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 Rocks are natural aggregates of minerals formed by geological processes over millions

of years.
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* Unlike minerals, rocks do not have a definite chemical composition and vary in colour,

hardness and texture.
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Types of Rocks

1. Igneous Rocks

 Formed by the solidification of molten magma or lava.
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O Examples: Granite, gabbro, pegmatite, basalt, volcanic breccia, tuff. e R RN
0 3QIETL: JAetrse, dtal, A@ierse, dlee, SarcgiTT SRR, T | o e e g
* Grain size depends on cooling rate: f | '. - 3 .: S r - |
* Slow cooling deep inside — large grains (e.g., Granite). - e 28 =
* Fast cooling at surface — small grains (e.g., Basalt). . ~ ' 2 I
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Intermediate cooling — intermediate grain sizes.
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Features of Igneous Rocks

 Hard, granular and crystalline.

» Do, aleiarz 3R heed=l

* Do not contain fossils.
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 Impermeable — water does not easily pass through them.
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* No layering like in sedimentary rocks.
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Classification of Igneous Rocks

« Intrusive lgneous Rocks: solidify below Earth’s surface (e.g., Granite, Gabbro).
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« Extrusive lgneous Rocks: solidify at or above surface (e.g., Basalt, Andesite, Rhyolite).
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Acidic Rocks — high in silica.
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Basic Rocks — denser, darker.
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Felsic Rocks —rich in Si, O, Al, Na, K.
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Mafic Rocks —rich in Fe & Mg.
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Ultramafic — very high Mg and Fe.
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2) Sedimentary Rocks

d Formed by deposition and compaction of rock fragments through external (exogenous)

processes — a process called lithification.
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Types of Sedimentary Rocks \

Mechanically formed: Sandstone, Conglomerate, Shale, Loess.
D 0 A Toil Aol WSeclel, Do, Act, AgH |
Organically formed: Geyserite, Chalk, Limestone, Coal.
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Chemically formed: Dolomite, Rock Salt, Chert, Halite, Potash.
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Features of Sedimentary Rocks

 Have layers and often contain fossils.
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« Most are porous and permeable.
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Formation of Sedimentary Rocks

Erosion

particles carried away
by wind or water

L My
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Deposition G‘.&; -
losely packed sediments S

Compaction S |
closely packed sediments S = =
Cementation

tightly packed sediments . |




3) Metamorphic Rocks
) P %

« Formed when existing rocks undergo recrystallisation under heat and pressure.
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GrouPS of Metamorphlc Rocks Layered or banded appearance (e.g., Gneiss, Schist, Slate
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No layering/banding (e.g., Marble, Quartzite).
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Rock Cycle

« A continuous process where old rocks change into new types over

time.
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* Igneous rocks can turn into sedimentary or metamorphic rocks.
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 Sedimentary and igneous rocks can transform into metamorphic

rocks.
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Rock Cycle

 Any type can melt and form magma — which then forms new igheous rocks.
. fopY of Tep1z ht TSIt MacTD SAST qeT ADAL B, S M TADR ol JATw1d ASlel dolldl o |

« Magma — Igneous — (weathering/erosion) — Sediments — Sedimentary—(heat/pressure) —

Metamorphic — (melting) — Magma
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D‘What Are Minerals?
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 Minerals are naturally occurring substances formed by geologlcal processes
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« They have a definite chemical composition and physical properties. O
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 Most minerals are compounds of elements; sometimes single-element minerals like sulfur, copper, gold, silver, graphite are

found.
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 Around 2000 minerals are identified in the Earth’s crust; key rock-forming minerals belong to six groups.
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 Minerals such as coal, petroleum, natural gas are of organic origin appearing in solid, liquid and gaseous forms.
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Elements in the Earth’s Crust

R

eight elements:

« gedl bl S[aUCT Thl AT 98% STl fetoaifciiEd 3 dral o
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Oxygen, Silicon, Aluminum, Iron, Calcium, Sod

N g g
Pot?ﬁsnum Magnesnum L N

About 98% of the Earth’s crust is made up of the following

e
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ium,

QICIIETA, Aot DT

 Other elements present include titanium, mang

==

sulfur, phosphorus nlckel hydrogen etc.

BlbIRd, [oTabct, Bresiole 3nie 2Nt &

m Fafetoier, ngﬁftﬁﬁaa{ BT, hicRret, S,

Aluminium: 8.2%

Others: 0.2% - wa w
l-lydrogen:V""".""-ﬁ]l e’
Titanium: 0.6% ' == C b/
Potassium: 2.1% % | | -
Magnesium: 2.3% 7 ‘ ‘“A
Sodium: 2.4% ~/ ) “u
Calcium: 4.2% — Oxylkn' 4!S,/°

Iron: 5.6%

Silicon: 28.2%

anese, carbon,

3ol Iufeeld drq’ra%aséﬁr‘raa Aotetlal, Dlalet, 3ielh (HAcHR),

B Oxygen

B Silicon
Magnesium Potassium

Sodium
Others

iron Calcium
B Hydrogen

Aluminium
B Titanium






Minerals have distinct physical properties used for identificatio Physical Characters
TfeTstt 3t asare & forg Tt Refotepet aradtat el &: of Minerals

A 4

Crystal Structure  Specific Colour

and Habit Gravity
 Crystal form, cleavage, fracture

T R — v\
« Luster, color, streak, transparency @ O

g - s — Streak Cleavage Electricand Electricand  Fracture

 Hardness, specific gravity, structure s ST
Property
v I SpuE=e




* India’s minerals are concentrated in specific mineral belts:

. $RA b JloTol o [Aw FfeTst afgedi (Mineral Belts) 3 hiad &:

North-Eastern Peninsular Belt:

IA-dl qrerg =T gt
Includes Chhota Nagpur Plateau (Jharkhand), Odisha Plateau, West
Bengal and parts of Chhattisgarh.

Sl BICT AlPIgR TOIR (SRIS), NS TSR, TiFE ddllct Al B IlHdlG D

DB 13l AMSTA B |
Rich in iron, coal, manganese, bauxite, mica.
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 Chhattisgarh, Madhya Pradesh, Telangana, Andhra Pradesh, Maharashtra \‘
. SIS BOIIOIG, ST TSI, AToNET, Mgl TSI Al FBIRISC I & | "'
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* Rich in manganese, bauxite, limestone, marble, coal, gems, mica, iron ore, graphite

. B &7 Aoletlol, ATHSCT, Foll TcelT, TN, DRI, Teol, JTID, cils JATDH eIl ABISC A

Southern Belt (cf&1oll FfeTst ag)

 Karnataka Plateau, Tamil Nadu Upland
| S

o THallcD TOIR, AlSlcAls ITas]lel

« Contains ferrous minerals, but no significant coal (except lignite at Neyveli).
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South-Western Belt (mjﬁl?ﬁ JleTst agl) . &%

« Western Karnata‘-k'a, Goa

o i3l palco, alar

* Rich in iron ore, garnet, clay.
r

. B & Tl JRTD, Jlleic del Fapeil gl () A g o |

North-Western Belt (ST=-ai®etT JleTot Tgt)

m

« Aravalli Ranges (Rajasthan), Gujarat

o IRIAAT TAAATAT (FAST=ATA), ISIAA

* Rich in non-ferrous metals like copper, lead, zinc, and minerals like uranium, mica, beryllium, precious stones.

- AT & diar, AT, STl ﬁs@saﬁsﬁ?ﬁqﬁe—%m 3131, ARIT=IT 3R dgefc™t Teail St FfeToll A Tolg B




Types of Minerals
. Minerals in India are broadly classified into: C:“{H g:

. RA A JloToll DI =ATAD 30 A foTeaictiad
(('\*K

A. Metallic Mlnerals\.// x: ow

 Contain metal content; main source for extracting metals.

+ Solal el dcd Bld 8; = elq AT el bl H2 i 6 |

l. Ferrous Minerals Used for metallurgical industries
(e () JfeTa) |
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India has significant ferrous resources.
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Typs: Hemfite, Maénetite.
JepIX: BACIST, Aicrse
~95% reserves in Odisha, Jharkhand, Chhattisgarh, Karnataka, Goa, Telangana, Andh‘lyradesh,

\ | &
Tamil Nadu. > I —" S

CIITST3l 95% SIS JATSIM, SMRIS, BiIalG, Dellcd, lldl, Aciallell, el T¢I Al AfNAAS i TT A
gl

Important mines: Noamundi, Gua (Jharkhand); Bailadila (Chhattisgarh); Sandur-Hospet,

Kudremukh (Karnataka).
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Manganese (3ot o)

 Used in smelting iron and making ferro-alloys.
+ T8 D 3lcie] (TATSTN) AeI WRA-Ire1end doitel 3 ST fep=ir St 2 |

 Deposits found mainly in the Dharwar system; leading producer Odisha.
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ll. Non-Ferrous (Metallic)
(@TcilE (enfeciop) feToT) v

dIndia is poorly endowed except for bauxite.
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Bauxite (dIFHISC)

e Ore of aluminum.

e
. B TogfAfoTret bl IM=weh B |
 Found in Odisha, Jharkhand (Lohardaga), Gujarat, Chhattisgarh, Madhya Pradesh,

Maharashtra.
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Copper (dldl)

» Used in electrical industries.

. R Seeil 3 Suiet Rpr ST 21

 Occurs mainly in Singhbhum (Jharkhand), Balaghat (Madhya Pradesh), Rajasthan

+ XA [RBA (SMRS), ATCTENC (T Ta) e F QTR STt 2|
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* These minerals do not contain metals and are used in industries as raw mate

rather than for metal extraction.
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Major Non-Metallic Minerals

3 3tedilcdcd JloTot
Mica (3T2Ih (3IISDHT))

A very important non-metallic mineral.

8 Qb Ac2id Ascaqol Aeliiedcd Hfotol & |

* Used mainly in electrical and electronic industries because of its heat resistance and insulating properties.
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* Used in cement industries and in steel plants as a fluxing material.

« BHUDI ITRFT H 3T SENDIL 31 AT STATA TAAL 3 Tolhel HISTIL D a3t (eIl olldl &

Limestone (T

R

« Used as a refractory material and in iron and steel making.

o SHDI TSI TRl (RPae) agrel b a A dell sl Td Sdid fotaiior 3 [epeir Sirar o




Phosphate (BI&bC) v

* Helps manufacture fertilizers essential for agriculture.

. P b [T JUARID IADI b [oTaAtor 3 FBRIDH Bl B |

* Used in chemical industries especially for fertilizers and sulfuric acid production

o IARIfeTD Il 3 AT T A IATH Al AHRRD Tt Db SclGel A ST fepIt A1 3 |

 They are also used in fertilizers and explosives manufacturing.

. St 3aier oft Iavp dal [A=pice agrell 97 fetatior o [operr St 2|




Energy Resources (Mineral Fuels)

* Mineral fuels are essential for power, industry, transport.

o WieTol Selet Soll, Selol dell afvdsst @b [T ITceid JUARID B |

Main fuel for thermal power and smelting iron.
AT [Ag[d ScIget dell Al @ Slciel (TATCTN) BT JSA seled o |

About 80 % of India’s coal is bituminous, and most of it is non-coking coal (used for power, not steel)

+ IRA D AINSTIl 80% DI DI ABIR AT 8, W SHDT JMRAHID ST FAleT-hiehal DIRIAT & ([STHDT ST ATt gt 3t BlATr 8, STATA
fotatior 3 1g)) |
 Major Gondwana coalfields are in the Damodar Valley (Jharkhand-West Bengal) — especially:
« Y JSATAT DIRIAT & TEIICR TeT (SIRIS-ATRRT daliet) of erd 8, [asia 0 A
« Jharia (largest)/SIiR=T (T d30),
Raniganj/lailaiot,
Bokaro/dalhI3l,
Giridih/R1¥sS13,
» Karanpura/®bogrrl




Types of coal:
=

Anthracite: The highest quality coal, which is hard,
shiny (lustrous), and black. It has the highest carbon
content (80-98%) and heating value, making it ideal for
Industrial heating and steel production.
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Bituminous Coal: A soft, black, and dull or shiny coal with 45-86% carbon. It is the
most common type used for electricity generation and industrial steelmaking.

[T BIIAT: Qb o131, DIcAL, 3R Bl AMDGIR AT ATDGIR DIRIAT
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Subbituminous Coal: A dull black coal with a carbon content of 35-45%. It has lower
heat value tfan bituminous but higher than lignite, used primarily for electricity
generation.

Hd-[ACTH DIRIAT: TD Boehl DIcAT DIIAT [STHt hlele bl 3T 35-45% BIAT
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ngnlte Also called "brown coal," this is a low-grade coal with

high m0|sture and low carbon content (25-35%). It is primarily
used for electricity generation, particularly in mine-mouth power

plants.

(
[Torse: == "HIRT DI ot T8l SIIAT 8; S Th b3l
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Petroleum (dclfcieral) Vs
v

Crucial energy source; found in Assam (Digboi, Naharkatiya), Gujarat (Ankaleshwar, Mehsana); offshore
I e R e e \ ¥ - O™ e’
at Mumbai High, and basins in east coast regions.
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Natural Gas (ATplcaich )

* Occurs with petroleum or alone; source of clean energy and feedstock for fertilizers
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