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Chapter Review

The Earth’s curface ic constantly being changed by powerful forces acting
From within and on the curface. The theory of plate tectonics [g;’veu by .
J- Morgan) explains thece changes.

The Earth has three main layers: crust (outermoct, 30-40 km under
continentc and 5-7 km under oceans), mantle (thick and hot, abovt 2,900
km) and core (innermost: a fluid outer core of iron and wickel and & colid,
very hot (nner core}.

The crust plus the upper mantle forme the lithocphere. Below it ic the
acthenosphere, a cemi-molten layer that lete the plates move.

The lithocphere ic broken ints tectonic platec, which move a few
centimetree & year. There are continen fal oceanic and mixed plates.
Major platec: Pacific, Eurasian, African, North American, South
American, Tndo-Auctralian and Antarctic.

Plates move becavse of convection currents in the mantle: heat from the
core makes hot material rice and cosler material cink, which pushee and
pulle the plates.

Plate boundaries are of three types. Convergent: platee move towards each
other (continental collicion forme fold mountaings like the H;’ma/aya; an
oceanic plate cinks below a continental plate causing volcanoes and
eart/\quakec). Diveryent: /b/afec move apart, magma rices and forme new
crust (Mid-Atlantic Ridge). Transform: platec clide past each other,
cousing earthquakes (San Andreac Fault).

Most earthquakes and volecanoes occur along plate boundaries, ecpecially
around the Pacific Qcean, called the Ring of Fire. Plate tectonics explaing

the distribution of continente, oceans, mountains and ocean bagsing.
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A landform ic a natural featore of the Earth'c curface formed by
weathering, erosion, depocition and crustal movement, cuch ag mountains,
valleys, plateaus, plaing, deserte and coastal featurec.

Weathering i¢ the breaking down of rocke into cmaller pieces without
movement of material. Types: phycical (tem,bemtare change, froct, wind),
chemical (reaction with water, air, acids) and biclogical (plants, animale,
micko-organioms, e.9. roots cplitting rocks). Tt alss forme coil.

Erosion ic the wearing away and carrying of coil and rocks by water, wind,
ice or waves. ypes: water, wind, glacial and coastal erocion. Jt removee
Fertile topsoil, damages land, houses and roads, and affects farming,
Louricm and fiching.

Soil conservation methods: contouring, bunding, terracing, check dams and
canale. The Q’ndha—gamrvat/ civilication uced cuch techm‘quec, and the
ZLabo cystem of Nagaland uses earthen bunds on hillelopes.

Agente of gradation wear down, trancport and deposit material: running
water, glaciers, wind, waves and groundwater. They lower high areas and
Fll low areas.

Running water: in the upper cource Fivers form V—cha,bea/ valleys,
waterfalle and rapide; in the middle course meanders, oxbow (akes and
Foodplains; in the lower course deltas, levees and alluvial fans.

Waterfall: a river falle over a cteep cliff where hard rock resists erocion
and coft rock below ic worn away. (Jeed for tourism and hydroelectric
power. Meander: a winding bend formed by erosion on the outer bank and
depocition on the inner bank; fertile land, farming and cettlements. Delta:
fan-chaped land at a river mouth formed by deposited cediment; very
fertile (r/ce, jate}, g00d for fiching, but flood prone [e.g. CQundarbans).
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Waves and currents form beachee, cand bars, cea cliffs, cea caves, archee
and ctacks. Beaches help touricm and fiching and protect coaste.
Erosional featuree: cliffe, wave-cut platforme, caves, arches, ctacks.
Glaciere form U-chaped valleys, cirques, aretes, hanging valleys and fords
by erogion, and moraines (lateral, medial, terminal) by depocition. Glaciere
are major courcec of frech water for rivere.

Wind forme yardangs, ventifacte, deflation hollows and desert pavements
by erosion, and dunes by depocition. Dune typec: barchan, longitvdinal,
ctar and parabolic.

Undergrovnd water in limestone areas forms Karst topography: caves,
ctalactites, stalagmites, cinkholes and underground rivers.
(andform-related disasters: landelidec (Aeavy rain, earthquakes,
deforectation, mining, poor a/raiua.ge}, avalanches (Aeavy enowfall, cudden
warming, wind, vibrations), GLOFe¢ (g/acial lake outboret Aloods due to
melting, heavy rain or collapse of moraine dams) and dust ctorms
(drought, loose dry <oil, cparce vegetation).

Internal forces [eakt/nquakec, volcanoes, folding, faulting) build landforms,
while external forcee (weathering, erosion, deposition) wear them down.
and reshape them. nderctanding them helpe uc prepare for dicactere and
live custainably.

Key Terme

(andform — A natural feature of the Earth’e curface, e.9. a mountain or
va//ey.

Plate tectonics — Theory that the Earth’c crust ic broken into platec that
move Slowly.

Lithosphere — Crust plus the upper mantle; rigid outer layer.
Acthenosphere — Hot, cemi-molten layer below the lithocphere.
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Convection currents — Ricing hot and sinking cool material in the mantle.
Ring of Fire — Belt of earthquakes and volcanoes around the Pacific Ocean.
Weathering — Breaking down of rocke in place.

Erosion — Wearing away and carrying of material by water, wind, ice or
waves.

Agents of gradation — Natural forcec that wear down, carry and depocit
material.

Meonder — A winding bend of a river.

Delta - Fan-chaped land at a river mouth formed by depocition.

Moraine — Rocks and debric deposited by a glacier.

Karst topography — (andscape formed by groundwater discolving limestone.
GLOF - Glacial (ake Qutburst Flood.

Diagrame [/ Flowcharte
Shaping of the Earth'e Surface
Earth'e Surface
|

| | |
Internal forces External forcec Agente

I I I

Earthquakes, volcanoes Weathering Running water, glaciers

1 I I
Folding, faulting Evrosion Wind, waves

1 I I
Plate movement Deposition Groundwater
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Layers of the Earth (outside to inside)

Crust: 5-90 km

!
Mantle: about 2,900 km

!

Quter core: fluid iron and nickel

!

Inner core: colid and very hot

Types of Plate Bovndaries

-
Convergent and Divergent

+ Convergent: platec collide, fold
mountaing, volcanoes
. Diveryeht: plates move apart, new

erust

LAL

\ « Example: H/ma/aya; Mid-Atlantic Ridge
iWeattering &WT(’M

\
Transform

» Plates ¢lide past each other

« Mo crust created or dectroyed

« Earthquakes, San Andreas Fault

—
Weathering

* Breaks rocks in place

Mo movement of material

\ * Phycical, chemical, bislogical

\
Erosion
* Wears away and carries material

* Water, wind, ice, waves

\ « Shapes valleys, delfac, dunes

Course of a River

(//bper: [V-valley, waterfall, rapide

J

Middle: meanders, oxbow lakes, Hoodplain

!

(ower: delta, levees, alluvial fane
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[andfakms' Moade by Each Agent
« Running water: /- valley, waterfall, meander, oxbow lake, floodplain, delta.

Waves: beach, cea cliff, cea cave, arch, stack, wave-cut platform.
Glaciere: ()-chaped valley, cirque, arete, fjord, moraine.
Wind: yardang, ventifact, deflation hollow, dunes.

Groundwater: caves, ctalactites, ctalagmites, cinkholes.

Importance of Landforme for Humans

o Rivers and fertile plaine ( Ganga, Nile, Tndus) gave rice to early cities and
farming.
Mountaine acted as barriers and protectors; the Himalayae shielded India
but passec like the Khyber allowed cultural exchange.
Decerte like the Thar encovraged trade routes cuch ac the Silk Route;
coasts cupported trade and harbouvrs.
Watertalls give hydroelectric power; beaches, fjords and glacial valleys give

touricm and livelihoods.

Don't Miss Qut

Varahamihira'c Brihatcamhita has a cection on earthquakes (bhukompa),

linking them with wind, fire, heaven and water.
[he wmud volcaro at Baratang Icland (Andaman and Nicobar) ic India'c

only mud volcano.

Questions and Activities (with Answers)

Q.1 What are the cources of enerqy that cause the movements acsociated
with the internal forcee of the Earth?

Ans. The main cource ic the heat from the Earth’s interior, especially from

the core and from the decay of radioactive elements. Thic heat createc
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convection currents in the mantle, which push and pull the tectonic

plates and cause earthquakes, volcanoes, Folding and Faulting.

Q.2 Relate the phyciographic divicions you ctudied earlier with the endogenic

(internal) forcee responsible for their origin.

Ans. The Himalayan mountains were formed by the collicion of the

Indo-Auctralian and Eurasion plates (Folding). The Penincuviar Plateau
ic an old, ctable block chaped by faulting and volcanic activity (Deccan
lava). The Northern Plains were formed by depocition of river cediments
in & basin created by the Himalayan aplift: Telands cuch ae Barren
Icland (Andaman) are of volcanic origin.

Q-3 Why and where do earthquakes occur frequently? Ic it possible to predict

earth ?uakec?

Ans. Earthquakes occur mostly along plate boundaries, where plates collide,

ceparale or <lide past one ansther and release ctored enerqy. They are
Frequent around the Ring of Fire and in the Himalayon belt of India.
Exact prediction of time and place ic not yet poscible, but ccientiste map
earthquake-prone zones, monitor the ground and give early warnings,

which help¢ in preparednec.

Q.4 "Plate movements are responsible for the distribution of earthquakes and

volcanoes.” Explain.

Ans. Moct earthquakes and volcanoes lie along plate boundaries, ac ceen by

comparing the plate map and the earthquake-volcano map. At
convergent boundaries an oceanic plate cinks, causing volcanoes and
earthquakes; at divergent boundaries magme. ricec; at trancform
boundaries platec clide and cause earthquakes. The Pacific Ring of Fire
ie the best example.
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Q.5 Draw and label a diagram of a meander and a delta.

Ans. Meander: chow a river bending in loops; (abel the cteep (outer) bonk
with erogion, the bar (inner bank) with depocition, and the oxbow lake
cut off from the river.

Delta: chow a river dividing inte distributaries at its mouth in a fan or

triangle; label the river, distribvtaries, iclands or bars, and the cea.

Q.6 How are deforectation and erosion acssciated with each other? Explain.

Ans. Tree roots bind the coil and leaves reduce the force of rain. /hen
forests are cut, the coil ic exposed and rain, wind and running water
eacily wash or blow away the fertile topsoil- This leads to coil erosion,

landelidec and floods, co deforectation increaces erosion.

Q.7 Develop a plan. to protect the land in your local area from erssion.
Ans. Plant trees and grasc cover on bare land; practice contour ploughing,

bunding and terracing on clopes; build check dams acroce cmall ctreams;
avoid overqrazing and unplonned construction; and create awarenecs

among villagers and ctudentc.

Q.8 Which disasters might you experience in your region? Diccuse a mitigation

plan.
Ans. Sample (hill region): landslides and earthquakes. Plan: avoid

construction on steep clopec, plant trees, build proper drainage, follow
earthquake-cafe building codes, keep an emergency kit and practise drifls

in echool and at home.

Q.9 What precavtionary measvree will you take if you ctay in an

earthquake-prone region?
Ans. Build or chooce earthquake-resictant houses; cecure heavy furniture;

know cafe cpote (under a strong table, away from windows); keep an
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emergency kit and family plan; during chaking Drop, Cover and Hold;
after it, move to open ground and avoid damaged buildings.

Q.10 What are weathering and erocion? How do they differ?
Ans. Weathering breaks rocks into emaller pieces where they are, without

moving them. Erosion wears away material and carriec it from one place

to another éy water, wind, ice or wavec.

Board Exam Questions (Important)
Q-1 Explain the theory of plate tectonics and its effecte. (5 marke)

Ans. According to the theory, the Earth’s lithocphere ic broken into large ana
emall tectonic platec that move clowly over the cemi-molfen

act/neno:',bhere becavse of convection currents in the mantle.

Their movement forme mountaing, valleys, ocean baging, volcanoes and
earthquakes, explains the distribution of continentc and oceans, and

identifiec earthquake and volcano-prone regionc.

Q.2 Describe the three typec of plate boundaries with examples.

Ans. Convergent: platec move towards each other, Forming fold mountaing
[/—/ima/aya) or volcanoes where an oceanic plate cinke. Divergent: plates
move apart and new erust forme (Mid-Atlantic Ridge). Trancform:
platec clide past each other and cause earthquakes (Con Andreac
Fault).

Q-3 Deccribe the landforms formed by a river in ite upper, middle and lower
courses.
Ans. Upper cource: |[-chaped valleys, waterfalle and rapide. Middle course:
meanders, oxbow lakes and flosdplains. (ower course: delfag, levees and

alluvial fans, where the river deposits large amouvnte of cediment.
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Q.4 How do glaciers chape the [and? Name erosional and depositional
landforme.
Ans. Glaciere ccrape and carry material. Erosional landforme: (J)-chaped
va//e_yr, cirques, aretes, Aanyfng valleys and ,9'01’0(:'. De,bax'/‘ﬁana/

landforme: moraines (lateral, medial and terminal).

Q.5 What causec landelidec? Mention two mitigation measurec.
Ans. Heavg rain, earthquakes, cteep clopes, loose rock, deforectation, mining
and unplanned constraction. Meacvrec:afforestation, proper drainage

and retaining walle, avoiding conctruction on cteep <lopec.

Q.6 MCQ: The Pacific belt of volcanoes and earthquakes ic called (a) Ring of
Fire () Rift Valley (c) Mid-Atlantic Ridge (d) Silk Route.
Ans. Anscwer: (2) Ring of Fire.

Q.7 Value-based: Why ic it important to underctand landforme and natural
disacterc?
Ans. It helpe uc choose cafe placee for cettlement, plan farming and
development wisely, profect the environment, and prepare for dicasters

¢o that lives and property are caved.
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