


A Mount Everest

in the worid. Some places are mountainous.
some are flat, some can be described as
spectacular and others simply as
interesting. Geographers call the scenery of
a place the landscape. Some examples of
the world’s landscapes are shown in
photos A, B and C.

The surface of the earth and the
landscapes we see around us not only
differ from place to place, hut they are

B Monument Valiey, USA

Fregze-ihow weathering

This con glso be called frost shattering. Water
may get info a crack in o rock and freeze, As the
water fumns o ice it expands and couses the crack
fo open o Hile. When if thaws the ice melis and
changes buck to waler. Repeaied frapzing and
thowing weckens the rock and splits it info jogged
piaces, This type of westhering is common in
meuntainous oreas where temaerciures are offen
around freezing poini. '

There is a great variety of different scenery

changing all the time. Rain, sun, wind and
frost constantly hreak down the rocks.
Great raountain ranges get worn down,
valleys are made wider and deeper, and
coastlines are changed. The breaking up of
the earth’'s surface in this way is due to
weathering and erosion. Weathering
takes place when the rocks are attacked by
the weather. Erosion is the wearing away of
the land. These two pages show some
examples of weathering. Erosion is
explained more fully on pages 6 and 7.

& Guilin, China

of ihe rock expands slightl
s the tock coniracts, 0o




jological weathering
lis is due 1o ihe action of plonts and animals. Seeds may fall
ta eracks in the rocks whers shelter and moisivre help them

ow into small planis of frees. As the rools develop they A
ndudally force the crocks to widen and the rock io fait aparl
rentugtly whole rocks can be broken info small pleces.
srowing animals such a5 rabbits, moles and even
swthworms can also help brack down rock.

'5-_-conicsns'
rock ihe. ucid of fiacks it ond causes ihe rock 1o ot and 4

" _'..aheméeai wemhermg T |
“This s causeﬂ by the aciion. 0§_waier {)rdnrcz’\; mmwnrer S
- When it comes: info’ conmst with

nall amounts of a

E ;:GWGV The resuits of this can be seen on. buildings and in
' ards where the stone hos
t’zz 'mrzls:e'chen;i_cq ;

ble

been wWorm awo pi?fed“
eathering happen fasler, so it

Make a larger copy of diagram D. 3 With the help of a labelled diagram show
a) Write in the meaning of weathering. how freeze-thaw weathering can break
b) Add labels to the weathering up rocks.

features. s 4 a) Make a larger copy of diagram E.

Weathering is
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Copy and complete these sentences.
a3} Freeze-thaw weathering is . . .
b) Omion-skin weathering is . . .

¢} Chemical weatheringis . . .

me* these snnple sketches of photos A B :
and € Give each sketch a title'and -~
undemeath say what type of . we_aihcimg is
likely to-be most 1mpor£ant'there Gave T

by Show how root action can break up
rocks by adding the following labels
10 the correct boxes. Clve your
diagram a tite.

;\:rf,a,sms for. y@ur amwers
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Weathering and erosion work together. and loose rock, so changing the landscape.
Weathering breaks up and weakens the People also remove trees and vegetation
surface of rocks while erosion wears away  which can allow waler. wind and ice o
and ramoeves the loosened material. The erode land more easily.

action of rivers, the sea, ice and wind are
the chief types of erosion. Human erosion  The work of rivers, the sea, ice and wind
is also important. Bulldozers and lorries are explained in A below.

A can dig out and move large amounis of soil

o

]
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: Rivers

Every dc;y nvers wear

" away tiny bils of rock

from thair bed, ond_ ea:

nto the banks' on

gither side of he

“channel. This material
“is carried downstream

ond deposited when

the wirer slows down,
In times of flood large
boulders may be
dcosened and rolled

. “down the river bed.

: f.:'.:.-\;’G iey ‘Stonesand
. boulders that fall’ on TO
S freeze m_?o the i ice

-':_As .ne'glamer moves,
it carmies 1is rdterial -
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;-euch wave hifs the
‘rock with a weight of
several lonnes, When
“ihis s repeated mum,f i

fimes, the totlis

‘wettkened and pseces'.-_ i
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gy loose maierial
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: Explerers who CrOsS ée*ferm in cars Oﬁen
find fheir painfwork worn awoy and their
-windscreens scraiched. This is because the

Wind

wind picks up tiny ;mfncles of sand and
blasts them against anyliing hatis in ihe
way. Rocks in deser oreas are offen
e;oded m?@ 5t r{mge shupes by 23’115 scmd




Look at carloon B on the right. It shows
some gardeners who are trving to alter a
garden by digging out soil (erosion),
moving it in a wheelbarrow
Jransportation), and dumping it
somewhere else (deposition). The more
anergy they have, the more soil they can
lig or transport. When they are tired the
ligging slows down and they lack the
strength to push the barrow, resulting in it
oppling over and dumping its load.

Jn a larger scale, mountains, valleys,
slains and coasts are shaped and changed
y water, ice and wind. Erosion wears
way the land. transportation moves the
naterial from one place to another and
teposition builds up new landforms.

7 WMM@}’?&E?} Hvers 4nd coasts
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a) List the following in order of how
hard they are. Give the hardest first
and the softest last.

Steel  Chalk  Soup Wood
Rufzber Diamond  Plastic

b) Put aline under the two vou think

worild be most difficult to wear down,

¢} Choose any three from vour list and
say how they might be worn down.

Of the five statements below three are

correct. Write out the correct ones,

& Weathering is the breakdown of rock
by rzatere.

‘@ Erosion is the wearing away of rock.

-8 Weathering and erosion are the same.

& Wea thering moves material from one
placeto another.

® Erosim includes the removal of loose
materal,

a) Make a large copy of table C.

b) Adcllabels to each drawing.

¢) Wrir a short description for each
type of erosion,

€ Types of erosion

i
i
H
!

x}fgw it works. 4

Cartoon B shows erosion, transportation
and deposition in 2 garden. How else could
this be shown? What about a bulldozer,
washing dishes or sandpapering wood? For
one of these ideas. or for one of your own,
draw a simple labelled cartoon to show

e
ya f'x

Typo

Descripiion
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Rivers work hard. They hardly stop and somewhere else. In this way rivers can
they continually erode and move material wear out and deepen valieys. They can also
downstream. They are a major force in change their shape by depositing material.
shaping and altering the land. Running

water by itself actually has little power to The landforms to he seen along a river
wear away rocks, What happens is that the  change as it flows from source to mouth.
water pushes boulders, stones and rock These two pages explain the features of a
particles along the river's course. As it Trver in its upper course which is usually in
does so, the loose malerial scrapes the the hills or mountains. Diagram A and
river bed and banks and loosens other photo B show how a river culs out a steep
material. Much of what is worn away is sided valley that is V-shaped.

then transported by the river and put down

Eroding down Weathering Stope fransport V-shaned vailey

1 The river erodes 2 As the river culs down, 3 The loosened material 4 Thaendresuliis a
downwards s boulders, the steep sides are stowly creeps down fhe steep sided valiey that
stones and rock porticles aftacked by weothering. stope becouse of gravily has the shape of @
are bounced and scraped This breaks ug and loosens of is washed inlo the iefter V.

ateng ihe channel bed. the sail and rock. river by rain water. The

river carries it away.

g

The moking of ¢

Y-shopad vallay River source

Slopes ehacked
by wecthering

V-shapad valley

Piver erodes
downwards

Rocks and pebbles
moved olong the bed

Gravily and rainwater
move malerdl downwaords
(slops fransport)

Weaihared and
eroded muaterial
transported by river
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able € below and sketch D give some
atures of a river and its vailey.

DUICE

}Wnere a ﬁVEI‘ slaris

purs

‘aliey sides

a nver wmr:is

G IIVGF

Rrﬁge; oi iond amand whtch

?he siopes on eﬂher snde of

tshaped véﬁey

'i”he shape ofa vslley inis
UppEr course

The course of a river

hannel

liver baunks Tha sides of g river channel
;_iyer bed e _Thp pottom of q river uhsnneﬁ
oad o Material that is earned or

- moved by the river

N

Describe how rivers erode their
channels. Include these words in your
description.

pushes lovgens  moves

drops

scrapes

a) Make a large copy of diagram E.

b3} Show how a valley gets to be
V-shaped by describing what
happens at (33, &, @) and (3.

¢} Give your diagram a suitable title.

b a) Sketch F is a simplified drawing of
theriver valley shown in photo B.
Mazke a copy of the sketch.

Acld the terms below to your sketch
in the correct places. The

in formation at the fop of this page
will help you

b)

River bank Load
Veshaped valley

Réwer charinel
Velley side  Spur
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A

Waterfalls are an atiractive and often
spectacular feature of a river. The highest
waterfall in the world is the Angel Falls in
South America. Its total height is 979
metres. That is about four times the height
of Britain's tallest building, the Canary
Wharf Tower in London’s Dockiands.
Waterfalls in Brifain are much smaller than
this (diagram A). One of the finest is High
Force in the north of England, it has a
height of just 20 metres. It is most
impressive in times of flood.

Probably the best known waterfall in the
world is Niagara Falls. It lies on the Niagara
River which forms part of the border

B

A Hord rock
Soft rock

hetween Canada and the United States. In
this area. a band of hard limestone rock
lies an top of softer shales and sandstone.
The river flows over the top of the hard
rock then plunges down a 50 metre cliff. At
the bottom of the cliff the water has worn
away the softer rocks to form a peol over
50 metres deep. This is called a plunge
pool. Down from the falls is the Niagara
Corge. A gorge is a valley with almost
vertical sides that has been carved out by
the river and the waterfall. Photo D shows
the gorge and waterfall at Niagara.

Sketch B shows the Niagara Falls area. The
falls here are eating into the cliffs behind
the waterfall at nearly one metre a year.
The gorge that has been left behind is now
11 ldlometres long.

Many waterfalls are formed in the same
way as Niagara. They occur when rivers
flow over different types of rock. The solt
rock wears away faster than the hard rock.
In time a step develops gver which the
river plunges as a waterfall. Water also cuts
away rock behind the waterfall. This causes
the falls to move back and leave a gorge as
it goes. Diagram C shows how a waterfall
may be worn away by a river.

Piﬁ;}gs poot

Waieriall moves back

2 Tha hard rock obove
iz undercui a3 arosion

i Foiii'ng wirter and
rock padicles or

boulders toosen and of the soii rock
wear oway the soffer continges.

rock. -

3 The hard rock
collapses info the

4 Frosion continiues
and ihe waterfoll slowly
plunge poolfobe . eals ifs way upsiraam,
broken up ond woshed  jeaving o gorge
away by the Tiver, The behind,

position of e falls

movss back.
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Map E shows the Niagara Falls area. Z a) Make a larger copy of diagram F.
a) Make an accurate copy of the map. b} Put these labels in the correct places.
by Colour the water blue and the land Hard rock  Soft rock  Plunge pool
area green. Hard rack breaks off  Eroded material
¢} Label the lollowing: Undercuiting  Waterfall moves back
USA Canada American Falis
Horseshoe Falls Niagara Gorge e F

Niggara River Goat Island

dy Draw on and label the original
position of the falls.

e) The falls have taken 30 000 vears to
wear back 11km. Draw on and label
where the falls might be 10 0600 years
from now.

{ay

Hurcﬁ rock d
nueni Slegp slope

-------- -~ Walsriali
¢ kn 5
{ o

Soah

3 Sort the phrases on the right into the
correct order and link ihem with arrows
to show how a waterfall mayv be worn
away by a river.

Ml g et
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Have you noticed that rivers rarely flow in
a straight line? Usually they twist and turn
as they make their way down to the sea.
The only time they are straight seems {0 be
when people interfere with them by
building banks or diverting their course.

Bends develop on a river mainly because
of the water's eroding power. Think about
when you are a passenger in a car and it
goes around a corner, You are thrown
towards the outside of the curve, often with
quite a lot of force. The same happens
when a river goes around a bend. The
force of the water is greatest towards the

outside of the bend. When it hits the bank
it causes erosion. This ercsion deepens the
channe! at that point and wears away the
bank to rmake a small river clitf. On the
inside of the bend, water movement is
slower. Material builds up here due to
deposition. This makes the bank gently
stoping and the river channel shallow,

Diagram A shows what happens on a river
bend. At the bottom of the diagram is a
cross-section. This shows what the river
would look like if a slice was cut across it
from one side to the other.

12

Slowest flow is on the
ingide of the hend

Deposition tokes placs

| The channel s shallow

Water flows downsiream

e

B Deposition on the
inside of o river bend

G Erosion on the
oufside of o
river bend

Fastest flow s on the
oufside of the bend

Erosion takes placs

The bank is
worn away and
G river ohif
develops

The channel s despsned




1 Weathenrg, rivers and coasis

ook at sketch P and photo E. The river

as many bends. These are called
weanders and are a common feature of
10st rivers, On either side of the river
hannel there 1s an area of flat land called
¢ flood plain. This area gets covered in
rater when the river overfiows its banks.
tood plains are made up of allavium, a
ne muddy material that is left behind after
oods. Alluviam is sometimes called silt.

lood plains are useful to people because
wy are areas of flat land and have rich
rtile soil, This makes them good for
uilding on and for farming.

Look at diagram F, which is a simple 2 a} Make simple sketches of photos B
cross-section of a river bend. and €.
a} Drawthe cross-section. b) For each skelch describe the river
b) Write the labels from G in the feature that it shows.

correci places, ¢} Explain how each feature was made.

¢y Give your drawing a title.
d) Descibe why one side of the river
berzdis different from the other.

3 Give the meaning of the terms shown in
sketch D.

™

i a) “ite down two reasons why the
Heod plain of a valley is good for
fuming.

by Ove one problem of farming the
#lood plain. Suggest what could be
cante to reduce the problem.




7 Wmeﬂ;@, rivess and coasts

The sea is never still. On quiet days the
movement is slow and gentle, and the sea
is flat and almost calm. On stormy days
large waves crash against the shore. These
large waves have such force that they can
drive a ship against the rocks or smash up
sea defences and piers. The sea can also
wear away the coast and move bits of rock
and sand from one place to another. This
ahility to erode, transport and depaosit
material produces many interesting coastal
landiorms.

Erosion landforms are made by the
wearing away of the coast (photo A). In
stormy conditions the sea picks up loose
rocks and throws them at the shore. This
hombardment undercuts cliffs, opens up
cracks and breaks up loose rocks into
smaller and smaller pieces. Areas which
have soft rocks are worn away more easily
than those with hard rocks. The soft rock
areas bhecome bays and the hard rock
areas become headiands. A bay is an
opening in the coastline. A headland is a
stretch of land jutting out into the sea.

Sketch B shows how a headland is eroded
by the sea and how other landforms
develop.

HEADLAND

Sea cove

‘e se0 anacks smoli piocks
and opepsthemup’ 520

E U When the cove wears ighi < Furihierer
cihrough the hoadiand o 7o Tisolans
“arch forms ' Cnilenot robkstriding Ty
RN "y fromidie coos Thepillar
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:aches are one of the most common

ttures of our shoreline. They are formed
1en material worn away from one part of

> coast is cartied along and dropped

mewhere eise. A beach is an example of
leposition landform. A spitisa
e of beach extending out into the sea. it

a long finger of sand and shingle that

£n grows out across a bay or the mouth

a

river,

special

T Weatherng, nueis avd coasts

Photo € and map D show Spurn Head
It is 6 kilownetres Jong and forms a

spit.

sweeping curve that stretches half way

across the mouth of the River Humber

continually Changing its shape as new
maierial is deposited and old material
worn away or moved elsewhere,

b is

is

‘e moking of Spurn Head spit

L= ¢}

Erosion of ¢oastling norih of Spurn Heed
Eroded malerial fransporied down the
coast by sea curnrents

Materiai dropped where coasiline
changes direclion

Spi grows out froms coast as more
material builds up

End of spif curved by action of the
woves

t)
3)

D

Make & skeich of photo A.

Marls and iabel on vour skeich the
following terms:

crack cave arch stack
mateyial from a collapsed arch
Give your sketch a title.

Draw map D showing the Spurn
Head area.

Shacle orange the area of

coastal erosion from Flamborough
Head to the northern end of Spurn
Head,

Shacle purple the areas of

depcsition on Spurn Head and in the

moth of the Humber,

Draw an arrow to show the
movement of eroded material along
the =oast.

Explain why some of the villages on
map D have been 'lpst’

Howshas the shape of the mouth of
the Humber changed since Roman
timey?

: ]
Flamborough Heod
griglingion ., Key
. g -~ Gouslline in Roman times
' E « Lost village of town
- j
& . Erosien
Hornsea # e - Deposition
. .," L
eh
) HNorih Seo
Huilz
SR =
N QA’% ",
FS ’;j){ﬁ . .'ﬁ i
S o
Grimsby Sﬁu tn Head
G 10 20 30km Stimma

4 Explain how the spif at Spurn Head has
been made. Include these terms in your

wriing.

erosion  Flamborough Head
ranSportaiion  CUrrents
Spurit Head  grows 6 B

deposition

aiways o
© . changing-its shape R
- Some p_urf;, are i}nmg e

- The consfline

L ciepacs

15
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Water is one of the basic needs of human
life and for this reason rivers have long
been good places o lecate towns and
cities. Rivers can provide waler for
domestic use and supply the needs of
indusiry and agriculture. They may also he
used for communications, the generation of
power arxl, more recently, for recreational
purposes. Sadly, they are also used for the
dispusal of unwanted waste. Waste that is
put into rivers from farmland or from cities
is continually carried away but there is a
limit to how mucl a river can get rid of.
When that [imit is reached there becomes a
serious polluticon problem.

The River Tyne is an example of a polluted
river. Most of its pollution comes from the
large industrial towns of Newcastle upon
Tyne and Gateshead. As map A shows, raw
sewage from nearly a million people as
well as waste from scores of lactories was
dumped directly into the river. The result
was unpleasant sights and smells, danger
to public health from poisons in the water,
and a biclogically dead river that was
unable to support fish or any other sort of
life.

Kay

Wosie fad through sewers
directiy into the seq

‘1 Domestic ond indusirial wasks
| fad through over 200 sawers
| directly info the siver

Faciories dump uniregied
waste, including chemicals,

: :_: Buili-up area

- Ol S8Wers

diracily info the river

o NonhSeo .

Ships” waste
dumped direcily
iro the river

Give six reasons why many towns and
cities are located beside rivers.

Draw a warning poster to be placed
along the banks of the Tyne showing the
dangers of pollution in the 1970s.

Your poster should show the facts, be
colaurful and atiract attention.

imagine that you work for a pollution
research unit, Write a short report to the

National Rivers Authority siving the main
causes of poliution on the River Tyne.
Use the headings Domestic, Industrial
and Shipping for your report. Make vour
report about a page long.

4 Describe the River Tyne clean-up

scheine by writing oul the following in
the correc! order. Start with ‘Tomestic
waste . . and end with *. . . and fish

16
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On a hot day in the summer of 1964 a million clean-up scheme involving the
Council peeting held near the River Tvne construction of 73km of new sewers.
had to be stopped because the smell from The scheme is explained in map €.
vhe river was so bad. The river today I8
very different. It is clean. attractive and an
ideal place for water sports like safling.
rowing, powerboat racing and windsur fing.
It is also reckoned to be one of the best
salmon fishing rivers in England.

This dramatic improvement has been .

brought about In two main wavs:

e first, hy stopping industry from dumping
waste directly into the river

& second. by setting up a huge 8150

¢

1480s

Solid sewage fiom
reaimeni works
dumped in Norh Sga

Sewage clconed and
zoried of Howdon
reatmeni works

ly ciean stam; water aliowed
How directly into the rver

-4 Faclories required by low
fa ¢lean thelr own wosie

- Norfir S26 _

N

Key

Ships’ wasie
still @ problem

e o 0] New sewet tokes woste
- baill-up areg S o realment works

- {icl sawer

‘ 0 .
i shwer 4 L !

retuzim,” Add a title (o your completed
desomplion.
w Domestic waste from houses
a Clean water is returned {o the river For a poliuied stream, m@x or I'ﬂie
3 flows down the new sewer to that you know:
g 50 the river quality improves o Sav what the pcsl!utmn pr <sbi@m is.
3 goes into the sewers then & Describe the causes of pollution.
¢ the treatment works. ® Suggest how the pollution pwb €11
¢ and fish retarn. _ may be reduced.
& A
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| Forgek the corgo
sye're careying.

'm omaore worred
about the sbuff

N

i

b et

The North Sea is very important. Over 50
million people live close to its shores and
no other sea in the world has so much
industry operating around it. The sea is a
great provider. It gives us sand and gravel
for the building industry, cooling water for
power stations and fish for food. Coal, oil
and gas are extracted from below its
shallow, stormy waters and busy shipping
routes ¢riss-cross the sea from one side to
the other. The sea is also important for
recreation - a place to sail on, swim in, or
simply a place to relax beside.

Unfortunately the North Sea is also flthy.
In fact. it is one of the dirtiest and most
polluted of all the seas in the world. It has
been called ‘Europe’s dusthin’ because
evervone dumps their unwanted rubbish
into it. It is estimated that over one biliion
tonnes of pollution enter the sea every
year. Poisonous chemicals, domestic
sewage, oil, litter and even radioactive
waste all get dumped into the sea.

Some of the causes and effecis of this
pollution are shown in map A below.

Lsgr!-ﬁon

@

MORWAY

NETHERLANDS
GERMANY

-

_- O oBELGIUM -,
CFRANGE
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- SWEDEN

wMoain polluting rivers

it spilloge

Burning of wosie af se0
Armosphetic poliution
%@% Rodioactive pollution

Dumping of sewage and
industriol wasle

" Main areas of diseased fish
Maoin arsas of poisoned shelliist
=g Nain areas of s2Qi degins

=~y Seq hirds kilied in oi stick

Worst poltuied coosis

Penple peisoned by polivted
seq food

00 km




Jleaning up the North Sea is very diificull.
#e do not know exactly what is dumped in
he sea or what actual damage it does. Nor
1o we know how to clean up the sea or
stop people dirtving it. Eight different
sountries border the North Sea and each
slames the other for being the worst
»olluter. How can laws be made which will

1 Weathering, rivess and coasts

be accepted by all? Cleaning up a mess is
never easy but unless something is done
sooq, the damage to the sea will be 50
greal that it may never recover.

Look at diagram B, it shows some of the
solutions and problems nf cleaning up the
North Sea.

We nzed 1o spend
more money
on research

But who wilt
pay for that?

Vé nedd some ¢ egum ong ée sio;:x
W pﬁ”ﬂdkﬁi : S W”_“"-m.,

ndusiry must be mage fo clean
1D their own waste

{ thos will s
10815 00 puiprasss up

fi's up o the individuol 10 insist
on g potiulion hon

1 a) MName the countries that have
cowstlines on the North Sea.
B} Which countries suffer the worst
coastal poliution?

2 Draw table € below, and compiete it by
writingin six causes and six effects of
Norths jea pollution,

Note -there is no need to link each
cause with an effect. o

Horth S%a Pollistion

Causes - | Effects

o o o /:/'\\__ /“"‘ﬂ-‘v/\“m

<,

Van

3 A shiphas to take some cargo from
Aber-deen down the east coast of Britain
to Lowdon, From there it has to sail
acreess to Hamburg in Germany.

Follosy the ship’s route on map A and list

the types of pollution it will pass
through.

4 Give six reasons why if is difficult to
clean up the North Sea.

e
e

s

Imagine that you are taking partin a

march against North Sea pollution.

w Design a banner to take with you.

¢ (On the banner give suggestions as to
how the sea might be ¢leanad up.

e Add drawings and colour to make it
interesting and atiractive.

2 Draw the flags from diagram B and

. meny couniries.

We need some internalional fows
to ban wosfe dumping

Bul wili alf the
countries agree 1o
the same iow?

match sach one to a North Sea country,/

19




