Minerals



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

. TgTel Afotvil &b UThfdd HIE &, oIt B! aul A 3fasilfotes Ufsha13il & greT Jeid &|

» Unlike minerals, rocks do not have a definite chemical composition and vary in

colour, hardness and texture.
. @Afatoil & faudla, Tagrei &t fAfa Zrarafas de<e sidt gidt 3iie Io7ap1 291, Haledr 3ie
dotrde faYoat gidt 21




Types of Rocks

1. Igheous Rocks

- Formed by the solidification of molten magma or lava.
. A TgTel forures §E AIAT T H1aT & 31 gt & Feid 2|
1 Examples: Granite, gabbro, pegmatite, basalt, volcanic breccia, tuff.

0 3ETEe0T: Jatrse, Nel, fAvarrerse, sdTee, WialeaEty dferr, cwl

 Grain size depends on cooling rate:
. Tl 1 HTHIE 531 glat & I1fd ue faafe Hear &:
- Slow cooling deep inside — large grains (e.g., Granite).

. ftae efie-¢fie ST & U2 — 93 91t (3<T1. Aairse)|

+ Fast cooling at surface — small grains (e.g., Basalt).

Intermediate cooling — intermediate grain sizes.

ALTH ITfd A 21 A YT — ALGH 3{THBTIE &b <ol

. HdE U el 831 gl Ue — Bl aTat (3<1. ddTe<)| _,
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» Hard, granular and crystalline.
. oI, qraiar e fheea il

Do not contain fossils.

. ZolA vAtdTed STl 9Tt Srd|

- Impermeable — water does not easily pass through them.
. 3{fdT3T (Impermeable) — UTsft 3T & ST olgl dgdTl
 No layering like in sedimentary rocks.

. goldl doBel Aglell vieft Ued (Layering) STl &ldi|

* Intrusive Igneous Rocks: solidify below Earth’s surface (e.g., Granite, Gabbro).

. 3fiaerfa gl (Intrusive) Tgrat: gadt &t ddg & =fia oid &ldl € (321. Astrse, Aq)!
- Extrusive lgneous Rocks: solidify at or above surface (e.g., Basalt, Andesite, Rhyolite).

. afgfaft (Extrusive) TgTSN: AAE U AT HAE & HUL 31 Al & (321, A&ATee, Teamse, fFaiarse))




Acidic Rocks - high in silica.
efafess agrel — fafdr (sio,) 3 3=l

Basic Rocks — denser, darker.

dfds Tgral — 3ifekes Tuet 3ie Igdt et il

Felsic Rocks - rich in Si, O, Al, Na, K.

Bfcds dgral — fafSd®ia, sitaeiere, egfafaaa, mﬁuazﬁzm%ﬂmﬁwl
Mafic Rocks - rich in Fe & Mg.

Afthes aglal — BIEl (Fe) 3 AvSfifelaat (Mg) A T

- Ultramafic — very high Mg and Fe.

. 3fcgIdiftbes — Sgd 3o ATAT A Mg 31T Fel




2) Sedimentary Rocks

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

processes — d process called lithification.
Q§TE (Exogenous) UfhaT3i & ATETSA & TS & Shal & oTalTd 3H1e Tpdel & Totdt § — 3
ufshar &l f3fAfbdberst (Lithification) Bgd 2

Types of Sedimentary Rocks

- Mechanically formed: Sandstone, Conglomerate, Shale,

Loess.

. ifAs &9 A Fofl Agral: e, hlovasidlee, 2Is, BT
+ Organically formed: Geyserite, Chalk, Limestone, Coal.
. Wfdes &U A Taft TT: IMeAerse, Aldb, eIl URUT, BT

- Chemically formed: Dolomite, Rock Salt, Chert, Halite, Potash.

. TATAfah &U A T6fl agrat: sislarse, Te dice, U<, eclse, Ulerell




Features of Sedimentary Rocks

~

/

- Have layers and often contain fossils.

. ZoTA Ued (Layers) &t € 312 3rawre oftaredt (Fossils) UTE &ITd 2

Most are porous and permeable.

. 3ffelhde fBages (Porous) 3M2 sTydIfed (Permeable) gt £l

g F LY bt = I L2
" : ..‘~‘- f !"‘. .. .3_ :' : [
S s | 7\1 y - S, A
’ | ‘M' : ;"_ﬁ e A Ly |
. <

b . -

[ .\f\'. -;') 7 N "‘.‘,\- Ay § el -
~ B R AL A .
. 5 Al S AR : .

- !‘ "..h }é‘ . . "- .l,\4., ' .
N v - yord - . »
- el / v 5
R e AW ¥ y

Formation of Sedimentary Rocks

Erosion

particles carried away
by wind or water

Deposition
losely packed sediments

Compaction
closely packed sediments

Cementation
tightly packed sediments
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3) Metamorphic Rocks

- Formed when existing rocks undergo recrystallisation under heat and pressure.
« I HAIGIET TgTal HEAT 31T GaTd & UAHTd A Yol: fdseecd1dbevT (Recrystallisation) & I[utedl €, al
Tfheh TgTal dotdl 8|

Groups of Metamorphic Rocks
Layered or banded appearance (e.g., Gneiss, Schist,

Uedere a1 9 At detrae arst (3<1. Ia18d, folee, @3e)|

No layering/banding (e.g., Marble, Quartzite).

ged a1 4291 T gt (3e1. AT, aaresifze)|



Rock Cycle

A continuous process where old rocks change into new types

over time.

. Toh ddd Ufchar fardal qeredt agrel derd & A1 oT8 Ueble i agleil A
d¢ HATdl 8|

* Igheous rocks can turn into sedimentary or metamorphic
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rocks.

. 3G g d3Bel AT BAidfed ATl A 93 Abdl 2|

- Sedimentary and igheous rocks can transform into
metamorphic rocks.

. dBBel 31T AP Sleil dglel rAaidfed dgrell o ufdafdd & Hdbdl

%l METAMORPHIC
ROCK <l

Heat and Pressut®




Rock Cycle

« Any type can melt and form magma — which then forms new igheous rocks.
. fa5et aft wrepTe &Y AgTeT fAarcsehe ATAT Fof AB 8, Tl 39 TS e of8 AP AgTal geolldl &l

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

— Metamorphic — (melting) - Magma
+ ATAT — AAY — (3U2RI/3UZed) — dHIE — dBBel — (FHA1/2E) — dRIdlRRd — (fdasen) —
AT




- Minerals are naturally occurring substances formed by geological processes.
Hfatot YTpfde T & UTE TTat dTes geref € ot sfdatifaies ufebsanail grer de1d 2|
They have a definite chemical composition and physical properties.

golchi Teh faifSd erarafales iewet 3iie 3iifde Iur &ia €

Most minerals are compounds of elements; sometimes single-element minerals like sulfur, copper, gold, silver,

graphite are found.

sifelepiel @foter deal & Aot ia &; Haft-paft aewpe, aian, @ten, Tidt, Abrse Ad vho-dad Afad ot ute ra 2
Around 2000 minerals are identified in the Earth’s crust; key rock-forming minerals belong to six groups.
gedt &t sf-udct A B91819T 2000 TfATN 6 UgTet F IS 2; U 2ls-fAANT Bt a1 Tt B Hefgl & 3ma 2

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 [

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

% Abundance of elements in Earth's Crust

eight elements:

gt bt a[adt o1 I3 98% AT faFeAfSfEd 316 dl &
fRoepe T 2 R——

Magnesium: 2.3%

Oxygen, Silicon, Aluminum, Iron, Calcium, Sodium, —

Calcium: 4.2% 7

Potassium, Magnhesium ron: 5.6%

- ﬂ ’ @ @ 7 ’ @ ﬁ ’ ﬂ ’ a ﬁ m’ ﬁ E ’ Aluminium: 8.2%
ureferaat, Avafifelaat

Other elements present include titanium, manganese, _ silicon:28.2% -

Others: 0.2%

— Oxygen:46.1%

CarbOn’ SUIfur’ phOsphOrus’ niCkel, hydrogen etc. M Oxygen M Silicon Aluminium Iron Calcium Sodium

Magnesium Potassium M Titanium [ Hydrogen Others
3o IUFRd dcdl A ergefadd, A, B, Iierh (Abhe),
Biahied, A, grgsivid 3fe enfAe 8l




Physical Characteristics of Minerals

Physical Characters

S

Minerals have distinct physical properties used for
identification: of Minerals

Al A Ul & fAT A1 fhfAde uiadta 2idi &

- W
-~

Crystal Structure  Specific Colour Lustre

and Habit Gravity
 Crystal form, cleavage, fracture @ O
; LUSter' COIOr' strea k' trqnspa rency Streak Cleavage Electricand Electricand  Fracture
Magnetic Magnetic

- Hardness, specific gravity, structure Property



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

. Ted & Afatdl $& faely @fals ufgal (Mineral Belts) 3 dfad &:

North-Eastern Peninsular Belt:

Jae-gdi uragdia ug:

Includes Chhota Nagpur Plateau (Jharkhand), Odisha Plateau,

West Bengal and parts of Chhattisgarh.
A BICI AIPTYE UYSTE (3MeES), 3iifden uste, ufYet s9Ne a0l 8<diave

& B AT MfAS €l
Rich iniron, coal, manganese, bauxite, mica.

UE A BIET, BIAST, AITSAIA, STGATSC AT 3 (ATSHT) & T &l



Central Belt (Feaddl agl)

- Chhattisgarh, Madhya Pradesh, Telangana, Andhra Pradesh, Maharashtra
. TARA BAIEIG, FALT U el, I, i el dolt AR &nfdAs &

 Rich in manganese, bauxite, limestone, marble, coal, gems, micaq, iron ore, graphite

. g &7 AV, STITse, YaIT URUL, TIHLIAE, BIAST, Teol, 33ieh, BIE 3UTH dAT ABIEe A
d9w el

Southern Belt (gfeluft Tfaw1 ugh)

- Karnataka Plateau, Tamil Nadu Upland
- Contains ferrous minerals, but no significant coal (except lignite at Neyveli).

. 3 87 A 31 (Bed) Afaldt UTe ATd &, Sl AZAYUf dIaT 1l fAGaT (Addt A fA3IeiTse &l Bisde) |




South-Western Belt (gfelur-ufQaft @faa tlﬂ)

» Western Karnataka, Goa
. ufQeft wetfess, IMar
- Richiniron ore, garnet, clay.

. UE 8 BIE 3P, INte daA At fAgt (a3) A A= 2|

North-Western Belt (ﬁ?-q@?ﬁ dfaid qﬂ)

- Aravalli Ranges (Rajasthan), Gujarat

. 3RTAA UddATST (TCTERITST), I[oTeld

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

. g & dia, e, T AA Sie a1 g gRftaa, e, RS 3ile sgaed Tl vid afalvil & d@oE gl




Types of Minerals

» Minerals in India are broadly classified into:

. 3HTed A WA Bl AT U A RS AT 991 A a1t IR &

A. Metallic Minerals

eMfdes wfelot

+ Contain metal content; main source for extracting metals.

. goTdl &1 dcd &l &; O €T Wt heol o1 3 &ild 2

l. Ferrous Minerals
(S (%hed) Tfaor)

——

Used for metallurgical industries.
goTehl IUANT Tdhat (Metallfdares) 3o & fdsar wrar 21

India has significant ferrous resources.

HTed A B3I Tfawll & gafcd daTere 2




Uehle: gACIge, AJaerze!

—. « ~95% reserves in Odisha, Jharkhand, Chhattisgarh, Karnataka, Goa, Telangana, Andhra

- .
-
—
-
-
-

Pradesh, Tamil Nadu.

BITHIT 95% 33Te 3iif3en, SAeE s, BdlemTe, wetfeds, INar, dcIme, 3igh Ueel do dfdcelrs 3 ure
ord €l

— « Important mines: Noamundi, Gua (Jharkhand); Bailadila (Chhattisgarh); Sandur-Hospet,
Kudremukh (Karnataka).

. HEAYUT HATSA: ANTHZL, I[30T (FARES); dSTET (BeftEmTe); Hige-Zede, FadH (Feifed)|

-
-

-

- _



Manganese (ATefloT)

+ Used in smelting iron and making ferro-alloys.
. BIE & IGol (TAISIT) aAT Fel-fRSIET Tettat A IGAT fbaT AT 2|

 Deposits found mainly in the Dharwar system; leading producer Odisha.

. FTd: EMedTs dd A sddb 3T UTC wiTd §; 3ifdem sproft 3cmes 2|




Il. Non-Ferrous (Metallic)

(3ra31E (enfas) W)

dindia is poorly endowed except for bauxite.
O SIadT3e Bl Blgdhe AHTed HBIE WAfatvll A 3AeThd
B A ¢l

4 N

Bauxite (STdETsC)

e Ore of aluminum.

. g THfATATA BT 31T ¢

» Found in Odisha, Jharkhand (Lohardaga), Gujarat, Chhattisgarh, Madhya

/

Pradesh, Maharashtra.

. g 3iif3en, 3Iesis (Blgeean), Iuield, BAldITg, ALY Ueel dAT AZTISE 3 UTdT Tl ¢l
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Il. Non-Ferrous (Metallic)

(mﬁz (srrﬁas)aﬁm)

Copper (dTdT)

« Used in electrical industries.

. faz[a 3aoN & 3T fdsar wirar &

+ Occurs mainly in Singhbhum (Jharkhand), Balaghat (Madhya Pradesh), Rajasthan
. HATd: fAga{a (SMeHs), ITSTUTE (HET Ueer) dAT eTEITel A UTdT ATdT gl




——

e These minerals do not contain metals and are used in industries as raw materials or TOoF thelf chemical

properties rather than for metal extraction.
. Zol Afetuil A ST T8l Elcll 31T SeTehl IUANIT I A Bl AT AT IoTdh TATAfaD IUN & AT fhar ATar &, o fobs emq
faepor & f3T|

Major Non-Metallic Minerals

AW efdd Tl

Mica (313 (ATSHT))

A very important non-metallic mineral.
g Th A d Agcaquf srenfads wfalt gl

Used mainly in electrical and electronic industries because of its heat resistance and insulating properties.

FHAT UfAet eI doiT HATa D (SHBIEIT) ION & HILUT SHDBI 3TN H{EId: faZ[d Td s dwiifaies @91 A fdbsar Ardr 2|




Limestone (1T URI2)

- Used in cement industries and in steel plants as a fluxing material.

. BT 39T HiAe Iz A d201 TUTd JAA R TS HTHM & & A fBa1 ATdT 1

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

. FHBT AT 3T f (Ribaedt) ueref &b wu A den Sigl vd seurd fAAfT A fhar ol &

~
-




Phosphate (BI&hC)

- Helps manufacture fertilizers essential for agriculture.

. Pt & fAT g Idem! & faAaAfor A g Edr 2| *&( -

Sulphur.(J1¢[&. (b))

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

. TTATAfote JEN A faely &9 & Idfech dT AR 31F & IdTEsl A AT fasar ATdT 21

- They are also used in fertilizers and explosives manufacturing.

. ZoTohl 39U 3ft Ideh a2 faahlies et & faaafur o faar wrdr 21
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- Mineral fuels are essential for power, industry, transport.

. WA Feret Hotf, IAIT 2T UfRagal & AT 3 d 3Tdeq ¢

Coal (BITAT)

« Main fuel for thermal power and smelting iron.

. AT fA[d IATES dAT BIg & IHel (TAEI) BT HTA st ¢l

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

'\ selectionway /

+ T & BITAHI 80% B bl UbTe fAefAara 2, 32 3T sifdasier AT SAlal-pifdba1 BT € (frerest 3udan st sarea A gar g,
=qTd faarfor A a1d)|

- Major Gondwana coalfields are in the Damodar Valley (Jharkhand-West Bengal) — especially:

+ UHE ST BIIAT &7 Tailee U1el (3MeEs-ufer d9ne) A fRka €, faely &u &:

Jharia (largest) /31T (@A 931),
Raniganj/eT&914,
Bokaro/di®Tel,



Petroleum (UIf3Ta)

Crucial energy source; found in Assam (Digboi, Naharkatiya), Gujarat (Ankaleshwar, Mehsana);

offshore at Mumbai High, and basins in east coast regions.

. TP AZAYYS SHulf did; Ig 31&a (f3I1a1d, sirgesnfean), Iurerd (3ma e, AZATON) A U ATaT ; 3adiy
&= i e a1 aen ydl de & afdst 8= o oft A=ar 2

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

. g USISTSA & AT AT 3SIT- 3397 oft T ATl &; T8 FHoif BT T & d2AT IdTh AT & fAT Hl ATS
(Flezeia) UeTd Bedl 2|



