GEOGRAPHY
G.C.E. Advanced Level

Teachers’ Instructie

._._-"'




GEOGRAPHY

G.C.E. Advanced Level

Teachers’ Instructional Manual
Grade 12

Department of Social Sciences
Faculty of Languages, Humanities and Social Sciences
National Institute of Education

PRINTING AND DISTRIBUTION BY EDUCATIONAL PUBLICATIONS DEPARTMENT



Geography
Teachers’ Instructional Manual
Grade 12 -2009

© National Institute of Education

ISBN 978-955-654-361-2

Faculty of Languages Humanities and Social Sciences
National Institute of Education
Maharagama

Printed at the State Printing Corporation
Panaluwa, Padukka.

i1



FOREWORD

The competency based teaching-learning approach that was introduced to Grades 6 and
10 in the year 2007, was also introduced year by year to the curriculum of Grades 7, 8
and 11 and the curriculum developers of the National Institute of Education have been
successful in extending it to the relevant curriculum of G.C.E. (A/L) classes in the year
2009. Therefore the relevant detailed information viz syllabi, the Teachers’ Instructional
Manuals, competencies that should be developed in pupils and the levels of competencies
related to various subjects of Grades 12 and 13 have been forwarded. This information
will be of immense help to the teachers in preparing their teaching learning activities relevant

to their subjects.

When preparing the Teachers’ Instructional Manuals for the G.C.E. (A/L) subjects [ would
like to specify that the curriculum developers have followed an approach different from
what they have followed for the Junior Secondary Curriculum. Though the teachers were
guided to a desired structural approach in the teaching and learning process of subjects in
Grade 6,7, 8,9, 10 and 11, when preparing the syllabus and the Teachers’ Instructional
Manual for G.C.E. Advanced Level classes, the teachers are given the opportunity to
select the best possible method at their discretion and to operate accordingly. What is
expected from the teachers at this stage is to use a method which they desire out of the
proposed methods here and develop the competencies and competency levels relevant
to each subject or lesson. The teachers should also apply the selected teaching approach
satisfactorily and efficiently and should reach the expected competencies and competency
levels. I would like to mention here that the decision of giving this freedom to the teachers
was taken after considering the importance of the GC.E. A/L Examination and the sensitivity
of all persons in the education system towards this Examination. May this Teachers’
Instructional Manual be an exemplary Handbook to the teachers. I also believe that the
information, methodology and instructions given in this Manual will guide our Teachers to

enlighten our students.

Professor Lal Perera
Director General
National Institute of Education
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PREFACE

This Teachers’ Instructional Manual will be useful for the teachers to organize the teaching-
learning process for Grade 12 from the year 2009.

This syllabus that is taken as the base for the compilation of this book is distinct from the
syllabi that were in effect earlier. You, who will concentrate on it will realize that it is a
competency based syllabus. It is not expected that the achievement of every competency
seen here should be gained in the same grade. Sometimes it may take a longer time. However,
the competency levels and the learning outcomes indicated under each of the competency
levels have to be achieved during that grade itself. Hence those competency levels and
learning outcomes will be of immense use to you in planning the relevant lessons for the grade.
It is expected that you should draw your attention in using them as criteria when preparing
each of the aims in the teaching-learning process as well as in setting the evaluation tools to be
used in the classroom. This Manual will be very useful to you in making the students aware
ofthe supplementary books that have to be read in learning this subject as well as the web-
sites to be surfed.

Consider these activities proposed here with the expectation that you will act as a creative
teacher. Itis especially expected that you will be able to create a student-centred classroom
process by changing the teacher-centred class room process that prevailed. Hence you
should make an attempt as far as possible to create learning situations where students are
motivated to refer various books and to lead them in exploration by using the internet. In
teaching, instead of giving notes as traditionally done, you should present principles with the
new knowledge in an attractive manner. In this regard use of communication strategies in the
class where technology is included as far as possible. It requires some creativity to use new
technological instruments as far as possible.

Explain this curriculum to your students who start learning this subject in Grade 12. If you
could introduce the plan of teaching for the whole year it will motivate them. Students will be
attracted to attend school to cover up the syllabus. We make a request from you to awaken
your creative abilities with the help of these proposed activities and also the relevant syllabus
in order to make a change in the teaching-learning process.

I offer my thanks to all the Educationists, teachers and all the officers in the National Institute
of Education who contributed in compiling this Instructional Manual. I offer my special thanks
to Professor Lal Perera, the Director General who guided us in this task as well as the
Commissioner General of Educational Publications Department including his staff who
undertook the responsibility of doing all the printing and distribution of books to the schools.
I shall be grateful if you could direct any creative suggestions regarding the information included
here.

Wimal Siyambalagoda

Assistant Director General

Faculty of Languages, Humanities and Social Sciences
National Institute of Education
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Message of the Commissioner General

While the Government provides textbooks free to all the students, Teachers’ Instructional Manuals
are also provided free to all the teachers. The aim is to make the process of teaching-learning
more fruitful and effective.

The Teacher is the mediator who monitors and directs the students to achieve the competencies
contained in the syllabus. Hence, it is your responsibility to understand your duties well and use
this Teachers’ Instructional Manual to achieve a substantial knowledge of the teaching process.
This will enable you to make the students knowledgeable and motivated to derive the maximum
benefits from the competency based learning process.

I hope that this Teachers’ Instructional Manual will assist the teachers who shoulder the solemn
duty of moulding the student population enabling them meet the challenges of contemporary
society.

W. M. N. J. Pushpakumara
Commissioner General of Educational Publications

Educational Publications Department,
Isurupaya,

Battaramulla.

21.07.2009
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Geography I
Physical Geography




Competency - 1

Examines the nature and processes in the environment where one
lives and contributes in protecting its equilibrium.

Competency Levels : 11 Defires the main elarentary featires in a Geo system
(14 periads)
1.2 Explains the ratare ard sicnificance of the atmogderic
Systam.

1.3 Explains the nature ard significance of the hydrogdere
1.4 Explains the ratire ad sicnificance of the lithogdere
1.5 Sows the nature ard significance of the bicsdere

Learning Outcomes : ° Explains the types of systams
° Introduces the main suo-systars in the Geo systam
° Pralyses the mutial relationship anong systams
. Explains the stnucture of the Lithogdere
° Explains the nature and inmpartance of the bhio-sghere

Introduction

Tt is inportant that men who deparnds an the evirament feeding himeelf an the ervirament
has dotaired an uderstarding aoout the ratre ard processes of the ewvirament he lives.

Frviramet is the geosystaman earth.  This geo system inchickes all living ad non-living
rarts, the interar of the earth, ad the amegdere arord tte earth. Al these in codbiration
&t as a systan.

A systamexists as awpole ina cllection of neterial ar dojects. Trey are lboard tocether
de to the praperties of the dojects and meterials. Hence it is inportant to sy it as a
system kecause of the minal relationship awg the earth, the amogdhere aroard it ad
the other elamats.

In the presat cay warld, a distudcance in the equililbrium of the ewiramental systeam is
Seen because mens’ interference an geo-systans is very strag.

Hece, inthis grace, it is expected to examire the mein daracteristics of geo systams with
referance to infomatim.



A guidance to clarify subject content

Introduction to types of systems

A systeam is a ciradt huilt yo lagically within a systemwithin which there are imits, starege
rocess ad adgaut. Systanrs can ke classified into three acooding to the mamer in which
they dosarb erergy ard netter .

1. Isclated systam

2. Cpen system

3. Closed system

- Isolated system
Tt is a systam which producess the erergy ard matter relevart to its functions within the
Systam itself. For eg. Solar systam

- Closed System
A system which dxtains the requived enargy ard metter far its finctianing fram ancther
system ard releases the enargy ard matter after its processes. Far &g, River systam

- Open system

A systan that goerates dotaining anly the energy ard not the matter required far its
fincticning ard releases the erer gy kack after qoerating. Far eg. Atmospheric system

Geo system
De to the inter relatiaship anayg the earth, the atmogdere aroard it ard all its living and non-
living carponents, it can ke named a geo systam as a whole.  This can be divided into 4 main
sub-systars.

— atmosheric systan

—  Iydrosaopic system

— lithogdere system

—  hiogdere system

Atmospheric system

Tre air ewelqee aovering the earth is knoan as the amosdere. W ithin thet diverse gases, A=,
srke, salt particles are aadoined together as a systam and function.



Atmospheric Composition

Types of gases Symbol Volume
Nitrogen N, 78.08
Oxygen 5 20.94
Argon Ar 0.93
Carbondioxide CO, 0.03
Helium, Neon, Methane He, Ne, CH,, Kr, O, 0.02
Krypton, Ozone and other gazes 100.00

Atmospheric Stratification (Structure)
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Troposphere

This is the lasest layer in the atogdere

Tt exterds to about 16km up near the equatar while at the poles it extards yo to 8m
Roout 80% of the gases are distributed in the troposahere

Most of the bictic processes take place in the tracosere

Laoee rate ocarrs within the troposdhere

Tropopause

The ygeer limit of the traoogdhere is the tropopause
This is the bourdary which sgparates the trgooghere ard the stratosdhere

Stratosphere

The ygeer limit of the stratogdere is doout 50 km

M air layer of czae ges vhich is very essatial for living beings is prevalat at dooat 30-
35 km up

Poout 10% of the aarposition of the atmoschere are contained here

Stratopause

Situared doove the stratesdere

This is the bourdary which ssparates stratosdhere ard Tmosphere
The pressure in this region is of a low value of doout 0.004 millikers
It is low indust, swogad salt Earticles

Tre tarperature is lower

Irnosphere

Tnogdere is ssen after assing the ygeer limit of the stratosdere
Tmogdhere can ke divided into two

Mesosphere

Thermosphere
Altharh these are disasssd sgarately de to the interrelatianship amag them it fnctians
as ae systan.
Atmogdhere aontrilttes in the exdstence of life. The lardscgee which is essantial far
man’ s existence is created by the adtian of the amosdere.



Hydrospheric system

All the sorrces of water an the surface of the earth kelayg to the hydrogderic system. The total
qartity of water in the earth is doout 1360 million atdic kilaretres.

Hydrospheric distrilbution means the extension of expanses of water . This can ke aonsicered
ucker 2 main parts

1 distribition of freshwater

2 distribition of seawater

Hydrosdhere is in 3 states as solid, gaseous ad ice.

Lithosphere System

Lithogdrere is the largest ard the most dense sb systam in the earth ewirament. Tt ansists of
a few layers.

- =

mantle ater axre
_ cm:e<
inerar cae

Layers of the lithosphere

crust
mantle (solid)

outer core (liquid)

inner core (solid)

Suource: Essential Atlas of Physical Geography



Crust

-  layer on the surface of the earth

— Tt is doout 10 kmthick ard at cartain places it is doout 15 km thick
— Tre crust amnsists of 2 layers as sial ad sima

—  The most dordant rock type is granite

— Tre earth crust axnsists of majar plates ard a few minor plates.

— Lithogdere exists as a no-liqud state ard mostly it is solid.

Mantle

— It is tte layer udaresth the anst of tte earth

— Tt exterds to aoout 2900 km

— Tt is a zae of hich taperatire

— FElarents like silica, ira, aluriniim and megnesitm tum into lava ar nregra as a
result of very hich tenperatire

Core

— Tre cxe axsists meinly of nickel ad iron is fourd ina swell gatity

— Tre axe axsists of 2 parts as the ater aare ad the imer aare
Tre immer care is carposed of solid meterials while its redius is about 1250 km
Tre auter core is about 2200 km thick

Biosphere system

Tre hiogdhere can ke recognized as the part where activities are taking place all the time ard
where life coaars or the layer with living keinos (olants, aninals, nmicro arganists)

The limits of the biosphere

Tre biogdere is the region uder linits as given kelow.

Lithosphere- soils (the limit where the roots of a plant sxeads ard kacterdal
adion is takdrg place)

Hydrosphere- W ater (the linit where sinlight is received which is necessary
for the process of ghotosyrthesis)

Atmosphere - Rir (The mexdmm limit with air necessary far existence of life)



There are a few organizing levels in the biosphere

Living being
Ay living being kelaging to any seecies living in a particular place is known as a living
keing. Far eanple fly, hbird, stag, eladat, s, gess efc.

Population

Agrap of living keings kelaing to the sare seecies ard living in a definite lard area far a
cefinite periad. Rooulation is the amganized level just aooe the living aganiam. Tt isa
collection of plats or fara elaging to the sare seecies. Population also acks as a single
wit. Far exaple elegant pogoulation in Yala Sancary, the tatal poodlation in S larka in
2001.

Biotic community

The camnity is the level just above population in the arder of arganized leels. Any
assanblace of population of living arganiars in a presariled hehitat or area is tenmed a bictic
comunity.A bictic comnity is a natarally ccarring assablace of plants, aninels, micro
@ canians thet live in the sare ewviramwent. A hictic comnity may ke largear swll. The
size is decided by the nimeer of plarnt ar animal pooulation ard the quantity which capose
that camnity .

Eco system

Tre arganized level just aoove the camnity is ecosystam.  An eco-systam is a sum total
of livirg arggniars, the ewviramat ad the progesses of interaction between ard within all
rarts of the system inchiding the non-living ewvirament.

A biome

ADbiae is a regiaal camnity of plants ard animals of similar evoluticnary status ard
similar lifesttem. Ay biare is naved according to its main dharacteristics. Far exanpple
Traoical Rain farest biare, fresh water ard salt water biare, wetlard biare. Biogdere is
created oy the interadtion of all these biare.



Trere are 2 aarpaeats which influence the functians of the biogere
L Living carponents
2 Non-living carponents

Tre atination ar existence of the biosdhere is determined by the interaction between living
ad ran-living factars.

There are 4 main elarents in the biogchere which are inportant. Far eg. hydrogen, carbon,
axyoEn, nitrogen. The doove elaratts are essatial far the exdistence of living arcgniars.

Soil, atmogdrere and hydrosdhere are all essential far the finctianing of the bicgdere.

Plant leaves praduce food utilizing air in the atmosdhere, water fram the hydragere and energy
fram the sin.  This process is knoan as dhotosynthesis.

There is an exchance of energy between the arganic ard inorganic systars in the bioschere.
Hence biogphere is an goen systam.

No arganiam can live isolated within the biogdhere since an inter-cdgperdence is seen.

Tre erer gy required for the activities in an ecosystam are ddained totally franthe sin. Roart
franthis, a swell gatity of eergy is sugolied by the yesking doan of sare damical suostance.
Tre erergy stared in plant is received by varicus tradhic leels thrach food dain in relation to
dotosyntthesis.

Eco Trophic levels
System | Primary producers Primary Secondary Tertiary
consumer consumers consumers
Shrios incliuding types| Jrasshageer fray Sipare
1. Hare | of grasses and Minosa| tterfly lizad egle
PN | pgica (nidikudes) js2aces myna anl
plats inchiding, srbird adoler mongoose
hedysarum, desodiun| flower pecker | megpic crow pheasant
mangoes, cashew, kee cock
gBava tress je; o focdat
types of flaers it crow pheasant
fish fr e n =
2 Fresh | yger Iilies Qurani. fg e
Waer | s darb e Cirofis
Pond | plart plakten il Kirefider E weteraeke
tacpole Qcormorant
vater skater




Food Chains
— A food dein is the ader in vhich varios tradhic relatians take place throuch the flow of
erergy in an eco-systan
—  Fegy flos franae trgdhic lerl to the et trgdhic level de to the promess of dataining
food.

Food webs

There are a nuner of food wabs in an eco-systan.  Since sare aninals are used to taking food
fram a nindeer of food drins, food waks are created. Hence food dains are minally camected.
Bs a result of this, within an e systema web of tradhic relatians are bailt yo.

Ecological pyramid

Exolagists have presanted the tradhic relationship that exists anag variass tradhic lewels inan
eco-systam.  This is shomn in the fam of a grgch.  Since this ar grach takes the shaee of a
pyrand, it is known as an ecological pyramd.

There are 3 types of exological pyranids
IR Nurerical pyramid
2 Biomass pyramid
3 Frergy pyramid

—  In the presat day warld, with the coplexity in hien activities the inpact of men an

—  This has resulted in disturing the equililriim in the biogdere

—  Heee it is ar main dity to protect the eco systembecause a 1ot of harmwill e exarted
o the existence of men if that hggoens.

Reference:
Erviramental Geograchy — Dect. of Educational Publications
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Teaching-Learning Activities
Activity - 1

Explain the kasic featires of systars thraoh a lrain-staming disasssion

- Mke use of pictres, ghotograds, diagrams ard corputer presentatians to explain
the soecial features of atmosdere, hydrogdere, lithegdere and bhicsdere systars.

— Do evaluation work based on learning cutcares.

Activity -2

Precaration of a nmecpzire with the participation of all the stidats. Give a tpic toeach
of the stdents dring the perdad allosed ard oet them to write the articles. Here it is
exoacted thet the firal prodxd, themecpzire will ke finised. Odain the articles for the
rmecpzine urcer the following headings.
- Tntrodoction to the types of systars
-  Trhemain sdo-systans of the earth:
atmoschere
hydroschere
lithegdere
biogdere
- Qmoenized leels in the bicgdere
—  How the biosphere works
-  Food dhains
- Food web
- Energy pyramid
- Tre significance of protedting the equililarium in the eco-systam ard nerical pyranid
—  Its is required that infametion as well as drawings ard diagrams relevart to the
heeding shauld ke inchuoed.
-  Tre macazire should ke finished in an attractive way within the given time ard
harded over .
—  Mgoeciate stdatt skills. Ioantify their wesknesses ard give quicence to minimize
them.
— Do the evaluation wark based on learming cutaares.
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Competency - 2

Concentrates on conservation while enquiring into the components,
characteristics and processes in the physical landscape of the earth.

Competency Levels : 21 Explains the structure ard anposition of the earth in
relatinto fadts
(10 periads)
Learning Outcomes : . Descriles the structire ard aoposition of the earth
. Presarts facts dooit the interiar of the earth
° Draws a diagram of the cross-section of the earth where
the parts are ramed
. Preserts facts aoout the classification of rocks giving
exarples
Introduction

Solar systam is aart of the universe.  The earth vhich is the hebitat of men can e recognized as
a geecial plaret in the solar systam. Fram the infameation aoaut the location, size, rotatian,
rewlution ard satellite of the earth which hed its ardgin doout 4600 million vears ago, it eanlke
identified as a planet withmediore (roderate) galities. At presat thooh it has een identified
thet the earth is the anly plaret in the solar systemwhere livirg keires 1ive, it is keliewd thet there
may ke such planets in the thiverse.  In fulire nen an earth will ke dole to establish such keliefs.

Tre structire of the earth can ke sinply interpreted as the way the whole of the earth is capposed
of. Ina cross—section of the earth, the arust, mantle ard acore can ke meinly recoonized as its
interiar parts. Tre sty of these parts can ke stated as the stady of the structire of the earth.

Tre earth is aaposedof the lithosgere, hydrogdhere, amogdrere ard biogdhere an its surface.

Tt is expected to stidy the structire of the earth, its aarposition, lithogdere ard its dyramic
retire inthis uiit.

A guideline to clarify subject content
The structure and composition of the earth
— interiar of teearth

- et o teexth
- fometion of rocks
— types of rocks



Interior of the earth

- Facts doout the earth’ s interior have leen fourd on diverse direct ard irdirect
evidences.

- Direct evidece - By drilling to about 300 metres (3 km) for exarple gold
deposits of Kola in Mysore and gold mines of
W itweterstrard in Sath Africa

—  Miel Project which hed drilled the earth wo to the ygeer
natle

- Trdivect evicene  — fram the solar systan. Other exanples are meteorites,
earthgeke vaves, volcanic materials geotheat gradiat ard
megretic field.

A few basic facts about the interior of the earth

- Bs ae goes tonards the interiar of the earth there is a rise in taperatare at the rate of
9°C to every 300 m. Yet this does not happen at a uniform gradient.

- The fact that solid rocks are found at a depth of 700km shows that the increase in
temperature does not take place at a uniform gradient.

- At the boundary of the core of the earth this temperature exceeds 6000°C.

- It is said that such a high temperature is created due to radioactive elements in the rocks
of the interior of the earth. However diverse theories are presented about the presence
of very high temperature in the interior. Further research is being carried out regarding
this. The earth’s crust and mantle consists of solid rocks.

- Presure also increases towards the interior of the earth. It is mentioned that pressure at
the centre of the earth is 3.15 million kg.

- It has been found that the rocks in the outer core of the earth are in a liquid form and
those of the inner core are in solid form.



A cross section of the earth

Mohorovicic
i L
Gutenburg
. o
B1
5115 Leimon
. L
6370
Zone Features and other facts
X = crust Gxsists of sial ad sima layers.
Tt extards to a dgeth of about 1640 km
A =Mantle Cnsists of silicate rocks abardant with iron ard megresium
Trere are 2 layers here according to the nature of rodks
A - upper mantle
A - Lower mantle
B = Core Consists of iron and nickel.

Here the outer core (B,) consists of Ni and

Fe (nickel and ferrous)

B, —or the inner core consists of Ni (nickel) and
Fe (ferrous)
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The Earth’s Crust

Tre earth’ s st is a thin rerrow layer an thre surface of the earth. If the earth is like an aaog,
the ater peel of it eanle called the arust. This aust axsists of sial ad sima 1layers.
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Sial layer

Sima layer

— Consists of acidic granite rocks dardant with silicon and aluminium (Si +
Al) oxides. Exarples are Kaduganmawa greiss of Sri Ianka

— Udker mountain aress sial layer extards to a greater dgoth while in the
oceanic aress it is thin., Tre dansity of this layer is doot 2.6-2.7.

— 1is sithated uder the sial layer while the Carad Disoontiniity is between
these two layers

—  Sima layer ansists of asaltic rocks doardant with silican ard megresiim

— At the ocean bottan, the base is carposed of the sina layer

Formation of Rocks

—  The lithosdhere is aarposad of rocks doardantly seen an the surface of the earth.
These rocks ard their praperties influence the fametion of diverse lardfams ad the
fameation of the huren lardscaee on the surface of the earth. These rocks carposed
of a collection of mirerals perfama seecial function within the total ewvirament.

—  Roks are classified into three types an the kasis of their place of adgin ad the
Ehysmal Cﬂ[jltlﬂ i jSH

Torecus roks
Sedirentary rocks
Metamorphic rocks
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Trese rocks undergp dhances amnstant ly uder the intemal ard exterral processes an the
earth. Under such coditians are typee of these rocks may chance into ancther type. This is a

molten

magma

crystallization
weathering

igneous rocks

weathering

Re molten weathering

Sediment

oclical promess.
metamorphic
rocks ,
metamorphism
Sedimentary
rocks
Types of rocks
(1) Igneous Rocks -

Extrusive igneous rocks—

In the interiar of the earth de to very hich terperature
rocks are in amolten liquid state.  This is known as megra.
VMegra flows o an to the earth’ s surface thraxch variass
The volcanic rocks were formed when molten material
pored att an to the earth’ s surface ad axled.  The
ignecus rocks were fammed in this marmer .

when megre flows att an to the surface of the earth it is

knownn as lava. When lava gets cooled ard solidified
extrusive ignecus rocks are famed.

16



Intrusive igneous rocks —

(h its way to the earth’ s surface sanetimes magra cets
axnled insice dendeers in the arust famiing inrusive igreas
raks.

Tntrusive igneous racks are of 2 sub types —
(@ Plummic rocks
() Hypabyssal rocks

A simplified classification of Igneous rocks

Igreaus rocks are classified

According to colour
If cark in wlar -

If ligt inclar -

- according to colarr
- acoording to camposition and percentace of
siliGapesat inthen

It is called Basic rocks doardant with ferraus ard
megnesium minerals (Fe, My)

far eg. cglxro, dolanite

T isalled Acid rocks with less Fe ad My. Far earple
gaite.

If the color is intermediate — Tt is called Intermediate rodks.

According to chemical composition
= Togneous rocks amnstitute varioss damical sicstanees. Tre main
Sicstances are farraus, megresium, siliam, olavire.
Togreous rocks can ke classified an the percatace of silica ad
iron amtaired in lave-

1

Acidic ignecus rocks — Si percentace > 65%

Fe 20% — 25% exanples are granite, diarite,

dosedian

BRasic ignecus rocks — Si percentace < 55% and

Fe about 45%

Exanrples are calro, kasalt

Intermediate ignecus rocks — Si percentace 65% — 55%
e.g. aocite

Para basic rocks  —Si percantace is < 45% ad

Fe > 50% &g pxdddtite

17
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Sedimentary Rocks

Rocks decay with the passace of time die to exogenic factars. The decayed rock
rarticles are dgoosited at another place ar near the corntry rok as a result of

These sediments are aollected as layers ar strata and underco hich pressure ard
hich tarperatiare to kecare rocks.  They are known as terrigenous clastic sedinentary
raks.

These sediments lie in horizantal layers de to the pressure of overlying sediments.

TWhen materials are precipitated in a non-medhenical mamer also sedimentary rodks
are famed.

They are known as damical ly — precipitated sedinents.

Far exanple, rocks are fomed when the residial carbon ate is acamilated after
water is vapardized in an area of swullow sea water . They are known as nonclastic
sedimentary rocks.

Non clastic sedimentary rocks are formed by the arganic process also. They are
also knomn as arganic deposits.

A sinplified classification of sedimertary roXs

O

Clastic sedimentary rocks/ medhanically formed/ ghysically formed
e shirgle — grawed/ till/ coglaverate

e  areraceaus — sard/ sardstare/ grit

o agillaceous —mud/ clay/ slates/ mdstaes

Cramically precipitated sedimentary rodks

o slireroks/ jpger/ flint

e legmtite/ linmite/ siderite

Qrapnic sedinentary rocks (arganic deposits)

e alcarecus sediments/ limestae
e  aumic sdimerts — aal, lignite

18
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Original rock

Granite
(igeas)
Sardstone
(sedlirertary)
Limestone
(sedlirertary)
Slae
(sedlirertary)

Metamorphic Rocks— Wen ignecus ard sedimentary rocks have dranoged their ariginal

state these rocks are called metamrphic rocks. When the
arigiral structure ard aarposition which is ansicered as the
arigiral state is danced a rnew kird of rodk is fammed. These
charces ocar ucker hich tenperatire ard pressure. Wen these
racks are metardossd a straoer resistivity then in the adginal

rok is seen.

A simplified classification of metamorphic rocks

Metamorphic rock

- JESS
metamorphism

- qatzite
metamorphism

- ErDle
metamorchism

- SIS
metamorchism
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Teaching learning Activities
Activity
—  Presenting facts doout the interiar of the earth throch a gragp assigment

- CGopthedass as suited. Give the following taoics as suited.

Grop T - Presenting evidence fourd doott the Tnterdiar of the earth

Grop IT - Presating kasic fadts doot the Tnterdar of the earth

GopIII - Drawing a diagram of a aross—section of the earth with the parts
named

Grop IV - Presarting facts doot the earth’ sanst

- Ghwe the dance to each of the grages to presart the facts they had collected.

—  After eech of the grages presatt their facts the teadhers shadld evaliete tham in a review
sessian stating the caredress and suitaki Lity of the infometio.
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Competency Levels

Learning Outcomes

Introduction

22

Examines albout the formation of rocks, minerals and
sails of & laka
(10 periads)

Shows the geological zones on a mgp of Sri Lanka ard
gives cetails doat tham

Thile introducing what are minerals presants details
aoout mirerals of Sri larka

Collects facts aoott fametion ard prgeerties of soils
byasiilpdfile

Presartts infomation abot the classification of soils in
Sri Lanka

Tt is aomoted that S Iaka is ae of the oldest lardrasses of ttewardd. Tt is kelieved thet most
of the rocks were fomred before 3000 million years ago. Most of these rocks were formed
dring the Ardwen Fra or Pre — Cardarian era. More than 90% of the island amsists of
metamochic rocks. It is believed that they were metamorchosed about 550 million years ago.
In Sri Ianka 3 main rock types have been identified based on their arigin, metamorpchosed

Hichlard series
Vijyen sxdes
Micoere limestore elt

Highland Series
Consists of metamorphosed sedimentary and metamorphosed ignecus rocks
Metamorphosed sedimentary rocks for eg marble/ quartz/ dolamite

Metamorphosed ignecus rocks for eg. charnckyte/ metamorphosed acidic types/
retamondhosed esic types. It is fourd that these are the oloest rocks.

Tre Highlard series exterds fran a rarrow strip aroard Trincaralee to the Gantral Hill
coantry ard mekes a wice zare inchuding Rakwera Hills. Kataragama Hills too amsists

of Highlard Serdes.
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Vijayan Series
— This aarplex is formed of metanmorphosed ignecus rocks
— Also ansists of metamorphosad granite and migmatite rocks
—  This Serdes of rocks is distributed to the east of the Hichlard Serdes of the Gantral Hill
Coutry ard in the north-western region.

Miocene Limestone Belt (organic limestone)
— Consists of sedimentary rocks which are not metanorphosed
—  Tremsin rok is limestae ard is distriluted as a narrow kelt fran Rittalam to Jaffra.
—  Since it hes its ardgin doost 26 million years ago durring the Miccere Rerdad, it is <0

In aodition to these, a few slate ard sardstane deposits famred during the Jurassic periad are
fard in the fault kasins of Taldoowa, Andigane and Pallama areas.



The Formation of Rocks of Sri Lanka according to the Geological Time scale

Geological . . . .
ERA | PERIOD EPOCH Time Scale The main Geological Incidents - Origin of Rocks
in millions of
years
. 2| Pre- Pre-cambrian Deposition on the ancient geosynclines, regional
j=d
S § bri Recent metamorphism of Highland Series and Kataragama rocks
2 g |cambnan . |2500-4500>
Q =2 Pre-cambrian complex.
§ g The base of Vijayan gneiss rocks - Kadugannawa gneiss,
S 8 600->2500 . . .
z 3 Dambulla, Habrana gneiss and migmatite.
Cambrian 600
- imary Ordovician 500 Rock types of Vijayan Series - Bintenna gneiss, Vanni gneiss,
= . .
ﬁ ) Silurian 440 Thonigala granite.
8 g Carbonif 400
9 arboniferous ) ] ) )
Q = 350 } Granite and granatic gneiss of the south western region
o .2 Permian
= = 270 Pegmati
= = o gmatite.
& E Triassic 225
j . Deposition of non-marine deposits - those in Thabbowa,
urassic 180
Andigama and Pallama, on the ancient crystalline landmass
“ Secondary ;
N of Sri Lanka.
[‘3; % Cretaceous 135 The breaking down and disintegration of the
'é ;’ Gondwanaland, continental drift. Deposition between Sri
o °
é ':é Lanka and India. It is considered that the Dolerite dyke of
Kantalay, Trincomalee and Matugama formed during the
Cretaceous period.
Paleocene 70 .
Eocene 60
> | Tertiary Oligocene 40
= Miocene 25 i
§ The region between India and Sri Lanka went under the sea
0]
§ 12 (subsidence), Sri Lanka got separated from India.
E The formation of Miocene limestones. Minihagalkanda
<
L deposits formed.
o
2 2< Uplift and erosion, sea level rose to about 1-2 metres. Hence
E FPl <t deposits of limestone and shells.
o eistocene
5 Formation of haematite pebbles on a base of red soil
ks < . .
N ebbles, Laterites of the south west and Ratnapura deposits
€ | Quarternary | Holocene 01-Present I; q P P
= ormed.
S i day

Formation of the present continental drift; new uplifted

coast, recent alluvium, formation of lagoon marshes.

Source: 1. P.G. Cooray - 1967, An Introduction to Geology of Sri Lanka.

2. B. Swan - 1993, An Introduction to the Coastal Geomorphology of Sri Lanka.
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Geological Map of Sri Lanka showing the main rock strata

Source: P.G. Coory 1967 An Introduction to Geology of Ceylon
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Minerals

Definition
— Amireral can ke defired as an inorganic substance which is famed ratirally ard
arstitites a definite damical carposition.
- Mirerals - slid
ligid ad fam
Rsecus
- Solidmirerals - e.qg. pluttagy/ diamad/ linestae
ligridmireral —e.g. perolam
|senuUs —eg. renral ggs
-  Veay dften solid mirerals are ssen as arystals
—  Acystal is a solid aoject famed in ratire with plare facets ard edoges ard having a
cefinite interral atanic fametion
— A nnber of arystallire mirerals are seen in rocks
—  Sare of these mirerals ssen in rodks are silicate, carooate, halicte, axice ad
suldete.
- Qx of themirerals ford in the crust of the earth 95% are silicate mirerals

The Physical properties of minerals are
- «lar
- lridhiress
— herdress

arystallire Sy

- Jrtplares

- gedificgavity

megretic qality

The Minerals of Sri Lanka

—  Thowh Sri Iarka is a sl geograchical regian, she possesses a ansiderable amount
of mireral resaurees

—  Most of these mirerals are noalloys

-  Noretallicmirerals are — gans, ilnenite, nitile, zivam, mica. limestae, clay,
dosdete, silia

— Tremirerals of Sri Larnka can ke classified into 3
1 Fel mirerals
2 Meallic (@lloy) mirerals
3 Trdsal miresl

—  Amoyg the energy producing minerals of Sri Lanka, the main minerals are peat,
radicactive uranium ard tharium



—  Ret is the rnery state of aoal. Bestt is a dgocsit thet is famed when plarts in
pads, ard nershes ramain in a sani — decayed state for a lag period. Far eg. the
peat decosit of Mithirajawela (the peat deposit in Sri Ianka has no econamic value)

—  Gars, mica, plutago, limestone, clay, mireral sads, phosdate rocks, feldsear,

Soil formation and properties of soil

Soil can ke simply defined as deruded ramants ard arganic suostances which are famed by
the weathering of rocks. After urder going soil foming processes for a layg perdad of time,
this soil is seen on e surdface of te earth as a thin layer . This soil layer is caeeble of meking a
direct Inpact an the kio systam of the earth.

Formation of soil
o Tre fadtars thet influence the fomation of soil
1l parat rok
clingte
el
arganic system (soil arcpnisy ratiral vesetation)
tie

(ST OV )

Tre influence of each of the factars in soil fomation has to ke explaired.

Parent rock

Influences the mirerals, colar structure ard conposition of the soil.

Clinete - Tanperatire ard rainfall which are the mein climetic elarents influene
the fametion of soil. Soil tearperatire and soil moisture influence
disintegration of the parent rodk ad soil processes.

Relief - Taoograchical featires in a region such as the rature of sloee ard the
lowlands influence the fomation of soil. Tre reture of the lad influences
the ercsiael ad dapesitianl promesses egeecial ly vhich in tum influeces
the fometion of soil.

Qrganic system - Tre influence of the action of soil arganisrs ard the nature of ratural
veoptation on the fametion of soils is great.  The acceleration ar slowing
donn of soil fomation depards an such factars. A fetdlesdlpdfileds
famed within a very shart periad in eviraments where arganic system
isadde.

Tie — A cartain periad of time is required far the aove —mentiaed factars to
Xtivate any process.  Hanee the factar of tine is significant in the
fometion of soil. Tharch a lag periad is required far the famation of
soils, soil grerating processes anly detarmire the legth of that tire.
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The main properties of soil

Tre diverse daradteristics of soils can ke shdied urder two headings such as dysical praoerties
ard dramical proeerties
Frysical prgeerties of soil

- sdlalar
- <ol smcare
- <ol moisare

Cramnical properties of soil

- Acidity
.

Soil colour

Soil texture

Soil structure

Soil moisture -

Soil colarr is determired by the avount of argenic sucstances,
the pracortion of mirerals ard types, ard deanical elarents
ard armounts,

If the arganic sucstances are dardant, soil is dark rosn ar
blak in colar .

If calciun, potassium and gyesum are darcat, the soil is grey
inalar.

The ratire of soil articles detamires the sail texdare.
The pracartion of sard, clay ard silt cetermires the softress

a tre roch rature in the tetare.

Thus accarding to the diaveter of the soil particles,
roaxh sand (peddoles) — > 2nmdiareter
medium sard (rough sard) - 2mm-0.2m
soft sad - 0.2mm - 0.02 m
i — 02 mm - 0.002 rm
day - < 0.002 m

Tre soft sard, clay ard silt ot aoroired toogther to fam soil
aunbs (earticles). Soil studaare shows how sail particles are
axboined together, soil moistre, air ad arganic action take
place  this smcare.

Soil water can ke 3 types according to the mammer water is
dposited inthe soil

1. Hydrosogeic water

2. Gravitatiael vater

3. Cxollary water
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Hydroscopic water  — This is the vater thet gives moistire to  the soil it vhich camoe
Ie aesared by plarts.  This moistire canrot ke elimirated fran
tresdil essily. Tt is said thet even if the sail isdded, 1008 of this
rart of water will ot e elimirated.

Gravitational water - This is the part of water that pemreates dowwards following
gravity . This part of water ogts collected as grourd vater .

Capillary water — Partidles of caoillary water is retaired insice the fissres inthe
soil. Roots of plants aosarb this water .

Chemical properties of soil
~  aidity ad slinity in ol
— The amounf of H' (hydrogen ions) determines the acidity or salinity in soils. The pH (pH
scale is used to measure this H". This scale extends to a range from 1.0 to 14.

I_Aﬁ.

| =
] ] ] | | | | ]
0 1 2 3 4 5 6

|
7 8 9 10 11 12 13 14
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Soil Profile

decayed plant
material

A horizon

=SS C T O R I R S = hanged
— : . g = unchange
= | P~ ~ =4 ™= 7 parentrock

s

0 —  Gmerally this layer is thin. OQrganic sucstances are dordant. In the ygeer part
thouch there are new arganic particles, below that are weathered orcanic
sdostances.

A - This is the main layer inthe soil. Tt aotains decayed arganic netter ad such

Sucstances are reduced with depth. This layer is dark in nature with aoandant
sdlaagnias. Also aatains weathered material of the parent rok.

B - W eathered parent rock meterial is distriluted. Salts ad dif ferent clay types
which pereates fran the A horzon oet dgoosited in this layer . Mireral types
such as iran, aliminm are also seen in this layer . Tre colare of the Bhardzon is
of a lidter aolar then thet of Al

C - Decaying parant rok meterial are seen. Tt axnsists of disintegrated soil parts.
Grourd water too is seen in this layer . These are situations when the roots of
B e tress are edtarced o to this layer.
Under this layer are fourd the parent rodk which is not weathered.
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Soil classification of Sri Lanka

Tt was Dr. Joachim in 1935 who did a stidy of the soil in Sri Larka far the first time. He
introduced 07 soil groges while in 1961, Dr . Pargookke presarted a classification of soil
inrodring 14 soil groges. It is this classification thet is acogoted now .

The Great Soil Groges of Sri Lanka

e Trewxil types inthe W et Zae
1  Reddish rown Latasols
2 Reddish yellow Padzols
3 Meadow Podzolic soil
4  Bogardhalf bog soil

o The soil types in the Dry Zae
Red lrown earths
Non-Caleric Brown soil
Red yellow Latazols
Grumusols

Tmmature orown loamy soil
Solidized Solaetz

o U1 W N

o Tre soil types ford in both wet zore and dry zae
1 IowHuic soils of low drainacge
2 Alhwial sail
3 Regosols
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The Distribution of Great Soil groups of Sri Lanka
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Tt is adeqEte to explain anly the 3 Great Soil Grages here.

1
2
3

Red ard yellow Bdzolic soil - limited to the wet zae.
Red lromn soil - limited to the dry zae
Alhwial s3il - camon to both the wet and dry zones

Red and Yellow Podzolic Soil

This is the nost dordant soil type in the wet zae of S Larka.

It is awell-draired despo sail.

Sinee this is a region rich in ratiral veostation, the thidaess of the soil harizm is grest.
Tre Kook soil of the wet zae also aare urcer this soil typee.

Tre soil type is distrilhated in the Distridts of Ratrgouars, Bedilla, Novara Eliye,
Kandy, Matale, Galle ard Matara.

In the regians were this soil type is faad, tea is adltivated in ygeer elevatias, nider
inmedivm heidhts ard coomutt in flar lards.

Red Brown Soil

This is the most dordant soil type inthe dry zae of S Larka.

Tre A horizon of this soil grogp is of a dark lronn colaar while the Bharizon iswell -
draired.

In this s0il are ford mirerals such as qertz, mica ad limmite.

Mixed evergreen ard mixed decidious farests are seen in relation to this soil.

This sail type ismostly distribted in the Distridts of Anurachapura, Polonnaruwa,
Trincamles, Mxeracala and Vauniya.

In these areas, vecetables, grains ard other craes such as care ard tdoaam are

Alluvial Soil

Distrilhited alayg coastal aress ard law river valleys.
This soil amnsists of silt, sad ard aroggnic netter which is not weathered.
Mostly used far ailtivation of peddy .

References
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Tre dysical feanres of the Earth — A.H. Dhangpala
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Learning-Teaching Activities
Activity

Presenting facts by a grogp assigment after doing a practical study of the rocks, mirerals ard
sil inae’ s evirament.
—  Grog students as suited provice the activity shoan below.

1 Growp I - Precaration of soil saple classified acoording to soil
tedire ad presating it.

2 Grop IT - Naming a sarple of a mineral foud in ae’ s place ad

3 Grop 11T - Tdentifying a few main rodk types and presenting
sanples with rares.

—  Since this is an activity tole doe in the field, give doot ae wesk.

— Do ot sperd sdeol tire far this field wark.

— Ielp the sidatts to st at themeterdal fard in the field ard classify tham.

—  Cosider that teadher mediation is very inportant in presenting group wark and
— BEwalate the studants ased on ariteria relevant to leaming adtaares.
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Competency - 3

While enquiring about the processes in the physical landscape acts in
an environmentally sensitive manner

Competency Levels

Learning Outcomes

Introduction

31

3.2

States with earples the Fogenic farges that infhience
the process of lardfas

(14 periods)
States with exanples the Exogenic farces that influance
the process of lardfas

(20 periads)

Toentifying the exogmic ard edoomiic adtias sgarately
ard nares then.

Tabulates the lardfoms that are created by exogenic
ard erdogenic farces.

Marks ard nares an a mep of the warld the geo tectanic
plates given in the theay of plate tectanics.
Draws the lardfonms created by endogenic and exocenic
farcees (three dirensiaal ard two dimensicaal)
Bxplains with the aid of diagrams how varicus lardfomms
are famed.

Marks and names on a nep of Sri Lanka the Districts
where lardslides ccar freqeattly.

Discusses what nmen can do to minimize the hazards of
landslices (fram newscapers, mecgpzines ard intermet)

VMany lardfam features could ke seen an the surface of the earth.  Sare of them are cottirents,
oS, plateass, mouatains, valleys, saddres, as well as wolcances. Trese featires are created
by exogenic and endogenic farces.

Diverse lardfams in the physical ervirament are classified according to their megnitice as
lardfams of the first ader, secad arder ard third arder of megnitiuce.  Lardfanms created oy
erdoogenic farces suth as aotinats, lardresses, ocean kasins, shields (plateas), ard mouatains
are keing transfamed by the action of exogenic faraes such as ruming water, wird, glaciers ad

Waves.

Tre above lardfam factars have leen acting fran ancient times. Even now they could e seen
intre field in their adhal fom
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Tre aim of this wnit is to sty the lardfam featires an the earth ard how they are areated ard
how those processes influence the hiren activities.

A guideline to clarify subject content

There are two farces which create various lardfoms seen on the earth.
— Endogenic forces (et intre interiar of earth)
— Exogenic forces (e atsice the earth’ s asr)

There are a niner of endogenic forces
— Plate tectonic action ard earthgekes
- Vulaicity
—  Earth nmovarents

Tre effects of exogenic forces are called gradation. Gradation means loth the wastage of
earth surface as well as deposition.  Gradation too warks in 2 ways

- degredation

- aggracktion

Tre lewelling domn of the lard surface by sare processes is aalled degradation while aggradation
is the cevelqarert of lard surface by sare faraes.

Degrachation inchudes weathering, landslides ard erosion (inchudes transpartation tao) .

There are a few exogenic forces (cencation factars) as
-  ruming water
- wind
— (_Jj.ECJSfS
—  Wwaves
-  laoslids
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Geomorphic Process

Exogenic Endogenic forces
forces
gradation land deformation vulcanicity
small medium large
scale scale scale
degradation aggradation activities of organisms
including man
running underground  waves/ wind glaciers
water water currents/
tsunami/
‘ tides
weathering erosjon landslides
running ground waves/ glaciers
water water currents/
tsunami
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Geological Time Scale

—  Geanorphic process can ke divided into two as endogenic farces and exocenic forces
while the ariginal lardscgee has been carved att by endogenic faraes.

— During certain geological eras lardfams of larce scale were fomred while in the presant
cay the relative inpartance of endooenic faraes has leen limited to smller regians of the
eth.

— The stidy of the geological time scale erables the stidy of geamachic process.

—  Trewole geolagical histary is divided into 5 Eras.

Pre-Camrian or Archaen Era

Paleozoic ar Primery Eta

Mesozoic or Secondary Era

Gainozoic ar Tertiary Fra

Pleistcoere or Modern Era

—  Tre doove geological histary is susdivided into periods ard ages.
-  Tre interval between each of these periads is not the sare.

— Tre Table below shows each of the Eras ard periads that followed.

U WD

Era Period Millions of
years ago

Quarterrary Holocere (modern)
Pleistocare (Ice &)

Tertiary or Gainozoic Pleioccere — Miccare)
(Alpire, folding
Oligocene — Eocere 70
Secondary or Mesozoic Creatacecus 135
Jurassic 180
Trizssic 225
Prinery ar Farmian — Hercynian folding 270
Paleozoic Carborecicus — glaciation 350
Devanian — Caledmian folding 400
Sihrian 440
Qrdovician 500
Carorian 600

Pre-Cattrian ar Archaen | Germian folding
(rountain uilding) 3500
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Introducing landforms according to magnitude

Just as an axtinantal messes, there are noutain systams ard minar relief featires in the
decth of the ooen.

1 Lardfams of the First ader of megnitice

2 Lardforms of the Secod order of magnitude

3 Lardfarms of the Third arcer of megnitice

Landforms of the First order of magnitude

Landforms of the second order of magnitude
This inchirks shield aress (plateaus) of aaxtiratal messes and laroe scale nmountain rarces.
BEaples of shields are Greenlard, Laration (Caredian) Guiara shield ard Brazi lian shield.

Pyraress, Himalayan mountain systars, Rockies ard Andes nountains kelang to lardfams
of the secod arder .

In the ocean kasins too there are lardfams of the secod arder of megnitice.
1 Gortirental sloee
2 Basin bottan
3 Mid-ocean ranges

Landforms of the third order of magnitude

Srall itars of the lardfonms of the secod arder are lardfonms of the third acder .
Running water, wird, glaciers ar waves carve aut lardfonms of the third arder .
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Theory of Continental Drift
—  Qoeen besins ard cattirents are lardfoms of the fivst ader of megnitice. The theary of
— A Shicer,an American in 1858, F B Taylar in 1910, ard in 1915 Alfred W egner have

put foverd facts to explain the presant distribation of aotinents ard ocears.

—  Acooding to Alfred W egrer, all the continents fomed ae mejar continent named by

him as “Pangea’”.  This Pangea was separated by the “Tethys se8’. Tt coprised the
Gordwanaland ard the Angaralard.

—  PAooording to W egner the continental masses of the Northerm Hamisghere kelag to the
Arggraland block while the continental masses of South Averica, Trdia, Australia,
Antarctica belong to Gondwaraland.

—  Tre gregtest shortcaning in W egener ’s theary is his irdai ity to clearly exolain the face
which effected the Pargea to le Imcken into parts ard drift geart.

—  Yet he hed presented nuerous factars to prove that the caotinents existed as they are
now in ae block it later they rdke ard secarated in the drift.

— later in 1960’ s, evidences were presented recarding the distrilution of ocean ottars
which mede it easy to drop the above-mentioned shortoamings.

At a later cate the theary of plate tectanics was presanted to dhow the distribution of aontirental
nesses as seen today .
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Plate Tectonic Process

Tre lithogthere of the earth is aarposed of seven mejar Plates and a rnindoer of minar plates.
Tre kasic aare of the plate tectanics process is that de to the revolution of the earth ard
cavectiaal arrents, these plates are pushing very slowly towards in various directians alayg
the Mdhorovicic discatinuiity plare.  The nejar Plates are

— Pacific Plate (the mein coceen plate)

— TIrdian Plate (IndbAustralian plate

—  Hiligoire Plate

— Noxth Arerican Plate

— Sauth Averican Plate

- Nasca Plate (Nasa)

— HRrasianPlate (a lard plate)

— AfrieenPlate

— ArabPlate

The map showing the Major Plates and Minor Plates

Philippine

Pacific

Antarcticai'-

——— i, W0 i -
+ divergent 4 & 44 convergent — &= __  evolving _ 40 _ absolute
boundary boundary R boundary speed of
movement
(mma*)

Mayjor Plates identified are The Pacific Plate,
the Indian Plate and the Philippine Plates




Volcanic activity and earthauakes coor at these plate boudaries.
bordaries.

—  divercgtt plate margins (areative boardary)

-  cowvergent plate nergins (destructive boundary)

-  Traswerse plate mer girs

Plate boundary types

There are 3 such plate

T m— —_— “'H |
'!Hl = '\ bt
'.l".' Plate l,"‘—I ——— \‘\
R = : \
. Transitional fault =} Plate.

New plate
material

Destructive boundary
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- S %
=L* Subsidence

i
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of a Plate |
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A few geanarphologic featires can ke identified alag plate mergins. Larce dhancges codr an
the earths’ surface de to the movamat of plates. Tre Table kelow shows plate mar gins ad the

Jardfams in relation to tham,

Types of Plate Margins and the features along them

Plate Stress Oceanic Oceanic continental,| Continental
margin type Lithosphere lithosphere Lithosphere
Divergent Tensional Mid-oceanic ridge valleys/
Volcanic action volcanoes
Convergent Compressional |Oceanic deeps Oceanic deeps mountain
Volcanoes, continental ranges,
Islands mountains limited
arches and volcanoes volcanic
activity
Transforming Shear mountain ranges fault
and valleys similar zones
to mountain axis no volcanoes

M.A. Summerfield - 1999



There are occasions when the naked eye can see how the Plates (albove — mentioned)
atiwelymowe. Then, pieces of rodks falling could ke seen at plate merdins.

In cregtive zares where two plates diverce it is seen how the new lithosdhere is famirg.
Here, kasalt aares to the surface fran the uygoer art of the earth mentle ard allows the
fometiom of a rew acean bottan vhile flowing to both sides.  This fact has leen estaalised
by eplaratians in the ooean decth.

For example MidAtlantic ridge

TIrdian ocean slope

Carlsberg ride
At the coveroat plate margins when ae plate siosices into ancther plate, a plate ride
is created. Shown below is a diagram which shows how a Plate ridee is fommed.

Formation of fold mountains at the convergent - plate margins

West East
shallow water in
North. the geosyncline geosyncline with
America Tl | dEe_P. _water
continenta FE
Lerust: 1A
A e '{_‘-%ceamc crust

thhosphere m movement

mantle

fold mountains

s

J .'l e

= [
- S -;4\‘\'5 ‘\c‘
moving plate { 6‘

T T 5
2 H_,.L;.:- .
L oceanlc crust.

o Sl
; S \‘*'mantle =
B gt

plane of
convergence

thhosphelﬁe

mantle

A - formation of a geosyncline with the bending of
lithosphere downwards

BC-Creation of fold mountains when two
continental plates converge

Source: Environmental Geography, Educational Publications Department



Earthquakes

—  PMn earthquake is a sudden movement or tramor (sheking) on the earth’ s sxrface de to
the suben release of acamuilated enargy in the interdiar of the earth.

-  Tre erergy releasd flov an the earth’ s surface or thrach the earth’ s interdiar as pmary
(P) waves, secodary (S) waves ad crustal (L) waves.

—  Tre place at which the earthquake ccarrs insice the earth is known as the earthguake
foos and the point just dooe it an the earth’ s surface is alled the epicatre.

— Ridhter scale is a methad discovered oy Gharles F. Ridter, in 1936 to measure the
megnituce of an earthaueke.

Tre scale is used to measure the energy released fram the place where the earthaueke
coaarred.

How the earthquake waves travel

Upper manils
cpsr b el




Distribution of earthquakes and their impact
—  Many earthquakes ocarr in the destructive plate mergins of the Pacific region ard in
cthrer plate margins.
— Bs aresult of an earthgeke hiren life, property will ke destroyed inmensely .

Earth Movements
—  These are novarants that ccour in the earth’ s anust de to erergy released by the
covectiaal arrents, ceo-thermal radicactive mirerals fard in the interdor of the earth.
These earth novarents are of 2 types.
1  Hordizotal novarents (ountain ouilding)
2 Vertical noamats (cotinatal hailding)

Horizantal movarents too are of 2 types
1 Campressional movarents
2 Tensional novarents

Vertical movements cause folding and faulting - Trere are a faw types of folds

symvetrical fold
asymetrical fold
isoclirel fold
reanbet fold
mooclinal fold
syclire
aticlire
Lirord
T
et fold

Anticlire is also known as anticlinorium, a synclire is also known as synclinoriim




— Compressional movements create not anly fold mountains it also faults far e.g.
reersd failt.

— Tensional movements alsocarse falts. A faw such failts are-
nomel fadlt
et fadt
rearssd fadlt
horst
riftvalley
Mok failting
step faultirg

Vulcanism

- Vulcanisity means not anly fametion of wolcanoes ad engctians. Bery process irvolved
in the flow of molten materdal in the interdar of the earth to the srface of e earth ad the
action that follows are included under wolcanic action. Volcanic axes, volcances as
well as other featires as dykes, sills that are famed in the interdar of the earth are the
results of walanic ation.  Accordingly, the featires of wilcanicity are of two types as
e’musive ad intnusive.

- Tnusive wilcanicity
- Extrusive wilcanicity (volcanic process)

Intrusive volcanic action
Intrusive wilcanicity is fametion of lardfams throuch the dgoosition of 1ava in the interdar
of the earth. There are a few such featares
—  dykes
- dbk
- laolhyths
- lopolyths
- perxlyths

Then the rock articles an the earths’ surface are denuded, the lardfam featires of intrusive
wilcanicity could ke seen.

Extrusive vulcanism (Volcanic action)

— The features fomed by the eruption of volcances or action of volcances is known as
exdtnsive wlcnic ation. A wlcao is defired in thismamer — 2n earth surface which
anits liqefied ar hot molten rocks with swoke is called a fissure. This sufaemay ke a

slgee ar amoantain kit v of meterdial that is explaged. Such a hill may ke totally ar
rartly anical in sgee. Very dften there is a dgaession an the arest of thet hill.
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Pooording to the damical aaposition of the megra that flows fran the interdiar of the
earth, the ratare of the walcaro thet is aeated an the surface of the earth, differs.

There are two main mirerals fourd in nmegra,
Y
— im

If the silica aotent inmegra is kelow 50% ard if the iron percantace is more, this
megra is in liqid fam. They are called kasic lava. Such a wolcaro is not very hich.

If the silica antent inmegra is mare then 50% ard if the iron percentace is less, this
megra is in solid fam. They are acidic lava. Such volcances are higher .

Trere are 3 types of volcances kased an their activity .

Extinct/ volcanoes - They were active once it not now.

Dormant volcanoes - At present they are still ot nay explace in futre.
Active volcanoes - Tre volcanoes that are enitting lava ard swoke.

Pooording to the nature of wolcanic engotians there are a few types.
Hawaian type
Straroolian type
Veswian type
Vulcanian type
Plinian type
Plean type

Types of volcanoes

Hawaian type

-

Plinian type .'J'_- )

[

i
t]
i
I

i

There are a few extensive wolcanic featires

lava axes
amposite cones
caldera

lava plateass
lava hollows
lava phoy



Distribution of volcanic zones in the world
1L Ciram-Pacific zae (Fiery Ring of the Pacific) the westem ard eastem margins of the
Pacific Cosan
2 Mediterranesn s (Sicily, Xaly, Geses, Asia Minor)

(O8]

The region alang the MidAtlantic Ridee which stretdhes in a north — sauth direction
(Jameyen Islard in the north to Suretsi Islard in the sath)

The map of the distribution of volcanoes
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Source: Waugh David (1995), Geography An Integrated Approach

Geysers and Hot water Springs

—  In regians where extrusive vulcanian is taking place, ogysers ard hot water sorings can
e seen. However all the hot water sarings have not ariginated in lava regions where
wilcanian is adtive.

—  In almost every coantry hot water sarings aould e seen.

—  Since tanperature increases with the dgcth of the earth, water is suyeer heated at dgaths.
If a sring arigirates in praxdmity to megra ar volcanoes, water cets heated more. Then
that water readnes the surface of the earth as an ejection it is known as a hot water
Sxirg.

—  Then all the water within the geyser pipe like dhamrel gets heated steam is collected.
When a ansicerable arout of steam is collected, water flows aut as a result.
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Old Shakepool Geyser of the Yellowstone National Park in USA.

Exogenic Processes
—  The ceanapchic process that ooarrs autside the earth’ s aust is called exogenic prosess.
— There are a nucer of processes that aabine in carving aut landfomms.  The most

impartant anes are weathering, slopes, action of ruming water, action of weves, ard
dlaciers.

—  Both gradation and degradation coaur by the processes of ruming water, groard water,
WEVES, OCean Arrets, wird, glaciers.

—  There are a few fams of lardslides ar (mass decereratian)

1. soil aep 2. slidirg 3. mdflow
4. rokfall 5. taksfall
Action of running water

—  Ruming water is exoressed by the tenms river, a stream, an oyg, darel

— If a lire is drann to the diredtion of water flow joining the points of ardgin of all the water
that drains throuch the surface, water lasin is the lard area an a sice of the drairace
(catdment aren) . Tt is shomn by the figare kelow.



Area of Mahaweli Basin




River Action
— Tre arigin of a river may ke frana sring, a lake, water frama glacier ar franan area
— Ariver which has ardginated as stated aoove perfams three finctians.
1. exsin 2. trangootadion 3. Ogoosition
— Ariver perfams the function of erosion o to the kase-level. Frosion depards ana few
fedas

1. retral slge 2. ogolagical smudare
3. the rature of eraded meterdial

—  Erosion means wearing action of the earth’ s sxrfae.
— River erosion hes three actias

1. coxcsion 2. dxasian 3. hydraulic action
—  Trangootation is carrying the 1ced of a river to arcther place.

- Tragotatimisef feted ina fevways
1. sugosim 2. sltadiom 3. dliding4. sohitio

—  Dgoosition is putting comn the 1oad of a river in the river darel ar inacther place. T
isde to the loering of the welocity of flow of rivers.

Topographical Features of running water

—  Tre lagpacfile of a river franthe adgin to the ed is of three arts
L Sapdf yath (the ypeer o hilly part of the river)
2 Stae of metarity (the middle ar valley)
3  Stapof ddar (lower ar the plain)

The long and cross profiles of a river from its origin up to the mouth

1. Upper 2. Middle 3. Lower
L erosion| Transpo{ Deposi-|
r:'l-h, | rtation tion

0 I i

VA
Vi
0
1

:-:-'.- .u J..:.(fy

) [}
5 Sy :
!,U"\ﬂ : .'.[_'. ...._.... i
V shaped river the
valley widening  developed
valley
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A few topographical features seen in the stage of youth
1 Deep narrow valleys (V shaped)

2 Rtholes
3 Trucated soars
4 Waerflls
5 River caoare
Pot holes V shaped valley and truncated spurs
river ked [ £
= " e TR
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Topographical features seen in the mature stage

1 meanders

2 rherdiffs

3 wicevalleys

A few featires are seen inold age

1. floodplain 4. lewmss

2. oxdoow lakes 5. celta

3. alludal fas 6. lraided stream

levees

ﬂood plain

Formation of levees in the flood plain

~ flood plain

oxbow lake

Braided River
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Underground water and the Features

Ucergrord water is the water that is retained in the Jjoints ard arevices of rocks ard
soils when a axrsiderable art of the water thet falls as rainfall ar sow is soaked irto the
groard.

In the process of weathering and mass movanents, this underground water perfamms a
grest firdian.

Ucergroard water is inpartant as the starehouse of water in the earth.

Urcergraard water flaws an the surface of the earth in the fam of sorings ard geysers.
Papifer is the permesble rock strata sitiated just above the Inpermesble rock strata in
the interiar of the earth vhich retains water .

Saturated level is the surface water table and the depth of the water table danoes fran
place toplace.

Water zones inside the land

zone that gets
saturated
intermittently

Lo 5 i,
zone which is e
not saturated
AT Shoay b

_permanent
saturated zone

For humen needs, this graard water too is drawn albove as tue wells.

W ell water is the water datained by digging the earth 1o to the pamerat vater leel.
Tre vater thet is stared in the joints, aradcks ard fissares in the arystallire rocks is pumped
thraxch e vells.

Then a permeable layer is sandwiched between two impermeable layers, and the
arrarcarent being kent into a domnfold ar syncline which fams a seecial tgoograchical
featire which retains water . Tt is thrach artesian wells that this water is drann .
There are artesianwells in W ellawaya in S Iarka, Australia ard U.S.A.
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Source: Aquifers, aquicludes and their relationship to the water table and wells

Landforms created by underground circulation of water (limestone landscape/ Karst
landscape)

Larndfomms are carved aut in surface ciraulation of water as well as by udergroand
In undergrouard ciraulation of water landfoms are created when varicus stages of
Ucerground water acts as an agent of solutian as well as an agent of deoosition. This
action of urdergroard water can ke clearly seen in limestae regians.  Such landscaee
regions are known as limestone lardscaee regions. There are 2 areas where such
lardfanms could ke seen.

1 Yukatan peninsular in Gatral Arerica.

2. Karst regian in Yugeslavia

In varicus regians limestanes are fammed argenically ard by demical precipitates.

In the Catral Hill Coatry of Sri Ianka calcarecus (arganic) limestare strata can ke
seen. These were fommed by dells ar skeletans of marire arganiars ard later the lard
was 1plifted.

Limestanes are famed by the evaparation of coean water . When ooean water aonsisting
of dhamical substances such as calcium cartonate, magnesium  sulphate and sodium
chlarice precipitate dee to evgoaration, linestares are famed.  Linestae regians thus
famed can ke seen in vardcus regians of the warld.

Trere are limestae regians stretching far a numoer of kilaretres ard a few metres in

ceth.
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— Inthe Karst Region of Yugoslavia the limestare area is spread over a region of 640
kilaretres in lerngth ard 100 km in width.  Such limestanes are famred in Jaffra area in
Sri Larka.

—  The tgoograchical features shown below are formed by the flow of water throuch Jjoints
ard fissures in the linestae strata famed in the aoove marer .

o gikes
o swallow holes
e dblires
o uala
* mlp
e limestae caves
* Salatifes
e Stalagmites
e colums
[ == :?ca‘tfe flill ot b Is‘p_l-uton sinkhole
| ' entrance
il [ A i -l: - uvala 1
e 1 warow -
T L
! '\k' holes cpllagsed -
o Ml : sinkhole
i | “ishott stalactites |
Present -
water table - [ — = L 1.
integrated water channel
Topographical features in a limestone region
limestone ;2!:11(1
clay plain  Valley platform l| 4
disappeared
caves
limestone
canyon

internal
caverns

Limestone landscape
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Action of wind and the topographical features (Desert topographical features)

— Inaridaress (in deserts) wird as an acent of ercsicn carves aut topograchical

fehres.
—  Apart franwird, tgoograchical feaires are famed by the rainfall received far a shart
periad in the arid regias.
—  Tre fomation of festires in arid regias is the result of three processes
1L Ersin 2. Transpartation 3. Deoosition
Fresion is carried at in three vays
1 dHfledtdm 2. dxyasim 3. cxrosim

—  Parts of rocks which have been Iordken down on the lard are carried by the wind and
when rolled acpinst the sirface it is called deflection.

- Tre loed that is Ieing carried aut will ribo agpinst the rocks.  This is dxasion. Deto

—  Caxosio is the erosion that is caused by the clashing of the loed with the rock masses
Q1 itspEth.

—  Deposition means putting doan the load carried aut by the wird in various places.

- Landforms carved out by erosion in arid areas:-

o Trs=llg
* vardarg
®  ZaUEns
o flededbesins
o mtifad
o dreikater
Zeugens Yardang
joint 1 d by frost i
joints enlarged by frost (a) trough (b) yarding
and temperature . l_;" o abrasion
e - 7, ‘ﬂ-\‘\ic\'@ r};;p;_ﬁ--.- by wind
a5, P i e

» i Al i
r'{ r"-d__-’h
joints are -enl'arged by " L
weathering

troughs are hard rocks soft rocks

formed in soft .0 ikl ridges like
rocks due to  .f ¥ 07 zeugens are (a) soft rock bands are corroded by wind to form trough
wind erosion & i Jl"

,I,*l-" __-,-";. formed in (b) yardangs are formed by the under cutting of hard rocks
- hard rocks
wind abrasion Inselbergs
causes weathering An inselberg with An inselberg with
the round top a flat crest

Wi

troughs are widened and zeugens are
lower of by wind abrasion convex slope

zeugen

Stages in the formation of zengens Inselberg landscape




Landforms of deposition in arid regions

e sanddimnes

e larkhan or crescait — shgeed sanddires
e =if (logitioinal sad dres)

e  loessdguosits

Formation of barkhans or crescent - shaped sand dunes

A group of
gentle slope bal.‘k_hzllls sand dunes
~in wind -3 = ET ‘dunes
shadow = = % wind,
FERSpL: -
.-ﬁjm T ____l'_l
= | —- B R o
~ windward T . IR
side - wind __._______hdunes
Whi{l =5 vind L-a number
ool; 7 '
POORL g of km
a cross section of
a barkhan

cy.

Tre fire dust bloan fran the desert and dgposited far away in neighbouring lards is
called loess. Tt is ayellowich fatiledst. Since water is quidkly dosadesd, the surface is

Topographic features formed by water in deserts

Very seldan deserts et a quick dowrpour of rain which changes the whole lardscape.  Since
soil is exoosad, all the naterial an the surface soil is drained away by the rain water . The rock
of hilly areas are lroxght donn to lower
lard. Dee to hich evaporation water is quickly evaparated. Then the topograchical featires

pleces, pddoles ard sard that slide doan fram the te

given kelow are famed.
wach

gilys
allial fas
Streans
bahadas
Playa lakes
pediments

wadi

NG

alluvial plain

ullys
£ ¥ stream
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alluvnal
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bottom
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Landscape of wadi and gullys




-  There are 2 types of deserts based an climete
aold deserts — Gdal, Atacama
hot deserts — Sdara, Thar ,Arizona
-  There are a few types of deserts based on rafare of rodks
¢ sady ceserts
® stayceserts
e  rocky shest deserts

Coastal Features

Since the coastlire is etermally subjected to the action of waves, tides ard ocoean arrarts, the
features famed by these agants are called aoastal taoograchical featares.

Coast is the strip of lard where the sea ard the land mest.  The aoast can ke divided irto a few
Farts_

L  Back shore

2 Near shore

3  Foare shore

4 Off e

Coastal Erosion Process

W aves, arreats ad tides are the main agats of coastal excsion. W aves generated by wind
trael franthe desgp s aren to the coast ad strike it Tt is aalled foreward strike. Tt strikes the
shore ard goes kack in great speed. Tt is called eck strike.

W aves are of two types — Cregtive waves ard destructive waves.

Wave action axsists of three functtians.

IR Frosion
2 Trangoortation
3 Decosition

Wave erosion also coours uder three processes
1L Sohtdon
2 Fdiom
3  Awxasion

57



The topographical features generated by wave erosion
- hesdlard
— kﬂy
- diff

;
;
j

Formation of cliffs Stage in development of

Arches and sea stacks

2 waves ___headland
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T wayes
W ’
- & [ headland,
sea'!

Transportation by waves

Creation of Bays and

blow holes

blow hole

Deepening cliff formed
by hard rocks.:== e ’_j
i | oS

cave

Tre differant types of materials carried by waves is called the load. This losd axsists of sad,

md ard shingle.

Features produced by water
— beach
-  sadcar
- heedlards/spits
—  mydsheets
- tarolo
-  sadhill

Coral Reefs as a Coastal feature

— Aaxal reef is a anbiration of a large nimoer of living arganiars.
— It is an ecosystanwith equilila-ium kased an the factars of plants ard aninels.

- Tre axal foming agenian lives in water
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Tt takes animel plankton as foad

Caral resfs are nostly distriluited in ocsanic areas ard seas in the tropics.

Caal resf is anore fertile ecosystan than the Traaiaal rain forest.

Coral polyps (argenisms) breed in two ways. Qe method is spanning (laying eggs) into
the water . The other methad is as in an archid plant where fran any part of its body a
Sorout mey care U bearing life.

The physical factors required for the formation of corals

The water should ke at a tenperature rance of 20°C-30°C. If there is a sudden change
in the temperature for about 2°C to 3°C, the coral reef may be destroyed.

The range of salinity should remain unchanged between 30%-35%.

It is necessary that it should be stable.

Sunlight should penetrate to the sea bottom and the water should be clear.

A stable sea bottom is suitable for coral.

The different types of coral reefs

If it is sihated closr totre aeastlire it isa fringing reef .

The barrier reef is sitiated parallel to the aeest ot a little far frantre coast.

A good eaple is the great Barrier Reef of Astralia.

Then a wolcanic islard suosides a aaral resf will rerein aroard it in the fam of a ring.
Also wen tre valcanic islard remain stadle while the sea level goes don ard the growing
axal resf isplifted.  Atolls are formed by both these methods.

Regions where coral reefs are abundant in the world.

Source: Lean Geoffrey, Hinrihsen Don (1990), Atlas of the Environment
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Glacial Action and the landforms associated with it

Formation of topographical features by the action of moving ice (glacier)

A Jaderisalaelag o ie. Tgouogradhical festires associated with the erosion of the
earth’ s crust by moving glaciers and also the features fommed by degposition of eraded
meterial are knoan as featires associated with glaciers.

In areas of low tarperature (kelow —32°C) snow forms in large masses. The crevices in
these ice layers move slowly along diverse directions (a few centimetres per day)

At present about 10% of the earth’s crust is covered by glaciers.
Glaciers are formed in 2 ways.

1. Continental glaciers (sheet glaciation)

2. Mountain glaciers (alpine glaciation)

The ice masses formed near the poles in the earth are polar glaciers.

Glaciers are largely distributed in the Arctic and Antarctic regions.

The average thickness of these is about 2300 metres while in some parts the thickness is
about 4 kilometres.

The other areas where glaciers are distributed are Greenland, Iceland, Siberia, Alaska
and Victoria Island in the Northern hemisphere.

In the geological history of the earth 2 epochs are mentioned which are called Ice ages.
They took place during the Carboniferous and Pleistocene epochs.

During the Pleistocene period, out of the glaciers that formed, those formed a zone
above 40° north latitude, thawed in about 10,000 years ago. As a result topographical
features associated with the Five great Lakes, Great Salt Lake, Manitoba Lake, Ladoga
Lake, Baltic Sea and Bay of Finland were formed.
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—  Inthe fometion of glacial festiures glacial action too is thresfold.

® ausimn

o trangootatio

e Ogposition
Frosion is doe in 3 ways
e plicking

® Swesping

e doasion

In the mountain arests where ice sheets are dardant, water flows into the rock joints ard arevices
ard tum into ice which thaws during summer . This process goes on and on far a long time
resulting in disintegration of rocks which is called phudirg.

Then a glacier moves doan the slgee ard erades the rocks in the valleys, it is called scrgoing.

TWhen a glacier noves over an area of hard rok, it canct ke eraded.  Here the rock surface is
scraeed ard polished which is called axasion.
— Valley glaciers are ice sheets fommed an hich mountainous areas an the earth.
These are famed in areas over 6000 metres in height in the earth.
These glaciers move down the valleys in the mountains ard throuch gravity care doan
to the lower slgees. Henee these are known as valley glaciers.

In montainous areas on Als, Atlas, Rodkdes, Andes, Himalayas, Pyranees ard Kilimanjaro,
glaciers are saread over a lagth of hirdreds of metres thick.

How glaciers move to
lower valleys from
upper mountainous areas. Landscape after glaciation An area under glaciation
pyramidal
u-shaped peaks hanging
valleys\ valleys pyramidal
s cirques cirques

the path of
the glacier
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Erosional Features of mountain glaciers
- Cirqe/ ems/ caries
—  Tany/ maxtain lakes
- adss
—  pyramidal pesks
- hom st
—  U-shaped valleys
— Hanging valleys

— Rochemoutennees

Depositional features of mountain glaciers
— Ioraires
- lateral moaires
— medial moraires
—  tamiral moaires

Formation of Landscape of an arete pyramidal
U-shaped valleys Atarn peaks and horn snout

Formation of a Rockies mountennce

a - gentle slope subject to glaciation

- b b - shadow of the fall of glacier

e,
T
i

o e B

e T

Features of continental glacial erosion
- cgadtail
- nuatek
- fodaest
-  axdics
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Features of continental glacial deposition

drumlins
eskers
kames

kames terminal moraine drumlin

2 FERr e ———

The economic value of glacial landscape

Fertile lowlards of ecoanic valie are bom at of glaciation
. 1. Trefatileladin W et Aglia in Great Rritain
2. Tre wheat, rye, karley, ard cat adltivated lards of North and Sauth Furoee.

Using glaciated regias for tordan. W ater falls ad Uggeed valleys are atradtive
placss for tardsts.

Taurdsts arrive to enjoy the glaciated lardscace as well as to do skiirg.

Tre water falls that cascade  fran the U-shaped valleys are utilized far hydrotooner .

Ex. Norway, Sweden, Canada, Switzerland have generated water power using
veedalls.

Tre lakes ard rivers famed by erosion diee to movament of glaciers are utilized for

trargaxt.

freg. Tre five Great lakes of North Arerica, St—Lawrence River in Canada.

Shidoui 1ding associated with estiaries fomed by glaciation.
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