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What is Diastrophism ????
पटल विरूपण ?????

➢It includes all crustal movements of the 

earth.

➢These movements can be VERTICAL or 

HORIZONTAL.

➢The process that results into the deformation 

of the earth crust.





Diastrophism

1.Epeirogenetic 

movement

2.Orogenetic 

movement



Epeirogenetic movement

➢‘Epeiros’ = Continent

➢These movements are very extensive

➢Types: 

1. Upward movement and

2. Downward movement







Orogenetic movement

➢‘Oros’ = Mountain Orogenetic 
movement

Tensional 
movement

Compressional 
movement



Folds





Folds…



Anticline अपनति and Syncline अभिनति 



Types of 

FOLDS









Nappe ग्रीिाखण्ड

• In geology, a nappe or thrust sheet is

a large sheetlike body of rock that

has been moved more than 2 km or

5 km above a thrust fault from its

original position.

• Nappes form in compressional

tectonic settings.

• Nappes form when a mass of rock is

forced (or "thrust") over another

rock mass, typically on a low angle

fault plane.

• The resulting structure may include

large-scale recumbent folds, shearing

along the fault plane.











Fault



a) Normal Fault

➢ In a normal fault, the block 

above the fault moves down 

relative to the block below the 

fault. 

➢This fault motion is caused by 

tensional forces and results in 

extension. 

➢Other names: normal-slip fault, 

tensional fault or gravity fault



b) Reverse Fault

➢ In a reverse fault, the block above the fault 

moves up relative to the block below the 

fault. 

➢ This fault motion is caused by 

compressional forces and results in 

shortening. 

➢ A reverse fault is called a thrust fault if 

the dip of the fault plane is small. 

➢ Other names: thrust fault, reverse-slip 

fault or compressional fault



c) STRIKE-SLIP FAULT

➢ In a strike-slip fault, the movement of blocks along a

fault is horizontal.

➢ If the block on the far side of the fault moves to the left,

as shown in this animation, the fault is called left-lateral.

➢ If the block on the far side moves to the right, the fault is

called right-lateral.

➢ The fault motion of a strike-slip fault is caused by

shearing forces.

➢ This force acts in HORIZONTAL direction.

➢ Other names: transcurrent fault, lateral fault, tear fault

or wrench fault



San Andreas Fault in California





d) Step fault

➢A series of parallel faults that, all 

inclined in the same direction, gives 

rise to a gigantic staircase hence these 

are called step faults. 

➢Each step is a fault block and its top 

may be horizontal or tilted.

➢Aka Distributive fault or Compound 

fault



Fault structures

1. Horst 

2. Graben

3. Rift Valley



Weathering
अपक्षय



Denudation अनाच्छादन
➢ In geology, denudation involves the processes that cause the wearing 

away of the Earth's surface by moving water, by ice, by wind, and 
by waves, leading to a reduction in elevation and in relief of landforms 
and of landscapes. 

➢ Endogenous processes such as volcanoes, earthquakes, and plate 
tectonics uplift and expose continental crust to the 

➢ Exogenous processes of weathering, of erosion, and of mass 
wasting.







Processes involved in Weathering

1.Physical processes

2.Chemical processes



Factors controlling weathering

1. Rock composition and structure

2. Slopes of the land

3. Climatic condition: Temperature variations

4. Vegetation

5. Time



Types of weathering





Physical weathering

1. Block disintegration due to Temperature change

2. Granular disintegration due to Temperature change

3. Shattering due to rain water and Temperature

4. Block disintegration due to Frost

5. Exfoliation due to Temperature and Wind

6. Disintegration due to Pressure release



1. Block disintegration due to Temperature change

➢Crystalline igneous rocks

➢Due to differential temperature

➢Expansion and Contraction in rocks occur



Granular disintegration due to Temperature change

➢Hot deserts

➢Mixed composition of rocks

➢Temperature difference of day and night

➢Differential rates of Expansion and Contraction in rocks 

occur



Block
disintegration

Granular
disintegration



Shattering due to rain water and Temperature

➢Hot regions hot rocks in daytime

➢Rain water on rocks

➢Rocks disintegrates





Exfoliation

• In Monsoonal and semi-monsoonal regions

• Semi- arid deserts

• Crystalline rocks



Chemical weathering

1. Hydrolysis: rain water dissolves carbonic elements of rocks

2. Hydration: 

3. Desilication: removal of silica from rocks 

4. Oxidation: oxides are formed

5. Carbonation: carbonates are formed





Hydration



Oxidation
Red color of rocks due to presence 

of Iron and reaction with oxygen 

present on air and moisture



Biological weathering

1. Weathering due to Animals

2. Weathering due to Vegetation

3. Weathering due to Man



Theory of Isostasy Airy and Pratt 
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Introduction

➢ Regions on earth are balancing themselves

➢ Regions: Plain, Plateau, Mountains

➢ The process of formation of landforms are result of two 
processes: Endogenetic forces and Exogenetic processes

➢ Even after these process all the features on the surface of the 
Earth are in BALANCE.

➢ This state of Balance on earth surface is known as ISOSTASY









Law of 

Floatation











Development of Doctrine

➢ Pierre Bougher 1735. Survey of Andes Mountains

➢ He identified Gravitational Anomalies with Andes’ low 
gravitational pull as compared to its total mass.

➢ G. Everest 1859: Himalaya’s Gravitational Anomalies 
during a triangulation survey in the region

➢ Deflection of Plumb bob during calculation of Latitudes 
by astronomical method of Kalyan and Kalyanpur places 
near Himalayas.









Inverse relation between DENSITY 

and HEIGHT/ ELEVATION



Principle of Buoyancy





Bigger the 

Column 

lesser the 

density, 

smaller the 

column, 

greater the 

density











Cycle of  Erosion
DAVIS AND PENCK MODELS



The concept
➢ Denudation = Weathering + Erosion

➢ Relates to the formation and development of the landforms.

➢ Concepts related to the Landforms development:

1. Time Dependent Landform Concept

2. Time Independent 

3. Process Form Concept

4. Climato-genetic Concept

5. Structure Form Concept

6. Tectono-geomorphic Concept



Important works 

➢ Concept of Uniformitarianism - James Hutton 1785 “Present is the Key to the Past”

➢ Normal Cycle of Erosion – William Morris Davis 1889

➢ Concept of Dynamic Equilibrium – Gilbert

➢ The concept of geographical cycle of erosion recognizes the possibility of obliteration of relief, or
planation, during the life history of a landscape, by process of erosion.

➢ To explain a systematic progressive process of landform formation ‘CYCLE’word is used.

➢ Cycle = occurring in a sequence of orderly changes,

➢ Finally reducing the landscape relief to a minimum.

➢ The earth scientists have attempted to interpret geomorphological processes or forces on the basis of
these cycles of erosion





Views of William Morris Davis:

➢ Davis defined a geographical cycle as that sequence of changes which an 

uplifted block has to undergo before it gets reduced to base level or peneplane.

➢ He postulated that a geographical cycle is a function of three factors: 

1. Structure: Which includes ‘nature’ (hardness, permeability) and ‘attitude’ (folds, 

faults, joints, slopes) of rocks? (Rocks: folds, faults, joints; Type; Composition; 

Porosity; Permeability)

2. Process: Implies the factors or agents responsible for weathering and erosion.

3. Time: Implies the stage at which the cycle is—youth, maturity or old age. 



Trios of Davis





Cycle of Erosion is that period of time 
in which an  uplifted landform faces 

erosion process and becomes a 
featureless plain.  



Premises of Cyclic Concept

1. Rapid rate of Upliftment 

2. Erosion starts after the Upliftment stops

3. Landscape is a result of Endogenetic and Exogenetic forces.

4. There is a sequence in the development of the landforms: Cyclic in 

Nature

5. Gradation (Gradation of Landforms: Aggradation – Degradation) by the 

river continues till the landform is not completely degraded.









Graphical Representation of Geographical 
Cycle of Erosion by W.M. Davis

O



Explanation of the Graph

➢ The lower curve (LC): River channel and long profile of  the river

➢ It also depicts the state of erosion

➢ The upper curve (UC): Characteristic of summit of the landform

➢ BC: Initial average relief (UC – LC)

➢ EF: Ultimate Maximum Relief



Stage I

➢ Upliftment as OB and OC

➢ No erosion

➢ Altitude and relief both 

increases

➢ BC: Initial average relief (UC 

– LC) O



Stage II

➢ Upliftment stops and erosion starts 

➢ Erosion starts initially on LC

➢ Altitude same

➢ Relief increases

➢ Ultimate maximum relief (EF)is reached by the end of this stage

➢ BC: Initial average relief (UC – LC)

➢ Vertical erosion by the river

O



Youth stage

➢ The uplift is complete and has stopped. 

➢ Immediately erosion of the uplifted block sets in. 

➢ The streams follow initial irregularities available without adjusting to the structure. 

➢ These are consequent streams. 

➢ The floors of the valley suffer down cutting while the summits remain almost unaffected. 

Increased relief heralds the beginning of mature age, indicated by widening of the gap 

between lines ‘A’ and ‘B’ (Fig. 1.44). 





V – Shaped Valleys



Canyons



Stage III

➢ Altitude starts to decrease 

➢ Erosion starts on the UC

➢ River meanders are formed
O



Maturity stage

➢ At this stage, the vertical erosion slows down and the

horizontal action increases.

➢ A characteristic feature is the erosion of mountain tops at a

faster rate than lowering of the valley floor.

➢ The coming closer of lines ‘A’ and ‘B’ indicates emergence of

a gentle slope. The subsequent streams gain importance now.





River 

Meanders



Stage IV

➢ Altitude starts to decrease 

➢ Erosion starts on the UC

➢ Landform turns into a PENEPLAIN

➢ Monadnocks remains 

➢ Landform turns into a PENEPLAIN

➢ Monadnocks remains 

O



Old stage

➢ A gentle gradient, accentuated by horizontal action and deposition, 
reduces the erosion intensity. 

➢ A thick layer of sediment represents the earlier erosion activity. 

Relicts of mountains or monadnocks are dotting the 
water divides and a featureless plain—peneplane is 
produced.





Flood Plains









Youth

Mature

Old







Positive Aspects:

1. The Davisian cycle affords a genetic classification and nomenclature of landscape, as 

compared to a morphological one and provides the means of expressing texture and the build 

of a landscape.

2. The consideration by Davis of change in base level as indication of the initiation of a new 

cycle has certain advantages. One, the base level change can be considered a unit of time 

compared to the geologists’ stratigraphical time unit. Two, the base level changes during 

glaciations are accommodated. 



Drawbacks

1. In a way, the geographical cycle proposed by Davis is backward looking as it considers complete 

suspension of uplift after the erosion has set in. 

2. There are no logical grounds for the assumption that flat slopes are old and steep slopes are young. 

Other variables controlling the slope are nature of soil material and the bedrock, climate, 

vegetation and the downslope factors acting at the slope foot. 

3. An ideal Davisian cycle would take millions of years to complete. What about the earth 

movements during the cycle? 

4. Too much of generalization in the Davisian cycle presents an inadequate framework for landform 

interpretation. 

5. There is little evidence to prove that landforms actually evolve to an end product or peneplane. 







Important links to check

➢ https://rashidfaridi.com/2012/10/18/concept-of-cycle-of-erosion/

➢ https://triumphias.com/blog/landforms-and-cycle-of-erosion-fluvial-landforms-and-cycle-of-

erosion/

➢ https://www.slideserve.com/ludwig/walther-penck-1888-1923

https://rashidfaridi.com/2012/10/18/concept-of-cycle-of-erosion/
https://triumphias.com/blog/landforms-and-cycle-of-erosion-fluvial-landforms-and-cycle-of-erosion/
https://www.slideserve.com/ludwig/walther-penck-1888-1923


Fluvial landscapes
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Introduction

 Running water = 

1. Over-land flow 2. Inter-flow

 Main source of running water over land is RAIN

 “A river is a long narrow body of  flowing water occupying a 
trench like depression or channel and moving to low land 
under the force of gravity.” - Strahler



Works of river

One of the chief functions of river is to carry the LAND 
to the SEA.

1. Erosional works of river
2. Transportation works of river
3. Depositional works of river



Types of erosion
1. Vertical 

erosion –
 Downward 

erosion
 Valley 

deepening

 Down cutting 
by the river

2. Horizontal 
erosion

 lateral erosion

Valley widening

3. Headward 
erosion

 erosion directed
towards river’s
origin

Narrow downs 
the water 
divides

4. Mouth ward 
erosion: 

near its delta



Types of 
erosion
1. Vertical 

erosion

2. Horizontal 
erosion

3. Headward 
erosion

4. Mouth ward 
erosion



Erosional works of river
 Cutting and removal of sediments in the course of river channel.

 Carves and shapes the landscape through which they flow

 Two forms of erosion – Physically and Chemically

1. CORROSION स¢ंारण –

 water dissolves minerals from the rocks and washes them away.

 Chemical action

2. ABRASION अपघष[ण –

 wearing away of the river bed and banks by the LOAD hitting against them.

 Load = Pebbles, stones, gravel, boulders, drilling tools



3. ATTRITION सिÛनघष[ण –

 wearing down of the LOAD by each other

 breaking into smaller and more rounded pieces

4. HYDRAULIC ACTION जलगǓत ͩĐया –

 breaking away of the river bed and banks by the sheer force of the water 
getting into small cracks

 Mechanical erosion by force of water 

5. BANK CAVING तट गǑुहकायन –

 At times of FLOOD

 When the river load is in excessive amount





CORROSION

HYDRAULIC ACTION



Factors affecting 
erosional work 
of river

1. Slope gradient of the 
river

2. Velocity of the river

3. Quantity or volume of 
water

4. Quantity of load

5. Rock structure of the 
river bed



Transportation by the 
river
1. Traction कष[ण: transportation of big 

boulders known as ‘Bed load’

2. Saltation उ×पǐरवत[न:  
3. Suspension Ǔनलàबन  
4. In solution घुलकर

T a V (to the power 6)



1. Decrease in velocity of the river –

 decrease in slope

Water in rivers: flows in an expanded manner or when its volume decreases

Obstacle in the river course

2. Increase in LOAD in the river -

Factors affecting Deposition work of the 
river


