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MOVEMENTDF ANIMALS

Without the ability to move, there would be no life on Earth. Moving around is essential to
many animals for finding food and a mate. Even plants move, by spreading themselves with
the help of seeds or sprouts. But how is moving around possible? What kinds of adaptations
do different kinds of animals in different environments have, and how do they help them
survive?

This small booklet will give you food for thought and provides pointers for studying nature.

WHERE AND HOW DOES MOVING AROUND TAKE PLACE?

For moving around, anintehave occupied almost all places that are suitable for life: the
underground soil, the surface of the ground, water and air. The varied nature of moving is
indicated even by the words that we use for describing different sorts of movement: crawling,
diggng, walking, running, climbing, jumping, flying, jogging, dashing, sneaking, floating, gliding,
trotting, galloping, and so on.

By movement we usually mean displacement from one place to another. But an animal can also
simply move its body or limbsthat is, change their position. Moving the body is the

foundation of moving about. Even when birds lets air currents carry them, they in fact change
the position of their wings and tail, thereby changing the direction where they are travelling.

A large numbeof animals move around using their limbs, and the limbs are moved by muscles.
The muscles are attached to either the endoskeleton or the exoskeleton.

Vertebrates have an endoskeleton and it is
located within the body. The muscles that af
used for moving the limbs are attached to th
outer surface of the bones.

Arthropods (such as insects and
crustaceans) have an exoskeleton made
chitin. They, too, move their limbs with
muscles, but unlike in vertebrates, the
muscles are attached to the internal
surface of the exosketon.
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There are animals who do not have limbs and who move around by either icigathg shape
of their body, using appendages or by floating in water. These include various worms, snails,
cnidarians, protozoans and others.

Whereas the wings and legs of insects have developed entirely independently, the wings of

vertebrates are in fet transformedforelimbs The wings of both bats and birds are forelimbs
that have been adapted to flying.

. Humerus (upper arm bone)

. Radius, Uln#&forearm bones) \¢

Carpus (wrist bones)
. Metacarpus (palm bones)

. Phalanges (finger bones)

7 )
“Z
/’ﬁ\ -
N

4 -0

WAYS OF MOVING IN DIFFERENT GROUPS OF ANIMALS

By observing different groups of animals, we can see a wide range of wans/iofg around.
Often, we can also see the degeneration of movement, with limbs getting increasingly smaller
or disappearing outright.

Ctenophora(comb jellies) are invertebrate marine animals. For swimming around, they use
little protrusions of the cellg cilia¢ and are also the largest animals to use cilia for swimming.
The largest comb jellies can grow up to 1.5 metres in length.

Althoughcoralslive as colonies attached to the seafloor, thamvaeuse cilia for swimming to
the surface of the watein order to develop, after which they again descend to the bottom and
form a colony.

Starfishesare echinoderms, as are sea urchins and sea cucumbers. These marine animals move
along the seafloor by using little limbs that protrude from the body. Movemakes place
when the starfish pumps water into the limbs by turns, creating a wavelike motion in the limbs.
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Annelidsthat live in the soil push themselves forward by contracting and extending their body
muscles, using bristles on the outer surface 8thNJ 6 2 RASa a dal YyOK2NEE P
lugworms and earthworms. The former lives in the seafloor, the latter on dry land, in the soil.

Snailsare molluscs They move around by crawling along the ground, on plants or the seafloor.
The underside of theibody generates wavkke movements that carry them forward on the
ground. Some sea shails can also swim. For this purpose they have evolved small specialized
wings that they wave in order to move in water.

The cephalopods that live in the sea are alsdlnsgs. This group includes tbetopuses To
move around in water, they use jet propulsion, expelling water from inside their bodies. This
way of moving, however, consumes a lot of energy.

The diversity oarthropodsis immense, both in their ways ofditind in appearance. Most
crustaceans live in water, where they use legs for swimming and walking. Crustaceans that
move on land; such as woodlousesalso use legs for walking. But among insects, we find all
kinds of ways of moving around: flying, swimi crawling, burrowing, as well as simply
walking and running. As adults, the majority of insects can fly, and they have wings. Beetles
have foldable hindwings that are hidden under forewings while at rest. Many insect larvae are
capable of burrowing inhe soil ordecaying matterMole crickets spend most of their lives
digging tunnels in the soil, but females fly to seek for a mAtgterfly caterpillardave prolegs
with a very good grip, which they use to move on leaves and branches. Insects ittmansw
water use legs for swimming, suchwater beetles and backswimmersr the energy of water
gjectedfrom the body, such as dragonfly nymphs.

In vertebrateswe can see that among the larger groups of animals there is a dominant way of
moving aroundfishesswim, birds fly andmammalsmove on land.

However, there are exceptions even in these groups. For example, the fish called mudskipper
can use its fins tomoveon dry land and is capable of breathing through its skin; the sailfish can
travel shortdistances by gliding above the water; and some fishes, such as moray eels, dig
themselves into the seafloor.

There are also flightless species birds, such as cassowaries, emus and ostriches. Many birds are
capable of diving under water to catch fish.

Although most mammals live on dry land, there are exceptions even here: whales spend their
entire lives swimming in water, the main way of locomotion for bats is flying, and moles dig
tunnels underground.
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MOVING IN WATER

The mammals that liven waterhave a streamlined
body. Grey&als swim around using flippers, and on
land they move rather clumsily. Moving in water, seal
push themselves forward using their hind flippers, an
use the front flippers for steering. As the seal glides ir
the water, the front flippers are pressed against the
body.

GreySealsfeed on fish. Their main diet consists of
herring, European whitefish and sprat, but they also
feed on carp, eelputs, flatfishes and salmon.&ey
Seal eats about 7 kg of fish every daye@geals weigh
up to 300 kg and are 1-3.5 metes in length. The head
of the Grey Seal has a longer snout than th&nged

Seal, who is smaller and also lives in the Baltic Sea.

To explore the movement and behaviour@key Seals

a device is used thaetays information about their

location through satellite and mobile connection. This device, the size of a soap box, is glued to the hairs

of the seal. Gregeals are great travellers, they move freely about the entire Baltic Sea. Seals marked in
Estoniang I 4G SN&E KI @S 0SSy ¥F2dzyR FNBY | ¢
islands and the Danish straits.

The journey of a malérey Seal, marked on the southern shore of
Saaremaa, over the course of thrgearters of a year.

Freshwater mammals, such aesers andbeavershave webbing between their toes, and swimming is
also assisted by the tail. TReiropeanBeaver(see drawing, our largest rodent, eats vegetative food. It
fells down trees and uses their branches and trunksamestruct dams and lodges on the water. The
EumopeanCitter is a predator who mostly feeds on fish and slugs.
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TheNorthern Pike is a predatory fish with a large head and ;
elongated jaws. The dorsal and anal fins of the pike are locatec
near the tail, thus increasing its acceleration. In this way, pikes
capable of sudden rushesrfoatching their prey. Their spawning |
period is at the end of April and in early May. The largest pike
caught in Estonia was 25.5 kg in weight and 1.75 min length.

Fishes have adapted to life in wateFishes swim by moving their bodies and the tail area, with the
work of the tail fin being especially importariins allow the fish to move, to keep balance and to turn.
Fish keep their balance with pelvic and pectoral fins. The scalered, streamlined body is slimy, which
helps them swim faster.

For moving up and down, and for keeping to a particular depth ute a gasilled swim bladder. By
OKIyaAay3a GKS @2fdzyS 2F GKS o6t RRSNE FAakK OFy
When descending from the surface to the depth of 10 metres, the volume of the swim bladder
decreases by half.

For ddecting vibrations in water, fish also have the lateral line organ.

The body of theeurgpeanPerchis greenstriped,
and the fins are made of sharp bony spines and
leathery membranes.

Frogsswim in water with thrusts of their hindlegs,
whereasnewts swim by makig wavelike motions
with their bodies.
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The hindlegs oivater beetles and water boatmerare cosered with

rows of bristles that work as oars, enabling them to move forward
quickly in water. Théackswimmerand thegreat diving beetleare

active predators that catch smaller aquatic animals. The backswimmer,
an insect with a round back and a cylindfjstreamlined body swims
actively with its back towards the bottom. Similar to water beetles, the
backswimmer breathes oxygen from the air, renewing its supply of air
on the surface. The specific gravity of the backswimmer is very low,
because air stick® the small hairs on its body.

The gerridae or water striders glide along the water surface. The limbs of

water striders are densely covered with tiny hairs, and because of the airin .~ ——
between the hairs the legs do not wet and thus the insect can standater. e
One can also observe small springtails bouncing on the water surface, as v e E
as the fastmoving whirligig beettes.

Many of the microscopic and tiny plankton animals move around
using cilia, tiny hairs or other appendages. For exampewiter

flea moves by periodically thrusting its second set of antennae.
Copepods (such as cyclopoids) use long antennae to float in water.
These animals move in rapid jumps, pushing themselves forward
with a coordinated movement of front antennae, thoreci
appendages and the abdomen. The seed shrimp swim steadily,
using the power of their antennae.

Clamsare animals that live at the
bottom of various bodies of water.
Theriver musselives halfburied

in the mud, filtering water. River
mussels move sialy along the
bottom, using a foot that extends out from between the valves, leaving
behind a trail.

From amongnsects thelarvae of

water beetles and dragonfly nymphs

also live in water, walking along the bottom of the water and climb on
plants, ocasionally swimming around as well. Dragonfly nymphs are
capable of quick darts, expelling water from their abdomen.

Leechesnove around in water with twisting motions of the

il = body, or by attaching themselves to plants and rocks using

suckers.
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Theanatomy and behaviour afater birdshave adapted to a life connected to water. The food of water
birds is usually located underwater. In order to retrieve fish, aquatic invertebrates and aquatic plants,
they must dive.

Some birds with sufficiently longenks, such as th@wvan, do not have to submerge themselves entirely.

It is sufficient if they just dip their heads underwater. Other birds, such asufted Duck, must dive

entirely underwater in order to retrieve their foo@irds of prey who fly aroum in search of fish

swimming near the water surface, never submerge themselves entirely, but only land temporarily on

top of the water, grasp the fish and fly on. Some birds can take wing from a standstill (wild ducks), some
need a longer ruwup (swans, grbes).

Tufted Ducksdives to the | ArcticTernsare skilled fliers
depth of 23 metres and . and catd their prey from ‘
catches snails, clams and - i—- ' . near the surface of the water
other aquatic invertebrates. . 4‘}‘“-,{_/ —— . with a quick dashing flight.

. Mute Swansinhabit shallow bodies of water richin 37
. vegetation. They feed on plants, searching for them b
thrusting their heads underwater in shallow waters.

The long feet and long toes Gfey Heronshave adapted to wading in water.

The feet ofGreat Oested Grebeshelp them move quickly underwater. Thrusting
their feet out, the leafshaped webs spread out, providing maximsurface for
thrust. Moving their feet back, the webs cling to the toes, minimising resistance.
The legs of great crested grebes are located at the back of their bodies, which is
also an excellent adaptation for fast underwater swimming.

The feet oflCommon Moorhenhave adapted to moving on aquatic plants and in
P - — dense vegetation. Long and spread out toes provide firm support on vegetation
e covering the water surface. When walking in red beds, they crook up their toes
whenever they lift their feet, to prevdrthem from getting stuck between stalks.

The feet ofseagullsalso have broad webs. They use them for swimming on the

Vs, water surface.
\> >
T, ) Ospreyshunt for fish by flying above the water surface. The long talons and the
(( P special backwargointing digit helpn grabbing and holding on to slippery fish.
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EXERCISES

1. How and with what do animals move in water? Connect the corrpairswith a line.

backswimmer thrusting with hindlegs

pike crawling on a muscular foot

great pond snail using flippers

leeches body movement and fins

frogs using suckers

seal hair -covered swimming appendages

2. Find differences in how swans and tufted ducks move: in feeding and in taking flight.

3. On the shore of a pond or a lake, observe the
movement of aquaticanimals (water beetles, fish,
larvae of mosquitoes, snail, frog, duck). Describe what
you saw. For observation, place smaller animals into a __3
water-filled, transparent container.

4. On the shore of a river, pond, lake or sea, observe two species oewhirds, such as
swans, ducks, gulls, great crested grebes. Describe and compare their movements for
acquiring food, flying and swimming.
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5. Compare the anatomy and movement of two fish. Draw the fish, taking into account the
shape of the baly and the shape and placement of the fins. Write down the names of the
fins. Describe how the fish move.

Drawing Drawing
Name of the fish: Name of the fish:
How does it move: How does it move:

6. Pretend to be a water bird and attempt to acquifeod from the bottom of a pond using

I aoSFlad CAff | 2FNJIgAGK gl GSNI YR LI OS 7T
or two sticks and try to remove the stones from the jar. Make a competitiQavho can

retrieve the stones the fastest?
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MOVING ON EARTH

CRAWLING

White-lipped Shail

The snail moves with its single muscular foot. To aid in movement, slime
is secreted from the sole of the foot, leaving behind a trace.

CLIMBING

Lynx

Climbing is assisted by claws and strong legs. Veheating,
the lynx extends its claws, in other times they are usually
retracted.

RUNNING
Fox

Many predators must run fast to cover long distances
and catch fleeing prey.

WALKING

Hedgehog
By moving slowly, one can better observe th
surrounding and search for food.

JUMPING

Bushcricket

Jumping allows one to move quickly, to escape and
hide from the enemy. The hind legskmishcricketsare
long and used for jumping.
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Sevenspot Ladybird Caterpillarsare the larvae of

butterflies. They feed on

plants. Besides the six thoracic
legs, caterpillars have five
prolegs with which to hold
onto leaves and twigs.

Swfly larvaare different from
butterfly larvae. They have
more than fiveprolegs

Caterpillar of a
PeacockButterfly

Rabbit
Jumping quickly, rabtsi push themselves
with both their forelegs and hindlegs, anc
for this reason the prints of the legs are

/Viper \

relatively distant from one another. )
Snakes are capable of crawling ]
quickly, such as in tunnels and Bushcricket
between plants. They are aided There are hearing
i by scales on their abdomen anc organs on front
7 - strong muscles. legs.

N
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1
/RedSquirreI

Syuirrels are assisted in climbing trees b
long toes and claws. Squirrels jump on
tree-trunks and from branch to branch,
propelling themselves with strong
hindlegs. The fluffy tail works as a rudde
@ also as a parachute during descents

Sl 4 )
¥

@t&potted Woodpecker
The feet of the woodpecker have two digits
pointing forward and two digits pointing
backward. Such feet are for climbing. In
addition, woodpeckers have strong tail
feathers that they use to support themselves
on the trunk of a tree, when tapping with his
beak in search for insects.

N

Larva of a longhorn beetle
The larvae of many insects leg
a concealed life. The larvae of
longhorn beetles live under the
bark and in timber. Their
movement is connected to
eating: they chew themselves
through timber.

—

Adult of a longhorn beetle

After pupating, the larva of a Ighorn beetle
becomes an adult. Moving around on its six legs
the insect supports itself on pads. Climbing is als
assisted by claws and spikes on the legs.

N 7
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Springtails

Small springtails live in decay. They ¢
equipped with distinctive furculum,
which,when they thrust it, allows
them to jump.

Glinoceros_%eetle adult \

Adult beetles have stocky
strong bodies and digging
legs that are equippedith
spines. Maléhinoceros
Beetles have a large hornlike
growth on their head.

N

ﬁhinocerosBeetle
larva

Larvae of the insects
that live in soil often
feed on decaying
plant remains and
underground parts of
plants. The body of a
beetle larva is
whitish and fleshy. In
addition to thorax
legs, they use
calluses on their

Qody for movemeny

Mole
¢KS FTNRYI

2T |
backwarddirected claws that have adapted for

digging. Moles pressuperfluous soil to the walls of
their tunnels or on the ground. Earthworms are a

f S3a Y 2 f

FI @2dz2NAGS FT22RO
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\

Remains of animals are food for mar
living organisms.

Burying beetles bury the remains of
smaller animals in the ground. They
can even move a caass, for
example, from a roadside to a place
with softer soil. Eggs are laid in the
buried remains. Burying beetles feec
their offspring with haHdigested
food.

I ot2¢gFfte&Qa 02RE
bluish metallic shine. Their larvae ar:
maggots that live ad feed in
carcasses.
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Ground beetle

Ground beetles are the
predators among insects.
They have strong jaws
and they are very mobile.

-/ Earthworm \
Earthworms use their
circular and longitudinal
muscles for locomotion. A
\" worm stretches out by
contracting its circular
| muscles and contracts by
straining itslongitudinal
muscles. Its movement is
assisted by slime and
small backwarelirected
setae situated on its lowel

\body part and sides. /
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EXERCISES

1. Which features of anatomy match the given ways of movement? Join the correct pairs with a
line. One feature may match with several ways avement.

Long hind legs Jumping
Strong front legs Climbing
Long toes Digging
Snakelike body Crawling
Long legs Running
Sharp claws

Slimy body

2. Cat paws

If you or a friend has a friendly cat, examine its pa\
and claws. How many toesdobh & Qa T NRY
legs have? How does a cat hold its toes when it
resting and when it is walking? How many toes tou
the ground when it is walking? Examine the pads
GKS OFrdQa LI sgad 5NFog |
OF iQa LI 6 [ rbuktofinuddy @durid,
then let it make some steps on a white sheet «
LI LISN 9EFYAYS GKS OF ¢
footprints of the front and hind legs. Gently stroki
GKS OFIGQa G42S8a FyR gt i
claws out and pulls them ingain.

Look out! Although cats are cute pets, hidden inside them are predators that can scr:

and bite quite painfully.

o® 2} GOKAY3 FTYAYFHfAaQ Y2@8SYSyila

Observe how birds move on the ground. Some birds jump, while some run or walk slowly.
Watch different species of birds and note how they move. What are they doing while moving

on the ground? Do they haltan F { S 2FF FNRBY GAYS G2 GAYSK
trajectory on the ground. Are there any regularities in the movement?

Observe the movement of an insect on the ground or on a plant. How does it move its legs?
How many legs does it lift at once?ittss movement steady or does an insect halt from time to
time? What else characteristics can you notice?
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4. Thousand or hundred legs?

In shady places, under stones, pieces of wood and tree bark
myriapods ¢ centipedes and millipedes. Gently raisee of them
onto a smoother surface for observation. The creatures defe
themselves by remaining still. For example, millipedes may
themselves up.
Observe the behaviour of the myriapod.
1 How long does it take before it starts moving again?
 Observai KS Y2@SYSyild 2F (GKS YAffALSRSQa fS3ax 4KA
notice?
1 Does a millipede have a thousand legs? If you cannot count them, find the answer from a
reference book.

p® CNRIQa Y2@PSYSyd 2y GKS 3INRdz/R

hod SNBSS | manNd thegiound.2 & S

A frog supports itself with its hind legs when it jumps. How does a frog use its front legs while
jumping?

Does the frog only jump or does it also walk? Its legs move alternately, not simultaneously,
when it walks.

Watch a moor frogcommon frog or a toad. What differences can you notice in their ways of
Y2OBSYSYGK ' fa2 20aSNWS | FNR3IQa Y2Q8SYSyld Ay

6. Go for a run with a dog

Running with a dog helps you make interesting observations about how animals move. This will
also relp you get to know your friend better.

Begin by moving slowly and gradually pick up speed. If you are on a bicycle, you can measure
speed with a speedometer. In winter, you can also examine footpiihy@u are running on a
roadside, make sure you pasttention to the traffic!

1. Observe how the dog walks. How do its legs move while walking? Does it walk calmly or
does it try to move faster? Does it want to explore the surroundings?

2.¢KS R23IQ&a Y20SYSyl OKIy3aSa o6& Lisledshovd dzLJ
Does it sniff the surroundings or does it concentrate on moving?

3. Increase the speed. How does the dog move now? What else can you notice? When
does running turn into jumping?

Note down how many different ways of movement you identified.

Which method of movement did the dog like most? Is this always the case when you go for a
run?

Why did the dog prefer a particular movement?
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Birds are adapted to moving in the air. | Like all flies and mosquitoes, the housefly has one pai
Their front limbs have turned into wings | wings. Its hind wings areduced and have become halterg
and theirstrong pectoral muscles move | that help to keep flight balanced. The housefly flies v

& \ their feathered wings. Bird bones are quickly and can move its wings up to 33 times per secon
hollow inside so that the bodyweight is | lives near humans, sewer pipes or on dumping grounds

., assmall as possible, which makes it feeds on excrement and rotten food by means i$
é easier for them to fly. proboscis. The housefly is able to hang upsiden thanks to

gland pads under its legs.

Butterflies have two pairs of wings
dzi G SNFE ASaQ 6A
scales, which are situated so that
half of one scale covers half thie
next one. The European Peacock
a species of butterflies that
belongs to the family of
Nymphalidae. Its wingspan isd0
50 mm. The European Peacock is
easily recognisable due to large
eyespots and bright colours.

Hawkers, he largest insects in
Egonia, belong to the order of
Odonata(dragonflies) They
manoeuvre skilfully and are fast
flyers. They have two pairs of wings
but the pairs are not attached to
each other and can move in differen
directions. The wings of the Brown
Hawker are transpardnyellowish
brown and have black veins. Large

CSYFES 2Ay{iSN eyes givehawkerswide range of
diminished and they are not abl vision; it is able to see clearly up to
to fly. They attract males by 10 metres.

exuding a smell.

SSit SaQ T2 N5 hargeded Thiylad Salled 8yd2 Yrisler
the elytra are transparent hindvings that ae used for flying. In order to fly
a beetle lifts its elytra and extends its hind wings. The Cockchafer is a
nocturnal animal and orientates itself by means of antennae, which
resemble small fans. Antennae are olfactory organs that allow a beetle {
smellfood from far away. Mass flight of Cockchafers means that it is the
G6SRRAYI GAYSE®
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The Mazarine Blue is a diurng
butterfly named after its

Y I  Bighiblue wings. The
Mazarine Blues are relatively
fast fliers. While sittingn
blooms, they put their wings
together on their back. The
bottom side of their wings is
usually greyish or whitish with

small eyespots.
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Fast flight, alternated with short gliding, i
charaderistic of the Common Kingfisher. Whil
stalking its food, a kingfisher sits on a branch th
extends over the water. When it notices some pre
it dives vertically for about 20 cm into the water an
snatches the prey with its beak. The Comm
Kingfisher usually nests in a steep riverban
preferably in a sand outcrop.

Gray Herons have good eyesight an
hearing. The Gray Heron often holg
its neck in an Shape when it flies or|
is on the ground, so that its head i
against its back. Its wings are strong
bent downwards during flight and its
movement is slow and heavy. Mos
herons migrate to the south in
autumn, with only a few remaining
where they are. They primarily fee
on fish,frogs and lobsters. In order tq
catch a big fish, the Gray Heron sta
it with its long and sharp beak. Herori
live in forests near the water and neg
in colonies.

The Reed Bunting is a mottled brown, black and white b
It often waves its tail while sitting in the thicket of reed ar
its short wings only enable tb make shorterm flights
over a wetland. The favourite habitats of the Reed Bunt
are meadows and swamps.

Dragonflies feed on other insects by catching them straight
from the air or sometimes from plants. The male Beautiful
Demoiselle has bright blue wings and a breen body.

Their fore ad hind wings are almost identical and rise
vertically above the body while in the resting position.
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