The Storg o Life [




The StOl“lJ of Life

EVOLUTION



‘Welcome :
to the iz

useum

The Storg o« Life

EVOLUTION

IHlustrated by KATIE SCOTT
Written by FIONA MUNRO and RUTH SYMONS




6

Entrance
Evolution

Timeline of Life on Farth

13
gallerg 1
Precambrian

Precambrian Period:
(.:tj(u:ohu(h‘-ruz. Multiceliular

Animals

21
gallerg 2
Palaeozoic Era

Cambrian Explosion; Cambrian
Hunters; Ordovician Period;
Silurian Period; Devonian Period,;
ffc'unlhm.u'gu. 1'/00(11; Plants;
Carboniferous Period; f.-rm,mm-
FPermian Swamps: Sauropsids and

Synapsids; Mammal-like Rvpnl(-s

3

Gallery 3
Mesozoic Era

The Triassic: The j:uu-.xu;

Arch aeopteryx, Cretaceous

Fertod; lyrannosaurus rex

59

Gallery 4
Cenozoic Era

l’u(um‘u]c-m'- ‘eriod;

Ambulocetus; Cooflng Earth;

Neogene Period; Indricotherium;

.-H(-(}u fauna: Smilodon; Man

//
Library
Index



THE STORY OF 1F

Entr‘ance Planet Earth was formed about

4.5 billion years ago in a swirl of dust
and rocks left over from the Big Bang.

It was another oo million years before
the first life forms appeared. In fact, there
were no plants or animals on Earth for

around go per cent of its history.




Evolution
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Evolution is the scientific theory of how
_\ii'

living things gradually change and
develop over time to form new species.

This process is largelg driven bg natural
selection, wherebg the organisms best

suited to survive in their environment

pass on their traits to the next generation.
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Precambrian Period:

First Life
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Multicellular
Animals
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Cambrian Explosion

The Cambrnan Period saw an ""i:"".' n in the diversity of lile or s

nd t urval of many of the major animal group v clay
Lasting 20-25 millon years, it was one of the most rapid penods o uft:"}?'
n the planet’s history. What sparked the incredible burst of new life
the Cambnan P S not clear ermaps there was mor Xypen in the

nosphere, or 1o warming chimate had something to do with |

The majonty of the am N anema J 1 lLse WOITY and
PONgt ved shallow s¢ wround the coast. They had mu I 1bility
1o move tha the orga ms that me before them. | s because t!
L.ambnan ( oV Lon the hirst chordgate nimals wil
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[he very first known chordate, Pikaio, probably swam over the seabed
ne ke fashion, using | il as n. At around me tme, the dont
ilso appeared. | his long creature 15 known for its tiny toothlike fossils, whie
have been di vered in sites an he workd. | pp 1 they may have
wied as teeth or been used to filter food from the wates
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Ordovician Period
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Silurian Period:
First Land Plants

: the | the rdo n, freezing conditions .{Il'l""i the Larth
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Devonian Period:
the Age of Fish

Eusthenopreron

L
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! Jevonian Penod s also known as the "";;"' Ol h, as several important o >
2 , . AR e B RR
pecies developed at this tme. Among the bigpest predators were armoured - : & "A“
lacoderms, h as Dunkieosteus, with powert ws and bladelik ites U
ted as teeth. Some spe Prew up e ) met ong and they were the
jominant predators of Devonian sea
iy this tin WO other maypr gr ) { fish had be ne esla e [
DI vy fish and the f 1o us fish, | he iriag i nt 1 skeletons ma
I 15 insteadd I hard bone l" 1NCesic Ol 1 n’-‘.’ ’|{L inc ray
ncluded t istinctive Stethacanthus, an early shark with an ir aped dor
{ el A ¢ z ol spIky ¢ onitst 1 het w fish were ther eives sp
nto two types,; the ray-finned fi nd the lobe-finned i he ray-finned fish
named afte | 1thin Hbone I rung the I w0 10 M n .f.[ cay
‘A
fist eanwhile, the lol ns, named after the thick, tleshy ba ! fins, a
thie 18 ) » the ancestors of all tetrapocds our-limbed land vertebrates
ncluding dinosaurs, reptiles, amphubians, birds I mammals
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DEVONIAN
419 mya ~ 359 mya

Acanthosteqa

Acanthostega, which appeared in the late Devoran, 15 an interesting example

of the transition from lobe-finned fish to the first land tetrapods. It stil had gills

and a ray-finned tail, ke a fish, but it also had small lungs and four kmbs, each

with eight digits.

I'he Acanthostega fossils found to date are thought to be those of juveniles.
I'tus raises the possibility that adults lived on land, in the same way that aduit

s and frogs kve on land while therr young live in the water.

Key to plate
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Woodg Plants
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Carboniferous Period:
the Age of Insects

At the b ginniNg ol the Carboniferous Penod, the climat wWas UopK
ind humid. Trees evolved roots, enabling them to grow even taller, and
wath ol swampy lon th nd, w grant he 5 TNOSSH
nd the first flowenng tree I ense mass of trex eventually
DIeSerw N e Ccoal ods, which give  the 8] el its name caning
rbon-bearng
[ he Xygen-rch duced by th ests enabled eCls and O
I .;,--1 1O grow 1O enormeou ¢ ind witl ) v';:I‘ i bards 1
WYY them. they | inished. Arthrobleura was a tw netre-long OS¢ U
mithpede that probably fed of nts but may also have ea naller insects
cuttled a the forest floor alongside gigan kroaches a pider-like
reatuy uch as Fobhrynus prestvicn
I } I
L was ailso this bme that " NSE grew wings an 1 developed t!
DOW ) oht A waneuwra, a we 190Ny ke 1nse had a w gspan ol
rou centimetres, Like dragonflies today, it would have hunted o
NSe | ! |
Kc-xl to plate
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Tetrapods

It was dunng the Carboniferous that tetrapods — ammals with four legs

began to walk on land and evolve nto amphibians. Some were like

crocodiles with wicious teeth. Some even developed scaly skin, which stopped
them drying out away from water.

Eryops was one such early amphibian, with a heavy body that grew up

to three metres long, This lumbening creature hunted both in water and on

land, but had to lay its soft-shelled eggs in the water; just as frogs and toads

do today. It would have been well-suited to the swampy habitats of the time.

38

Rk £

[he first reptiles, which were small, scutthng animals, appeared towards
the end of the Carboniferous Period. Unlike amphibians, they were able to
lay hard-shelled eggs on land. The earliest reptie discovered so far is the
30-centimetre-long Hylonomus. This lizard like ammal probably lived on a diet

of insects and milhpedes.
Koy to plate

2: Eryops Exyops means 'drawn-out face’

Length: 3m
Early amphsban

1: Hylonomus
Length: 20em

tarlest nown reptile

on account of the species’ long
wout shape
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Sauropsids and
Synapsids




Mammal-like Reptiles

Synapsid reptiles ~ distinguished by the hole above their jaws - are often called

‘mammal-kke’ reptiles, because of thewr charactenstics and lifestyles, but they
included the reptiles from which all mammals would eventually evolve.
Diictodon was one such synapsid with a large head, a beak and a pan

of

tusks. Five sharp daws on each hand and developed muscles made
Diictodon an expert digger; a talent that was possbly useful when looking
for somewhere to cool down dunng the scorching hot days. In fact ot

is thought that Dictodon had a lifestyle similar to that of gophers today.

44

It is also the oldest known example of sexual dimorphism — where males and
females have different charactenstics beyond ther reproductive organs.
Only the males had tusks, a trat that s seen in modern hoofed mammals,

which often have tusks, homs or antlers for display or defence,
————————  Keytoptate -——— — — —

1: Dictodon synapsids of its time. The tusks on the indwvichual
Langth: 45¢m Deciodon show that # was a male
Mammal-lie synapsc

Ihes SPECHS Was one of the most sucoesshul
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[he reason behind it is not totally understood; it could have been caused by

volcanic eruptions blocking out the Sun, by earthquakes or even by an asteroid
rashing into Earth, Whatever the cause, it wiped out 20 per cent of al specie:
N e ]!

| hose that survived evolved 1 empty rih. | he 1 teemed

irst corals of the knd lnving

L ‘il.l- dpp ared i' ies 1IN l‘J'i |""n't.'1l".'.y>"', Izlﬂx 3 oOn 11 Y |.H!I,1 .‘.i"." e
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turtle-like Henodus plucked shellfish from the sea with its beak. Ancestors of

freshwaters, and pterosaurs, a group of flying reptiles, filled the skee
The biggest change in this penod came towards its end, with the evolutior
the first dinosaurs hese were all meat ""'7"'ﬁ", the rop s, n :I‘H;. small

ind running on two powerful back legs lhe first plant-eating dinosaurs

volved from these early meat eater The Ty erod 1 end 1S 1t
had begun, with another ma xtinction, although the dincsaurs vived and
W to dormunate the Jurassic P which followed

}(mj to plate
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The lurassic

A humid breezy cimate encouraged palmlike trees, fermns and cycads with thick
EVETPIe cav 1o muitiply ) h important plant, ginkgo, still thrnve
4 A4 + 4 : 4 v
oday. W\ 1§ 1254 rassic piafl 101 WS meail-eaung d )Sd
W |' t hav viveg. as i v depended O o vOIr ol .‘ Osauy ¥ b u’

As we 1S grant hir W such as the U1 ng racrvosaurus, 1t |
thie "t the | F true namma vohved dur e Jf,' C, Vieg trockon.
exan Was nall ry animal a Iittle ke a shrew ntrast to the hug
Linosaur t measured wst | metry ng. Resear has shown that the
most developed parts of its bram were thos it processed so ] s
It was pi bably rdet r it to avoxd being eater by the roaming dinosaur
an<d othe pules it ved alongsic

The warr 15 of the J‘AI 1S were hilled with it ) | xnds, fror
bny nkt { 11 ’:1"11'1-‘_' 1n;|':f N pregatonrs sue 1s the dolphin- ke
chthyosaurs and the long-necked, paddie-finned plesiosaur:

Key to plate
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Archaeopteryx

Ar-’fl\'.“z;—g:!- ryx was a small dinosaur, with wings and feathers lke a bird but
with other features more typical of predatory dinosaurs. About the size of a
magpe, this species demonstrates the transiion from feathered ])I"ti.ﬂl')'y

dinosaurs to true bads and 15 an important ‘transitional fossil

!

Most Arc haeopleryx fossils discovered so far have been found in the
Solnhofen Imestone beds in Bavaria, Germany, where the rock formation
makes incred !r;,' detaled fossils. Feather IMPressions discovered in the rock
show that Archaeopteryx had feathers smilar in appearance to fhght feathers
in modem birds. Together with the length and shape of the wing, and the
arrangement of the feathers, this supgests Archaeopteryx could fly. While it
was probably not arborne for long, it may have flapped short distances to
chase after prey o1 escape danger

However, unkke living birds, ,/\r.;r'-r,\r_-r,;».{,:-[v-,'v,-x had a full set of teeth, claws
on 1ts wings, a ‘killing claw’” on its feet (smilar to those seen on Velociraptor)
aind a long, bony tail, Altogether it had much more In common with meat
‘.'.;.':"“ nosaurs than with l,):r(f‘;, [:v:e' othet Hu,'l(:;:-: ui\ Art 9] w:p.').f(“r:,'.-; wds a
carmivore and would have hunted small prey, such as insects, small reptiles and
amphibians. It probably snapped up prey in its toothed jaws but might have

used its claws to snatch arger prey.

Key to plate

1: Archacopieryx fyx S Commonly comes fom the Ancient Creek
eneth:- 90em 3 4S8 1HEe Trarsson sl meanng anoent feather
& . o
A Birdiioe reatie feathered dnosaurs

ind the frst true beds. ts name
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Cretaceous Period

1: Cycad yd tiw = KA {: Confuchusonms

'» Cycad cone




CRETACEOUS
145 mya - 65 mya

This huge predator had long legs, a powerful tail and two small arms.

Its strong jaws and long serrated teeth were perfect for shang through flesh,

Like modern-day predators, lyrannosaurus rex had forward-facing eyes, which
Tgrannosau,rus rex ’

would have given it excellent depth perception.

lyrannosaurus rex belonged 1o a group of dinosaurs called the theropods, Koy to plate

which was almost entirely made up of meat-eaters, Some theropods reached
S I t 1: Tyrannosourus rex [yrannosowus rex whose name stil smalier than the enormous

544 S Q17 - = o o S Was One Tthe v -
enormous sizes dunng the Cretaceous, and lyrannosaurus rex was one of the means Yyrant lizad king' was one  meat-eaters GRONIOSaUNSS oF

largest ever to walk the Earth e ’ : of the Lrgest theropods, but was  Spinos:
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Ambulocetus

At the beginning of the Palaecogene, high temperatures led to tropical conditions
nght across the Northern Hemisphere, while warm oceans prowvided the
perfect habitat for those reptiles that survived the Cretaceous extinction.
Lizards, turtles and snakes clung to warm coastal waters, and there were even
crocodiles in the Arctic.

An important fossil discovered from this tme s Ambulocetus. This odd

creature looked like a cross between a gant otter and a crocodile. It had a long,

62

tooth-lined snout and probably killed its prey as crocodiles do, dragging it undes
the water and holding it there. When saentists first discovered Ambulocetus
they thought it could walk on land, ke modern seals, which 1s why its name
means ‘walking whale'. However, recent research suggests this species spent

most of its hife in the water, just like whales today.
Key to plate

1: Ambedocetus This species s thought to be the  tme, they lost ther res
Length: 3m bnk between Qi aremalks and mbs, and thesr foredmbs
Farty relative of whales whales. As whales evolved over ovohed ino flippers
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NEOGENT
23 mya - 2.58 mya
Standing five metres high and weighing around 30 tonnes - four times as

heavy as a modern elephant — Indricotherium was the largest land mammal that

Ind,ri,COtheri’um ever existed.

Key to plate

Mammals continued to evolve and multiply. By 2,500,000 years ago, many

1: Inddeicotherivm The enormous Indricotherum could have easidy passed
WM 160G 2 o » ‘] - o) = oS Ui A< e '] 4 T 3
Species had evolved into 2."’”1" and "UE-L creatures such as Indricotherium, a Heght: 5m wits 50 tall that, were it aive between its column. e legs

relative of the modern rhinoceros, stomped the Earth. Largest ever Land mammal today. & modem-day human
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