CHAPTER

i

IZTZBE

Peoplewho study the Earth —the Earth Scientists—usually talk of four natural
realms on the Earth. Realms are areas which have some common features. These
are 1. Lithosphere, 2. Hydrosphere, 3. Atmosphere and 4. Biosphere.

You haveread much about many of theseinthe earlier classesbut in thisehapter,
we will see some broad features of these spheres or realms, and how they are
interrelated and al so how human beingsinteract with them.

1. Lithosphere: Itisthe solid crust or the hard top part of the\Earth. It is
made up of rocks and minerals and covered with athick layer of soil. (In Greek
‘Litho’ meansstoneor rock and ‘ sphaira means sphereor ball:) It isnot asmooth
surface asyou see on the globe, but has high mountainspplateaus or high lands, low
plains, deep valleysand very deep basinswhich arefilledwith water (oceans). Many
of thesefeatures are shaped by wind and water.'Portions of thiscrust, intheform
of dust etc., are mingled with the air too. When the lithosphere heats up due to
sunrays or cools down, it influencesthe air‘and water too. We and most other
living beingslive on thisrealm. We usethe rocks and soilsand other thingsfound

onthishard crust, in many ways:

2. Hydrosphere: The realm of
water is called Hydrosphere. (It comes
from the Greek word ‘hudor’ meaning
water.) Some part of ‘the water is found
deep down under the earth among rocks
(ground water or,mineral water). It
comprises of thewvarious sources of water
and.different types of water bodies like
riversylakes, seas, oceans etc.

37 Atmosphere Thethinlayer of air
that surrounds the earth is Atmosphere
(The Greek word *atmos’ meansvapour).
It consists of a large number of gases
including oxygen, nitrogen, carbon
dioxide, water vapour etc and dust
particles.

Social Studies

e You have read about mining of

mineraslikebaryteor coa. Inwhat
ways do you think does mining
affects the lithosphere, hydro-
sphere and atmosphere?

Human beings consume a lot of
medicineslike anti bioticsto cure
sickness. How do you think doesit
affect thelithosphere, hydrosphere
and biosphere?

You may have noticed that many of
the‘scientific' termsuseare Greek
or Latin words. Why do you think
do they use Greek or L atin words?
Discusswith your teacher.



4. Biosphere: Thereamof lifeincluding bacteriawhich livehighupinthe
atmosphere or in deep oceans constitutes the Biosphere. (From the Greek word,
‘bios meanslife.) Asyou may have noted above, life needsthe presence of all the
three realms—Iland, water and air.

Now you can realisethat these ‘realms’ are deeply interrelated and influence
each other. Wewill study about thefirst realm Lithosphere in greater detail. The
remaining will be studied in the next chapters.

What kinds of questions do you think would be answered in this
section? Tick them in thelist given below:

* How doesitrain? » How do vol canoes erupt andearthquakes occur?
* Why aretheremountains? «Why aretherevalleysand gorgesalongrivers?
* How dothewindsblow ? < How aredeltasformed ?

L andforms

Lithosphere dealswith theland welive upon. Asyoursaw inthelast chapter, the
crust of the earthisuneven, the very low basinsarenow filled with oceans and then
therearethe continents. Theseare known as' first order’ landformsor the primary
division of the earth’s crust into oceans and continents.

Fill up thisempty map of the world by naming the continents and col ouring them
brown and naming the maj or oceans and col ouring them blue.

Map 1: World Map - Continents and Oceans

The surface of the continentsisnot even—they haveplainlow lands, plateaus
and high mountains. Theseare also, inaway, aresult of theinternal processes of
theearth . Theselandformslike mountains, plainsand plateaus are called * Second
Order landforms'.
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The Jigsaw Puzzle and the Moving Plates!

In the previous chapter, we saw how many continentslook like piecesof jigsaw
puzzle (Fig. 1.4); how scientiststhought that, in the beginning, probably all continents
were held together and how they broke up and gradually drifted and cameto their
present places. After yearsof careful study, geol ogists have concluded that all the
continentsand even the oceansare actually situated on massive base of rockscalled
‘plates’ . There are about seven major plateson the Earth
and several minor ones. (The major plates are African, _
North American, South American, Indo Australian, ~lectonics comes fromthe
Antarctic, Eurasian and Pacific Plates. Among theminor Greek word—*tekton” meaning
plates are the Nazcaand Arabian plates). What isspecial carpenter or builder. It is
about these *plates ? These plates actually ‘float’ onthe related to the Sanskrit word
mantle. They are constantly being pushed and therefore «takshan’ meaning carpenter.
keep moving slowly. They move so slowly that we can’t
feel the movement. As a result of this movement, one plate pushes another
neighbouring plate. The region where the two plates meet,and'push each other, a
lot of pressureisexerted by each of them on the othér."One plate is pushed under
the mantle while the other plate is pushed up to formachan of mountains. This
movement of platesis called ‘plate tectonics . This process causes earthquakes
etc. Now, why arethese platesbeing * pushed" 2:.Whaopushesthem?

Bustralian Pate =

sh Antarctic Plate

Map 2: Map of World plates

Sea floor spreading: Geologists studying the crust under the sea have
discovered that under some oceans like the Pacific Ocean, there are mid ocean
ridges or ranges. They are formed by the lava rising up from the mantle. The
eruptions on the ridge create new ocean floor made of basalt rocks, which then
spreads laterally from the ridge. Thus, the mid-ocean ridges contain the newest
crust formed on the planet. Thisfresh crust isbeing slowly pulled away from the
ridge widening the ocean basin. Thisleadsto what iscalled * sea-floor spreading’ .
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warping, stretching of continent

—

formation of rift valley
Stage-1 : Continental cracks due to pressure of
convectional currents

ancient ocean
Stage-2 :The cracked portion of the crust
collapses to form the rift valley or depression

mid-ocean ridge older ocean

Stage-3 : Oceans take the place of
depression, still the magma keeps rising to
form the cracks or fault

Stage-4 Ocean at present

Fig.2.1: Seafloor spreading

Drama at the margins:
Themarginsof theplatesor the
boundaries where the plates
meet are the sites of highest
geologic activity. We saw how
new crust isformed leading to
sea-floor spreading along the
mid oceanridges. Similarly, in
other margins of the"plates
where oneplate meetsanother,
often the incoming plate dips
under the stableplate. In fact,
the incoming plate actually
goessinto, the mantle of the
earth and becomes molten due
tothetheat of the mantle. The
platethus going into themantle
actually pulls the rest of the
platewithit. This, inturn, pulls
the newly formed sea floor
near the ocean ridges. For
example, the Indian plate (on
which the Deccan plateau of
south India‘rides’) pushesthe
Eurasian plate and goes under
it just where the Himalaya
mountains are. Just imagine—
one day in very distant future
theland you are standing upon
will go under the Himalayas
and join the molten mantle! In
fact, the Himalaya mountains
wereformed by this process of
theIndian plate pushingintothe

e Locatethe Himalayas, Andes, and Rockies mountains. Why werethey formed

in those locations? Suggest reasons.

e Areall rockson the earth formed in the mid-ocean ridges?
e Geologists have found fossils of sea animals on the Himalayas. How do you

think are these fossils there on the Himalayas?

e Why doyouthink wedon't feel any of these mighty changestaking placeontheearth?ls
it becausethey don't affect us? Do you think these changes affect usat all?
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Eurasian plate (just asif you spread asheet of cloth on atableand pushit fromone
side it will fold and form mountain like formations). Recently earthquakes are
occured in Nepal and Pakistan asthe Indian plate subduct the Eurasian plate. Many
of the plate boundaries are al so charecterised by vol canic eruptionsand earthquakes.
They arethe most earthquake prone and volcano prone zones.

Slow Movements and Sudden M ovements

In the above section, we saw two kinds of changesin the Lithosphere- first,
the very slow movements leading to the formation of the crust, movement of the
continental platesand their eventual returnto the Mantle. Second, the suddenand
dramatic eruption of volcanoes and earthquakes. The sudden movementsican.be
destructive and cause much damage. At the sametime, they also lead tochangesin
landforms.

Volcanoes: See the figure
of a volcano. Volcanoes are e =
places on the earth’s surface  Layersof lavaand—. |68
where molten material fromthe 55
mantle erupts on the Earth’s
surface. Thismolten material is
also accompanied by steam,
smoke and various forms of
gases from the depths of the
earth. The smoke, ash and dust
spreads out in the atmosphere
whilethe molten materials cool
and form hard rocks called
‘Igneousrocks .

Some part of the lava may Fig. 2.2: Sructure of the Volcano
not reach the surface and'may
cool under the surfaceand becomerocks. Thesearecalled ‘intrusivelandforms'.
They are.usually covered with older rocks and are exposed sometimes due to

: \ .
: .Lavé_YoIcanlc bombs

. n - Central vent

Important volcanoes in the
world

Sromboli - Sicily
Mt Pelee - West Indies
Mount Vesuvius- Italy

Fujiyama - Japan
Cotopaxi - Equador
Mayon - Philippines
Barren,Narcondam - India

Fig. 2.3: Sromboli Volcano (most active volcano in the Kilimanjaro - Tanzania

world or light house of The Mediterranean sea)
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erosion of the covering rocks. A part of the lavawhich pours on the surface of the
earth forms the ‘extrusive landforms'. Not al of them come from volcanoes —
some of them are poured out of fissureson the earth’ssurface and spread all around
them. Such flowsof lava, for example, occurred
many times on the Deccan leading to the
formation of the extensive lava plateau.

e Writeanimaginary description of
the damages that occur due to
Volcanic eruptioninan area.

For many decades,
geologists noted the high
number of earthquakes
and volcanic activity §
occurring around the ™
‘Pacific Rim’ — the edge of p=
the Pacific Ocean basin. :
About % of all active
volcanoes in the world lie
within the Pacific Rim. The
theory of plate tectonics
provided the explanation
for this pattern. Plate
boundaries are found all
the way around the Pacific Antartica
basin. Itis along these plate Map 3: The Pacific Ring of Fire
boundaries that many
volcanoes and earthquakes occur, giving it the name ‘The Pacific Ring of Fire.

External Ppr ocesses

Wesaw.how rocks and mountainsrise up dueto theinternal processes. Externa
forceslikewater and air are working vigorously to wear away the surface and the
interaction of these constructive and destructive forces gives rise to the great
diversity of present day landforms. These external processes, on one hand, wear
away the surface of the rocks and mountains, then they transport the worn out
particles and deposit themin low lands and basins. The process of wearing away
and deposition causes ageneral levelling of the surface.

This shaping of the landforms by wind and water is called ‘Third Order
Landforms by geographers. These land forms include features like carved
mountains, valleys, deltas, sand dunes etc. Processes like weathering, erosion,
transportation and deposition are largely responsiblefor these landforms.
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It is known as denudation process. Denudation is a continuous process. The
lowlands what we see today were once mountains and plateaus. Landforms
continuously keep changing dueto denudation activities. But these changes occur
very dowly. Thestructureof mountains, plateausand plainskeep on changing through
aprocess known as erosion cycle or geomorphic cycle.

How air and water transform the surface of the Earth?

Rocks were formed out of the molten material coming from the mantle of the
Earth. Theserocks, over millionsof years, have been shapedinto valleysand plains
of loose soil, river valleys cut into mountains and plateaus etc. Now, how did this
happen?

Actually, the hard primary rocks are broken into smaller pieces. Thesesmaller
pieces are cut off from the parent rock and carried lower down toether places and
deposited there. Thisprocessisformally defined asfollows:

1) Weathering : Weathering isaprocess by which the gradual disintegrati on of
rocks by atmospheric forces or weather forces. The rocks, when.exposed to heat,
expand and contract when they cool down. Thishappensevery day during day and
night and year after year in summer and winter seasons’As surface rock contracts
and expands and contracts again, it gradually becomes brittle and beginsto break
down. Water and moistureintheair also helpinthisprocess. Water reactswith the
chemicals of therocksand further weakenstherock. These processes by which the
rocks are weakened and broken are<called ‘ weathering’. Look at a large cracked
rock and you will find that the colour of, the internal core of the rock is different
from the outer layer —the colour of the outer layer changes due to this process of
weathering. You will find it easier to chip small
pieces of rock from the‘outer layer rather than
from the core of therock.

i) Erosion: Flowingwater and wind have great power and can dowly wear away
or cut away therocks and soil cover in higher places. Water actsin many ways, as
rain, river, flowing ground water, seawaves, glaciersetc. Wind too takes many forms
like storms, gusts;’steady windsetc. The active wearing away of the earth’ssurface
by thesemoving agentsiscalled erosion.

Ii)=Transportation: The eroded material, in the form of small rocks, gravel,
mud, fine soil etc. carried by winds and water, is called transportation. Rivers and
winds and even waves cut the soil and rocksfrom one place and take them to distant
places — sometimes hundreds of kilometers.

iv) Deposition: When the rivers and winds slow down, they do not have the
forceto carry the materia any more and they dump them. These dumped debrishelp
to form plains and river basins. Much of it is actually transported by riversto the
sea, where layer after layer of these deposits accumulate at the bottom and over
time, get transformed into ‘ sedimentary rocks'.

The Natural Realms of the Earth

e Why do you think are the rocks
harder inside than outside?



All four aspects of this process are taking place simultaneoudly in different
partsof theworld at different rates, depending on the nature of the d ope, the structure
of therocks, thelocal climate and interference by humans.

Work of Water

Can you recount the course of a
river from its source to its end — and
guesshow it will erode, transport and
deposit rock materials?

Thework of ariver beginsfromits
very source, inthe highmountains. The
flow of ariver is very swift as it
descendsthe steep slopesand it exerts
agreat force in cutting the mountain
vertically. As a result, a deep valley
develops, narrow at the bottom and

Flg 24 VShaped valley

wideat thetop. Thisisusually called aV shaped valey. Inthisstage, water hassuch
forcethat it can move even very heavy and hard roeks.

Biggest Canyon in the world is on the
river Colorado. The Grand Canyon is 466
kms in length. Its depth is 1.6 kms and
width is 188m to 29km.

e Gorgesare suitablefor construction of
dams— can you think of the reasonsfor
this?

RS vl —

In some cases, wheretherocksarevery hard, theriver cutsavery narrow valley,
the Sides are so steep that * Gorges' are formed. The Byson gorge in A.P. on the
Godavari; Indus Gorge in Kashml r areexamplesof this. Another important erosion
i formisCanyon. A Canyonischaracterized
§ by steep side slopesand may beasdeep as
| agorge. A gorgeisalmost equal inwidth at
t itstop aswell asits bottom. In contrast, a
2 canyoniswider atitstop than at the bottom.
: The water falls are numerous in the
S mountain areaswhere changesof dopeare

| moreabrupt. Thewater fallswith great force
s —— - and digs out the rock beneath to form a
Fig. 2.6: Indus Gorge ' ‘plungepool’ .
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As the river enters the plain, the slope is
gentle and the river aso slows down. Now, it
doesnot havetheforceto carry heavy particles
and deposits them on its banks or on its bed.
Sometimes, when the river is flooded, it has
greater force and cuts the soil (called silt) and
whenitisnotinfloodit depositssilt. A layer of
sediment is thus deposited during each flood
gradually building up afertileflood plain. This
ishow vast flood plainslikethe GangaPlain or
the Krishna-Godavari plainswere made. When
theflood water comesagain, theriver bed may
have become too high as a result of the
deposition. Then it changesits course and cuts
new path. This results in the river constantly
changingiscourseinaplain. Initsflood plain,
the river often forms meanders — gentle turns
like a snake (See fig. 2.8). Due to deposition
along the sides of the meander, the ends of
meander loop comes closer and closer. Indue
course of time, the meander loop cuts off from
theriver and formsacut off |akewhichis called
ox-bow lake.

a) Before flood ™,

Flood-sage warer level

(b) During flocd _~

Thickest and coarsest \ /' Thinand fine sediments
sediments deposived depasited over outer
at channel edges parts-of floedgplain

(c) After many floods ET; f

Fig. 2.7: Formation of flood plain

e How are the waterfalls are
useful?Explain.

e Collect information about the
waterfallsin our state.

e Collect some of the pictures of
waterfalls.

1. The highest waterfall in the world
is Angel falls - its height is 979 mts,
on river Churun, in Venezuela.

2. The second highest waterfall in the
world is Tugela falls - its height is 947
mts - onriver Tugela, in South Africa.

3. The highest waterfall in India is
Kunchikal falls - its height is 455
mts - on river Varahi, in Karnataka.

4 -

Fig. 2.8: Meanders

When ariver reaches the sea, the fine material which has not yet dropped is
deposited at its mouth forming a delta. The word Delta is originated from the

Greek alphabet delta (A).

Social Studies
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e Comparetheaction of theriver inthe mountainsand inthe plains. Inwhat waysare
they similar and different?

e Why isaflood plain more suited to human habitation compared to mountains?
What are the dangers of living on the flood plains?
e Recdl thelifeof peoplelivinginthehillsor flood plain that you may haveread of .

Work of Glaciers

Invery cold regionslikethe Himalayasor N
theAlps, it snowsheavily —they get snow fall  The largest delta in the world is
instead of rainfall. Thissnow accumulatesand  Sunderbans. It is formed at the
hardens into ice. As it accumulates, it flows mouths of rivers Ganga and
slowly down till it reaches warm area where Brahmapu”?' The rivers Krishna
the ice melts and a small river starts, Thisis 2ndGodavaritogether make two

. . large deltas in Andhra Pradesh.
how the river Ganga is formed from the .
_ s _ Look for these on a map of India.
Gangotri Glacier in the Himalayas. Slow
movement of amass of ice (ariver of ice) iscaled.aGlacier. The movement of
glacier isvery slow unlikewater flow. Themovement would beafew centimeters
aday or evenlessor more. Glaciersbasically move because of theforceof gravity.

A glacier erodesthrough aprocesscalled ‘ plucking’, inwhichit lifts pieces of
rock and transports them. These pieces of rock and moving icetogether act likea
sandpaper on the surface'of therock over which they flow. Just as a sandpaper
removessmall particlesof thewood, the glacier actsasan abrasive and erodesthe

_ _ bed rock. Through this dual process of

Fig. 2.9: cier . . .
& ! plucking and abrasion, glaciers create a U
5 shaped valley.

" Astheglacier meltsand becomeswater,
¥ it does not have the force to carry the large
rocks which it leaves behind in the form of
huge rugged boulders. Smaller particlesand
pebblesareleft onthebed of theglacier. The
glacier brings small pebbles, cobbles, sand
etc. withit. All these debris, known astill,
areacquired by the glacier from mountainous
slopes, sidevalley, floorsetc. Thetill which
cannot be carried by a glacier is deposited

o around various parts of the glacier. The
deposition of thistill is called moraines.

Melting of glacier

Free distribution by T.S. Government 2021-22



Work of waves
Theerosion and deposition by the seawaves

gives rise to coastal landforms. As seawaves £
continuously strike at therocks, cracksdevelop -

inthem over time. Gradually, hollow cavesare
formed on therocks. Asthese cavitiesbecome

bigger and bigger, only the roof of the caves - :
remain, and form* SeaArches' . Further, erosion |

breaks the roof and only walls are left. These
wallslike features are called stacks.

The steep rocky coast rising almost
vertically above sea water is called Sea cliff.
When sea cliffs weather further, they form
rugged capes and bays. A cape is head land
cutting out into the sea. A bay iswide mouthed

recess in the line of the coast. The seawaves -

deposit sediments along the shores forming
beaches etc.

Seacave SeaArch

Sacks  Seadiiff
Fig..2.10: Coastal landforms

Work of wind «~

In the previous section, we read about:the changes caused by water on the
lithosphere. In this section, we shall read about the changes in the atmosphere —
particularly the movement of thewinds. Wind isadominant agent inthe hot deserts.
About 1/5" of theworld’'sland ismade up of deserts. Some arerocky, othersare
stony whereas others are sandy. Strong winds carry sand and fine soil which strike
thelargerocks. Thesetoo act as abrasive sandpaper and erode the hard rocks. The
wind action creates anumber of interesting erosional and depositional featuresin

the desert.

Mushroom Rock: Winds erode the lower section of the
rocks more than the upper part. Therefore, such rocks
have narrower bottoms and wider top. They looks like
- mushrooms. So, they are called mushroom rock.

Fig. 2.12: Inselberg

Inselberg: The isolated residual hills rising abruptly from
the ground are called inselberg or Island Mountain. They

Fig. 2.11; are characterised by their very steep slopes and rather
Mushroom rock rounded tops



Sand Dunes: Dueto weathering and persistent wind action, thereisalarge
accumulation of fine sand in many deserts. Theseform ‘sand dunes'. Theseare
unstable hills of sand which move with strong winds. They form a number of
shapes asthey move and settle down.

The fine dust blown beyond the desert limit is deposited on neighbouring
lands. Usually, itisyellow in colour andisvery fertile. Thissoil iscalled ‘ Loess .
Loessis, in fact, fine loam, rich in lime, very coherent and extremely porous.
The plainsformed by the deposition of loess are called Loess Plains.

&

Fig. 2.13: Varioustypes of sand dunesin Sahara desert

l e Comparethe Loess Plainswith aDelta. What
similaritiesand differencesdo you see between
them?

Actionfof Megetation and Human beings

In this'section, we shall briefly examine the impact of biosphere on
Lithasphere. In what ways do you think does vegetation—trees, plantsand grass,
affect rocks? They contribute to the weathering of rocks by driving therootsinto
fine cracks or holesin the rocks. They also enable water and moisture to enter
into the rockswhich further enablesweathering. On the other hand, the plant or
grass cover on the soils prevents easy denudation or transportation of soil by

e Can you discuss in the class how the wind or watef.
following human actions impact the Human beings, especially after the
lithosphere? Industrial Revolution, have had amajor

i.Mining ii. Buildingcitieswithbricks e in transforming the crust on which
and cement iii. Agriculture iv. Dams welive.
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1. Plate tectonics
4. Loessplains

2. lgneousrocks
5.‘U’ shapedvalley

| mprove your learning

3. Sedimentary rocks

1. Find the odd one out in the context of lithosphere and
givereasonsfor your choice
Byson gorge; Grand canyon; Ozone; Thar desert. I%' ?I 3 1-'-

2. How isthelithosphere formed?

3. How arethe continental platesformed and how arethey eventually destroyed?

4. Listout thelandformsformed dueto theriver work.

5. Draw atableasgivenbelow andfill information. And writeasmall paragraphto explain
the smilarities and differences that you can think of in the context of earth’s externa
changes. (if thereisnoinformation availableinthetext, |eavethe columnsblank)

wind Water Glacier
Landform
Process

6. Why are Glaciersnot found in your surroundings?

7. How are Beachesformed and name some Beaches.

8. How isthe human lifestyle responsiblefor extension of deserts?

9. Find out the order of the landformsfor the following:

S.No.

Landform

Order of Landform

1

The Himalayan Mountains

Il order Land form

The Pacific. Ocean

AsiaContinent

Byson Gorge

Jog waterfall

Racky mountains

The Indian Ocean

(N[O |JO1 [~ [W N

The great rift valley

10+ Draw the map of world plates by observing map 2.
11."Read the paraunder thetitle‘ Erosion’ on page 20 and comment on it.

Collect newspaper or magazine articlesand news on earthquakes and vol canoes. Prepare
anillustrated file on these—how do they happen and how they affect human life.

The Natural Realms of the Earth



	9th class Total pages.pdf
	02_The Natural Realms of the Earth f 9th EM.pdf


