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THERE ARE BUGS
EVERYWHERE

The world is alive with bugs. There are millions of different species.

In fact. there are so many that no cne knows the exact number. You can
find bugs almost anywhere - scurrying underground, fluttering through
the air or gliding through water. Hundreds live in your house and some

even live on your skin! /

oghorn bestle Some of these bugs are record-breakers! Which bug
\o

do you think is the strongest? Now see if you can spot

A
s
the longest, the noisiest and the fastest flyer.



RECORD-BREAKERS

Did you guess which bugs on the last page were record-breakers?

The horned dung beetle

the world's strangest bug, It
can pull up to 1,14 times s
own weight - that's the same

as a person Mfting six double-

decker buses!

The horsefly is the fastest
flying bug. reaching speeds
of up to 14skm/h {gom/h)

The cicada is the loudest insect
in the world, A swarm can make
sounds of up to 106 decibels -
about as loud as a rock concort!

Chan's megastick is the
leagest bug i the world
1t is from the rainforests of
HBornea, and can grow up 1o
sécm (22in) long!




BUGS
HAVE BEEN
AROUND
FOR AGES

Bugs have been around for a really long time.
There have been arthropods in the oceans for
over 500 million years. Then, around 480 million
years ago, insects’ ancestors were among the first
animals on land. There was even a time, known as
the Carboniferous period (359-299 million years
ago), when giant bugs roamed the Earth,
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Meganeura was ' “

a griffindly ..
It bved areund 300
milbon years ago
and graw to the size

500 million
years ago

Trilobites are among the earliest known
arthropods. Most ware tiny, but same, such
a5 fsotelus, grow up to 70em (28in) long.

Mosothelid spiders ace living fosils
n today’s world. Their ancestors first
sppeared around 400 million years ago

Silverfigs

The first insects most lkely evolved
from a group of venomous crustaceans
called remipedes. Romipedes are atill
alive today. They are completely blind
and Sve in underwater cavos

&
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Scorpions first crawled out of the water around
430 million yoars ago. Early scorpiens, such as
Hibbertopterus, spent most of their Lves at
soa, but also had feet to scuttle around on land

. ".:'\'.
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1 . A\ Y Mayfly

Around 400 million years ago, insects were
the first creatures to fly. Plants were growing
taller, and flying helped plant-eating insects
reach their food source. The first flying
insects may have been the ancestors of
today’s mayflies.

The Crotaceous period {arcund 150
milion years ago) brought flowering
plants and bugs that fed on them. This
included butterflies, ants and the first
knawn species of boe, Melittosphex
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of a veagull, Oxygen levels 300 milion years ago were i e & Tod
very high, sllowing bugs to grow to encrmous 8 Giant flea e <
sizes. At 2.3m (25ft) long, Arthropleura was ) o ,
one of the biggest bugs that ever existed ' O

Silverfish are vory ancient
nsects. Those that lived
200 million years ago ware
vory similar to the ones
alive today.

Cockroaches, as we know
thom today. first appoared
around 180 millicn years ago.

During the Jurassic period, glant
floa-like creatures Sved closely
alongside dinosaurs. They were ten
times the size of floas todsy.

150 million yoars ago, insects
became smalles, This may be
because bids took 10 the
skies, and smaller insects could
make & quicker escape.




DESERT BUGS ALPINE BUGS

b7 Muost anirealy strugglo to survive in In the mountaing, temperatures can be extremely
> r: _" W H E R E D O deserts bocause of the lack of water. cold, Many bugs that live there are dark-coloured to
\ 3 \'. b Many spocies of bugs, however, have balp them absorb the sun's heat.

developed amazing adaptations to live
in these hostile environments

BUGS LIVE?

%
P s U , ;
' There are very few places bugs don't live! You can find them in The dark grey grasshopper
rainforests, deserts, woodlands, wetlands, caves, grasslands, in the Sigows villosas Ives in mountains in
freezing Antarctic and in your own back garden. Bugs, in fact, live in o Neow Zoaland. & uses its for g back legs
g : ¢ < e’ Rl ski poles, to mave across the snow.

more habitats than any other animal group on Earth.
The darkling beetle survives in the harshest of dererts. ¢
It runs to the top of the sand dunes on cool mornings, P Ji't.'
whaere it stands on its head to collect water from fog ! A o

which rolls down 1o its mouth!

WATER BUGS
Many bugs live in ponds. kskes, strearms and rivers, -
and you can even find insects in the tinlest poals ! POLAR BUGS
of water - or above them! Dragonflies rocm over As there are no land mammals in Antarctica, bugs are the
water, catching insects in the air, ‘ largost animals on land - making springtails and mites
« Antarctica’s most foarsome land predators!

"::*.t; s
Water spiders spend most of their livas
utderwitor bt still need air to breathe. :

7 They come ta the sutface to collect Jarge air .

o bubbl n'#dav' _ live in during the day. A

‘. 3 ‘;'-._ Thoy lo ﬁl‘fth‘*'&ihq“ : e The rhagidia mite & about 1mm (0.04#)

» e *Y AN : ~_ wide, and feeds an microscopic creatures.

N s body peoduces s substarce called
glycerol, which stops it from freering.
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FEEDING

Bugs feast on a whole range of different foods, including plants, other bug!..
dead flesh, rotting materials and even dung! It may sound disgusting, but
bugs’ feeding habits play a very important role in the natural world.

FOOD GROWERS
Leaf-cutter ants slice loaves with saw-toothed Jaws that vibeate
1,000 times a second. The decaying leaves grow into a fungus
which feeds the entire colory.

grasshopper numbers, they come v
togother, farming vast Jocust
swirms of up to a billion individuals.

CARNIVOROUS BUGS
Dragonflies hunt for midges and mesguitoes. Their compound
oyes contain a3 many as 28,000 lenses, which help them to look:
n many directions at once.

Each locust can eat its own body waight %
in plants, and travel up to 130km (Bomi) s

mzhy\v'dom.beumlnkm dqhmodeﬂnmlrm @,‘: |

as grasshoppers. Thoir dung fertilses Mm&wm T
i soil and thoy are a vital source of food ’
NECTAR DRINKERS ” SPONGY MOUTHS for many crestures, inchding birds, 7-
The WM has a long tongue for slupng g House flies and bluebottles can't bite or chew. Instead, thoy spiders and small mamnmals. 4

nectar from deep, tube-shaped flowers, 115 wings beat 80 | cover their foed in saliva, which turns it into a liquid. They
times a socond, 5o it can hover while feoding. then suck it up using spongy pads on their mouths
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Often, many species of the same bug will live together in large groups,
known as colonies. These bugs, which include termites, bees, wasps

A

Older werker boes, called
and ants, live very organised lives, working together to produce food, foragers, ""“:‘ Rlowers to ‘:““‘
care for their young and protect each other against predators. TRSELNE et Sy sk e s e N F

their long tongues. \\\ A

bees | | &= é
Honey bees live in colonies wha
containing up to tens of thousands t"tﬂ\ 4{.\\
of individuals. Different boes have i

different jobs 1o0da

Female beos create wax from their
wax glands, which they use to build
the nest. The nest Is full of little

pockets called cells.

Male beos become drones,
whose sole purpose Is to
mate with a queen. Thay die
shortly after mating.

colls known a1 broed chambers
When the larvae are fully grown,

: The young, or farvaoe, are raised in ‘Q’\\
s
? they spin coceoms for themselves
.

\ When a boe visits a flower, pollen "o

'..” . sticks to hairs on its body. It brushos "3.; -
_";" tha pollen into pouchas on its back e —-—
| ! legs. called polten baskets, b % )

The queen bee gives off

p—" Fomales become werker et chemcals, cal'ed pheromones.
bees. The youngest, known as / which control the other bees,
m nurse bees. feed bee bread /’ and ensure she |s the only bee in
W igixture 1 peSerypad - the cqonyg \ey #90% Pollen is mainly used 1o feed A4
e haney) to the larvae '

to the larvae, while nectar is

. ’/) lurn.d'.i.lm’bng:y;lho g
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SCARY EYES
Whan startiod the elephant hawk.moth The bright, contrasting eyespots of a
caterpillar puffs out its body, making its . peacock butterfly can startle birds and give
oyespots look like snake eyes. This fools 3 the buttertly more time to escape

predators into thinking they are looking
CAN YOU FIND?

Ugs are masters of r‘nqn..v.v

at a much scaner creature

Where are they h
Orchid mantis - lo
Chan's megastick - looks ke a stick il L5y e T A0 A NP o
Giant lO)' &afydld looks like a leal S - . St . N 1 ',. v \ < ~: ‘.': ) ‘._. ; y L‘T'S ’Q‘T‘ND
I N A riking red and black calours To avaid being enten, click beotios lio on
their backs and pretend to be dead. They
can quickly escape by flexing a Nnge in
their body which huris them up into the air,
producing  Joud clicking sound.

STRANGE HATS
Whaen a gue leaf skelotoniser
caterpdlar moults its son, it keeps
the casing that cnce covered its
head. With each moult, the stack
of empty hoad cases grows until it
forma a towaer, which it uses to fight
off prodators like stink bugs.
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Spiders are brilliant and efficient hunters. Some hide and
' then pounce on their prey, while many make intricate silk
" webs to catch their food.

Li%e all spidocs. golden orb-weavers produce silk
in their abdomens. To make a web, they squeeze
the silk out of little holes, callod spinnerets, on
the undersides of their bodaes.

et The spider also adds in
wab decorations, known as
stabilimenta. Theso can be
2igzags, circles and pattomns.
No one knows for sure why
they do this though!

The female golden orb.weaver is
larger than the male, and can build
buge, wheel-shaped wobs, sometismes
more than wm {381t} acrosal

They proy mainly on nsects,
but their weba can be strong

onough to catch baty Golden orb-waavars get

A Famalos often spin rotting
’ plants o leaves into their
’ wobs to attract preoy.
, CAN YOU FIND?
K 200 proy bas !

Aien v

s huge wed! Can y

v
-

sttings. The vibeations help the spider

The
its prey by injecting it with venom
from its fangs. it then wraps its meal g

in a silk cocoon to store It for lager 6"}

' - e
> T AT

J .-"V‘-v‘c'hmsomo{hmwmd:mlhnw.‘b; ': AMAZlNG WEBS ‘

the spider plucks the wob's silk .’ '-') : Funnel web spiders ute thoir wobs
. as both a trap and a hideout. Sk trip
work out what pray it has caught lines at the freat of the funnel alert

- the spider to prey.

P
TR

+ ‘.."‘\\% ‘

e S T

Cobweb spiders mako irregular, sticky
webs. When an insect gets stuck in the web,
the spicles injocts it with venom, wraps it in
silk and saves it for later.

and small birds their nama from the bright
» golowr of thair wobs,
»
“ \ VI
_/\ / ;‘,‘ e spidors :.. d woolly webs out of sk

‘: . 'S\
goldenorb-woaver paralysos



K

6" 4

BUG PARENT

Bugs will go to all sorts of lengths to attract a mate. Some dance,
others bring gifts, and a few even risk their lives. Once their bug
babies are born, many parents leave their offspring to fend for
themselves. However, some stick around for years, attentively
caring for their young.

CICADA LIFE CYCLE

Adult male cicadas spend their
days looking for amate” They
make loud chirping and clicking
noises to attract fomales as far

&

'A'MVW'"O’ ‘ cnu‘.’on“"r’ ' , SMELLY SURPRISE

Whan the female cicada is
ready !olq her eqggs the
cuts @ groove in 8 branch of
‘the tree, dopasits her oggs

: 2 ; anm 18km (imi)! thore and thuh waves
A male ..".' Ilh" ".m'* mm‘mmﬂfﬁﬁ. et Femule emperor moths produce a b o

) ﬁ e 404 R “ '-"” TN MMWQMWG‘ ) scent, called a pheromone, to attract .
m&ﬂmdmdml«nﬂou .wmmmmum | mates. Males can pick up the scent y =7

""m""mi!“ MM . with their feathary antennae from ' A »

up 1o Bl (sr) away

-

Whaen the conditions are
right, the aymphs climb
up trees. They shed their
oxoskeloton, emarging as
fully-grown adults with wings,
ready to search for a mate,

Young cicadas are called nymphs,
When they first hatch they are
abiout the size of a gran of rice.

They fall to the ground aad
burrow inte the soil,
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BUGS AND PEOPLE

Bugs have been vital to humans for millions of years. They fertilise plants,
break down waste and are an important food source for animals, including
humans. Throughout history, humans have feared bugs but have also been
inspired by them, We are only just beginning to realise that
bugs are essential to the future of the planet.

TUNEFUL PETS
Sinco as far back as 1000 B¢, the
ancignt Chinese kept crickets as
pots, often in elabocate bamboo

ot metal cages. Crickets wore

charished for thelr singing and

fighting abulities. They are std
kopt as pets today.

ANCIENT FOOD

Our hunter gatherer ancostors
relied on bugs for protein. Fee the
ancient Romans, wine fed beetle
larvae was a delicacy. Yoday, many

people still eat bugs, and as cur

papulaticn grows, bugs could
becomo a key, envircnmantally
friendly fcod source

BUG CHARMS
In ancient Egypt, scarab beetles
wore symbals of Kheprl the sun
god and new life. The scarab was
a popular design for jowellary,
charms and stamps. and many
scarab amulats have boen found
buried with mummiées.

BUG loday, research into bug it the cutting edge ¢
INVENTIONS tosome fascinating solutions to human problem

bombardier beetle Llasts tox Tormite mounds

A WORLD
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S0 A WITHOUT BUGS
- - - o,
> . 0 B'. 15 rQ the Invisie power that Keops
1.7% ', tho world work NG, St they are under
,'}' -'/'l threat, and their numbaers are dwindling
e/ o how do we protect theen? Here are 4 :
ow th W% you ca ath "W 3 .
. ~
. O 3
:'"" (: N=: wetarrich floweors, such as
. - nd autumn vy, for butterflies 5
boes 10 feed S
T

Why not make a bug hotel filled with dry

loaves, dead wood and hollow tubes? >
| 8y EUS
This will make an ides! home for beetles. T .‘-,;
contipedes, spiders 1nd more F ’ AK. -
r""
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Dig a pond! This will attract Insocts such &a K 5!

as dragonflios, pond skaters and . y
water beotles M' one
-~ “
. @ -
‘ _;/"!‘. , :?:‘@

Scientists predict that millicns more species

of bugs are yot to be discovered. So get out

your r-:_;w‘fvwg glass and soe d you! Can find

{/
the next new species of insect. arachnid or {'/

\\ myriapod! . ’
4 )

‘ .
N 3 /4

. Dragonflies can spot moving objects in the
Spider silk is stronge dark. Scientists are studying these insects
ok UG .8 to see If they can bulld tiny flying robots

with the same abilities.
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