawe. & & 3o an posstie tug mary had gattermd
Late Tramsc, North Amerca The carkect Down SNoLMr 1o posess  Sogether &t & witartole and Then
Lergthe Weght 250 2 welbone Fowed n & floh flood
e doosas St dacovered & Contphysn was wral b ot
11, & the S Anown thewg aie, vt we Woow Yo conterns 2 Covlopirrsks Sowi shalecon
the Late Truone In 15947, over 1000 fourd in the fomdacd remars o Tha tion of & fomdeed fird
Weceers weve S together & s womach that & Sed on wrd froms e Petellond Forest of A
Civomt Fawah 0 N Mewon oo, Yoni Cun Cealy wee the Wrve wegha
B han mary dy theropod Satures, e dacovery of so many fouds bearng toos on £ foet, e wralier
oxchudog hollow bores (15 e Yogether sugpets Bt Conkgdynn foaurth e and B vy S haged ek
nesn \"""‘""""f"""("‘-‘ wty b harted 0 pacha, bt 4 & pot tere eyt Dachmarth m desth)
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Allosauroidea

Thes group of fearsome predators 5 made up of two famidies ~ the Allosaundae and the
Carcharodontosaundse. The Allosaurdae were madum to lrge camvores and the most

successfid hunters of the Late rasse Thewr most famcus member, Alosowrus, nded the

Amencan Midwest, with s kndfe-like teeth, temifyng claws and long, strong legs. its prey would

have included steposaurs, ormthopads and even Sssuropods,

The Alc

found n North Amenca, /#

aundae had farge, orested skdlls and '_l*.'-‘r-!'ngmﬁi hands. and have been

<a and Asia. Unkke the Tyrannosaundae, many allosaunds had

| powerful forelmbs for graspng prey. They were eventually succeeded by the
Carcharodontoss ndae, whch a OnNg with the spinosaunds, werne the dominamt predators

of Gondwana during the Earfy and Late Cretacecus, with species also known from North

Amenca and Asa

formudable hunt

The Cacharodomosaundae include Neovenator, a

T

Wight, England, and some of the largest land predators ever: Gigonotosourus, Maopusourus

and Corchorodontosourus, which were equal n uze or even larger than Fronnocsourus

f-uq modosourys, the larpest of them all had a skull the length of

man, whx

flesh-ghicng teeth and a body as long as a bus. It 5 bkely Jf three massive carcharodontosaunds

southern hemsphere

would have hunted t
The din

very nearly lost to stience. The first fossils were discovered by Emst Stromer in Egypt 0

huge Cretaceous ttanosaurs of th

¥ Carcharodontasawus., for whech the Carcharodontosaundae s named. was

20

from the lsle of

hwas full of knfe-szed,

the 19205 and stored in Munich, Germany They were subsequently destroyed, along with

IL and for many

the first remars of Spnosourus, in a bombing rad in World W,

MNDGONOSTUS Was only Known by Stromer's drawings and desanplions, Theruin 1995,

ge sadl and partial skeleton was found in the Sahara Deser

r, Sereno and pa

ad Stromer’s descrption A year
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Koy to plate
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Coelurosauria

ogether is Jy chanpgng as soentists

The way thernopogds ane

small and

or Coratosaurs

There ae three man

understand them more fully and nvestipate new

Coleurcsaura inciu

e oY

s

O . aura  (Dard-mamic dnosaurs)

Thenanosauna
ntdae (small, brd- i th

Feat , or at the very |

theropx . rezs )~ g ¢ oPOas)
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THERQPODA

Ornithomimosauria

With ther long strong legs, large eyes, slender necks, feathers and beaks the
omithomimosaurs locked very simiar to the modern ostnch, hence the name "bed-
mumec bzards’, or as they are commonly known, ‘ostrch dinosaurs’. They first appeared
n the Early Cretacecus and lasted umtil the very end of the time of the dnosaurs. Most
remains are known from North Amenca and Asa, although fossils have also been found
n Span and South Afnca.

Prmative forms, like Pelecanimimus and Harpymimus, were smaller and possessed
numerous toeth, whie the later, more advanced omithomimids, such as Golbrmemus and
Sruthornirmus, had toothless beaks. Some omthomumeds grew to hupe szes — Galkmimus,
for example, was an impressive 8m long

The amithomimiis were probably among the fastest dnosaurs: the Rirgest nvaling
the modemn ostrch for speed However, the abidty would have been used to flee from
predators, not 10 catch prey. Although these dnosaurs may have eaten small prey that
they could swallow whole, they relied on plants as ther main food source, Like modern
herbvores, they had gastroliths to prnd up tough plant matter in therr stomachs and
their long sloth-kke arms were probably useful for pullng down branches and stripping
eaves from trees. From the fossils record, they number as some of the most abundant
dinosaurs in North Amenca, which also suppests they were herbwvores, as herbivores
usualy outnumber camivores n an ecosysterm. They may have bved together in flocks, at
least as juveniles, possibly keeping topether as protection from more predatory theropods.
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THEROPODA

Ouiraptorosauria

am Asia, although a few have now

Ths group of bird-hke dinosaurs are mostly known fr
~

been found nn North Amenca LDunng the Late Cretacecus, the E—!‘n"; and hn:j';l*

Some

connected these two continents, & owing dnosaurs to soread between them

eder ovrastorosaurs 1o be o bird ke they class them as true birds

sOenlists even C

v:)‘ufj, are charactersed by ther parrot-like beaks and many possessed elaborate head

crests They ranged in s@e from the turkey-saed Coudpteryx to Gipantomntor, which prew
v 'Y ’ ' ] 5
-

Lo an impeessive Bm long

Primitve owag osawrs, such as Coudpleryx, had four pars of teeth in thesr

isvosourys, one of the most unusual

bes

buckieeth &t the front of its mouth Later oviraptorosaurs, however, were toothiess

and | ocking dincsawrs, had huge

Wiell-preserved fossis have revealed that many had wang feathers At least four speces

had tails endng in a bony structure smiar to a pypostyle, which in modern brds s used

feathers

Lo support the

5
optor means 'ege theel® a5 ©

LV
dnosaurs’ egps after a fossl speomen w

The name C :(Hfj, they were n\_,.,,-v.'_ 10 eat othey

25 found raidng a Protocerctops’ nest. Mowever,

on closer examnation # tumed cut the Ovraplor had been stting on RS own epps, st

e a modem bird Ths theory was backed up afer a smdar speces, C 1 QSO

was found brooding on a nest of caes

Fossd finds sugpest these dinosaurs were omnivores, An Oamoplor fosal has been

sund with the bones of a smal lzard in 2s stomach and a Gupoti with baby Troox

siadds. The inclusion of plants in their diet has been suggested by the gastrolths found in

the stomach of a (& ths are usad for grnding up tough plant matter

dipleryx, as gas
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THERQPODA

Troodontidae

These dinosaurs were long
2

fast running, brd-bke carrsvorous 'J’n':"_‘p‘ ..

vered fro

were p ably fairly common in the northemn hemisphere, with fossds unc

A

as far north as Alaska, as far south as Wyoming and as far east as Mongola Speces in this

’

genus include the duck-sxed M long from Barly Cretaceous China, and Souromithoides

v B YOPOV) ":--_lr".,.'u;' both from the Late Cretaceous Gobt Desert The

largest species found 5o far was in Alaska, where tro

nhds grew up to 4m long
Troodontids were adept and slful hunters They had acute heanng, with one ear a
J

ward-facing eyes

intle h;,_ffu‘v than the

r, 2 feature only otherwise seen in owls Ths

d have heiped

them pinpoirt prey at nght

grving thermn binocular vison, perfect for focumng and tracking down prey. even in am

Troocdonuds may have attacked you ng hady s 38 they slept wuvende Edmontosauwrys

sis have been found with Troodon bite marks. It is also possible that they hunted in

packs, which would have helped them to bring down larger prey Smal mammals, leards
and insects are 350 hkely 1o have made up a brge part of ther det They would prob 3Ll

have used their finger daws for grabbing prey and for scratching the soil m the hunt for
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THEROPODA

Dromaeosauridae
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DINOSAURIUM

Gallery 3
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Primitive ornithopoda

These dinosaurs were fast, ight herby

pods were 220 charactensed by
g Lanls, suffened y rods
They lasted from the Late jura we end of the Cretacec
own from a number of species, including Hypsiopho

ardd Orvodromeus

Some permtive ornithopods are believed to have been burrowers. Oryctodromets
was the first dnosaur to have been discovered in a burow about 50cm underground
Three ndwiduals were found together — an adult and two juvenies, sups 3 the

used to rase and protect ng. Both Orycto

had broad snouts and foreimbs adapted to dgging.
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ORNITHOPODA
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Hadrosauridae

s of years this proup of "duck-biled dncsaurs” (so-caliad because of therr
flat, toothiess duck-ike tills) were the workd's dorminant hertivores, They evolved fro

nodont

and spread throughowt |

They were the cows of their day, moving in large hards across the Mesozox landscape

stnpp

K ow-growing vepetaton with ther rap«ily
hn .

o0 et

Their beaks were ideal for chpping off leaves and all speces of hadrosaur had

knowmn as 2 dental battery, for gnnding up plant matter

HoN, NOL seen N any anemal alve 1oday, made

» MG

a specal hinge between the upper aws and the rest of the sull When

ch other, which alowed for very prease

4

):Hf-_"w g and shor e f ‘_3|A,"V_ matend, and put the east possible P SUre onN the rest ¢
the sk

There are two subfamidies of hadrosaurs the Lambeosaunnae, wi

crests, and the ¢

hnae, wivch had sohd crests or no
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ORNITHOPODA

Egg Mountain

S NoOwW 3 ;‘!LHTP.-\ yn the Rock Yy Mountans of Mor SAanNa,

iinad 77
AOUNG [/

MEhon Years ago,. on w

USA, a herd of Magsourn came to make their nests and lay ther eggs. Many would never

hatch, Instead, they were covered by vokkanic ash, presarving them o future study

Ths fossd site, known as 'Egg Mountan', was excavated n 1979 by palacontok

Jack Hormer: It revealed for the first time that dnosaurs cared for ther y

contaned hundreds of Maasauro speomens, from adults through 1o gversle

dong with bowd-shaped nests filed with eges. The presence of young

oid near the nests suggested that Malasown cared for its offspring for much longer than

nt matter was Ao found at the ste

other dnosaurs. Regurptated

parents were br ngng Bt Ao thicic young Thes was a0 evwdenced by [x.‘.”.!.‘ wWorm 1eeth
d

Molosaura was not the only dnosawr found at Egg Mountan. Among the fossis

xd for thermaehes

on the hatchings, who were too weak to fi
4

Were sceamens of Trood ), Wi O Used 1he area as a4 nest ng s te. and the remans of

one of the Rrgest fiying reptiles, an as yet unnamed pterosaur
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THYREOPHORA
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Thyreophora

The group of omithschian dnosaurs Ived from the Early jurassic to the Late Cretaceous

perod Ther & 5 are known from all over the globe and from a dverse rarge of

habitats The name ‘thyrecphorans' means ‘shield bearers’, but they are commonly

known a5 'armoured dnosaurs’ to reflect ther tough, bony body armour, which they

developad 1o protect themsehes from the predators of the day

Prmitrve thyrecphorans were smaler and had much less body amour than morne

n of Early Jurassic

developed forms Scelidosourus, for example, a pnmitive thyreopho

ered with bory deposits, embedded n the siin

England. was 4m long and Ig
e those of oy t

2OJeNS, Wwere in tum

rodiles. These deposts, known as ¢

atin (the same matenal fingernails and horms are made from) and arranged iIn rows

Cuph Lo Dreak

h and strong &

imal's back The osteoderms were sharp enc

ng the &

3 predator's teeth

Thyreophorans are dvided nto two mayor groups ~ the Steposauria, with ther

lixe Ankylosauna

rows of plates and sones, and the more heavily armoured

All thyrex PHOorans were hartrwvores, They had ! ke Cws and are thoupt 1o

sessed a horny beak covenng the tps of the upper and lower aw, which would

or ormythischvans

have been usad 1o dip leaves from low-growng branches, Unlie ot

such as the hadrosaurs, they dan't 20 on 1O develct

a sophstxcated demal batter y of

chewing tecth. Instead, their teeth were designed for shong and cuttng They processed

ther de and other tough plant matter in ther Qrpe puts
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Stegosaurla

SORUrs were stnkng.k g dnosaurs with bodes coverad n spkes and rows

ong ther badks. Like other tyrecphorans, they also had smal be OIS

In ther $on ﬂ‘«‘.(ﬂy around the neck and nUps

Some steposaurs h would have been a
many predatoes, and fossil ew ugpests that ther tal spokes were actvely wsed a8
defensive weapons Tad spiees have been found with damaged tips. alon
b with puncture wounds that fit the shape of the spkes

The functon of steposaur plates has been hotly debated it has
they were covered in biood vessels and used to regulate temperat y radating heat

from the body thought they were manly used for aton and in
courtshp daplays. The blood vessels punping around the plates woukd have enat
anmals 1o blush red to attrac y off «

could reach up to 9m
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CRETACEOUS LIFE ON LAND
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MARGINOCEPHALIA

Marginocephalia

The name of the «

ace dinosa

urs means ‘ndged heads’, as they are charactersed by

a urngue skull structure — a boeny shelfl o Inl at the back of the sull There were two
man groups the 1heck-skuted P...-r:,r-r-;:r. 3 (wt uded O as
Pachyceph wus and Stegocemss) and the homed Ceratopsa (such as wiops and

Shyrex

tra

sourus) whuch also possessed a r

W Dachyt epr alosaurs formed a dome on ¢ o of

The R"v‘j'f, thickened skull

ther heads. They had a small ndpe at the bs

the skull often covered in small, bony

lumps and spikes, In ceratopsans, the ndge was generally much larger, forming a bory il

(S

thoug SOMMUNCAe v

animais of the same speces and to

attract mates C(-r-.'_'.n;',v'.-,m SOCOeS wore 3

often adorned with long

-

from the
The [

ans walked on all fours, Margnocephalians were also charactersed by smple

of the nose, cheeks o N some speces, from the top of the 4l

PHASRIrs and early Cera

sans walked on two legs, bt al later

weratin. The teeth were arranped in

teeth surrounded by a hormy she

stacked rows, SO ¢ d De easly replaced, and had serrabions, wheh helped them shce

nt matter would have been &
‘.',,_’.

m the Cretaceous penod They lved n dverse enwonments but werne quite restncted

through vepetation uts

ested in ther rpe £

Ma

pnocephakans first tved n the lat but are mo

= Jrass

¥

orth Amenc

gy fo plate
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MARGINOCEPHALIA

Pachycephalosauria

Most pachycephalosaurs bved during the Late Cretaceous penod in what is now North

Amenca and Asa. They had theck domes on top of their skadls and a shelf at the back,
dotted with small bory lumps and spkes. Some fossls have been found with flat skulls,
¢ are now bebeved to

but whie these were ¢ WL spacees, th

ce thought 1o be dst
represent juvende speamens of existing speces, as there i evidence ther skulls changed

dramatscally a5 they grew, thickening around the dome. Some speces had skulls up to

3cm thick (by companson, a human skull is only 6.5mm theek)
Pachycephalosaurs are thought to have used their helmetlike heads either for
yeep '
A

display or to fight each other, most over mates or terrrory. In one study, 20 per
cent of the skulls showed signs of injunies, whnch would support the idea they used their
heads in combat. It's unclear, however, whether they fought n head-butting contests, as
mountan goats and bighom sheep do today, or by 'flankang” each other (pushing their
heads into each others' soft flanks) like male graffes

The pachycephalosaurs were herbivores and were equipped with beaks for clipping
vegetation and small, ndged teeth to help with chewng They wakead on two leps and had

small, weak anmms and hands
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MARGINOCEPHALIA

Ceratopsla

inAsa dunng the Late jJurassic peno

The oldest snown ceratopsans first appeared
158 m ) B

w neck Inll of nts

Pstio urus, walked on two

MY years

y the Late Cretaceous penod, ceratops

dwersified nto a family of four saurs with an increcdible array of fnlks and

homs on thesr skulls, and were among the last non-bird dnosaurs to walk the Earth

Ceratopsans had mouths tipped with a homy beak and rows of cheek teeth wel-

ater cerate

RANG Ay

sutted to a det of tough vegetation. The huge, heavy nedk fnll ¢

the day which includex

arst ot

have been used as armour ag ack by the theropod

s Other, smalbier glopsan Infs would have provwded it Jelence agamst

Tyrov

v males, much in the

-

OFs, ang were mo

or sipnaling or as deplay

predat

same way that staps use ther antiers today

M 1s travelled in herds, as enwdenced by the bones of hundreds ¢

iy Cce

indmichals found together in what are known a3 ne bads' n the westemn Unzed States

These herds would have prowded protecton agarst predators. Ceratopsans could have
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h like the behavour of modem elephants
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NON-DINOSAURS

Pterosaurs

The pterosaurs were winged reptiles, dose cousns of the dinosaurs, and the first
animals (after insexts) to become capable of powered fight, flapping their wings to trave!
through the air. They were hugely successful, surviving fom the Late Trassic to the end
of the Cretaceous penod and ther fossis have been found on every continent They
evolved nto a dverse range of speces, from the sze of a pigeon to that of a small plane

Prerosaur wirgs were made up of a membrane of dan, muscle and tssue, which
stretched from the ankde bones 10 an extremedy slongated fourth finger: Many speces
were fast, agle fiers When on lind, most pterosaurs waked on all fours with ther Imbs
tucked under ther bodies rather than sprawied out to the side. Some were also efficient
land predatoes, capable of waking, running and hunting on the ground

Early pterosaurs were relatively small, with long tals, while ater ptercsaurs went on
to develop elborate head crests, spenaleed teeth or toothless beaks, and n some cases,
enormous body sees

Compared to dnosaurs, thewr fossés are extremely rare, on account of thewr ight,
hollow bones, which were often 100 fragie to preserve wel, and the fact that few fved in
places where fosals easly form. However, the past decade has seen an excitng expiosion

of ptercsaur finds, partcuarly in China and Braal
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NON-DINOSAURS

Marine Reptiles

n the Mes

¢ era, the seas and oceans were filled with a huge vanety of large marnine
reptiles, ncludng nothosawrs, chthyosaurs, plescsaurs and mosasaurs, all of which were

only detantly refated to dnosaurs

The d« 245 mihon years ago, They dommnated

wi-hie Khithyosaurs Trst appe ge

the seas duning the Late Trassic and Jurassc before becoming extingt in the Late

osasaurs and plesosaurs. They were superbly adapted

» water, with streamined bodes and swerfl tads and ”u;'go;r s They pave berth tO

o

ve young, 5o never had to leave the water to lay epes, bt lacked plis and necded e
come 1o the surface to breathe, While most were around 3m in length, some reached

saurs had long, fleoble bodes, whie laler species were

the size of orcas. Early schih
nore compact and fish-lice
TH

from the nothosaurs at

ed

the end of the Trasse. Whereas nothosawrs had webbed feet

s other domnant group of manne reptiles were the plesosaurs, whech &

the plesiosaurs had two pairs of flppers. Many had extremely long necks, small heads
and sharp, pornted teeth for catching fish. Ancther proup, the phosaurs, were the top

t Thesr

underwater pradators of thewr ume, with huge heads and massve Y

nduded large fish, ichthyosaurs, long-necked plesicsaurs and even dnasaurs scavenped

fr the shore
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NON-DINOSAURS

Mesozoic Mammals

The ancestors of modern mammals came from a group of mammal-like reptiles known
a5 the cynodonts, which first appeared 260 million years apo and survived into the

Tnassic. They waked on four leps and may have been covered n furThe word "gynodont’

means 'dog teath' as, likke ther mammal descendants, they had differentiated teeth They
were also warm-blooded and had larpe brans for their body sze.
The first marmemals 1o evolve from the oynodonts were small, shrew dke creastures that

ANCesions,

f themn lad eggs. lice ther reptiian

and hunted at night, feasting mainly on insects But as the Mesozoic era progressed these

first appeared n the Triassik penod Many ©

earty mammals began to diversfy, eating both meat and plants, and Ivng in water &

torocouda, for exarmple, a protomarmmal from the

well as on the ground and in trees, ¢
Middie Jurassic, had a beaver-like tai, imbs adapted for ssvimming, and teeth well-suited
1o exting fish. Yolobcotherium, from the Jurassc, is the earbest-known ghdng mammal with
ent finds

a membrane stretched between s imbs, ssmdar 10 a moderm r.‘,‘.r,g saurrel Re

from China have shown that some mammals from the Cretaceous pernod were much
rper than previously thought, reaching lengths of Im and more, and even preyed on

taby dnosaurs
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NON:DINOSAURS

Survivors

rvived the catastrophe th

A thrd of 3l Inar g <

TS

Semall lzards, snakes, birds, insects. mammals, sharks, turtles amphubans and crocoddes werne

among those that made it through what is now known as the Cretacecus-Palacogene

MOt Others

But whry did some aruimals

dies would have been able to survive thanks ty t

ny

ONE perods

arouna

ving conditiors. Birds were able to

ood, while smaller anumak would also have been &t an advantape

hey Coukl have burrowed 10 sunve the harsher CONAons and Were aso monrg licely

, #d would have only

to have had a vaned diet, rather than relying on one &

needed small quanttes of food each day
For the surwoors the mass exinclion event was ais A
f ife on Earth have been foll d by a burst ton, as animals diversfy
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