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Definitions of Geography

1. Geography is concerned with
accurate, rational and orderly
description and interpretation of
the variable character of the earth
surface.

2. Geography is the science of
distribution

3. Geography study earth surface as a
home of man




Introduction

PN 1 G RAffiesr Ty qur 3+ #ifds v ARER 9910 @ § S 39 TUE A 3T T4
T e aur fRfdrse gaa &

EeT Gl & RIda W Bl drell ATary framat & #er eunfee @awl (spatial relationship) &
faeeiyoT T B

STdgrd, HIfgcd JUT Sell S AT fdm=r (Humanities and Social Sciences)sd Ta9RIc s Tah ¥ET
#ifa® (Natural) @ ®WTATTSF (Social Science) faser & St wipfaw aur AwEER qdgesat (Natural
and Man-made phenomena) $I TITEAT FIal dTel ATHATTT AIAT TAT THION (processes) T Gl
Fl ¢

SAHEAT $H TRAR AT gef¥ & WY-HY Silaed TR A G gl & HRUT Y2l & Ylhias
mﬁwmmw%ﬁwwﬁwwmmqmqgwﬁl

§H I TATEROT & 1Y dleiddl S0 Wl & fIU Hided 39 Hte et foraeh v e &1
AT W faey g




ATl &1 7Y
Meaning of Geography

> | e e grlle e @ oS st tide W Pee e affies acat @ sreaaer R s
gl

» FeITell fag@ret Eratosthenes (Greek geographer) = $falel T ATHRIOT Fd ge 58 s Rfse [Aae
& T A TURT s &1 9

» deuREId Herodotus YT Roman Geographers Strabo and Ptolemy & & T JfARETd a9 YT
T

> GEOGRAPHY word 9feet 89T & &Y rearl @ rasy  dhiifies oigt & IR Ge’ eq qedt
(Earth) #t 3fra #ar & S9fF <Logos’ &1 3 AT (Knowledge) & &1

Geography = Ge (Earth) + Logos (Knowledge)
> W YR ENer gl FT qule e arer e @

»  Geography is the science of distribution



3@eT g2l & faffiesr el (Geographical facts) & &= faawor (Areal distribution)
I gUIT AT &1 el U 3T TI&T (Structure) TAT 3cqfar (Origin) = faaor off &

SH YR #@NeT H ‘gl (What), ‘w8’ (Where) Td ‘&I (Why) 9ea $r 3T
SITEIT T ST &

id (Emanuel Kant) & $iifder 8@Ter (Physical Geography) &Y GR$TNT id gC for@r
o “Hifde oEler faRa & A &1 9UH 9T fo@s garT §quT faRg &1 iy giar g~

“Physical Geography is the first part of the world for understanding our perceptions of

the world”.



Geography

Physical
Geography

v #ifas e et § Riad W ogfed g arer 3 urgfasw wEoi (physical processes)dr
SYTEAT FaT ¢ o A st & faw #ifas qessfar (Physical landscape) T 3 8

v AlAE $Ee HIATSF, 3TAF aUT AROMcAF YAl T JEqTT FIAT ¢ T FA1faF Breerar
3c9edd I ©




Hfas e FT TT&Y
Nature of Physical Geography

> #iideh $FNeT & 37T ATl Continents TUT VIR Welal Ocean bottoms & ERTAT 3TaTddsT &7 (¥-
IHfa A7), PR YT AFERERT FT §7g A=, dU a 1 Aled @A g Jaay @ sregae
aEAfT gar &

> Starhler 1960 & TUse fRaT § & st spiter WoTeT Taww & I of-RAAET & TR0 F AT ¥
S AT 9ATEROT T THfd & TR 7 I ARy S 2

- Hettner & 3[R 8N T A-fHT (Three -dimensional) e g oY 37 faem=t & e 93+ ard
&1 AT AT et ¥ regasr Far &

1. JHaRer # avq ey @r fBafar Arrangement in space

2. 3e¥ FgFal § WFESY Relationship with other variables or geographical facts
3. Ufaef@% werfa, 3caf va @™ Development in time
» i spEler T &1 fARad &9 & 3aRet, TyaHsd, JadAsd, IGAST U9 Siarsd d& &edd @




Relationship with other Sciences

Hifder el A eafaf@d faam=t &1 e afFafd &

1. ¥-3TT0I (Geodesy): 2T I 3THid T eI AT ST §

2. @Al faA (Astronomy): $Heh 3Hcdld ERASA, I, 92dl 3 Tl & IREIRH
T U9 SEATS ol eI ThaAT ST g

3. 3TARET fa=AeT (Meteorology): S8 3Tdd AYHASH & deal &l HEATeT
4. THg faaA (Oceanography): IR Sl & I@RAS, $ifds T Sifds om @
eI fRar Srar §

5. iAo (Geology): $Heh 3T Aell TI SHATRAT T eI fohdT ST &
6. Siid A= (Biology): 38 3TdeTd I=I€afadl UG WITOIAT &l 37eIT<T fohar SI1am &




Scope of Physical Geograph
me y grapny

I gzt & T WEYU  Planetary
relations of the earth: gdr r
3caty § denfew i dwm
HdRe Tl T d GRAN &
3T BT A gL & GO g

Seasons

a I i% I 2:” 3-.”-%\- | The earth revolves

_around the sun, sunlight
hits-different parts of the
earth, causing yearly
changes in climate,’
called seasons

One year

4,
Summer \3»
: pS.

|

Autumn



2. TYAASH (Lithosphere): ERIdST WX
ARl & AT H AfhT T
daar T AT, 3 faeg fr

JAEAT I TETTA|

Lithosphere

3. STa#ASd (Hydrosphere): ¥RR Uq
HEEERT I 3c9fd vd  faaRor,
e fAde, S & sifae wa
TS 0T UG AT, STel FAR
3MTie Al eI |




4.

aIIAS (Atmosphere) ERTAel & TRT 3R
arg T A&l fdegaAe g1 IE argAse
TRITd R AT dIASAT M3 AT
g el & fov 3maeas g1 3 9&li

T LY IPASS H T ST g

S.

SAla#se (Biosphere): ¢RIl Ud argHS
% ALY AT, TaEdld T Siig I3
Ueh GhIUT UET SiadAse hadldal gl SolenT
3regasT aIRFEAfAST (ecology) & TEdT &
foRar ST § |

Biosphere
Atmoesphere

Biosphere



AT IFMel T JAQ M@V
Major Branches of Physical Geography

1.' 3 fa a7 Geomorphology 38 el faffieer Aoft & soaraw Tawat & fA=Tor qur S =
3T fhamr STar 81 57 3TAra™ & TE®RAT & Salisbury o et Aot F fFantaa fam &

31

. 9YH Aol & 3ITArad A8TUT Relief features of FIRST order: $HH HgldIY Ud HEENR Sf8eT
gfEafaa gl

i. gfadrr Auft & 3=araT F8TT Relief features of SECOND order: $8H 9dd, YoR, Hall 311G

JAE Tl &4 AiFATT &

lii. gt Aoft & 3<TaTaw &ToT Relief features of THIRD order: SHHA YdTgl Siel 7@l #AdT, Ya,
fgHeTe duT EHCT oEd N [AfAq  Tuemsiaar aFAfad §

2. WA fa=e Oceanography: @Hg =i &1 Ush ahfd faerer & foaerr day ¥nR

ed gl dre

| TUT ARTRRT #

T w3ft 9

a¥
R4l

T & gl







A IFNS HT YW A@IV...
Major Branches of Physical Geography...

3. Sreary fa=Are Climatology: Serary faeie #lWH & dea &t vl Tueia gaor &
qRIASE & AT ST FT AT FId § 3T e gl el &

4. Sfta 87aer Biogeography: $EH &1 $H Hehlvl Ul H qdl &l HHES Sildsl Hehfgd &l
SaHSH @1 IEAYA Sfld HHATA TYAASA, FS FUI§ dh IGASA dUT FS TS
de JTdHAVSH & ART AfFATAT Mo & 3d9d 3mar gl 3@+ I Shar & faaeo,
faera 3fe o1 TATT JUT Il AUET eI fRIT SATAT g1 AT & 3Ih TafAsh

fAeeTar3it &1 Y Ieoi@ grar T
Thask Yfou-
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Origin
of the
Earth

Tidal Hypothesis Of James Jean
&

Big Bang Theory

Compiled by Urmi Sharma




Facts about Universe

> gt & 39 Rua Rega ey sremer wY 3rafiar Space w8 B
> A AT # dgAs H1 3g 13 fRAfedst (13 Billion) a9 sdr$ Jrdt &1

> deIfedl F AR IS IMHREENIMT FT GHE FEAS (Universe) A
TIAT HIAT B

HTHIREEMT (Galaxies)

> ATAFI FEATS FT TYAT JFREEN A §F 7

> THIREE JE@ dRI $T Teh [@massa 9RaR (group of number of stars)
g ST 3Te & IFcarhuor AT ¥ IWER a7 3

> ERERET # ari & Ffaled v qur go it =3 g

> AR seArs # 10 Rfows renpem g st & wafts  afFaurdd
Il @RI a& S g

> forq el & sewrs it aEd W Fuifa a8 fr s w3




Facts about Universe...

g3y AGT Milky Way
> FHNY MTHIREEM (Galaxy) I AWAT Fgalal ol

> FH ArRErE B {AAvar a7 7 88 e Wt 99 7 g
$ TH YR YaEA R@Ers adt Bl

> Ig GIU AW 30 HHREREN F TF FHE FT FGE T ol

> I§ I AWl AAAHR Spiral ATHEREET g

> FW ATHREET $ AU STT gT-qT dF el g

> Segl AT A § Uh HAT H gART GRASA Solar system T #1




Facts about Universe...

X ASS The solar system

» The Solar System is the
gravitationally bound system
of the Sun and the objects that e
orbit it, either directly or il P
indirectly. ey

1 Sun

8 Planets
Satellites
Asteroids

» Meteors

u"Pk&Q
3 Neptune -~

T Jupiter

V V V V



A The SUN

V V VY

YV VYV

Hﬁamsﬂésqa@aﬁl@rwmrq e 250 ToreltdeT ufa dehs
$T T Ifd T ITRRERT & g & IRT IR IRFAT Hd g |

25 & guf H 3THRERET H Uk dFhd I Tl &

S 37T I STEATS d¥ (Cosmic Year )&gd o
mfr H 71% 833l Hydrogen U1 26.5% fafald& Helium ded

qe JS &

g H FaAl NuclearFusmnﬁW@?—ﬁ%ﬁﬂ?ﬁFﬁW

45.3 x10 -13 &7 gresei T g ¥
FSAT YeT ad 8T 500 S dY & §I€ 3

A Tk QATIRT Tl

AGEECGBSILCIRS] T 3R e H #fr Sfrer Seam|
I ol &9 & & H 10 HU3 I¥ d |
0 R g2t W TYOT ST So1d oI5 g1 S, §og @ ST

om gt dc‘,c',lo-ll SoR & STl |ITE




Planets

I
| |
o YT BT [AHTST IMARF TAT 8T Jaf & THaAT I-T §l
1. 3ARE T A I, YF, T a°r Faer FFAfAd g
+ HTARF gl & qeelt gad 93 § aur wua g
» Sog UIfT I gl AT g

2. 9ET TJET A ggEufa, Af, 3T qUr FEOr A £
 9IEY U IR H a3 § YT 37+ 39T HT & it rfaw g




t[za"rv'q'a‘hﬁ?araﬁra?cr%%

+ gy gUT WRAS It F Rguiar # & g9t F @ S §

1. Tasrraardr fagyrd Evolutionary Theories : TEH &edaT &1 915 g T I1gh & 3cafa
39 & AT §S

2. Yolgdrdr 1ﬁl'c\"i-'ﬂ?fCatastrophlc Theories: T 31THR 3ARET # 2 dRT & WRER
WéﬁWHﬂT%ﬁWW%WW@Tﬁ%l




gagariear W 3raRa RAqura

ST g o T AT 9R& 4T Tidal Hypothesis of James Jean and
Jeffrey

- fofeer facare S#F S 1919 o SAler_sifdd $I sarkig AfFd S Wist & 9RO 91
AR ARFeTAT TEIT FI|

« STTh 1926 of 3UH T TMYU fHU|

- 30 IRFTAT F TAR fcHT A I G &1 UF farer gof 7|

+ GF W o 931 TH AN HAUT A gV GF F FAT F IR

+ 3H AR & YT F FI A 3H YPR SR 301 S UGHAT & YT F FHg A

AN 3&dT gl
- dX & Ahe T I W FaR A Fa15 i Fedl TS|




« dX & d8d &ee 3T I W B Cigar
a%ramf?rasr—csrrﬂ?:trarzfrmfrﬁmg’r
Wﬁiaﬁﬁrmmgml

- b R & ST T S 9T 3HAT YT

AT &Y 7]

« A9 SARY 9STY o A dR & WIS ST Hehl

3R AR GI A S Aol Gl Fifeh 3Hb

T o 3mevor Alolg Tl

- fhed I & YT & I8 GI H1 IRAT

il |

 Ig TAT Y1 &) fAffed T8I & §I A

Wf3d &l 38T A o g3l

-ga:mémﬁaﬁﬁswﬁa?rmm
|

w







JEATS & RAFHATN Jyar AFRAERIC AU
The Big Bang Theory

« dTHAT AATET & AL IR 3ddd SeHAS & dX H 3o AT 2T Al g

» Quasar — quasi stellar radio sources & dIAdH JHTUT & YR W Tg YT Il §
SeAS I faay fATar & @1 &8

o Q[ATSEY & UTdd &2eh o 3Id H A siSr Bondi, A aes Gold T Hoyle & JiTa
%‘éJT?JTﬁ?ﬂwTvl?fsu SEHAE H AaY v Wéﬁ?ﬁlﬁﬁ?ﬁ@?ﬁﬁl

- Ig YTy SRR & e faedd Nerd T T qfcd HLdr & &
- fohq SEATS S HIAT FUR el %l sq faar &r 1?21? g2l faced steady state theory
gl IrAT|

-ﬁmmﬁmmﬁ%w&rﬁm@rﬁ%ﬁwﬁmﬁﬁmm
Yhe I

. ey Reyia Agfavwe Reyuid & A & gy B
« Sfeorasd faeare Limaitre 5T 3TTSRIRIETAN 6T ST T & TR G Tg Hodal af

e IIRH H §gAS H el eIy U 37T YT 9 fATerenrd 16T gerd Primordial
matter & &7 & TTIT T




. RFmar) Rgyia AefTee Reuia F a5 ¥ JRey 2

- ey _faeare Limaitre s 3TTSRIRIEEN T SIEd Ifd & TR 9X_I& FHeddl ol

+ IR H FeAS H Fel Ye1Y T HcAd FuA d [IMAR 31T et Primordial matter & &9
A Ega ol

» 3 SEASY YSIY HT YA Ud geld 3 3ife a7 fh_31013iT Atoms &1 fHTOT 8T &Y
HenrdT AT

-wwﬂﬁmnjﬁsﬁwwaﬁuﬁwaﬁwmgam

- 588 gufad 9erd ge I J9UT 38 HROT Icdd dig afd F g1y gey iafkar & ey

- 308 JEAS HI YUR BI¢ el & 9 H gl ofd JUT 3o st & 3R & gefd glc 3|

il THY;
b “:'. I "'.," 4 _\. X
N g . "
; £
it/) ;




- FIY & FHUI & AN gl § Foob ded AU H FANSTT gl o St 3Gl & A"l & &Y
H Fafod gU a7 sFgrs i yomel & fUst # @iFAfad & e

+ ST GfehaT & AT H AT E3M SN T dRT HT THE &

+ YR H THREET WER Fepe Y fhd JHR & SHROT d Ueh g@k & gY gled o |

. THIEEN & dRY &1 MdaeT & @I o1 IaR® Framsit & Ror g ari & Arwe ga

q gerd frserfid g3m o g d el o = (Feh) F a1 gam 3w )
wm*aﬁ#ﬁvﬁ(m)anﬁ#mgam

- four-dar fcuia SEATS &I 3culd Hatl delfeler cAredr YEdd idl ¢ fohd 8T Teh
AR g TACHUTd 3aish TATIAI & TAUT H FAY § 8l TaT 3felsh GATIABN H 3asT
T gl Fcuia # fo | faere e [Us & aRehedar &7 a5 § I8 €A gl gy,
HHREET & dli # fGEple g qur ARad derat & @dag @ ot & fF#Amor &
HoTedl dTIUeh gl oldrdr|




Interior of
the

EARTH




Facts about the Inferior of the Earth

qedl &l HTdR TEAT Hth cATagiNeh ATl ERTcel &
HE 5 IT 6 Thaildel &1 78S as & affa gl

oETeET 250 @Y qd deifedenl A darar fo qedr &
AR AT 94T 7 39aT 3¥™F guaT T

Four gl &1 UeAed density 5.5 T §U g R
%q%a‘rmsﬂaﬁﬁmm%‘l

Laplacezﬁ?r 1755 & drm f& 3R A gedt 301 9
|

qﬁmﬁmqwaﬁgésﬂ?waraﬂaﬁm
ngl

2oa’r%ra1?q“rasa?r?i$aama$trza°raﬁr3-qf%rv&
maﬁ%mﬂwaﬁ#ﬂwﬁﬁeﬁl

fhg 3T X 0 % dRI &I ITT EISslole,
Sidfch g2l

|1-‘| o
R, e, mmﬁmqarzﬁ@ﬁfﬁ?r%_




Observations

Core

. 5200km
Density of Rocks O Inner Liquid
(g/cm3) é’ Core Increasing temperature

Solid Fe with increasing depth

Pressure of the layers



Bases of Evidences

23 Mantle
1. Temperature { _outer
2. Density

’ ;"/ e COl‘e
3. Pressure W .

4. Vulcanicity
5. Seismology



dTashs 9 THTRT THTOT
Evidences based on Temperature

>

vV V VYV VY VY V vV VY VY

A\

HUcel oI, HoN Td M gl
GelAl # g N 3R AT §U dATdshel H e 3eqerd IS &
Itaa w7 F e # ufa Breier 5oC Fr g gl B

Gamow HTER A 50 frerele T e W A Raea & fag Melting point (1200°C & 1800°C)
dTgATeT 9 gIafT|

Kelvin @ g2dT & $fagrd 1 fadoel s §U aram a1 fh g2dl 6000°C AM9HA & HAU: a’-s°r§§%|
TS GawYH uce 33 g3

5 Mol §U 9T 4 FN3 a¥ T g § g AR+ smr s aga w7 &

Seleh YcgeT YATOT FaEad, MR, dEr & 3¢ 3fe 2

gedl W 38 IES W dI9HH g8 Y o Wdd WAL Bl ¢

59 YR 3ed a9 & SROT Er A gfaa At & Feqar #r 75 T orwwr yHor g9 saraE
fhar & e AshfAd omar @ @Aear gl

HaTeT 1 el glolm e gia g




dTashs 9 THTRT THTOT
Evidences based on Temperature

> forq sHe TaUeT & dATIeIehl &1 U §
W@Wmaﬁaﬁaﬂﬁeﬁ%m
et &1 gaune Melting point ¢ ST &
ya: & R g 3R S e §

» The melting point of rocks can not be

increased to one extent even if the pressure
above it increases.

> 39 YhR YAl HI RS 9T 3807 F 3
gl Itis HOT and SOLID

> HAIfiF HeAIEUT & FRUT HUcod H R
q‘s’ElFiT%l

> d9 a1 AFd gl 9 AT FT gaud FA
am%wam$wﬁmw

qT8T AT g




dTashs 9T ATHTRT THTOT
Evidences based on Temperature

>

20 df erdrsdr H B Aiefdead geryt
Radioactive elements & YT H FATHARRT gt
W OIEH H a9 T R F FEdY H AT
|&IT 1 3gETes g3

IRATfFeg gerat & AEsa @ FsAT i Tifeq
gldY &1 Disintegration of Radioactive elements
release enormous amount of heat.

g Jery $Ucel H 3f¥eh HET A U4 38y H
FH 9T oS ¥ amﬁrtraqtrcaras;hﬁm
TAX substratum H 31 AT F FROT W
¢TRT convection current 3cdesT Blal &1 fohd

W T & A REuiEed gt @ e
& PHROT T8 FHoR W & §I H [&IT Eel
g Slgl ddgs YRIT Afehd =Tal 8ld g




>

Helcd YT TTRT 9HTOT

Evidences based on DENSITY of rocks

18 dF |EY A Newton o I&carehyor AT Theory of Gravity @l
T *(dﬂW%W%ﬁWﬁ%ﬂ@fﬂﬁT%
Wﬁmﬁaﬂtm@ﬂaﬁrq&éﬁmﬁﬁmﬁaﬁl

SH YR 9T YdT I AT ®elcd Specific gravity 5.5 3iTepT 1T
CCIEY

HYed Crust T WNAAF Geleqd 2.7 AT gl

FAgleaa 3fadrer Aot & AT g1 578 AT squeer & it
TS 20 fFaeer AR 7 &

3radrer Qe Sedimentary rocks & e 3 et Igneous rocks ST
§$ & TS uefeq 3 a1 3.5 ¢

ST Core & Helcd 11 & 3F g0 fhaT 1T §1 g T 3R
Jgod §U Telca i AT F AT TARST ¥ @ Ao TEqd fhu

qu#m%Wﬁwhmmmm%ﬁ»—dW
CdRT g AJ YHIUIT oTgl ThdT ST FehdT|

g2l &1 AT Ak Rl & §S &

98 9T T 38T HARF W Beer gqrd & fafda 8
FAT W FftFera: @ g @fFa aqgat @ AT 2
gedt 1 g ot st e i sufeafa & Fror

Density increases as you travel from
the crust to the inner core.

Crust
Density =~2.8 g/cm?

it
Quter Core
2391-5150km WET

Liquid Density =~4.6 g/ecm?
5 m
- Quter Core

Density =~10.5 g/cm?

Inner Core
Density = ~13 g/cm?



gaId g TR THTOT
Evidences based on Pressure of layers

>

>

$hIg T 3 Sl W Acll I AR dUT Gald d6a1 & HRUT HedldH (Core) I
Holcd 3T BIdT ¢

fehc] A=Teleh SR & T8y 8 a1ar & o Aell H v WAT Toh & Eeled
el &l
cdld dgad X AT 3T Gedcd Teh AT I 31 o g ohar|

59 g sy Aeadr § & Fediadw &1 3¥F udcg i+ g@a &
FROUT ALl & A IHeaad A U1 FT a1 g

TN EaRT Ig Heer g3 1 g2dr &1 kA @fher qur e & fAd
AT 1T g




sararedl fshar o 3maTRa gaAToT
Evidences based on VULCANICITY

> Uce W Sareredr fhar & fshridd o &
Gl I o AT ST ATAT HSR Magma
Chamber &1

> Ig Gl & Rl YT FT AF ©

> It shows that the earth from the inside is in
FLUID state.

» But the fact that rocks do not have high melting
point after one limit. This inference is discarded

> The rocks are found SOLID in state

» When the pressure of the above rocks is released due
to disruptions, or when crust ruptures and cracks are
developed the M.P. of rocks decreases and they
become fluid in the form of LAVA.




P TA7ATeT U ATUTRA JHTOT
Evidences based on Seismology

» Seismology studies earthquake waves

=

» The instrument used is seismograph
> o9 Al IT FI TEIAT § HT HI TR FT T
fRror gar §

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
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||||||||||||||||||||||||
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ISIMIC WaVesSs

P-waves 9T & d3er

» P-waves, also known as primary waves

Types of se

[(FRAT L

recorded by a seismograph during an earthquake.

Or pressure waves

» Travel at the greatest velocity through the Earth. 8-13
km/s

» Because of their speed, they are the first waves to be
» They can travel to every medium (solid, liquid, gas)

» They follow longitudinal path



waves, shear waves or shaking

waves

» S-waves, also known as secondary
» 5-8 km/s

» These are transverse waves
» They travel slower than P-waves.

S-waves Jtor GIeET

particle motion

In this case,

>

IS perpendicular to the direction of

wave propagation.
» They can not travel through liquid

> Fact file

They do not travel

through CORE of the Earth

» They gets refracted with the change in

medium



L-waves 8RTdelT dlel

» Aka Surface waves

» Slowest of all waves
» Speed: 3-5km/s

> Most destructive

waves FaTferes
ey aar
(Why?)

AV

|




> ehUI T YehTer sl AN T iy & gl
g| These waves are similar to those of Light waves
and follow the optics laws.

> ¥ fodl graeT Os & @y t@ar & aifa aar
¢ fohq IfE 3T AT A et 9Ty & Fl
&7 37T ofaT § a 3T A W) wafda
Reflected IT 319afdd Refracted &7 ST g1

» They gets Reflected or Refracted depending upon
the material type

» |If the material Is HOMOGENEOUS (Equal density)
then they follow a straight line path

» |If they crosses materials of different densities
(HETEROGENEOUS) then they follow CURVED
Path

If Earth had constant
seismic velocity

=1

-

\©) STRAIGHT

HOMOGENEOQOUS - STRAIGHT LINE path

Earth's seismic velocity

increases w

ith depth

= P

BENT

HETEROGENEOUS - CURVED Path



Seismic waves and
Interior of the EARTH
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HFIT AT
Seismic Discontinuity

» The speed of the waves increases as the density of the medium
Increases.
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Ao Mantle
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Continental Drift Theory

Alfred Wegner
Origin of the continents and oceans

Compiled and Prepared by Urmi Sharma
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All previous hypotheses and theory dealing with the origin of ocean basins have
rejected after the postulation of

Continental Drift Theory

Sea Floor - Spreading Plate Tectonic theory
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Introduction

Prof. Alfred Wegener was German
meteorologist. He propounded his
continent drift in 1912 but it could
not come in light till 1922 when
he elaborated his concept in book
entitlted “ Die Entstehung der
Kontinente and Ozeane “

( The origin of continents and

Oceans ) which was translated in

» " -~ »
/4;% re- ¢f‘-‘~"'
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Basic Premises of the theory

U Wegener believed in Three Layers System of earth .

1. Sial - Outer layer
2. Sima - Intermediate layer
3. Nife - Lower layer



Uolcanic
Island

According to Wegener sial was represented the continental
masses whereas the ocean crust was represented by sima.

Continents or sial were floating on sima.



Basic Premise of Theory

J PANGAEA (SUPERCONTINENT)
Wegener assumed , on the basis

of evidences of Palaeo-climatology, lﬂ mn

Paleontology, palaeobotany, Geology 1m‘ & A “ ",
and Geophysics, that all the '\ i | | .j ‘..' :' /
LR v 'S —# X

landmasses were united together in the ' A ';h
form of one landmass which he named g W‘%’“’” ’
Pangaea which was surround by a

huge water body, known as Panthalasa.

B
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Super-Continent
PANCAEA = Gondwanaland + Laurasia

Super- continent Pangaea was broken into two parts in

Triassic period (200 million years ago )

200 million years ago

S

LAURASIA -

The northern part of Pangaea
comprised N. America,
Greenland, Europe and N . Asia.

GONDWANALAND -

The southern part of Pangaea
comprised S. America, Africa
Antarctica, Australia, and
Peninsular of India.

TETHYS- These two parts were
separated by a long shallow sea
called the Tethys



. Super-Continent PANGAEA

‘ 225 million years ago
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100 million years ago



Force Responsible
for the Continent Drift

According to Wegener after breaking Pangaea drift in two directions

200 million years ago

B

Equator ward movement -

The equator ward movement was
caused by gravitational
differential of force and force of

buoyancy.

West ward movement -

The west ward movement of
continents was caused by the
Tidal force of the Sun and the
Moon



Evidences
in Support of the Theory

1. GEOGRAPHICAL SIMILARITY ( Jig-Saw-Fit)
2. GEOLOGICAL EVIDENCES

3. PALAEONTOLOGICAL EVIDENCES

4. GEODETIC EVIDENCES

5. BIOLOGICAL EVIDENCES

6. PALAEOCLIMATIC EVIDENCES
—



GEOGRAPHICAL SIMILARITY
(Jig-Saw-Fit)

According to Wegener there is

geographical similarity along
both the coasts of Atlantic
Ocean. The eastern coast of S.
America can be fitted into the
western coast of Gulf of Africa
Wegener called it “ Jig=saw-Fit



. GEOLOGICAL SIMILARITY




GEOLOGICAL SIMILARITY

Geological evidences
denote that the
Caledonian and
Hercynian mountain
systems of the western
and eastern costal area
of the Atlantic are
similar.

The
Appalachians Mt.
System of N. America
are same with the Mt.
systems of Ireland,
Wales and NW Europe.




. PALAEONTOLOGICAL
EVIDENCES

Distribution of Fossils

There is marked
similarity in the fossils
and vegetation
remains found on the
eastern coasts of S.
America and western
coasts of Africa.




GEODETIC EVIDENCES

It has been reported form geodetic evidences that

Greenland is drifting westward at the rate of 20 cm /year,
after 1960s Sea-floor spreading have confirmed the

‘movement of Greenland.



BIOLOGICAL EVIDENCES

d The Lemmings (small size animal) of the northern
part of Scandinavia have a tendency to run westward ,
when their population is increased but they were fall
in the sea water due to absence of any land

This behavior of lemmings proved the fact
that the landmasses were united in the ancient time.
d The distribution of Glossopteris flora in India, S.
Africa, Australia, Antarctica, Falkland islands etc.

proves the fact that all the landmasses were

MOUSIV united in the form of Pangaea .



PALAEOCLIMATIC
EVIDENCES

Ancient Glaciations
The evidences of

" nall . Carboniferous Glaciations of

* 2 Brazil, Falkland, S. Africa,
peninsular India, Australia,
and Antarctica further prove
the unification of all
landmasses in one landmass
(Pangaea) during
Carboniferous period.




Criticism of the Theory

. The force applied by Wegener ( Differential Gravitational
force and Buoyancy and Tidal force of the Sun and Moon )
are not sufficient to drift the continents so apart, and
continents would need Tidal force to be 10,000 million
times as powerful as it is at present , if it had it would
stop the earth’s rotation within year.

Both the coasts of the Atlantic Ocean can’t be completely

refitted. Thus ,the concept of “ Jig-Saw-Fit " can’t be
validated.



Criticism of the Theory

3. Wegener has not the elaborated the directions and

chronology sequence of the displacement of the continents.

4. He did not described the situation of pre - Carboniferous

time. Thought most points of Wegener ‘s Theory was
rejected but its central theme ( Displacement of continents )

was retrained .
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Theories of Mountain | ceosyncline
BUilding | Theory of Kober



Mountains

>

>
1.
a.

b
C
d

00 m high parts with peaks are known as mountains
(Tibet plateau = 4500 m high)

Types:
On the basis of FORMATION PERIOD:

Pre-cambrian mountains: Laurentian, Algoman,
Kilarnean (N. America)

Feno-Scandinavia, North-west Highlands, Anglessey,
Scotland (Europe)

. Caledonian
. Hercynian
. Alpine: Himalayas, Alps, Rockies, Andes, Atlas Mt.




On the basis of Process of Formation

Anticline ’
Syncline

1. Folded Mountains




On the basis of Process of Formation

2. Block Mountains



On the basis of Process of Formation...

4. Relict Mt.




Geosyncline (wa=ta) theory

Geosyncline = ya=fa v s 9 _

STYET A 2R % (E'N By [ ST g o R Geosyncline Rivers carry
JAETE STHT B 3R del o erdrd sht Iisham o l sediment
@ Plates Plates

Mobile zones of water characterized etz
by extensive sedimentation A
followed by subsidence

Geosyncline filled with

Long, narrow, shallow sea B sediments compressed
Into rock
Geosyncline = water depressions \

. ] Platec ———p <€4— Plate
The geosyncline concept was first movement movement

conceived by the American Compression
geologists James Hall and James

Dwight Dana in the mid-19th
century



Objective of Geosynclinal Orogen
Theory:

His main objective was to establish relationship between ancient rigid masses or tablelands

and more mobile zones or geosynclines, which he called orogen.

Kober not only attempted to explain the origin of the mountains on the basis of his geosynclinal

theory

He considered the ancient rigid masses aka FORELANDS as the foundation stones of the present

continents.
Mountains are formed from the geosynclines.
Kober’s geosynclinal theory is based on the forces of contraction produced by the cooling of the earth.

This force of contraction generated due to cooling of the earth causes horizontal movements of the

rigid masses or which squeeze, buckle and fold the sediments into mountain ranges.



Base of the Geosynclinal Orogen
Theory:

According to Kober there were mobile zones of water in the places of present-day
mountains.

He called mobile zones of water as geosynclines or orogen (the place of
mountain building) gaat T THHTUT T .

These mobile zones of geosynclines were surrounded by rigid masses which were
termed by Kober as kratogen.

The ancient rigid masses gg 9@ included

Canadian Shield, Baltic Shield or Russian Massif, Siberian Shield,
Chinese Massif, Peninsular India, African Shield, Brazilian Mass, Aus-
tralian and Antarctic rigid masses.



» Kober has identified 6 major periods of mountain building.

1. Three mountain building periods, about which very little is known, are reported to have oc-

curred during pre-Cambrian period.

2. Palaeozoic era saw two major mountain building periods-the Caledonian orogenesis and the

Variscan orogeny.

3. The last (6th) orogenic activity known as Alpine orogeny was completed during Tertiary epoch.

» Kober has opined that mountains are formed out of geosynclines.

According to Kober geosynclines, the places of mountain formation
(known as orogen) are long and wide water areas characterized by

sedimentation and subsidence.



Mechanism of the Geosynclinal
Orogen Theory:

» According to Kober the whole process
of mountain building passes through

three closely linked stages of

compressed into rock

1. Lithogenesis

2. Orogenesis and

Sediments folded
into fold mountains

3. Gliptogenesis




STAGES OF GEOSYNCLINES

* DIVIDED INTO THREE STAGES:

* UTHOGENSIS: STAGE OF CREATION OF GEOSYNCLINES, SEDIMENTATION
AND SUBSIDENCE OF THE BEDS OF GEOSYNCLINE.

* OROGENESIS: THE STAGE OF SQUEEZING AND FOLDING OF GEOSYNCLINE
SEDIMENTS INTO MOUNTAIN RANGES.

* GLIPTOGENESIS: THE STAGE OF GRADUL RISE OF MOUNTAINS, AND THEIR
DENUDATION AND CONSEQUENTT LOWERING OF THEIR HIEGHTS



Mechanism ...

1. The first stage Is related to the creation of geosynclines due to the force of contraction

caused by cooling of the earth.
v~ This preparatory stage of mountain building is called Lithogenesis.

v The geosynclines are long and wide mobile zones of water which are bordered by rigid

masses, which have been named by Kober as forelands smrest , or kratogen.

v These upstanding land masses or forelands are subjected to continuous erosion by fluvial

processes and eroded materials are deposited in the geosynclines.



Mechanism ...

v This process of sediment deposition is called sedimentation sta@TEeRoT .

v" The ever increasing weight of sediments due to gradual sedimentation

exerts enormous pressure on the beds of geosynclines, with the result the

beds of geosynclines are subjected to gradual subsidence zraae= .

v This results into attainment of great thickness of sediments in the

geosynclines.




Folded Ranges

» The second stage is related to mountain
building and is called the stage of orogenesis.

v Both the forelands start to move towards each
other because of horizontal movements caused
by the force of contraction resulting from the
cooling of the earth.

Compre;sion

Landmass

o:l\pression
Landmass

L —

: T Fig. 11.6: Folding of marginal sediments into marginal

v" The compressive forces HUTE I generated e il Boriocs o ssedhin s sobes
by the movement of forelands together cause Ll i
contraction, squeezing and ultimately folding of Marginal Ranges Marginal Ranges
geosynclinal sediments to form mountain ranges. §‘Q.f€’:: /,:; f;g;//f\f,'fg

v" The parallel ranges formed on either side of the -_-?f'\\}{s%‘fs‘éb;{\\‘{?‘i{\\éé"f‘:-
geosyncline have been termed by Kober as o R R B e o O
randketten (marginal ranges)

llllllllllllllllllllllllllllllllllll
.

Fig. 11.7: llustration of Kober's geosynclinal theory of
mountain building through a block diagram.



» Third stage of mountain building is characterized by gradual
rise of mountains and their denudation by fluvial and other
Processes.

» Continuous denudation results in gradual lowering of the
height of mountains.

Sediments folded
into fold mountains




» According to Kober folding of the geosyncline
depends upon the intensity of compressive forces.

» If the compressive forces are normal and of the Marginal Ranges arginal Ranges
moderate intensity, only the marginal sediments of
the geosyncline are folded to form two marginal

randketten (marginal ranges) and middle portion of

the geosyncline remains unaffected by folding

aCtiVity (th us remains unfol ded) : Fig. 11.7: llustration of Kober's geosynclinal theory of

mountain building through a block diagram.

» This unfolded middle portion is called

zwischengebirge (be- twixt-mountains) or

Median Mass wer fuue



The median mass

In the form of plateau (examples, Tibetan plateau between Kunlun and
Himalaya. Iranian plateau between Zagros and Elburz, Anatolian plateau between
Pantic and Taurus, Basin Range between Wasatch ranges and Sierra Navada in
the USA)

In the form of plain (example, Hungarian plain between Carpathians and Dinaric
Alps), and

In the form of seas (examples, Mediterranean Sea between African Atlas moun-
tains and European Alpine mountains, Caribbean Sea between the mountain

ranges of middle America and West Indies).



Evidences of Kober Theory

According to Kober the Alpine mountain chains of “
Europe can well be explained on the basis of median EUROPE o
maSSeS. Lk Morwegian “‘-m

\qvu

According to him Tethys geosyncline was bordered © .
by European land mass in the'north and by African ...
rigid mass in the south. Ocean

The sediments of Tethys geosycline were
compressed and folded due to movements of
European landmass gforeland% and African rigid
mass (foreland) together in the form of Alpine
mountain system.

According to Kober the Alpine mountain chains were
formed because of compressive forces coming from
two sides (north and south).

Betic Cordillera, Pyrenees, Provence ranges, Alps
proper, Carpathians, Balkan mountains and Cau-
casus mountains were formed due to northward
movement of African foreland.

Mediterranean Sea

AFRICA |
On the other hand, Atlas mountain (north-west = @sneserescon & worldatlas

Africa), Apennines, Dinarides, Hellenides and
Taurides were formed due to southward movement of
European land mass.




It is apparent from map that the direction of
folding in the Carpathians and Dinaric Alps
(Dinarides) is north and south respectively,

which means that Hungarian median mass

&y Bus:': nts ,;;_'.:‘\._

EUROPE

IS located between two mountain ranges > Norwegian " f§
having opposite directions of folding. ﬁ,_ ¢“~§&;§ j
Atlantic ..E'C-
Ocean 1.‘.. North °

Mediterranean Sea is in fact an example of N

':

median mass between Pyrenees-Provence P":”ﬁg,.

Ranges in the north and Atlas Mountains et f*‘ A
and their eastern extension in the south. f{ ovareifands
Corsica and Sardinia are remnants of this e n;:, :
median mass. == Nad

(2.~ ¥
Anatolian plateau between Pantic and Taurus =~ 1=

ranges Is another example of median mass. &
Similarly, further eastward, Iranian plateau is

a median mass between Zagros and Elburz ~~_~~ AFRICA € worldatlas
mountains.

Mediterranean Se-_aq - ASIA




BULGARIA Black Sea

\ llw iﬂ/u*_ri_.i j\.)Ji_i_)JJJr\X‘J’)J ol J__,‘I
Mediterranean Sea SYR] A

» Anatolian plateau between Pantic and Taurus
ranges is another example of median mass.

» Similarly, further eastward, Iranian plateau is a
median mass between Zagros and Elburz
mountains.



ﬁAﬁ

» Alpine mountains

» |Asiatic Alpine ranges begin from Asia ool

Minor and run up to Sunda Island in the ﬁ e = | — g%
East Indies. kil ‘ ™ R

» Kober has also explained the orientation of 5 — NN\
thrust or compression of Asiatic folded | k> 2 S 35° -
mountains on the basis of his foreland ' A ST ™
theory.

» Aslatic folded mountains including the
Himalayas were formed due to compression §
and folding of sediments of Tethys
geosyncline caused by the movement of
Angaraland and Gondwana forelands
together.

_____

» Two marginal ranges (randketten) were
formed on either side of the geosyncline and
unfolded middle portion remained as
median mass.






Introduction

Plates???

Plate = Crust + Upper Mantle
(above asthenosphere)

Average width = 100 km

Extension = 1000’s km

S8 Wiel hl Seqte, Tehid, Td AT¢ ShATHT ol FiHTId &9 §
wie foerd el Fed ol

The theory states that the earth crust is divide
Into many plates.

These plates are moving over loose
asthenosphere under the force of convectional
currents generated beneath the crust.

Y V

V. V VYVY

v' Concept evolved in 1960°s
v’ ‘PLATE’ word was first introduced by J.T. Wilson (1965)



Convectional |
currents gas< g4ww




Base of the theory

1. Sea-floor spreading arr e & by H.
Hess in 1960
2. Paleo-magnetism wurrehea




Sea-floor spreading -

Ridge

IR Faer geRoT
» The sea Is spreading

» The oceanic ridges are situated on
the convection currents building In
the mantle.

» The lava brings new
surface to the sea on both
sides of the crust.

Continent e . Continent

&— Oceanic Crust -— =& QOceanic Crust —g

P

Magma



Paleo-magnetism
T chcd

9

YV V VY VY

9
By Vine and Matheus (1963)
Study of Indian Ocean .

Earth act as magnet (Magnetic North and J o= — S5S
South poles). gnet (Mag -

Temporal reversal of Geomagnetic fields
AT TFTehcdl o STHATT -

When the lava comes over the surface e
there develops MAGNETIC properties in C+)

It. S

= Older — Hiage — Qlder >

e -
/ N e ——
- Mt_\ ]
» 2 BIR Py : o

- ‘o ..\ "

I

\

Lava containing magnetic mineral gets
a_Iligned Itself to the then geomagnetic
field of the EARTH (Magnetic North and

South poles).

Alternate bands/ stripes of magnetic
anomalies are formed on either side of the
oceanic ridges.



Plates on Earth

» 20 Minor plates

» 6 Major plates




20 Minor Plates

WerldRtlas.Cam
North Eurasian
Air;IErlr:a Plate
lrte Arabian
dgu F?Jréa Caribbea ‘Plate 'Fhllmplne
Plate Plate Flgf:lnc
Cocos "-. ate
Plate = ‘égy “
MazZCa
FACHC Plate Indo-Australian
Plate Plate

CCotia Plate ™ Antarctica Plate




Types of Plate

Types of Plates houndaries
1. OCEANIC PLATES Made of 1 convergent boundaries
BASALT (Denser material)
ATE e

2. CONTINENTAL PLATES: 2. Divergent boundaries
Made of Acidic lava (Less S SN
denser)

3. Transform boundaries
Y07 GIT Tt



1. Convergent boundaries
HATHE THe =T

v Destructive
plate
boundaries

faemencA® cae
P

Eurasian plate

* (Convergent boundaries (or active margins) occur where two plates slide towards
each other commonly forming either a subduction zone (if one plate moves
underneath the other) or a continental collision (if the two plates contain
continental crust). Deep marine trenches are typically associated with subduction
zones. The subducting slab contains many hydrous minerals, which release their
water on heating: this water then causes the mantle to melt. producing volcanism.



Continent-Oceanic Crust Collision
. Called SUBDUCTION

TECTONIC THEORY EXPLAINS
MOUNTAIN FORMATION.

Wmddngln the overlying mantle wedge
The mantle wedge feeds magma into the
continental crust forming volcanoes.

Epmetimes, when two fedonio ploies mowe towards each other, one plate is foroed
dowmsard The adga of the other plate is scrunchad up i the form of mowntains
This is calied subduction




Subduction

 Thee rantie wesde feads magme nte the
"...nmd crumt formeeeg ol anvoe,

* Oceanic plates subducts
underneath the continental
plate

* Oceanic plate heats and
melts

« The melt rises forming
volcanoes

« E.g. The Andes
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https://www.youtube.com/watch/PDrMH7RwupQ



Ocean-Ocean Plate Collision

« When two oceanic plates collide, one runs over the

other which causes it to sink into the mantle forming
a subduction zone.

« The subducting plate is bent downward to form a very
deep depression in the ocean floor called a trench.

« The worlds deepest parts of the ocean are found
along trenches.

- E.g. The Mariana Trench is 11 km deep!



Pacific Ring of Fire
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Divergent boundaries 1@t wie wiar

* Divergent boundaries occur where two plates slide apart from each other. Mid-
ocean ridges (e.g., Mid-Atlantic Ridge) and active zones of rifting (such as Africa’s
Great Rift Valley) are both examples of divergent boundaries.
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Constructive plate boundaries

&I 38R Fissure eruptions
Mid- Atlantic ridge




Mid-Atlantic ridge
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Transform boundaries wuiaiur o9t #iHT

Transform boundaries occur where plates slide or, perhaps more accurately, grind
past each other along transform faults. The relative motion of the two plates is
either sinistral (left side toward the observer) or dextral (right side toward the
observer). The San Andreas Fault in California is an example of a transform
boundary exhibiting dextral motion.

Transform Boundaries

L} Earthquake

Conservative plate boundaries
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Lithosphere



Transform Boundaries
 Where plates slide past each other

TRANSFORM

transform fault




San Andreas Fault (California)

California’s

San Andreas Fault

San Andreas Fault
~
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San Andreas Fault (California)




Plate Tectonics Summary

The Earth is made up of 3 main layers (core,
mantle, crust)

On the surface of the Earth are tectonic
plates that slowly move around the globe

Plates are made of crust and upper mantle
(lithosphere)

There are 2 types of plates
There are 3 types of plate boundaries

Volcanoes and Earthquakes are closely
linked to the margins of the tectonic plates



