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OROGENESIS

The process of mountain 

formation, especially by folding 

and faulting of the Earth's crust 

and by plastic folding, 

metamorphism, and the intrusion 

of magmas in the lower parts of 

the lithosphere.

Based on its origin 

there are four TYPES 

OF MOUNTAINS

1. Fold mountains

2. Block mountains

3. Volcanic mountains

4. Residual mountains

FOLD MOUNTAINS: Mountains formed by 

the effects of folding on layers within the 

upper part of the Earth's crust. Before either 

plate tectonic theory developed, or the 

internal architecture of thrust belts became 

well understood, the term was used for most 

mountain belts, such as the Himalayas.

ISOSTASY

The equilibrium that exists 

between parts of the earth's 

crust, which behaves as if it 

consists of blocks floating on 

the underlying mantle, rising if 

material (such as an ice cap) is 

removed and sinking if material 

is deposited.



Fold Mountains

• Formed due to folding 

of crustal rocks by 

compressive force

• When the tectonic 

plates colloid, the 

edges crumple as they 

are pushed together  

and the rock of the 

Earth surface pushed 

up to create mountains

• Sediments are found 

up to great depth

• Examples: Himalaya, 

Andes, Atlas, etc.





Block Mountain

• Formed due to faulting by 

compressive force

• Represent the up standing 

parts of the ground between 

two fault or either side of a 

rift valley

• When cracks in the Earth’s 

surface open up, large 

chucks of rock can be 

pushed up while others are 

pushed down. This creates 

mountains with a long slope 

on one side, and a sharp 

drop on the other.

• Also called horst mountains

• Examples: Sierra Nevada in 

California





Volcanic Mountains

• Volcanic mountains 

are smooth and round-

looking

• They are formed when 

magma from the 

Earth’s crust and 

mantle gets pushed 

up, but doesn’t ever 

flow out- so, all the 

magma makes the 

land bubble up like a 

balloon.



• Formed  around volcanoes, 

which are vents in the 

Earth’s top layer that let 

through magma from 

between the crust and the 

mantle layers. 

• Mountains  are made of 

ash and cooled lava.

Example: Mount Fuji

the highest mountain 

in Japan at 3,776.24 m It is 

Active stratovolcano that 

last erupted in 1707–1708.

South-west of Tokyo; 

Exceptionally symmetrical 

cone, which is snow-

capped for about 5 months 

a year.



Residual Mountains

• Formed due to 

difference in 

weathering process

• Formed because of 

materials being taken 

away  through erosion, 

which has left deep 

valleys or gorges near 

to the high cliffs.

• Also known as Plateau 

Mountain

• Example: Aravalli

range, Nilgiri range



Theories of Mountain Formation

• Thermal Contraction Theory: Harold Jeffery (1891-1989); theory 
was based on mathematical reasoning; contraction resulting partly 
from cooling of the earth due to loss of heat through radiation 
from the earth’s surface and partly from the decrease of the speed 
of the earth’s rotation; Opponent of “Continental Drift”

• Radioactive Theory: John Joly; The expansion and contraction of 
the substratum are based on the mechanism of heat generated by 
radioactive elements of the rocks. History of the Earth, 1925

• Expansion Theory: JE Conte 1893

• Isostatic Theory: CE Dutton 1855; the earth's crust is supported by 
underlying denser material, and that the weight of mountains is 
balanced by light material extending as roots into the denser 
mantle.

• Geosyncline Orogen Theory: Kober







What is the cause of Lateral Pressure?



Criticism to Contraction Theory









Joseph Le Conte (1823 – 1901) was a 
physician, geologist, professor at the University of 
California, Berkeley and early California conservationist.
1844: travelled for over one thousand miles along 
the Upper Mississippi River
1845: Graduation in medicine, and practice

1848: entered Harvard Univ., studied natural history
1874: nominated to the National Academy of Sciences
1892: President of the American Association for the 
Advancement of Science



• Old rigid masses included: Canadian Shield, Baltic Shield or 

Russian Massif, Siberian Shield, Chinese Massif, Peninsular India, 

African Shield, Brazilian Mass, Australian and Antarctic rigid 

masses

• Eight morphotectonic units can be identified on the basis of the 

description of the surface features of the earth during Mesozoic era: 

(i) Africa together with some parts of Atlantic and Indian Oceans, (ii) 

Indian, iii) Australian land mass, (iv) Eurasia, (v) North Pacific 

continents, (vi) South Pacific continents, (vii) South America and 

viii) Antarctica etc.

• Identified 6 major periods of mountain building: 

Pre-cambrian (4,600 - 541 mi yrs ago) : 

Three mountain building periods

Palaeozoic (541 to 252 m yrs ago:

Two major mountain building periods

Tertiary epoch (65 - 63.2 m yrs ago):

One

Geosynclinal Orogen Theory of Kober



• Considered the old rigid masses as the foundation 

stones of the present continents; present continents have 

grown out of rigid masses.

• Geosyncline is a geological concept which was 

developed in the late 19th and early 20th centuries 

before the concept of plate tectonics was developed. A 

geosyncline was described as a subsiding linear trough 

that was caused by the accumulation of sedimentary 

rock strata deposited in a basin and subsequently 

compressed, deformed, and uplifted into a mountain 

range, with attendant volcanism and plutonism.

Geosynclinal Orogen Theory of Kober



Kober’s Process of Mountain Building

1. Lithogenesis: creation of 
geosynclines due to the force of 
contraction caused by cooling of 
the earth; 

2. Orogenesis: Both forelands start 
to move towards each other 
because of horizontal 
movements caused by the force 
of contraction resulting from the 
cooling of the earth. The 
compressive forces generated by 
the movement of forelands to-
gether cause contraction, 
squeezing and ultimately folding 
of geosynclinal sediments to 
form mountain ranges. 

3. Gliptogenesis: Gradual rise of 
mountains and their denudation 
by fluvial and other processes. 

Leopold Kober (1883 – 1970)
Austrian geologist





Plate Tectonic Theory

• Alfred Wegener in 1912 

• Outcome of combined efforts of 

many scientists of different 

countries working together and 

separately; Came into light in the 

1960s; Envisages the formation of 

mountains due to collision of plate 

boundaries.

• The rigid lithospheric slabs or rigid 

and solid land masses having a 

thickness of about 100km com-

posed of earth’s curst and some 

portion of upper mantle are 

technically called ‘plates’. The term 

‘plate’ was first used by Canadian 

geologist J.T. Wilson in 1965.





Plate Boundaries 
Mountain Formation

• Constructive plate 

boundaries

• Destructive plate 

boundaries: boundaries 

are those where two 

plates collide against each 

other and the leading 

edge of one plate having 

relatively lighter material 

overrides the other plate

• Conservative plate 

boundaries.

According to plate tectonic 
theory mountains are formed 
due to collision of two 
convergent plates. 
Mountains are always 
formed along the destructive 
plate boundaries. It is 
obvious that the process of 
mountain building is 
associated with destructive 
plate boundaries of two 
convergent plates.
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