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Geological Evolution of the Himalayas i S
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B/Sri Lanka

Plate INDIAN
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INDIAN
» The Himalayas were formed due to the collision between the Indian Plate and the Eurasian

Equator

landmass
50 million

 Before collision, the Tethys Sea existed between them | years ago
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* Indian Plate moved northward at ~5 mm/year (one of the fastest plate movements)
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Tethys Sea

N/

light sediment
heavy sediment

Sixty Million Years Ago | m—

| ﬂphelt‘ sediments

60 million

India collides into the Asian Plate. This movement is what eventually causes the years ago
Himalayan Range, as the two plates push against each other and the earth's crust

is squeezed upwards.

40 million
years ago
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Indian landmass was part of Gondwanaland
HRAT TUTES TMSATAT oiS bl Te&dr 2T
Separated and drifted northwards across the Tethys Sea

IE 37el9T BIhT AT PR &l UR IR §T 3a) il 3R Fa@e a2

Thick marine sediments accumulated (limestone, shale, sandstone)
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Q Collision Stage (HEY (SFehp) TIOT)
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J A;?:::ﬁ Indian Plate collided with Eurasian Plate (~50-60 million years ago)
e ' HRCATT Tele Pl Ty FIRATA Tole 8 &S (SIT1879T 50-60 AT au gge)

Continental-continental collision — no subduction
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Stages of Formation

Sedimentation in the Tethys Sea

P CONTINENTA| —@
shelf sediments

INDIA

I IR A 31gdred (3gdTel Bl STAT)

60 million |
years ago

Compression and folding after collision (~50 million years ago)

CFPY & I1¢ FUIge 3R aolaT (9191 50 AT gy uge)

Formation of young fold mountains

JdTeT gferd gddr &r [aAToT

40 million
years ago
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' Continued uplift — Himalayas are still rising

AR 3T — RATIT 37T Y W 35 W &

today |




Evidence of Youthfulness (NdeaTdET ch -STHTOT)

"".\..ng.‘a - .

* Sharp peaks
+ FehTell TfeaT
» Deep gorges (Indus, Sutlej, Brahmaputra)
« I TTfear (Y, adcls, ge1qa)

* Frequent earthquakes

 Landslides

e HIYeld




(A) Main Central Thrust (MCT

AEY eI HA (THHICT)

» Separates Great Himalaya and Lesser Himalaya

FeTe TedATerT 3R oY RATAT Y 37191 AT &

» High-grade metamorphic rocks

(b) Main Boundary Thrust (MBT
AET HIAT HA (THE)

» Separates Lesser Himalaya and Shiwalik

» oY AT 3R RIaferes & 3rereT T &

* Major seismic zone

+ Teh YW AU &1

—A———A_ Main Central Thrust

(c) Main Frontal Thrust (MFT)

AEY IEY H (TATH)

[ suture Zone (+ ophioites) * Along Himalayan foothills

[_] Tethys Himalaya \ ‘ . . %?"T’RT hY FITI?IUI'C\'&@ b AT U

- High Himalayan Crystalline Sequence

B Lesser Himalaya

* Youngest and most active thrust

o Y AT IR T AfhT HQr
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Significance

Thrust Location

Main Central Thrust (MCT) Himadri—-Himachal boundary High-grade metamorphic rocks

Main Boundary Thrust (MBT) Himachal-Shiwalik boundary Seismic activity

Main Frontal Thrust (MFT) Shiwalik—plains Youngest & active




Structural Units of the Himalayas

ZOJILA PASS 5 ] LADAKH
(GREEN) )
~

__ S— : - ZASKAR RANGE

(A) Trans-Himalayan Zone

g -TedTerT &9

* Location: North of Great Himalayas (India + Tibet)
. T&YT: FLA RATET & 3R A (AR + Tdeaa)

MaJor Ranges (JHE Tdd 40T
Karakoram Range
hITPIRHA HUN
Ladakh Range
SEARCRE
Zanskar Range
STTERT &Trrﬁ
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JImportant Features

A HATAyT faAuare

Cold desert climate

M ATTICT Sl

Sparse vegetation

TR aa€uta

Glacial landforms (cirques, moraines)

AT TAAFRT (b, ARA)

1 Major Peaks
Zanskar ranges Qe e

K2-8611Tm
h2 — 8,611 HIeX

Gasherbrum, Broad Peak

IR, §Iis Uieh




(B) The Great Himalayas/Himadri

AT TedATeT/ fRATIS

* Northernmost & highest range

% Physical Characteristics

e fauame
* Average height: 6,000 m
3ia F918: 6,000 Hrex

Permanently snow-covered

TART U ¥ AT

72°
PAMIR KNOT

THE HIMALAYAS

Continuous range with few passes Ddrb? 32, 0 200 400  600km
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e South of Himadri
o oA & STUT A

* Most populated Himalayan zone

o I 3T TS dTelT fedATe=T &3

“Height (ZdT3)
e 3,700 -4,500 m
e 3,700 — 4,500 HIcX
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% Major Ranges (Y@ Tdd A0TT)
* Pir Panjal Range
- TR gatTer Aol
» Dhauladhar Range
« Yl Aofl
* Mahabharat Range (Nepal)

% Valleys (amfeam)

» Kashmir Valley
«  HRAR =TT

» Kangra Valley

INDIAN OCEAN
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“* Human Importance (ATdd HAgcd)

Hill stations: Shimla, Mussoorie
feel TCA: TAHT, HART

Agriculture: terrace farming

B SXH Wl

Dense forests (pine, oak, deodar)

gl I (U131, 371eh, ¢deR)




(D) The Shiwalik Range/Outer Himalayas

fRrarfere Aofl/aredy featTery

» Southernmost range

o gIH ST gdd Aof

 Height ('Yﬁlﬁ)

» 900 - 1,100 m/900 - 1,100 HIX

0 Geological Nature ({d<=ITicch Tepld)

» Loose sediments (sand, gravel, clay)
+ @Tel 37qA1G (X, hehg, AT

» Highly unstable and erosion-prone

o d%c TR 3R Hherd-agol




Bhabar — porous, pebble zone
AT — T geh, chebg &1
Teral — marshy, fertile region

S — Solgell, 3TaT® &9

Most recent geological formation

Himalaya
1
Bhabar B

- diijar

| laral g\

| | Khadar

‘ 5\1\ | 7S

|

River Valley
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Longitudinal Divisions (West — East)

Punjab Himalaya Indus - Sutlej Deep gorges

Selectionway

Kumaon Himalaya Sutlej - Kali Rich forests

Nepal Himalaya Kali — Teesta Highest peaks

Assam Himalaya Teesta — Dihang Sharp bend



 Major River Systems

Q U AT gunierar
 Indus River/ﬁfﬂo:l'c\?f

+ Ganga River/3MdT =I¢)
- Brahmaputra River/sigiga o]

1 Key Characteristics
A F& faduarn
 Perennial rivers (snow + rain)
+ ATTA/IREAT AT (A% + aui)
* Deep antecedent gorges
eI gy mnfear
High erosion power

5td hld &GTHAT

Rivers are antecedent

Afer o &
Cut through rising mountains



HIMALAYAN & PENINSULAR RIVERS

Bl Himalayan Rivers
Bl Peninsular Rivers




Himalayan Geomopology (Landtorms)
QFluvial (Geleell/acTsT=a)

» Deep gorges (Indus, Sutlej)

« TS i ar (Y, Ecelon)
« Waterfalls

.
dGlacial (TedATAN)

Cirques

b (°TeT 3ThR o 3§ TA)

Moraines

AR (TRATAT HIAY eX)

Hanging valleys

ol Triear

Glacial lakes (GLOF risk)

TedTT Sitel (Tea 3iTeT TaTwhIT a1g o STE)

Resedimented till

Rotational slide

Moraine

Rockslide

Glacier

Rockfall

Debris flow

Lacustrine sediments

Slide o velide

Resedimented
debris flow

Glacially eroded
valley wall

Debris flow

Terraces

GLOF (Glacial Lake Outburst Flood) is a sudden release of large volumes of water from a glacial lake due

to failure of its natural dam (usually moraine or ice).

STANTF (FRAT el TATwIe-da1e) a8 3raT® d8 YA TR Ul T 3ol & il TedlTel Sitel & 38 UTpiad

1Y (AR TR AR T %) & gl & HROT BT ¢

In the Himalayas, GLOFs are among the most dangerous climate-linked hazards.

feaTera A, SITA3NTE Ty - d Had Gleled A3 # 4 T ¢




* Landslides/H{Edelcd
» Rockfalls/acer

Rotational landslide Translational landslide

I

Rockfall Topple

Debris avalanche

Block slide

Debris flow

s ey diestas " EEataibgealpNies NN g5 @



, HIMALTAYAS
3 Winter (Tdhrel) - -
* Blocks cold Siberian winds 82‘ Q' L I' l\/_l ’L\ | :2
° @Fﬂgﬁﬁzﬂé &l AhdT © | — 1 1
» Keeps North I:rcln_leiga warmer - ' r\ ‘ | E R ,L\ Q, | | L O _I\—‘

e AL AR B 3R ITH T@aT &

e Forces monsoon winds to rise

+ HITHA TI3HT Dl FUT 35 & TolT AT AT &

» Causes orographic rainfall
+ 3IRIIATTHeh duT T HROT IAdT &

» Without Himalayas — India would be a cold desert

+ ic TEHATSIT €T BT — HRA Ueh A YTk HTEAS BIcT




ASIAN SUMMER MONSOON

W

NEPAL/BHUTAN

Rain from
expansion
and cooling

HIMALAYA

Rain on this

side of range
produces lush,
moist climate.

Region of rain shadow e

TIBET/LADAKH

Evaporation from
compression
and warming




Economic & Strategic Importance

3 Economic (3TTTh)
Hydropower (Tehri, Bhakra

STATIT (dgsT, ATEST)

Tourism & pilgrimage
RIe 3R g

Medicinal plants

3T Ol

3 Strategic (Y0TATTI<h)

Natural defence barrier

UTehiceh T&TT ST

Border security (India—China, India—Pakistan)

TTAT GI&TT (AW, ARI-UTThET)
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