Chapter 2: Earth’s Structure & Landforms

1) Earth’s Interior: Evidence & Layers (324l &T 3TdReh $T9T: JATOT T 9Xcl)

e Evidence: seismic waves, density/pressure, volcanic materials, meteorites.

SHTOT: $ehUIT TaT, Helca/ald, SaTH @R Tery, Sohl-us|

e Crust (éflﬁa): Continental ~35-70 km, Oceanic ~5—-10 km; silica—alumina rich (continental),
silica—magnesia rich (oceanic).
Crust: FAgleaIdg ~35-70 feheT, AT ~5-10 fohalY; FgTedIda # fafeler—Tegf@e, Agrame i &
faforer—deshferam

e Mantle (Hcel): ~2900 km depth; upper part forms rigid lithosphere, below it weak asthenosphere
(convection) and then lower mantle

Heor: ~2900 forelT; ol a17eT fraiehRR, S TEAATRRR (Hag) |
e Core (dhgah): Outer core liquid Fe—Ni; Inner core solid Fe—Ni.
hgeh: ST Xl dlig—Telehel; AR oIF dig—Tadhel |

e Geothermal gradient = 25-30°C per km near surface (trend decreases with depth).

HIg & UIH dT9HTA-d6 8 &3 =~ 25-30°C 9l 3l (argrs # yafay veeh 8)|
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2) Rocks & Minerals (e T @iasl)
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Mineral = naturally occurring inorganic solid with definite composition.

Gielol = Yehicieh 7ehleleieh 31F, A TREd HoesT aied|

e Rock = aggregate of minerals.
AT = @A 1 T |

Types of Rocks

Igneous Sedimentary Metamorphic
Forms from magma e Forms from sediment § e Forms by
or lava solidification compaction transformation of
Hard, no layers e Crumbly, layered other rocks
i Clastic Relatively hard, may
§  compacted or may not have

broken rocks layers

Intrusive
Sandstone

slow magma e o .
R cooling y  Chemical e Foliated
Granité compacted
5 ) dissolved minerals
Limestone

has layers

Extrusive
rapidl‘lava Organic > H Non-Foliated
- cooling compacted : .( no layers
Obsidian biogenic matter et T

sciencenotes.org

(a) lgneous / 31T
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e Formed by solidification of magma/lava; intrusive (granite, gabbro), extrusive (basalt).

HIAT/ATET & 3 gl I; AT (I8, e, T (SdTe<) |

e Features: dykes, sills, laccoliths, batholiths.

VAT S5, Bod, opifore, Suifer|

(b) Sedimentary / /@Gy

e Compaction/cementation of sediments; bedding, fossils
common (sandstone, shale, limestone).

dTSEl & STe/EACAA H; Wl g SHATRH (STe[-TcR, A,
FeAT-Tc2R) |

(c) Metamorphic / FadRd

e Transformation by heat/pressure; limestone—marble,
sandstone—quartzite, shale—slate/schist.

oHl/Gld @'{'\qid{ul; d(\dl-qcillam,
To[3TT-TeR—FICoMSE, Ad—Tele/RIEe|
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Rock Cycle: igneous—sedimentary—metamorphic—magma—igneous (continuous).

AT Teh: HTAT— AT > FATART->HITAT AT (FAaR) |

ROCK CYCLE

METAMORPHIC SEDIMENTARY

ROCK ROCK

Heat and Pressu'®
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3) Plate Tectonics (Seie f[Aadieie)
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e Lithosphere split into major/minor plates floating over asthenosphere.

foraTeheR yeg/attor caret # faenfard, Tedeae bt ot kel &1

e Driving forces: convection currents, ridge push, slab pull.

THREE TYPES OF PLATE BOUNDARY

UReh: Hagel TRTT, Rt g2, Told G|

Plate Boundaries (Selc HHTU)
e Divergent (fdaelel): construct new crust;
Mid-Atlantic Ridge.
I8 R do1; [As-31cdifes Rl
e Convergent (3fA3I0T): subduction/collision;
o Oceanic—Continental: Andes;

o Oceanic—Oceanic: island arcs (Japan);

o Continental-Continental: Himalayas.

ITRAEIOT: 3raddld/caFnT;
o HAGNIRRNIT-HgIGAUIT: TSI,
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o HENHNRII-—HETHRIY: gdIq-314ee (SdTeT);
o HARICAII-HEIEAdY: AT |

e Transform (F47cdR0T): lateral slip; San Andreas Fault.
q1ed faTangeT; d+T Ui3ar #er|
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e India: Indo-Australian plate moving north-east, colliding with Eurasian plate — Himalayan uplift still

ongoing.

HRCT: ST TAATS Tole FoR-Yd T 3R, TARIATS Tol F Tohlra — TGHTeIT T 3cUTel ST |
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4) Earthquakes (3]sh#1)

Surface waves
e Sudden release of energy along faults — vibrations.

AT I FolT T 3TelTeTeh FHerd Blell — e |

e Focus/hypocenter = origin point; Epicenter = surface
point above focus.

PIhA/ISUNTCY = 3EITH; T = Hcg W &g

e Waves: P (longitudinal, fastest, solid/liquid/gas); S
(transverse, only solids); Surface (Love/Rayleigh,
most damaging).

& P (31eIe, o, Sra/cRefia); S (3]9EY, dhael
34); TAET (TR, TRy faeere) |

Rayleigh waves

Diracton of wava pr } Darection of wave o )
opagation propaga

320 Y 32

e Scales: Richter Magnitude (energy, logarithmic); Mercalli
(intensity/damage 1-XII). | S Sckoy
A REcy@AET Aeiiegs (S, THIUhR); Hebhell g L\ Bt s Toag i
GIESIGIGE )] | a

.!a:pur

24°

e India: Highest risk along Himalaya & North-East (Zone 16 SO Jiee
IV-V); Peninsular India mostly lower risk but intra-plate ' LIDEK
quakes occur (e.g., Koyna). w0z v “
R 31T SR ReATerd 7 3aR-qd (857 IV-V); Tredida Y b | A blas
R IETH HHA W HTANE Tolc H{FHFT TG (S FISam)|  + L

¢
L ! ] \ 4%
720 80° 88°
Source: IS 1893-2002
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5) Volcanoes (SaTelTe&l)

Cross section of a volcano

Volcano Cross Section " e ’ ¥ it sl
Crater ' . gas and volcanic ash

main vent

parasitic cone

lava and
pyroclastic
layers

side vent
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Distribution: Pacific Ring of Fire, mid-ocean ridges, hotspots
(Hawaii).

faavoT: 3fafhe ReT 31T BRI, Feg-AgeRT RS, gleddic|

India: Barren Island (Andaman) active, Narcondam dormant.

HR: N ST Fishd, ARBISH Fed |

(Barren Island: The only active volcano in South Asia)

Antartica
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6) Exogenic Processes & Landforms (fgoi=a 9fshame g e RY)

Clear
IAS]

www.clearias.com

Exogenic Processes
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weathering mass movements erosion deposition
I I | | | — running water — running water
; . . . slow rapid
L ground water
Physical Chemical Biological s ied L ground water
unloading & — solution movements  movements
expansion _ glaciers — glaciers
|_|_| — earth flow
tegg;*‘rgagre | carbonation aenst selllictoe
& expansion -4 — waves and currents — waves and currents
= mu ow
freezing, thawing — hydration

& froast wedging

Weathering (319&73)

l— debris avalanche

slump
L. landslides debris slide

rock slide

L winds

e Physical (frost, thermal), Chemical (solution, oxidation), Biological.

Hifdeh, TETw, SAfaw|
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Fluvial (siGISifaic)

e Erosion: V-shaped valleys, waterfalls, gorges;
Deposition: meanders, ox-bow lakes, levees,
floodplains, deltas.
3T V-31Tepid Brfedr. . .; el # sy,
3fTerer-all, ST, HHT G, Soer|

Rain And Snow

Aeolian (H@T%H/W?J@'J)

e Yardang, zeugen; dunes: barchan,
seif/llongitudinal.

IR, FISITT; Erel: TN, Hh/dad |

Glacial (T§#T=)

e Erosion: U-shaped valley, cirque, aréte;
Deposition: moraines, drumlins, eskers.

HReet: U-3hfd Tl . ; ea: AR=E, sAfde, t&|

U-shaped valley diagram:
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Coastal (<)

e Cliffs, stacks, arches; spits, bars, lagoons.

TCCTel, FAH, A, F8Ue, SR, o9 |

Karst (JT-9c2X &17)

e Sinkholes/dolines, swallow holes; caverns with
stalactite (top-down) & stalagmite (bottom-up).
fEeTgTeT/STelTse, Tl BleT; BIU—EEFZE FW T,
TEoTATSe A A

7) Major Landforms: Classification & Examples (&3 JSaThidaT)

e Mountains (99d):
o Fold (Himalayas, Alps), Block (Vosges, Black Forest), Volcanic (Mt. Fuji), Residual (Aravalli).

o afdd, @fsd, Sardreg, afrse|
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e Plateaus (9oNR): Intermontane (Tibetan), Continental (Deccan), Piedmont (Pediplain).

UOR: AT (fasardT), HTedI N (GarheT), ATSs AT |

e Plains (Hgl): Structural, Erosional, Depositional (Indo-Gangetic).
HETeT: TXAATcHS, ARG, foraydT (331-319m) |
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