MINERAL AND
ENERGY
RESOURCES

Indta ts endowed with a rich varety of mineral
resources due to s vared geological structure.,
Bulk of the valuable minerals are prmducis of
pre-pakaczoic age (Refer: Chapter 2 of Class X1,
Textbook: “Fundamentals of Physical
Geography ™ and are mainly assoclated with
metamorphic and 1gneous rocks of the

peninsular India. The vast alluvial plain fract
of north Indta ts devetd of minerals of economic
use. Themineral resources provide the conntry
with the necessary hase for tndustrial
development. In this chapter. we shall discuss
the avallability of vartous types of mineral and
energy resaurces in the country.

— e
Amineral s a natural substance of organic ]
of incrganic angin with definite chemical and

I phyzical properies

Types of Mineral Resources

On the basis of chemical and physical
propertics, minemls may be groupe] under two
main categories of metallles and non-metailics
which may further be classifled as follows :
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Fig. 5.1 : Classification of Minerals



As, 1t Is clear from the Fig. 5.1 metallic
minerals are the sources of metals, Iron ore.
copper, gold produce metal and are included
in this category. Meiallic minerals-are further
divided nte ferrous and nion-lerrous metallie
minerals. Ferrous, as you know, refers (o lron.
All those minerals which have ron content are
ferrous suct: astron ore itself and those which
dio niot have tron cotilenl are non-lerrons suclh
as copper, bauxile, e,

Nom-metallic mincrals are efther organie
I origin sach as fossil (uels also Known as
mineral fuels which are derlved from the
burned antmal and plant life such as coal and
petroleum, Other type of non-metallic
minerals are inor'ganic inorgin such as mica,
lUmestone and graphile, ele.

Minerals have certaln characteristics,
These are uncevenly distributed over space.
There is Inverse relationship in guality and
guantity of minerals Le. good guallty minerals
are less in quantity as compared (o low
guality minerals. The third matn
characteristic 1s that all minerals are
exhaustibie over time. These take long to
develop geologically and they cianmot he
replentshed trmeditately at the ume of need.
Thus, they have to be conserved and not
milsused as they do not have the seeond crop.

Distribution of Minerals in India

Muost of the metallic minerals (o Inda ocour in
the peninsular plateau reglon In the old
crvstalline rocks. Over 97 per cent ol coal
reserves occur i the valleys of Damodar, Sone.
Malianad! and Godavart. Petroleumm reserves
are Iscated in the sedimentary basins of Assam.
Cujarat and Muambal High Le off-shore reglon
tri the Arabtan Sea. New reserves have been
located in the Krishna-Godavarl and Kaveri
Basins, Muost of the major mineral resources
oocur fo the east of a line inking Mangalum
and Kanpur,

Minerals are gencially concenteated In
three broat belts i India, There may be some
sporadic occurrences here and there tn lsolated
pockets, These helts are

Bd Intia : People andld Econdmpy

The North-Eastern Plateau Reglon

This helt covers Chhotanagpur (Jharkhand),
Odisha Platean. West Bengal and parts of
Chhattisgarh. Have vou ever thought about
the reason of major on and steel industry
being located 1n this regon? It has variety of
minerals viz. iron ore coal, manganese,
banxite, mica.

o,

The South-Western Plateau Reglon

This belt extends over Karnataka, Goa and
contignons Tamil Nado uplands and Kerala
This biedt ts rich in ferrous metais and bapxite.
It diso contalns high grade fron ore, manganese
arul limestone. This belt [acks i coal deposits
excepl Neyvell Hontte.

This bDelt does not have as diversitied
mineral deposits as the norih-casterm belt.
Kerala has deposits of monaxdte and thorum,
bauxile clay, Goa s lron ore deposiis.

The North-Western Reglon

This bl edends alond Armvall in Rajasthan and
pait of Gufarat and minerals are assockated with
Dharwar system of rocks. Copper, dnc have
been major minerals. Rajasthan is rich in
bullding stones Le, sandstone, granite, marble.
Cypsum and Fuller's earth depasits are also
extensive. Dolomite and lmestone provide raw
materals for cemnent Industry. Gujaral 1s known
for its petroleum depostts. You may be knowing
that Cujaral and Rajasthan both have nich
sources of sall.

= - .
‘Why and where Dandi March was 'ﬁ

The Himalayan belt 1s another mineral belt
where copper, lead, zine, cobalt and tungsten
are known to occur, They octur on both the
castem and western parts, Assam valley has
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mineral ofl deposits. Besides ofl resouiress are
also found in off:shore-arsas near Mumbai
Ceast anbal}iigil]

in the Tollowing pages you will find the
spatia] pattern of some: of the imporiant
minerals:

Ferrous Mineral

Ferrous minerals such as lrom ore,
manganese. chromije, ete., provide a sitong
base for the development of mezallurgical
induystries., Our couniry is well-plaeed: in
Tespeel of ferrous minerasls both inreseTves
and producrion.

From Orz

Indla Is endowed with [alrly abundarit
resources of fron ore. It has the largest resene
of ron ore |10 ASta. The two main types of ¢Ic
found in our country are haematifs and
magnetite. 11 has great demand Im
Imternstional markei due o {15 sUpsTior
qualliy. The iron ofe mines oocur In eloss
proximity to the cgal Helds in the north-
‘gastern plateau region of the eountry which
adds to their advantage.

About 90 per cent of 1olal reserves of ron
ore s loeatsd In the States of Odisha,
Jharkhand, Chhatrisgarh, Rarnataka Goa,
Telangans. Andhra Pradesh and Tamil Nadu
in Odisha, iron ore occurs ina seriss m_bﬂl
ranges in Sundergarh, Mayurchanjand Jnar
The important mines ars Gunimahisang
Sulaipet, Badampahar (Mayurbhaj), Kiruburn
(E=ndujhar] and Bonai (Sundergarh), Similar
hill ranges, Jhathhand has some of the oldest
iron ore mines and most of the iron and sissl
planrs ars lopatgd around them. Most of the
Important mines such as Noamundl and Gua
are: located In Poorbl and Pashehiml
Singhbhum distglets. This et Toriber extends
o Duryg, Dantewars andl Balladla Tralll, and
Rajhara In Durg are the Important mines of
lron orein i colindry. In Hatnatala irshore
deposits oceur In Sandur-Hespet area of
Daliarl distriet. Baba Budan hills and
Rudremukh in Chikkamagalury distriet and
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parts of Shivamogga, Chltradurg and
Tumakuril districts The dlstriets of
Chandiapur, Bhandara and Ratnagini in
Maharashira Earimnagar and Warangal
distrieyof Telangana, Kurnool, Cuddapah and
Anantapur distriots of Andhra Pradesh Salem
and Nilgiris districts of Tamil Nadu are other
{ron mining reglons Goa has also emerged as

an impertant producer of iren ore.

Manganese
Manganese is an imporant raw material for
smelting of iren ore and alse used for
manufaseturing f&rro allovs. Manganese
deposits are found In slmos: all geological
mrmations. hawever. it is mainly assoolated with
Dharvarsystem

Madhva Pradesh and Odisha are the
jeadins. pmtiu&e*ﬁ of Manganese Major
min=s in Odizha are lopated In the ceniral
part ef the lron ore belt of Indla . partieniariy
in Bonal Kendufhar Sundergarh, Gangpur,
Koraput, EealaWandl and Bolangir.
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The manganese belt of Madhya Tradssh
exiends [ g belt in Balaghai-Chhindwara-
Nimar-Mandla and Jhabua districts,
Kamataka [s another major producer and here
the mines are jocated in Dharwar Baliard
Belagavi, North Canara, ChikkEmagaiury,
Shivamogga, Chifradurg and Tumakurm
Maharashirs Is alsg an imporgant producer of
manganest, whieh Is miined In Nagdpur,
Bhandara and Ratnagirl districts. The
disadvantade o these miness Is that they are
located fEr from stes] plants:

Telangana Goa and  Jharkhand areother
minorprodueers of MmanFanese.

Non-Ferrous Minerals

indiag is poorly endowed with non-Temous
mezailic minerals exrept bauvite
Sanxite
Bauxite is the ore, which s used In
manufarruring of alumininm Bauyit s found
mainty in m=rdary deposits and = asspelated
with laterite rocks cocurring extensivelyveither
on the plateau or hill mnges of penlnsularindia
arid also In the coastal traets of the country.
Odizhz happens o be the largest producsr
leading producers. The other Two areas which
have bezn Increasing thelr producilon are
Holangir and Roraput. The patidnds of
Lehardaga in Jharkhand have rich deposits.
Gujarat Chhattisgarh Madhya Pradesh and
Maharashira are other major produecsrs.
Bhawanagar, and Jamnagar in Guiarat Hase the
major deposits ChEattisgarh Has batixite
deposits in Amarimntak platean while Kamni-
Jabalpur area and Balaghat in MP. Haw
important deposit= of bauxite. Kolabs Thane
Ratmagirl, Satara. Pune and Feollwapur In
Maliarashira are imporent producers. Tamil
Nadu, Bamiataks anid God-are minor producsss
oftauxite.

Copper

Copper Is an Indispensable ‘metal In the
gl=ctringl mdusoy for makdng wirss. slecoie
motors. wansiormers and gensrators: It is

aloyvahble, mallezhle and duetie, is alsp mived
with gold to provide sirength 1o jewslleTy.

The Copper deposits mainly oceur in
Singhbhum disitics in Jharkhand. Balaghat
distrier in Madhys Pradesh and -Jhunjhunu and
Abwar distriets In Hafasthan

Minor produecers of Copper are Agnigundala
i Gumtur Distries [Andhra Pradesh). Chiradurg
and Haaan distriats [Kavmarala) and Soph Aroot
diztriet [Tami Nadu).

Non-metailic Minersls

Among the non-metdallic minerals producad In
Indid, miea is the mperiant one: The other
mineral: exizdeied for local copsuimpilon are
limeatone, dolomite and phosphaie.

Mica 5 mainiy used in the clectrieal and
slectronit [niustries. It can be split into very
thin sheets which are tough end fexible. Mica
in India is produced inJharkhand, Andhra
Pradesh: Telanganga and Rajasthan ipllowed
by Tamil Nadu, West Bengal and Madhya
Pradesh In Jharkband. high guality mica is
oBteined in a'beltexrending over a distanes of
about 130 km, Inl=ngth and about 22 km. In
width in lower Hazaribagh plateau In Andhra
Fradesh, Nellore distriet produces the best
gualitymica In Rajastharl. mica belt extends
for about 320 kms from Jaipur to Bhilwara
and around Udzipur Mica deposits dlso ocour
in Mysura and Hasan districis ofKaranataka,
Colmbatore, Tiruchirapafll, Madural and
Kannfyakumari in Tamil Nadu, Alleppey In
Eerala, Ratnagirt (n Maharazhtra Purulia and
Bankura In West Bengal

Energy Resousces

Mineral fuels are essential for generation of
power. reguired by agricnlture. industry,
mansport and other seciors of e cconomy.
Mineral fusls liks coal petroleumand natural
gas (kmown as Toss0 Tuels), nuclear energy
minsfals. are the conventional sources of
energy. These conventional seuress are
exhaustible résources.

Mire=il e Energy Aesotsrres
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Coerl

Coal t5 4 one of the important ninerals which
s mainly used n the generation of thermal
power and smelting of tron ore, Coal occurs in
rock sequences matniy of two geological ages.
namely Gondwina and tertlary depostls,

About 80 per cent of the coal depasits In
Indta ts of Bituminons type and 15 of not-coking
grade. The most tmportant Gondwana coal
Helds of India are located tn Bamodar Valley,
They lie in Jharkhand-Bengal coal belt and the
miportant coal Melds m thus reglon are Rartgan),
Jharia, Bokaro, Gindih, Karanpurn.

Jharia ts the largest coal Neld followed by
Ranigan], The other river valleys associated
with coal wre Godavarl. Mahanad and Sone.
The masl imporiant coal mining centiss are
Smgrull tn Madiva Pradesh {pan of Simgrault
coal feld Hes tn Uttar Pradesh), Korba in
Chhattisgarh, Talcher and Rampur i Odisha,
Chanda-Wardha, Kamptlee and Bander 1n
Muharashitra and Singarent tn Telangana and
Pandur in Andhra Pradesh.

Terttary coals occur 1t Assam, Arunachal
Pradesh, Meghalaya and Nagaland. It Is
extracted from Darangirt, Cherrapunj,
Mewlong and Langrnn (Meghalava): Makum.
Jatpuir and Nazira in upper Assam, Namchik -
Namphuk (Arunachal Pradesh] and Kalakot
{Jammu and Kashmir),

Bestdes. the brown coidl or Ugnite ocour n
the coastal areas of Tamtl Nadu, Puducherry.
Gujsarat and Jamn and Kashmir

Petroleum

Cmide petroleum consists of hydrocarbons of
lguid and gaseous states varying in cliemical
composition, colour-and spediic gravity, It 1s
an essential souree of enengy for all infemal
combusiion engines in automobiles, rallways
and atrcralt! [ts pumerous by-products are

processed m petrochenucal indusines, such as
fertiliser, synthetie rubber, synthetic fibre,
medicines=. vaseline, lubrcants, wax, soap and
vosmeics.

AN AUETEWES

Peirolaum = refarred to as liguid gold
because of its scarcily and diversified uses.

Crude petrofeaum oceurs in
sedlinentary roclis of the lertlary period. Ol
exploration and production was
systematically taken up after the O11 and
Natural Gas Commission was set up In
1656, Tl then. Digbol in Assam was the
only ofl produocing reglon bul the scenario
changed after 18956, In recent years. new
oll deposits have been [ound at e extreme
western and eastern paris of the country.
In Assam, DMobo). Naharkatiya and Moran
are important oll producing areas. The
major ollftelds of Gujaral are Ankaleshwar,
Kalol, Mehsana, Nawagam, Kosamba and
Lunej. Mumbail High which ltes 160 km off
Mumnibal was discovered In 18973 and
produetion commenced 1n 1976, Ol and
naiural gas have been found in exploratory
wells tin Krnshna-Codavart and Kaven basin
an the east coast,

O extracted from the wells Is crugde ofl and
contains many mpurities. It cannot be used
drectly. It needs to be reflned. There are two
types of refineries in India: (a) Beld-based and
{b] market-based. [Nabaol is an example of fleld-
based and Baraun 1s an example of market-

based refinery.
Netlured Gas

Natural Gas Is found with petroleum deposits
and 1s released when crode ofl 1s brought to

Mineral and Enérgy Resources 58
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the surface. It can be used as a domestic and
industrial fuel, It 15 used as fuel In power
stotor (o genenite electricity, for heating
purpose in indostries. as raw material in
chemlical, petrochemical and fertiliser
tndustries. With the expansion of gas
infrastructure and locai city gas distribution
(COD) networks, natural gas |5 also emerging
as a preferred transport fuel (CNG) and
cocking fuel (PNG) at homes, India’s major
gas reserves are found in the Mumbal High
and allled flelds along the west coast which
are supplemented by finds in the Cambay
basin. Along the East Coast. new reserves of
natural gas have been discovered in the
Krishna-Godavan hasin.

Non-Conventional Energy Sources

Fossil fuel sources, such as coal, petrolewm,
natural gas and nuclear energy use
exhaustibie raw matertals. Sustamabie
cnergy resources are only the renewszhle
cnergy sources llke solar, wind, hydro-
depthermal and blomass. These cnergy
sources are more equitably distributed ane
environment-frendly: The non-conventional
enerpy sources will provide more sustained,
eco-friendly cheaper energy after the intttal
cost 1s taken care of;

Niuclear Energy Resources

Nuciear energy has emerged as a viable souroe
i recent times. Inportant minersls used lorthie
dgeperation of nuclear energy are uranium and
thornm. Urantum depostts ocrur m the Dharwar
rocks. Geographically, uraninm ores are known
o ocour in several locations alemg the Singhhum
Capper belt. It 1s also found in Udatpur, Atwar
and Jhunhum districts of Rajasthan, Durg
distriot of Chhattisgarh, Bliandara district ol
Maharashtra and Kullo district of Himuachal

Pradesh. Thortum 1s mainly obtamned from
maonazite and imentte in'the beach sands along
the coast of Kerala and Tamil Nadu, World's
richest monazte deposits occur in Poalakkad
and RKollam disiricis of Kerala, near
Vishakhapatnam in Andhra Pradesh and
Mahanadi river deita in Odisli.

Atomic Energy Commission was
established tn 1948, progress could be miade
only after the establishment of the Atomic
Energy Institute at Trombay in 1954 which was
renamed as the Bhabha Atomic Research
Centre tn 1967, The important nuclear power
projects are Tarapur [(Maharashtra),
Hawaibhata near Kota (Rajasthan), Kalpakkam
(Taml Nadu), Narora (Utiar Pradesh), Kaga
(Ramataka) and Kakammeirs {_[-Iujzim!l.

Solar Energy

Sun rays tapped in photovoltale cells can be
converted Into eneroy, known as solar energy.
The two eflective processes considered to be very
effective to tap solar enerdy are pholovoltaies
and solar thermal techmolofy. Solar thermal
technology has some relative adyaniages over
all other non-retiewable energy sources. 1t 1s
cost competitive, environment frlendly and casy
to construct. Solar energy s 7 per et more
effective than coal or ofl based plants and 10
per cent more effective than noclear plants: It
Is generally used more in appliances like
heaters, crop dryers, cookers, ete. The western
part of Indla has greater porential for the
development of solar energy In Gujarmt and
Hajasthan.

Wind Eneriy

Wind energy 1s absolutely poliution free,
inexhaustible source of enerty. The mechantsm
of energy conversion from blowing wind 1s
simple. The Kinetic energy of wind, through
turfilnes Is comverted into electical energy. The

Mineral and Enérgy Resources 61
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India’s next agriculture revolution
can bappen under solar panels

E

India's ssadng salar greath preves renmaabias are the future
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ONGC begins 'first oil production’ from deep-
walter block in Krishna-Godavari basin
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 How Indiats uﬂﬁmg non-

conyentional energy
. resouirces? Discuss,

permanent wind systems such the trade winds,
westetliss and seasonal wing like monspon have
been used ag soures of enerygy. Besites these,
lacal winds: land and se€a bicszes can alsg e
used © produce elzeirieity

Indig, already has started generating wind
ensrgyv. In Rajasthan Gujarat. Maharsshirg
and Eamnataka. favourable conditions for wind
eNETdV €XIsE

Tidal and Wave Energyw

Occan eurents are thestore-house of Infinie
-gncrgy. Sinos the beginning of seventesnth and
eighteenth century, persiétent sfnts Were made
to areate 2 more efficlent energy system fiom
e ceaseless tidal waves and OceaEn CuIrent
Large tidal waves are known 1o ocour
along the weat egastof Indla. Henee, Indlahas
great potential for the development of tidal

energy aiong rhe ecasts but so far these have
not ver been utilised

Geothermal Energy

When the magma from the-interlor of earth,
COmies outl on the surface. T=mendolls hieat'ls
relzased. This heat energy can suceessiliybe
mapped and converied pelEciral snerdy. ADaIT
from this, the hot water thiat gashes out through
ihe deveer wells |s sl5g uSed in the deneration
of therma! energy. It & populstly Enown as
Geothermal energy. This encrgy is now
considered o B one of the ey encrgy sburées
which can be deweloped as an alternate source

The hot springs and geveers are being used
since medleval period. In India a gesthsrmal
snerdy plant has besn commizslonsd at
Manliaran in Himachal Pradesh
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The first successful (1890) attempt 1o tap

thau nd heat was madein thecity

of Baise. [daho (U S:A ), whearaa hot water |

prpe natwork was buill 1o give heat to the

sureunding bulldmgs. This plant s stil |
_ workimg

Dio-energyy

Bio-encrgy reias o energy derved from blologleal
prodicts which thelndes agricultural resfdues,
municipal, ndustrial and other wastes, Bio-
encTgy 1S a polential source of energy conversion,
It can be converted Into elecirical energy. heat
enerey or gas for cooking, Tt will also process the
waste and garbage and produce energy. Tiis will
improve economie fife of rural areas in developing
covHiAes, reduce environmental pollutton,
enhance self-reltanoe and reduce pressure on fucd
wood, One such project converting muntcipal
waste Inta energy 18 Okhia tn Delhi,

1]

Intlia : People anill Econdmy

EXERCIEES

1. Choose the right snswers of e [ollineing [fom (He ghvwn opiions.
In which ane of Lhe following Stdes are the major ofl Aelds located?

{n] Assam () Rajasthan
(bl Bihor ()} Tommil Noduo
() ACwhich one of the following places was the first atombe power stution
stnrted?
fal  Kalpoliaim () lRana Pratap Sagar
bl Namom () Tarapur
(i} Which one of the following is mon-renewable souree of cnerpy?
(a]  Hyvidel fc} Thoremol
Ib) Selar () Wind power

Conservation of Mineral Resources

The challenge of sus{ainable development
requires integration of quest for econpmic
development with environmental copcerns.
Tradittonal methods of resource use esull Into
generating enormous quantity of waste as well
as create other environmental problems, Hence,
for sustainable development calls for the
protection of resources for the future
generallons. THere 1s an urgent need to
conserve the resources, The allermative energy
sources like solar power, wind, wave,
geothermal energy are inexhaustible resouroe.
These should be developed to replace the
exhaustible resources. In case of metallic
minerals. use of scrap metals will enable
recveling of metals. Use of scynp ts specially
stgntficant in metals Bke copper, lead and 2ine
in which Inifla's reserves are meagre. Use of
substitutes for scaree metals may also reduce
thetr consumption. Export of strategle and
searce minerals must be reduced, so that the
existing reservemay be used for a londger period.




1l Give an secount of ihe distnibution of mica m india,
1] Wil B rochear power? Menibion the impoeriant nudlear power sintlons
im Indin.
vl What are non-conventional sirees of energy? '
3. Answer (e following questions m shout 150 words.
Il Write o delailed nole on e Petroledm resources of [ndia.
() Write an essay on hydel power fn India,




