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Geomorphology: Meaning  Scope and Content  

Geomorphology  

Geomorphology is the study of landforms, their processes, form and sediments at the surface of 

the Earth. Study includes looking at landscapes to work out how the earth surface processes, 

such as air, water and ice, can mould the landscape. Landforms are produced by erosion or 

deposition, as rock and sediment is worn away by these earth-surface processes and transported 

and deposited to different localities. The different climatic environments produce different suites 

of landforms. The landforms of deserts, such as sand dunes and ergs, are a world apart from the 

glacial and preglacial features found in polar and sub-polar regions. Geomorphologists map the 

distribution of these landforms so as to understand better their occurrence. 

Earth surface processes are forming landforms today, changing the landscape, albeit often very 

slowly. Most geomorphic processes operate at a slow rate, but sometimes a large event, such as a 

landslide or flood, occurs causing rapid change to the environment, and sometimes threatening 

humans. So geological hazards, such as volcanic eruptions, earthquakes, tsunamis and landslides, 

fall within the interests of geomorphologists. Advancements in remote sensing from satellites 

and GIS mapping has benefited geomorphologists greatly over the past few decades, allowing 

them to understand global distributions. 

- king out the history of a landscape. Most 

environments, such as Britain and Ireland, have in the past been glaciated on numerous 

occasions, tens and hundreds of thousands of years ago. These glaciations have left their mark on 

the landscape, such as the steep-sided valleys in the Lake District and the drumlin fields of 

central Ireland. Geomorphologists can piece together the history of such places by studying the 

remaining landforms and the sediments  often the particles and the organic material, such as 

pollen, beetles, diatoms and macrofossils preserved in lake sediments and peat, can provide 

evidence on past climate change and processes. 

So geomorphology is a diverse discipline. Although the basic geomorphologic principles can be 

applied to all environments, geomorphologists tend to specialize in one or two areas, such 

aeolian (desert) geomorphology, glacial and periglacial geomorphology, volcanic and tectonic 

geomorphology, and even planetary geomorphology. Most research is multi-disciplinary, 

combining the knowledge and perspectives from two contrasting disciplines, combining with 

subjects as diverse as ecology, geology, civil engineering, and hydrology and soil science. 

 Scope and content of Geomorphology 

Geomorphology is the scientific study of landforms and the processes that shape them. 

Geomorphologists seek to understand why landscapes look the way they do: to understand 

landform history and dynamics, and predict future changes through a combination of field 

observation, physical experiment, and numerical modeling. Geomorphology is practiced within 

geology, engineering geology, geodesy, geography, archaeology, and geological engineering. 

Early studies in geomorphology are the foundation for pedology, one of two main branches of 

soil science.  

Geomorphology is the study of landforms and landscapes on Earth and other planets, and the 

processes that shape them. This discipline is primarily concerned with the erosion and deposition 

of rock and sediments by wind and water, but also includes the creation of topography through 

tectonics. 

Geomorphology is the scientific study of landforms and the processes that shape 

them. Geomorphologists seek to understand why landscapes look the way they do: to 

understand landform history and dynamics, and predict future changes through a combination of 

field observation, physical experiment, and numerical modeling. 



There are three major aspects of the study of geomorphology 

 Firstly, it is the study of the relations between landforms and the underlying rocks i.e . 

 Geological Geomorphology. Thus, geomorphology is concerned with the interactions between 

denudation processes and the rock strength. Hence, in the precise investigation of the resistance 

of rocks to denudation, detailed experimental work on rocks must be carried out. 

 In its second sense, geomorphology is the study of the evolution of landscapes. Such studies 

have been termed denudation chronology. Such studies attempts to reconstruct succession of 

pictures of the relief at different times. Alterations of relief are usually believed to have been 

caused by changes of base level and climate. 

 The third aspect of geomorphology is the study of the actual process of erosion which give rise 

to landforms. Unlike the first two aspects of Geomorphology, which are essentially regional in 

approach, this third aspect is systematic. It aims to understand the action of waste movement of 

water movement, ice, and wind as well as the processes of weathering. 

Origin of Universe 
The word Universe comes from the Old French word Univers, which comes from the Latin word universum. The Latin 

word was used by Cicero and later Latin authors in many of the same senses as the modern English word is used. 

The universe is all of space and time and their contents, including planets, stars, galaxies, and all 

other forms of matter and energy. 

 

 
 

Our Milky Way Galaxy was once thought to comprise the entire known universe. Today our 

universe encompasses many billions of galaxies, and its history can be recounted back to its 

earliest moments. 

Our universe began with an explosion of space itself - the Big Bang. Starting from extremely 

high density and temperature, space expanded, the universe cooled, and the simplest elements 

formed. Gravity gradually drew matter together to form the first stars and the first galaxies. 

Galaxies collected into groups, clusters, and superclusters. Some stars died in supernova 

explosions, whose chemical remnants seeded new generations of stars and enabled the formation 

of rocky planets. On at least one such planet, life evolved to consciousness.  

At a particular instant roughly 15 billion years ago, all the matter and energy we can observe, 

concentrated in a region smaller than a dime, began to expand and cool at an incredibly rapid 

forces of nature assumed their present properties, and the elementary particles known as quarks 

roamed freely in a sea of energy. When the universe had expanded an additional 1,000 times, all 

the matter we can measure filled a region the size of the solar system. 

At that time, the free quarks became confined in neutrons and protons. After the universe had 

grown by another factor of 1,000, protons and neutrons combined to form atomic nuclei, 

including most of the helium and deuterium present today. All of this occurred within the first 

minute of the expansion. Conditions were still too hot, however, for atomic nuclei to capture 

electrons. Neutral atoms appeared in abundance only after the expansion had continued for 

300,000 years and the universe was 1,000 times smaller than it is now. The neutral atoms then 

began to coalesce into gas clouds, which later evolved into stars. By the time the universe had 

expanded to one fifth its present size, the stars had formed groups recognizable as young 

galaxies. 

When the universe was half its present size, nuclear reactions in stars had produced most of the 

heavy elements from which terrestrial planets were made. Our solar system is relatively young: it 

formed five billion years ago, when the universe was two thirds its present size. Over time the 

formation of stars has consumed the supply of gas in galaxies, and hence the population of stars 

is waning. Fifteen billion years from now stars like our sun will be relatively rare, making the 

universe a far less hospitable place for observers like us. 



Our understanding of the genesis and evolution of the universe is one of the great achievements 

of 20th-century science. This knowledge comes from decades of innovative experiments and 

theories. Modern telescopes on the ground and in space detect the light from galaxies billions of 

light-years away, showing us what the universe looked like when it was young. Particle 

accelerators probe the basic physics of the high-energy environment of the early universe. 

Satellites detect the cosmic background radiation left over from the early stages of expansion, 

providing an image of the universe on the largest scales we can observe. 

Our best efforts to explain this wealth of data are embodied in a theory known as the standard 

cosmological model or the big bang cosmology. The major claim of the theory is that in the large 

scale average the universe is expanding in a nearly homogeneous way from a dense early state. 

At present, there are no fundamental challenges to the big bang theory, although there are 

certainly unresolved issues within the theory itself. Astronomers are not sure, for example, how 

the galaxies were formed, but there is no reason to think the process did not occur within the 

framework of the big bang. Indeed, the predictions of the theory have survived all tests to date. 

Yet the big bang model goes only so far, and many fundamental mysteries remain.  

Big Bang Theory 

The Big Bang theory is a cosmological model of the observable universe from the earliest known 

periods through its subsequent large scale evolution. 

In 1927, an astronomer named Georges Lemaître had a big idea. He said that a very long time 

ago, the universe started as just a single point. He said the universe stretched and expanded to 

get as big as it is now, and that it could keep on stretching. 

The Big Bang Theory is the leading explanation about how the universe began. At its simplest, it 

says the universe as we know it started with a small singularity, then inflated over the next 13.8 

billion years to the cosmos that we know today. 

When the universe began, it was just hot, tiny particles mixed with light and energy. It was 

nothing like what we see now. As everything expanded and took up more space, it cooled down. 

The tiny particles grouped together. They formed atoms. Then those atoms grouped together. 

Over lots of time, atoms came together to form stars and galaxies. 

The first stars created bigger atoms and groups of atoms called molecules. That led to more stars 

being born. At the same time, galaxies were crashing and grouping together. As new stars were 

being born and dying, then things like asteroids, comets, planets, and black holes formed. 

 

According to most astrophysicists, all the matter found in the universe today -- including the 

matter in people, plants, animals, the earth, stars, and galaxies -- was created at the very first 

moment of time, thought to be about 13 billion years ago. 

The universe began, scientists believe, with every speck of its energy jammed into a very tiny 

point. This extremely dense point exploded with unimaginable force, creating matter and 

propelling it outward to make the billions of galaxies of our vast universe. Astrophysicists 

dubbed this titanic explosion the Big Bang. 

The Big Bang was like no explosion you might witness on earth today. For instance, a hydrogen 

bomb explosion, whose center registers approximately 100 million degrees Celsius, moves 

through the air at about 300 meters per second. In contrast, cosmologists believe the Big Bang 

flung energy in all directions at the speed of light (300,000,000 meters per second, a million 

times faster than the H-bomb) and estimate that the temperature of the entire universe was 1000 

trillion degrees Celsius at just a tiny fraction of a second after the explosion. Even the cores of 

the hottest stars in today's universe are much cooler than that. 

There's another important quality of the Big Bang that makes it unique. While an explosion of a 

man-made bomb expands through air, the Big Bang did not expand through anything. That's 

because there was no space to expand through at the beginning of time. Rather, physicists 

believe the Big Bang created and stretched space itself, expanding the universe. 



A Cooling, Expanding Universe 

For a brief moment after the Big Bang, the immense heat created conditions unlike any 

conditions astrophysicists see in the universe today. While planets and stars today are composed 

of atoms of elements like hydrogen and silicon, scientists believe the universe back then was too 

hot for anything other than the most fundamental particles -- such as quarks and photons.  

But as the universe quickly expanded, the energy of the Big Bang became more and more 

"diluted" in space, causing the universe to cool.  

Rapid cooling allowed for matter as we know it to form in the universe, although physicists are 

still trying to figure out exactly how this happened. About one ten-thousandth of a second after 

the Big Bang, protons and neutrons formed, and within a few minutes these particles stuck 

together to form atomic nuclei, mostly hydrogen and helium. Hundreds of thousands of years 

later, electrons stuck to the nuclei to make complete atoms.  

About a billion years after the Big Bang, gravity caused these atoms to gather in huge clouds of 

gas, forming collections of stars known as galaxies. Gravity is the force that pulls any objects 

with mass towards one another -- the same force, for example, that causes a ball thrown in the air 

to fall to the earth.  

Where do planets like earth come from? Over billions of years, stars "cook" hydrogen and 

helium atoms in their hot cores to make heavier elements like carbon and oxygen. Large stars 

explode over time, blasting these elements into space. This matter then condenses into the stars, 

planets, and satellites that make up solar systems like our own. 

Evidences for Big Bang  

Astrophysicists have uncovered a great deal of compelling evidence over the past hundred years 

to support the Big Bang theory. Among this evidence is the observation that the universe is 

expanding. By looking at light emitted by distant galaxies, scientists have found that these 

galaxies are rapidly moving away from our galaxy, the Milky Way. An explosion like the Big 

Bang, which sent matter flying outward from a point, explains this observation. 

Another critical discovery was the observation of low levels of microwaves throughout space. 

Astronomers believe these microwaves, whose temperature is about -270 degrees Celsius, are the 

remnants of the extremely high-temperature radiation produced by the Big Bang. 

Interestingly, astronomers can get an idea of how hot the universe used to be by looking at very 

distant clouds of gas through high-power telescopes. Because light from these clouds can take 

billions of years to reach our telescopes, we see such bodies as they appeared eons ago. Lo and 

behold, these ancient clouds of gas seem to be hotter than younger clouds. 

Scientists have also been able to uphold the Big Bang theory by measuring the relative amounts 

of different elements in the universe. They've found that the universe contains about 74 percent 

hydrogen and 26 percent helium by mass, the two lightest elements. All the other heavier 

elements -- including elements common on earth, such as carbon and oxygen -- make up just a 

tiny trace of all matter. 

So how does this prove anything about the Big Bang? Scientists have shown, using theoretical 

calculations, that these abundances could only have been made in a universe that began in a very 

hot, dense state, and then quickly cooled and expanded. This is exactly the kind of universe that 

the Big Bang theory predicts. 

The Nebular Theory 

Currently the best theory is the Nebular Theory. The nebular theory is an explanation for the 

explanation, stars are born from clouds of interstellar gas and dust. The transition from an 

undifferentiated cloud to a star system complete with planets and moons takes about 100 million 

years. According to this theory, our own solar system formed about 4.6 billion years ago, and 

others are forming today in distant nebulae. 

This states that the solar system developed out of an interstellar cloud of dust and gas, called 

a nebula. This theory best account for the objects we currently find in the Solar System and the 

distribution of these objects. The Nebular Theory would have started with a cloud of gas and 

dust, most likely left over from a previous supernova. The nebula started to collapse and 

condense; this collapsing process continued for some time. The Sun-to-be collected most of the 

 Protostar . 

A protostar is an object in which no nuclear fusion has occurred, unlike a star that is undergoing 

nuclear fusion. A protostar becomes a star when nuclear fusion begins. Most likely the next step 

was that the nebula flattened into a disk called the Protoplanetary Disk. Planets eventually 

formed from and in this Protoplanetary disk. 



Three processes occurred with the nebular collapse: 

 Temperatures continued to increase 

 The solar nebula spun faster and faster 

 The solar nebula disk flattened 

The orderly motions of the solar system tod

in a spinning, flattened cloud of gas and dust. 

What the Theory Explains 

As it relates to our own solar system, the nebular theory explains three observable facts. The first 

is that the planets all rotate in the same direction. The second is that they all orbit within 6 

degrees of a common plane. The third is that all the terrestrial planets, which are those within the 

orbit of the Asteroid Belt, are rocky, while those outside it are gaseous. The theory also explains 

the existence of the Kuiper Belt - a region on the fringes of the solar system with a high 

concentration of comets. 

A Star Is Born 

According to the nebular theory, a solar system begins when an interstellar cloud, containing 

approximately 75 percent hydrogen, 25 percent helium and traces of other elements, begins to 

form areas of higher concentration, or clumps. As the clumps grow, gravitational forces increase 

and get converted to the kinetic energy of the increasingly fast-moving particles, which collide 

with one another and generate heat. Eventually one clump dominates, and when its temperature 

reaches 10 million degrees Kelvin (18 million degrees Fahrenheit), nuclear fission begins. The 

outward pressure created by the fission reactions prevents further collapse, and the clump of 

burning hydrogen gas stabilizes and becomes a star. 

Seeds of Planets 

As a proto-star grows in size, the gases in the nebula from which it is born form a disk and spiral 

more and more quickly around its center. Eventually, elements on the fringe of the disk begin to 

form into globules with compositions that depend on their distance from the center. At smaller 

distances, where temperatures are higher, they are formed of heavy elements, while at greater 

distances they are formed of ices of water, methane and ammonia. These globules collide with 

each other and stick together to form larger, spherical bodies in a process called accretion. The 

larger bodies, with diameters of a few kilometers, are called planetesimals. 

Planets and Comets 

Once planetesimals form, collisions continue, but they tend to be destructive, and only the largest 

planetesimals survive. These continue to grow by assimilating surrounding material, including 

smaller planetesimals, to become planets. The composition of planets closer to the center of the 

system differs from that of those farther away. The planets within a critical distance, where 

temperatures are warmer, are rocky, while those beyond the critical distance have solid cores and 

thick, gaseous atmospheres. At the fringes of the solar system, where gravitational forces are 

weak, planetesimals never coalesce into planets. These icy bodies sometimes wander in eccentric 

orbits, and when they get close to the sun, we know them as comets. 

 

Nebular theory - Stages of development of solar system 

 

 

 



Solar System 

The Solar System is the gravitationally bound system of the Sun and the objects that orbit it, 

either directly or indirectly. Of the objects that orbit the Sun directly, the largest are the eight 

planets, with the remainder being smaller objects, the dwarf planets and small Solar System 

bodies. Of the objects that orbit the Sun indirectly - the moons - two are larger than the smallest 

planet, Mercury.  

The Solar System formed 4.6 billion years ago from the gravitational collapse of a giant 

interstellar molecular cloud. The vast majority of the system's mass is in the Sun, with the 

majority of the remaining mass contained in Jupiter. The four smaller inner planets, 

Mercury, Venus, Earth and Mars, are terrestrial planets, being primarily composed of rock and 

metal. The four outer planets are giant planets, being substantially more massive than the 

terrestrials.  

The two largest planets, Jupiter and Saturn, are gas giants, being composed mainly 

of hydrogen and helium; the two outermost planets, Uranus and Neptune, are ice giants, being 

composed mostly of substances with relatively high melting points compared with hydrogen and 

helium, called volatiles, such as water, ammonia and methane. All eight planets have almost 

circular orbits that lie within a nearly flat disc called the ecliptic. 

The Solar System also contains smaller objects. The asteroid belt, which lies between the orbits 

of Mars and Jupiter, mostly contains objects composed, like the terrestrial planets, of rock and 

metal. Beyond Neptune's orbit lie the Kuiper belt and scattered disc, which are populations 

of Trans Neptunian objects composed mostly of ices and beyond them a newly discovered 

population of sednoids.  

Within these populations, some objects are large enough to have rounded under their own 

gravity, though there is considerable debate as to how many there will prove to be. Such objects 

are categorized as dwarf planets. The only certain dwarf planet is Pluto, with another trans-

Neptunian object, Eris, expected to be, and the asteroid Ceres at least close to being a dwarf 

planet. In addition to these two regions, various other small body populations, 

including comets, centaurs and interplanetary dust clouds, freely travel between regions.  

Six of the planets, the six largest possible dwarf planets, and many of the smaller bodies are 

orbited by natural satellites, usually termed "moons" after the Moon. Each of the outer planets is 

encircled by planetary rings of dust and other small objects. 

The solar wind, a stream of charged particles flowing outwards from the Sun, creates a bubble-

like region in the interstellar medium known as the heliosphere. The heliopause is the point at 

which pressure from the solar wind is equal to the opposing pressure of the interstellar medium; 

it extends out to the edge of the scattered disc. 

The Oort cloud, which is thought to be the source for long period comets, may also exist at a 

distance roughly a thousand times further than the heliosphere. The Solar System is located in 

the Orion Arm, 26,000 light-years from the center of the Milky Way galaxy.  

 

SOLAR SYSTEM 

INTERIOR OF THE EARTH  

about the composition of the 

In rare instances, a mineral, such as a diamond, comes to the surface from deeper down in the 

crust or the mantle. To learn about 

seismographs. 



 

The Composition and Structure of Earth 

Core, mantle, and crust are divisions based on composition. The crust makes up less than 1 

percent of Earth by mass, consisting of oceanic crust and continental crust is often more felsic 

ass. Finally, the core is 

mostly iron metal. The core makes up about 31% of the Earth. 

Lithosphere and asthenosphere are divisions based on mechanical properties. The lithosphere is 

composed of both the crust and the portion of the upper mantle that behaves as a brittle, rigid 

solid. The asthenosphere is partially molten upper mantle material that behaves plastically and 

can flow.  

  

CRUST 

thin, relative to the radius of the planet. There are two very different types of crust, each with its 

own distinctive physical and chemical properties. Oceanic crust is composed of magma that 

erupts on the seafloor to create basalt lava flows or cools deeper down to create the intrusive 

igneous rock gabbro. Sediments, primarily muds and the shells of tiny sea creatures, coat the 

seafloor. Sediment is thickest near the shore where it comes off the continents in rivers and on 

wind currents. 

Continental crust is made up of many different types of igneous, metamorphic, and sedimentary 

rocks. The average composition is granite, which is much less dense than the mafic igneous 

rocks of the oceanic crust. Because it is thick and has relatively low density, continental crust 

rises higher on the mantle than oceanic crust, which sinks into the mantle to form basins. When 

filled with water, these  

The lithosphere is the outermost mechanical layer, which behaves as a brittle, rigid solid. The 

lithosphere is about 100 kilometers thick. The definition of the lithosphere is based on how earth 

materials behave, so it includes the crust and the uppermost mantle, which are both brittle. Since 

it is rigid and brittle, when stresses act on the lithosphere, it breaks. This is what we experience 

as an earthquake. 

Crust 

 It is the outermost solid part of the earth, normally about 8-40 kms thick. 

 It is brittle in nature. 

  

 The thickness of the crust under the oceanic and continental areas are different. Oceanic 

crust is thinner (about 5kms) as compared to the continental crust (about 30kms). 

 



 Major constituent elements of crust are Silica (Si) and Aluminium (Al) and thus, it is often 

termed as SIAL (Sometimes SIAL is used to refer Lithosphere, which is the region 

comprising the crust and uppermost solid mantle, also). 

 The mean density of the materials in the crust is 3g/cm3. 

 The discontinuity between the hydrosphere and crust is termed as the Conrad 

Discontinuity. 

MANTLE 

The two most important things about the mantle are: (1) it is made of solid rock, and (2) it is hot. 

Scientists know that the mantle is made of rock based on evidence from seismic waves, heat 

flow, and meteorites. The properties fit the ultramafic rock peridotite, which is made of the iron- 

and magnesium-

know that the mantle is extremely hot because of the heat flowing outward from it and because 

of its physical properties. Heat flows in two different ways within the Earth: conduction and 

convection. Conduction is defined as the heat transfer that occurs through rapid collisions of 

atoms, which can only happen if the material is solid. Heat flows from warmer to cooler places 

until all are the same temperature. The mantle is hot mostly because of heat conducted from the 

core. Convection is the process of a material that can move and flow may develop convection 

currents. 

Convection in the mantle is the same as convection in a pot of water on a stove. Convection 

bottom layer of mantle material, particles move more rapidly, decreasing its density and causing 

it to rise. The rising material begins the convection current. When the warm material reaches the 

surface, it spreads horizontally. The material cools because it is no longer near the core. It 

eventually becomes cool and dense enough to sink back down into the mantle. At the bottom of 

the mantle, the material travels horizontally and is heated by the core. It reaches the location 

where warm mantle material rises, and the mantle convection cell is complete. 

Mantle 

 The portion of the interior beyond the crust is called as the mantle. 

 The discontinuity between the crust and mantle is called as the Mohorovich Discontinuity 

or Moho discontinuity. 

 The mantle is about 2900kms in thickness. 

  

 The major constituent elements of the mantle are Silicon and Magnesium and hence it is 

also termed as SIMA. 

 The density of the layer is higher than the crust and varies from 3.3  5.4g/cm3. 

 The uppermost solid part of the mantle and the entire crust constitute the Lithosphere. 

 The asthenosphere (in between 80-200km) is a highly viscous, mechanically weak and 

ductile,  deforming region of the upper mantle which lies just below the lithosphere. 

 The asthenosphere is the main source of magma and it is the layer over which the 

lithospheric plates/ continental plates move (plate tectonics). 

 

CORE 

 a dense metallic core. Scientists know that the core is metal for a few 

 average, then the 

interior must be denser than average. Calculations indicate that the core is about 85 percent iron 

metal with nickel metal making up much of the remaining 15 percent. Also, metallic meteorites 

are thought to be representative of the core. If 

have a magnetic field. Metals such as iron are magnetic, but rock, which makes up the mantle 

and crust, is not. Scientists know that the outer core is liquid and the inner core is solid because 

S-waves stop at the inner core. The strong magnetic field is caused by convection in the liquid 



outer core. Convection currents in the outer core are due to heat from the even hotter inner core. 

The heat that keeps the outer core from solidifying is produced by the breakdown of radioactive 

elements in the inner core. 

Core 

  

 The . 

 It is composed mainly of iron (Fe) and nickel (Ni) and hence it is also called as NIFE. 

  

 The core is the densest layer of the earth with its density ranges between 9.5-14.5g/cm3. 

 The Core consists of two sub-layers: the inner core and the outer core. 

 The inner core is in solid state and the outer core is in the liquid state (or semi-liquid). 

 The discontinuity between the upper core and the lower core is called as Lehmann 

Discontinuity. 

 

Layers of the earth 

----------------------------------------------------------------------------------------------------------------------------------------- 
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                                                                            Unit II 

 Geomorphic Processes: Internal and External Processes  Diastrophism  Folds, Faults  

Volcanism: Types and distribution  Earthquakes: Causes, Effects and zones of 

distribution 

--------------------------------------------------------------------------------------------------------------------- 

Geomorphic Process 

The endogenic and exogenic forces causing physical stresses and chemical actions on earth 

materials and bringing about changes in the configuration of the surface of the earth are known 

as geomorphic processes. Diastrophism and volcanism are endogenic geomorphic processes. 

Weathering, mass wasting, erosion and deposition are exogenic geomorphic processes. Any 

exogenic element of nature (like water, ice, wind, etc.,) capable of acquiring and transporting 

earth materials can be called a geomorphic agent. When these elements of nature become mobile 

due to gradients, they remove the materials and transport them over slopes and deposit them at 

lower level.  

The formation and deformation of landforms on the surface of the earth are a continuous process 

which is due to the continuous influence of external and internal forces. The internal and 

external forces causing stresses and chemical action on earth materials and bringing about 

changes in the configuration of the surface of the earth are known as geomorphic processes. 

Geomorphic processes and geomorphic agents especially exogenic, unless stated separately, are 

one and the same. A process is a force applied on earth materials affecting the same. An agent is 

a mobile medium (like running water, moving ice masses, wind, waves and currents etc.) which 

removes, transports and deposits earth materials. Running water, groundwater, glaciers, wind, 

waves and currents, etc., can be called geomorphic agents.  

Gravity besides being a directional force activating all downslope movements of matter also 

induced currents and winds. Without gravity and gradients there would be no mobility and hence 

no erosion, transportation and deposition are possible. So, gravitational stresses are as important 



as the other geomorphic processes. Gravity is the force that is keeping us in contact with the 

surface and it is the force that switches on the movement of all surface material on earth.  

All the movements either within the earth or on the surface of the earth occur due to gradients 

from higher levels to lower levels, from high pressure to low pressure areas etc.  

ENDOGENIC PROCESSES  

The energy emanating from within the earth is the main force behind endogenic geomorphic 

processes. This energy is mostly generated by radioactivity, rotational and tidal friction and 

primordial heat from the origin of the earth. This energy due to geothermal gradients and heat 

flow from within induces diastrophism and volcanism in the lithosphere. Due to variations in 

geothermal gradients and heat flow from within, crustal thickness and strength, the action of 

endogenic forces are not uniform and hence the tectonically controlled original crustal surface is 

uneven.  

 Endogenic forces 

interior and play a crucial role in shaping the earth crust. 

 Examples  mountain building forces, continent building forces, earthquakes, volcanism 

etc. 

 The endogenic forces are mainly land building forces. 

The energy emanating from within the earth is the main force behind endogenic geomorphic 

processes. This energy is mostly generated by radioactivity, rotational and tidal friction and 

primordial heat from the origin of the earth. 

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. 

Denudation incorporates the mechanical, biological and chemical processes of erosion, 

weathering and mass wasting. Denudation can involve the removal of both solid particles and 

dissolved material. These include sub-processes of cryofracture, insolation weathering, slaking, 

salt weathering, bioturbation and anthropogenic impacts. 

Factors affecting denudation include:´ 

 Anthropogenic activity 

 Biosphere 

 Climate  

 Geology 

 Surface topography 

 Tectonic activity 

 

Diastrophism  

Diastrophism is the process of deformation of the Earth's crust which 

involves folding and faulting. Diastrophism can be considered part of geotectonics. Diastrophism 

covers movement of solid crust material, as opposed to movement of molten material which is 

covered by volcanism. Movement causes rock to be bent or broken. The most obvious evidence 

of diastrophic movement can be seen where sedimentary rocks have been bent, broken or tilted. 

Such non horizontal strata provide visual proof of movement. Diastrophic movement can be 

classified as two types, folding and faulting, tilted beds usually are part of a 

larger syncline or anticline. Diastrophic movement is often called orogenic as it is associated 

with mountain building. 

Diastrophism is also called tectonism, large scale deformation of  crust by natural 

processes, which leads to the formation of continents and ocean basins, mountain 

systems, plateaus, rift valleys, and other features, by mechanisms such as lithospheric plate 

movement plate tectonics, volcanic loading, or folding. 

Diastrophism  

diastrophism. They include:  

(i) Orogenic processes involving mountain building through severe folding and affecting 

 

(ii)  

(iii) Earthquakes involving local relatively minor movements;  



(iv) Plate tectonics involving horizontal movements of crustal plates.  

In the process of orogeny, the crust is severely deformed into folds. Due to epeirogeny, there 

may be simple deformation. Orogeny is a mountain building process whereas epeirogeny is 

continental building process. Through the processes of orogeny, epeirogeny, earthquakes and 

plate tectonics, there can be faulting and fracturing of the crust. All these processes cause 

pressure, volume and temperature (PVT) changes which in turn induce metamorphism of rocks. 

Epeirogeny and orogeny, cite the differences.  

All processes that move, lift or build up portions of the crust of Earth come under diastrophism. 

They include: 

Orogenic Processes: 

 It includes mountain building through severe folding and faulting affecting long and 

narrow belts of the crust of Earth. 

 Orogeny is a mountain building process. 

Epeirogenic processes: 

 It involves the uplift or warping of large parts of the crust of the earth. 

 Epeirogeny is a continental building process. 

 Earthquakes comprising local, comparatively minor movements. 

 Plate tectonics comprising horizontal movements of crustal plates. 

Through the processes of epeirogeny, orogeny, earthquakes and plate tectonics, there can be 

fracturing and faulting of the crust. Each of these courses causes pressure, volume and 

temperature (PVT) changes which in turn induce metamorphism of rocks. 

Volcanism  

and also formation of many intrusive and extrusive volcanic forms.  

Earthquake  

An earthquake is the shaking of the surface of the Earth resulting from a sudden release of 

energy in the Earth's lithosphere that creates seismic waves. 

Earthquake is any sudden shaking of the ground caused by the passage of seismic 

waves through Earth

suddenly released, usually when masses of rock straining against one 

 faults, 

narrow zones where rock masses move in relation to one another.  

Plate tectonics is the theory that Earth's outer shell is divided into several plates that glide over 

the mantle, the rocky inner layer above the core. The plates act like a hard and rigid shell 

compared to Earth's mantle. Plate tectonics, theory dealing with the dynamics of Earth

outer shell the lithosphere that revolutionized Earth sciences by providing a 

uniform context for understanding mountain building processes, volcanoes, 

and earthquakes 

continents and oceans. 

EXOGENIC PROCESSES  

The exogenic processes derive their energy from atmosphere determined by the ultimate energy 

from the sun and also the gradients created by tectonic factors.  

 Exogenic Forces are those forces which derive their strength from the 

 

 Examples of forces  the wind, waves, water etc. 

 Examples of exogenic processes _ weathering, mass movement, erosion, and deposition. 

 Exogenic forces are mainly land wearing forces. 

Exogenic forces can take the form of weathering, erosion, and deposition. Weathering is the 

glaciers. Erosion is the carrying of broken rocks from one place to another by natural agents like 

wind, water, and glaciers. 

Gravitational force acts upon all earth materials having a sloping surface and tend to produce 

movement of matter in down slope direction. Force applied per unit area is called stress. Stress is 

produced in a solid by pushing or pulling. This induces deformation. Forces acting along the 

faces of earth materials are shear stresses. It is this stress that breaks rocks and other earth 

materials. The shear stresses result in angular displacement or slippage. Besides the gravitational 



stress earth materials become subjected to molecular stresses that may be caused by a number of 

factors amongst which temperature changes, crystallization and melting are the most common.  

WEATHERING  

Weathering is action of elements of weather and climate over earth materials. There are a 

number of processes within weathering which act either individually or together to affect the 

earth materials in order to reduce them to fragmental stage. There are three major groups of 

weathering processes: (i) chemical; (ii) physical or mechanical; (iii) biological weathering 

processes. 

MASS MOVEMENTS  

These movements transfer the mass of rock debris down the slopes under the direct influence of 

gravity. That means, air, water or ice  do not carry debris with them from place to place but on 

the other hand the debris may carry with it air, water or ice. The movements of mass may range 

from slow to rapid, affecting shallow to deep columns of materials and include creep, flow, slide 

and fall. 

------------------------------------------------------------------------------------------------------------------- 

Volcano 

                 A volcano is an opening in the earth's crust through which magma, gases and ash are 

released to the earth's surface. The molten rock material found in the interior of the earth is called 

magma. It can be noted that when magma reaches the e

an opening or mouth of a volcano. Fumaroles are the gushing fumes through the gap in the 

volcano. Crater is a saucer shaped depression in the mouth of a volcano. When the crater is 

widened, it is called as Caldera. Volcanic ash consists of fragments of pulverized rock, minerals 

and volcanic glass, created during volcanic eruptions. Volcano generally erupts either through 

the vent (E.g. Mt. Fujiyama, Japan) or fissure (The Deccan Plateau, India). Pumice is a volcanic 

rock produced when lava with a very high content of water and gases is discharged from a 

volcano. 

 

 

                                                                            Volcano 

Causes of Volcanic Eruptions 

 The following are the causes of volcanic eruptions: 

Weak Zones in the Earth Crust:  

 The parts of the earth where two tectonic plates collide against or drift apart from each other are 

considered very weak. Volcanoes may erupt in such zones, for example, African and Eurasian 

plates. 

Magma Saturated with Gases:  

                 The magma, in the interior of the earth, is often found saturated with gases like carbon 

dioxide, and hydrogen sulfide. These gases together with water vapour make the magma highly 

explosive. Magma is forced out as lava on the surface of the earth due to the pressure exerted by 

these gases. 

Types of Volcanoes 

 Based on the frequency of eruption, there are three types of volcanoes: 

1. Active Volcanoes: Volcanoes which erupt frequently are called active volcanoes. Generally, 

their vent remains open. Mount Etna of Italy, Cotopaxi in Ecuador are some examples. 



2. Dormant Volcanoes: These volcanoes may not have erupted in the recent past but there is a 

possibility of eruption at any time. In other words, they may lie dormant awaiting active eruption 

anytime. Sometimes gases and steam come out of them. They cause great destruction to life and 

property once they become active again. Mt. Vesuvius of Italy and Mt. Fujiyama of Japan are 

examples. 

3. Extinct Volcanoes: These volcanoes have exhausted their energy and have not erupted during 

the known geological period. The vent of these volcanoes remains closed with solidified lava. 

The formations such as craters may be filled with water and crater lakes may be formed. The 

slopes of these landforms may be covered with vegetation. Popa in Myanmar and Mt. Kenya in 

eastern Africa are the examples of extinct volcano. 

On the basis of nature of eruption and form developed on the surface, they are classified into 

following types: 

1. Shield Volcanoes: These are made up of basalt, a type of lava that is very fluid when erupted. 

They become explosive when water gets into the vent. They develop into a cinder cone. 

Hawaiian volcano is an example of this category. 

2. Composite cone volcanoes: They are also called 'strato volcanoes'. They are cone-shaped 

volcanoes composed of layers of lava, ash and rock debris. Mount Vesuvius and Mount St. 

Helens are examples of composite volcanoes. 

3. Cinder Cone Volcano: It forms when magma is thrown out to the surface, cooled in to ash 

and cinders and settled around the mouth of volcano. It is less dangerous than other volcanoes. 

4. Lava Dome: Unlike composite and shield volcanoes, lava domes are of significantly smaller 

structure. They are formed when the lava is too viscous to flow to a great distance. As the lava 

dome slowly grows, the outer surface cools and hardens as the lava continues to pile within. 

Eventually, the internal pressure can shatter the outer surface, causing loose fragments to spill 

down its sides. 

Effects of Volcanic Activities 

Destructive effects of volcano 

                  Showers of cinders and bombs can cause damage to life and properties. Sometimes 

ash can precipitate under the influence of rain and completely cover large areas. The volcanic 

gases pose potential hazard to people, animals; agriculture, while sulfur dioxide gas can lead to 

acid rain and air pollution. 

Positive Effects of Volcanoes 

                 Volcanism creates new landforms. Volcanic rocks yield very fertile soil upon 

weathering and decomposition. The Kimberlite rock of South Africa, the source of diamonds, is 

the pipe of an ancient volcano. In the vicinity of active volcanoes, waters in the depth are heated 

from contact with hot magma giving rise to springs and 

geysers. The Puga valley in Ladakh region and Manikaran (Himachal Pradesh) are promising 

spots in India for the generation of geothermal electricity. 

Distribution of Volcanoes across the World 

 Most known volcanic activity and the earthquakes occur along converging plate margins and 

mid-oceanic ridges. The major regions of volcanic distributions are as follows: 

1. Pacific Ring of Fire 

               Circum-

concentration of active volcanoes. Volcanic belt and earthquake belt closely  overlap along the 

-  

2. Mid Atlantic Region 

              The Mid Atlantic Region coast has comparatively fewer active volcanoes but many 

dormant or extinct volcanoes, example. St. Helena, Cape Verde Islands and the Canary Islands. 

But the volcanoes of Iceland and the Azores are active. 

3. The Great Rift valley of Africa 

             In Africa some volcanoes are found along the East African Rift Valley. Kilimanjaro and 

Mt. Kenya are extinct volcanoes. The only active volcano in West Africa is Mt. Cameroon. 

4. Mediterranean Region 

           Volcanoes of the Mediterranean region are mainly associated with the Alpine folds. 

Example, Mt. Vesuvius, Mt. Stromboli (known as the Light House of the Mediterranean Sea). 

5. Other Regions 



          Elsewhere in the interiors of continents of Asia, North America and Europe active 

volcanoes are rare. There are no volcanoes in Australia. 

Volcanoes in India 

         There are no volcanoes in the Himalayan region of India. However, Barren Island, lying 

135 km north-east of Port Blair became active in 1991 and 1995.  However, the other volcanic 

island in Indian Territory is Narcondam (Andaman and Nicobar Islands) It is probably extinct. 

Its crater wall has been completely destroyed. 

------------------------------------------------------------------------------------------------------------------- 

 

Earthquake 

                Focus is the location inside the 

earth where the earthquake originates. Epicenter is the point on the earth's surface vertically 

above the focus of an earthquake. Earthquake results from the sudden release of pressure which 

 crust. Energy is released in the form of shockwaves known 

as seismic waves. The seismic waves can broadly be classified into two types namely Body 

waves and surface waves.  

I. Body Waves are the waves that travel through the interior of the earth. They are further 

divided into the following. 

 

                                                             

Parts of an Earthquake 

a. P or Primary or Compression waves are the fastest seismic waves (6 km/sec. in the upper 

crust). They cause the matter to oscillate forward and backward, parallel to the motion of the 

seismic wave front. P waves push (compress) and pull (dilate) the rock that they pass through. 

They pass through all medium. 

b. S or Secondary or Shear waves are slower than the primary waves (3.5 km/sec. in the upper 

crust). They cause matter to oscillate side to side, perpendicular to the motion of the wave front. 

S waves shear the rock that they pass through. They pass through only solid medium. 

II. Surface Waves are the waves that travel along the earth's surface. They are slower than body 

waves. They cause damage during earthquakes. 

 Love waves shake the ground side to side like S wave. 

 Rayleigh waves displace the ground like rolling ocean waves. The ground rolls forward 
and up and then down and backwards. This is similar to a p wave but with the extra up-
down motion. 

Measuring the earthquake  

             It is estimated that about 100,000 earthquakes occur but all cannot be felt. A few 
earthquakes may be severe causing huge damage to property. Earthquake magnitude is measured 
on the Richter scale (named after the seismologist who devised it), which rates them on a scale of 
1 to 10. Earthquake intensity is measured on the modified Mercalli scale, which ranges from 1 to 
12, depending upon the intensity. The seismograph is an instrument used to detect and record 
seismic waves created by the earthquakes. 

Description of effects of earthquake in Richter scale 

                                                 



The Mercalli and Richter scales 

 

Causes of Earthquakes 

There are many factors controlling the occurrence of the earthquake. Some of the major factors 

include: 

1. Plate Tectonic Movements 

2. Volcanic Eruptions. 

3. Construction of large dams results in earthquake. Ex: Koyna dam, Maharashtra. 

4. Other Reasons: The nuclear explosions also release massive energy to cause tremors in the 

earth crust. When underground cave collapses, earthquake may occur. 

 Effects of the Earthquakes 

1. Damage to buildings, roads, rails, factories, dams, bridges etc. 

2. Landslides caused by earthquakes damage infrastructure. 

3. Fires in the forest and urban areas. 

4. Flash floods. 

5. Tsunami - The high amplitude oceanic waves caused by submarine earthquake (measuring 

more than 7 on Richter scale). The seismic waves travel through seawater generates high sea 

waves. They cause severe loss of life and property. For instance, on 26th December 2004, a 

tsunami originating from a magnitude 8.9 earthquake in northern Sumatra killed over 1,50,000 

people in countries surrounding the Indian Ocean. 

Distribution of earthquakes 

1. Circum Pacific region: This region includes all the coastal areas around the Pacific Ocean. It 

extends through the coasts of Alaska, Aleutian Islands, Japan, Philippines, New Zealand, west 

coast of North and South America. This zone accounts for 68% of all earthquakes on the surface 

of the earth. 

2. Mediterranean Himalayan region: This region extends from Alps Mountain to the Himalayan 

Mountains and Tibet to China. About 31% of world's earthquakes occur in this region. 

3. Other Areas: These include Northern Africa and Rift Valley areas of the Red Sea and the Dead 

Sea. 

 
                               World Distribution of Earthquakes and Volcanoes 

--------------------------------------------------------------------------------------------------------------------- 
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Earthquake 
                Focus is the location 
inside the earth where the earthquake originates. Epicenter is the point on the earth's 
surface vertically above the focus of an earthquake. Earthquake results from the 

is released in the form of shockwaves known as seismic waves. The seismic waves 
can broadly be classified into two types namely Body waves and surface waves.  
 
I. Body Waves are the waves that travel through the interior of the earth. They are 
further divided into the following. 
 
 

 
Parts of an Earthquake 

 
 
a. P or Primary or Compressional waves are the fastest seismic waves (6 km/sec. in 
the upper crust). They cause the matter to oscillate forward and backward, parallel to 
the motion of the seismic wave front. P waves push (compress) and pull (dilate) the 
rock that they pass through. They pass through all medium. 
 
b. S or Secondary or Shear waves are slower than the primary waves (3.5 km/sec. in 
the upper crust). They cause matter to oscillate side to side, perpendicular to the 
motion of the wave front. S waves shear the rock that 
they pass through. They pass through only solid medium. 
 

II. Surface Waves are the waves that travel along the earth's surface. They are slower 
than body waves. They cause damage during earthquakes. 
 
Love waves shake the ground side to side like S wave. 
Rayleigh waves displace the ground like rolling ocean waves. The ground rolls 
forward and up and then down and backwards. This is similar to a p wave but with the 
extra up-down motion. 
 
Measuring the earthquake  
 
             It is estimated that about 100,000 earthquakes occur but all cannot be felt. A 
few earthquakes may be severe causing huge damage to property. Earthquake 
magnitude is measured on the Richter scale (named after the seismologist who devised 
it), which rates them on a scale of 1 to 10. Earthquake intensity is measured on the 
modified Mercalli scale, which ranges from 1 to 12, depending upon the intensity. The 
seismograph is an instrument used to detect and record seismicwaves created by the 
earthquakes. 

Description of effects of earthquake in Richter scale 
 

 
 

The Mercalli and Richter scales 



Causes of Earthquakes 
                              There are many factors controlling the occurrence of the 
earthquake. Some of the major factors include: 
1. Plate Tectonic Movements 
2. Volcanic Eruptions. 
3. Construction of large dams results in earthquake. Example. Koyna dam, 
Maharashtra. 
4. Other Reasons: The nuclear explosions also release massive energy to cause 
tremors in the earth crust. When underground cave collapses, earthquake may occur. 
 Effects of the Earthquakes 
1. Damage to buildings, roads, rails, factories, dams, bridges etc. 
2. Landslides caused by earthquakes damage infrastructure. 
3. Fires in the forest and urban areas. 
4. Flash floods. 
5. Tsunami - The high amplitude oceanic waves caused by submarine earthquake 
(measuring more than 7 on Richter scale). The seismic waves travel through seawater 
generates high sea waves. They cause severe loss of life and property. For instance, on 
26th December 2004, a tsunami originating from a magnitude 8.9 earthquake in 
northern Sumatra killed over 1,50,000 people in countries surrounding the Indian 
Ocean. 
Distribution of earthquakes 
 
1. Circum-Pacific region: This region includes all the coastal areas around the Pacific 
Ocean. It extends through the coasts of Alaska, Aleutian Islands, Japan, Philippines, 
New Zealand, west coast of North and South America. This zone accounts for 68% of 
all earthquakes on the surface of the earth. 
2. Mediterranean-Himalayan region: This region extends from Alps mountain to the 
Himalayan Mountains and Tibet to China. About 31% of world's earthquakes occur in 
this region. 
3. Other Areas: These include Northern Africa and Rift Valley areas of the Red Sea 
and the Dead Sea. 

 
World Distribution of Earthquakes and Volcanoes 

 

 Volcano 
                 A volcano is an opening in the earth's crust through which magma, gases 
and ash are released to the earth's surface. The molten rock material found in the 
interior of the earth is called magma. It can be noted that when magma reaches the 

 is known as lava (Figure. 3.25). Vent is an opening or mouth of a 
volcano. Fumaroles are the gushing fumes through the gap in the volcano. Crater is a 
saucer shaped depression in the mouth of a volcano. When the crater is widened, it is 
called as Caldera. Volcanic ash consists of fragments of pulverized rock, minerals and 
volcanic glass, created during volcanic eruptions. Volcano generally erupts either 
through the vent (E.g. Mt. Fujiyama, Japan) or fissure (The Deccan Plateau, India). 
Pumice is a volcanic rock produced when lava with a very high content of water and 
gases is discharged from a volcano. 
 

 
Volcano 

Causes of Volcanic Eruptions 
                 The following are the causes of volcanic eruptions: 
Weak Zones in the Earth Crust:  
                 The parts of the earth where two tectonic plates collide against or drift apart 
from each other are considered very weak. Volcanoes may erupt in such zones, for 
example, African and Eurasian plates. 
 
Magma Saturated with Gases:  
                 The magma, in the interior of the earth, is often found saturated with gases 
like carbon dioxide, and hydrogen sulfide. These gases together with water vapour 
make the magma highly explosive. Magma is forced out as lava on the surface of the 
earth due to the pressure exerted by these gases. 
 
Types of Volcanoes 
              Based on the frequency of eruption, there are three types of volcanoes: 
 



1. Active Volcanoes: Volcanoes which erupt frequently are called active volcanoes. 
Generally, their vent remains open. Mount Etna of Italy, Cotopaxi in Ecuador are 
some examples. 
 
2. Dormant Volcanoes: These volcanoes may not have erupted in the recent past but 
there is a possibility of eruption at any time. In other words, they may lie dormant 
awaiting active eruption anytime. Sometimes gases and steam come out of them. They 
cause great destruction to life and property once they become active again. Mt. 
Vesuvius of Italy and Mt. Fujiyama of Japan are examples. 
 
3. Extinct Volcanoes: These volcanoes have exhausted their energy and have not 
erupted during the known geological period. The vent of these volcanoes remains 
closed with solidified lava. The formations such as craters may be filled with water 
and crater lakes may be formed. The slopes of these landforms may be covered with 
vegetation. Popa in Myanmar and Mt. Kenya in eastern Africa are the examples of 
extinct volcano. 
On the basis of nature of eruption and form developed on the surface, they are 
classified into following types: 
 
1. Shield Volcanoes: These are made up of basalt, a type of lava that is very fluid 
when erupted. They become explosive when water gets into the vent. They develop 
into a cinder cone. Hawaiian volcano is an example of this category. 
 
2. Composite cone volcanoes: They are also called 'strato volcanoes'. They are cone-
shaped volcanoes composed of layers of lava, ash and rock debris. Mount Vesuvius 
and Mount St. Helens are examples of composite volcanoes. 
 
3. Cinder Cone Volcano : It forms when magma is thrown out to the surface, cooled 
in to ash and cinders and settled around the mouth of volcano. It is less dangerous than 
other volcanoes. 
4. Lava Dome: Unlike composite and shield volcanoes, lava domes are of 
significantly smaller structure. They are formed when the lava is too viscous to flow 
to a great distance. As the lava dome slowly grows, the outer surface cools and 
hardens as the lava continues to pile within. Eventually, the internal pressure can 
shatter the outer surface, causing loose fragments to spill down its sides. 
 
Effects of Volcanic Activities 
Destructive effects of volcano 
                  Showers of cinders and bombs can cause damage to life and properties. 
Sometimes ash can precipitate under the influence of rain and completely cover large 
areas. The volcanic gases pose potential hazard to people, animals; agriculture, while 
sulfur dioxide gas can lead to acid rain and air pollution. 
 
Positive Effects of Volcanoes 
                 Volcanism creates new landforms. Volcanic rocks yield very fertile soil 
upon weathering and decomposition. The Kimberlite rock of South Africa, the source 

of diamonds, is the pipe of an ancient volcano. In the vicinity of active volcanoes, 
waters in the depth are heated from contact with hot magma giving rise to springs and 
geysers. The Puga valley in Ladakh region and Manikaran (Himachal Pradesh) are 
promising spots in India for the generation of geothermal electricity. 
 
Distribution of Volcanoes across the World 
                Most known volcanic activity and the earthquakes occur along converging 
plate margins and mid-oceanic ridges. The major regions of volcanic distributions are 
as follows. 
 
1. Pacific Ring of Fire 
               Circum-Pacific region, popularly termed 
greatest concentration of active volcanoes. Volcanic belt and earthquake belt closely 

 is estimated to include two-thirds of the 
 

 
2. Mid Atlantic Region 
              The Mid Atlantic Region coasts has comparatively fewer active volcanoes 
but many dormant or extinct volcanoes, example. St. Helena, Cape Verde Islands and 
the Canary Islands. But the volcanoes of Iceland and the Azores are active. 
 
3. The Great Rift valley of Africa 
             In Africa some volcanoes are found along the East African Rift Valley. 
Kilimanjaro and Mt. Kenya are extinct volcanoes. The only active volcano in West 
Africa is Mt. Cameroon. 
 
4. Mediterranean Region 
           Volcanoes of the Mediterranean region are mainly associated with the Alpine 
folds. Example, Mt. Vesuvius, Mt. Stromboli (known as the Light House of the 
Mediterranean Sea). 
 
5. Other Regions 
          Elsewhere in the interiors of continents of Asia, North America and Europe 
active volcanoes are rare. There are no volcanoes in Australia. 
 
Volcanoes in India 
         There are no volcanoes in the Himalayan region of India. However, Barren 
Island, lying 135 km north-east of Port Blair became active in 1991 and 1995.     
 
          However, the other volcanic island in Indian Territory is Narcondam (Andaman 
and Nicobar Islands) It is probably extinct. Its crater wall has been completely 
destroyed. 
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FOLD 

Horizontal movements are produced by forces of compression and tension. 

Folding is the bending of rock strata due to compression. Folding on a large 

scale results in mountain building generally referred to as orogeny.  

               

PARTS OF A FOLD  

Up thrown part of a fold is called anticline. Down thrown part of a fold is 

syncline. The plane which bisects the angle between two limbs is called the axis 

of fold or axial plane. The fold is formed by the plate movements. 

                                                             

TYPES OF FOLDS.  

The type of fold depends on the nature of the rock; the intensity of compression 

forces. The types of the fold can be many but we will deal with five of the 

following.                                       

1. When compression force is equal from both sides, the angle of the limb is 

same on both sides. Such a fold is called symmetrical fold. 

2. When compression force is more from one end. One limb is steeper than the 

other, such a fold is called asymmetrical fold. 

3. Isoclinal folds are similar to symmetrical folds, but these folds both have the 

same angle and are parallel to each other. 

4. When one limb of the fold is pushed over the other limb of the fold.it is 

called as over turned fold. Limbs are seldom horizontal. 

5. When one side of the fold is pushed so much that it lies positioned over the 

other, such a fold is called recumbent fold. 

  When plates converge, the weak rocks and sediments lying between two plates 

get squeezed and folded. Parallel folds form long chains of fold mountain 

ranges with high peaks. The Fold Mountains are characterized by peaks and 

valleys. The tops of anticlines become the valleys.Intermontane plateaus may be 

found between the high ranges.example, Tibet!
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                                                       FAULT 

    A fault is a break in earth’s crust where blocks of rock crust slide past each 

other. Usually it occurs along plate boundaries, where the forces of plate motion 

compress, pull or shear the crust that breaks the crust. Energy release associated 

with rapid movement on active faults is the cause of most earthquakes. 

   The fault plane is the flat surface along which broken blocks of rock slide past 

one another. A fault dip is an angle between the fault plane and horizontal 

plane. Up thrown side represents the upper most block of a fault. Down thrown 

side represent the lowermost block of a fault. Hanging wall is the upper wall of 

a fault. Foot wall represents the lower wall of a fault. 

  A fault scarp is the steep wall like slope caused by faulting of the crustal rocks. 

Sometimes the fault scrap is so steep that it resembles a cliff. 

TYPES OF FAULT 

Based on how plates move about, the fault can be divided into as follow:

1. NORMAL FAULT   

Vertical displacement of the crust is called a normal fault. The normal fault is 

caused by tensional forces where plates diverge. One block lies above the other 

(hanging wall).The other block lies below the fault (footwall). 



Landforms made by Normal fault are: 

1. Rift valley or Graben   

When a narrow block of land drops or subsides between two parallel normal 

faults, rift valley (Graben) is formed.Graben originates from the German word 

meaning ‘trough’. A Rift valley may subsequently get filled by water and a river 

may flow through it.Normally, a rift Valley is long, narrow and very deep. For 

example, 

1. Rhine rift Valley is flanked by two Block Mountains namely the Vosges and 

the Black Forest. 

2. The rift of River Narmada in India lies between the Vindhyas and Satpura 

block mountains. 

3. The Great Rift Valley of Africa. The Great Rift Valley of Africa is the 

longest rift Valley in the World.  

2. HORST  

  When a block of land between two faults is pushed up, Block Mountain or 

horst is formed. In this case, the central block is not only up thrown but the side 

blocks are also relatively downthrown so that the whole central mass appears 

like a dome. In India, specifically the mountain ranges of Vindhya and Satpura 

found in the central western part of the India are Block Mountains. 

3. REVERSE FAULT

A reverse fault is a horizontal displacement of the crust. It is caused by 

compresssional forces along convergent plate boundaries. One side of fault lies 

at an angle above the other. 

4.TRANSFORM FAULT. 

It is created by shearing along transform boundaries. Rocks on either side of 

fault slip past each other sideways with little up or down motion. It mostly 

occurs in the ocean basin and connects offsets in the mid ocean ridge. 



Unit III: External Processes: Weathering and its types – Mass Wasting: Land Slide, Soil 

Creep, Rock fall and Mudflow.!!!!

                                          EXOGENIC PROCESSES

The processes which occur on earth’s surface due to the influence of exogenic forces are 

called as exogenic processes or exogenic geomorphic processes. Weathering, mass wasting, 

erosion, and deposition are the main exogenic processes. All the exogenic processes are 

covered under a general term- denudation, which means strip off or uncover. The elements 

of nature capable of doing these exogenic processes are termed as geomorphic agents (or 

exogenic geomorphic agents). E.g. the wind, water, waves etc. 

                                               WEATHERING

The process of disintegration and decomposition of rocks in situ is generally called 

weathering. It means weathering is a static process. Weathering is defined as mechanical 

disintegration and chemical decomposition of rocks through the actions of various elements 

of weather and climate. Weathering processes are responsible for breaking down the rocks 

into smaller fragments. Erosion cannot be significant if the rocks are not weathered. That 

means, weathering aids mass wasting and erosion. There are three types of weathering. They 

are physical weathering, chemical weathering and biological weathering. 

I .PHYSICAL WEATHERING. 

Physical weathering, also known as mechanical weathering or disaggregation, is the process 

class that causes rocks to disintegrate without chemical change. Abrasion (the process by 

which clasts and other particles are reduced in size) is the primary process in physical 

weathering. Due to temperature, pressure, frost etc., physical weather may occur. For 

instance, cracks exploited by physical weathering will increase the surface area that is 

exposed to chemical action, thereby increasing the rate of disintegration.  

The applied forces could be: (i) gravitational forces such as overburden pressure, load, and 

shearing stress; (ii) expansion force due to temperature changes, crystal growth or animal 

activity; (iii) water pressure controlled by wetting and drying cycles. Most of the physical 

weathering is caused by thermal expansion and pressure 

     1. Unloading and expansion: Removal of overlying rock load because of continued

erosion causes vertical pressure release. Thus, the upper layers of the remaining rock expand 

to produce disintegration of rock masses. Fractures will develop roughly parallel to the 

ground surface.In areas of curved ground surfaces, arched fractures tend to produce massive 

sheets or exfoliated slabs.Exfoliation is a result but not a process. Flaking off of more or less 

curved sheets of shells from over rocks or bedrocks results in smooth and rounded 

surfaces.So, unloading and expansion create large, smooth rounded domes called exfoliation 

domes.

2. Temperature changes and expansion: With rising in temperature, every mineral expands 

and pushes against its neighbour and as the temperature falls, a corresponding contraction 

takes place. Due to differential heating and the resulting expansion and contraction of surface 

layers and their subsequent exfoliation from the surface results in smooth rounded surfaces in 

rocks.In rock like granites, smooth surfaced and rounded small to big boulders 

called tors form due to such exfoliation. 



3. Freezing, thawing and frost wedging: Cycles of freezing and thawing (the weather 

becomes warmer and causes snow and ice to melt) causes frost weathering. It is most 

effective at high elevations in mid-latitude where freezing and melting is often repeated. 

Rapid freezing of water causes its sudden expansion and high pressure. The resulting 

expansion affects joints, cracks, and small intergranular fractures to become wider and wider 

till the rock breaks apart. 

4. Salt weathering: Salts in rocks expand due to thermal action, hydration and 

crystallization. Many salts like calcium, sodium, magnesium, potassium and barium have a 

tendency to expand. The expansion depends on temperature and their thermal properties. 

High temperature ranges between 30-50 0 C of surface temperatures in desert favours such 

salt expansions. Salt crystallization is the most effective of all salt weathering processes. It is 

favoured in areas of alternative wetting and drying conditions. 

II.CHEMICAL WEATHERING : Decomposition and disintegration of rocks due to 

chemical reactions is called chemical weathering wherein the minerals of the rocks weather 

away. Water vapour and water are the media which activate several types of chemical 

reactions within the rocks. Oxidation, carbonation, solution, hydration, hydrolysis, base 

exchange etc. Are the important chemical reactions which cause various chemical changes in 

the minerals of rocks which ultimately lead to decomposition and disintegration of rocks.  

1. Oxidation means a reaction of atmospheric oxygen to form oxides, when water is mixed 

with oxygen its reaction with the minerals of rocks forms hydroxides. The atmospheric 

oxygen after reacting with the rocks produces several types of oxides, iorn oxide being the 

most important which weakens the rocks to disintegrate.when water mixed with atmospheric 

oxygen comes in contact with ion bearing rocks, the iorn oxidizes to form ferrous oxides 

(FeO).Further oxidation of ferrous oxides produces ferric oxides(Fe2O3) or ferric hydroxides 

(Fe(OH)2).The oxidation of iron-bearing rocks produces rusts in the following manner. 

                         Fe + H2O + O2� Fe2 O3 3H2O 

2. Carbonation is the reaction of carbonate and bicarbonate with minerals. It is a common 

process helping the breaking down of feldspars and carbonate minerals.It takes place in rocks 

containing carbonates of calcium, sodium, magnesium, potassium etc. when they come in 

touch with rainwater which contains dissolved carbon dioxide.

2 KA1 Si3 O8 + 2H2O + CO2� Al2 Si2 O3 (OH)4 + 4 SiO3 + K2 CO3 

3. Hydration is the chemical addition of water. Many rock minerals swell and 

contract during wetting and drying and a repetition of this process results in 

their disintegration. Salts in pore spaces undergo rapid and repeated hydration 

and help in rock fracturing. The process of hydration changes feldspar minerals 

into kaolinite clays, the process being known as kaolinization. 

                                         Anhydrite    + water � gypsum 

                                          Ca So4  2H2O � Ca So4 2H2O 

4. Hydrolysis: chemical reaction between mineral and water, that is between hydrogen (H) 

ions or hydroxyl (OH) ions, and the ions of the mineral. The hydrolysis of magnesium silicate 

minerals in contact with 4 ionized water molecules takes place in the following manner. 

       Mg Fe Sio4 + 2HOH � Mg (OH)2 + H2 SiO3 + FeO 

5. Solution: is considered to be the first step in the chemical decomposition and 

disintegration of rocks. When something is dissolved in water or acids, the water or acid with 

dissolved content is called as a solution. Soluble rock-forming minerals like nitrates, 



sulphates, and potassium etc. are easily leached out without leaving any residue in the rainy 

climate.calcium hydroxide, Ca (OH) 2, is formed due to reaction of calcium oxides (CaO) 

with water (H2O) in the following manner of reversible exothermic reaction.   CaO+ H2O�

Ca (OH)2 .Limestone can be dissolved in water only when it transformed into calcium 

bicarbonate.      

                                   Ca Co3 + H2O + Co2� Ca (HCO3)2 

III.BIOLOGICAL WEATHERING

This refers to disintegration and decomposition of rock masses due to growth or movement of 

organisms. Burrowing and wedging by organisms like earthworms, termites, rodents etc., 

help in exposing the new surfaces to moisture and chemical attack causing their 

decomposition. Human activities like ploughing and cultivating cause mixing of air, water in 

the minerals, thereby aiding in weathering process. Decaying plant and animal matter help in 

the production of humic, carbonic and other acids which enhance decay and solubility of 

some rocks. Plant roots penetrate the cracks in the rocks and exert tremendous pressure on the 

earth materials mechanically breaking them apart. 

MASS MOVEMENTS

These movements transfer the mass of rock debris down the slopes under the direct influence 

of gravity. The debris may carry with it air, water or ice. The process of weathering aids in 

mass movements. Mass movements are very active over weathered slopes rather than over un 

weathered materials. No geomorphic agent like running water, glaciers, wind, waves and 

currents participate in the process of mass movements. Mass movements are aided by gravity. 

Mass movement is also aided by weak unconsolidated materials, thinly bedded rocks, faults, 

steep slopes, abundant precipitation and torrential rains and scarcity of vegetation etc 

Classification of Mass Movements

Heave (heaving up of soils due to frost growth and other causes), flow and slide are the three 

forms of movements. The figure, given below shows the relationships among different types 

of mass movements, their relative rates of movement and moisture limits. 

.

Types of Mass Movements

Mass movements can be grouped into two major classes: 

  I. Slow movements      II. Rapid Movements  

I. Slow movements

1. Creep:Creep refers to the movement of materials which is extremely slow and 

imperceptible in normal conditions. Creep, generally occur on moderately steep, soil-covered 

slopes. Depending upon the type of material involved, several types of creep viz., soil creep, 

talus creep, rock creep, rock-glacier creep etc., can be identified. 

2. Solifluction: Solifluction refers to slow downslope flowing soil mass or fine-grained rock 

debris saturated or lubricated with water. This process is quite common in moist temperate 



areas. It mainly occurs in permafrost regions as the layers of ground water are occupied in 

between permanently frozen soil and rocks. 

 II .Rapid Movements

1. Earthflow: Earth flow refers to the movement of water-saturated clayey or silty earth 

materials down steep slopes. These movements are most prevalent in humid climatic regions 

and occur over gentle to steep slopes. 

2. Mudflow: In the region of sparse vegetation and heavy rainfall, thick layers of weathered 

materials get saturated with water and flow down along definite channels. It looks like a 

stream of mud within a valley. Mudflows frequently occur on the slopes of erupting or 

recently erupted volcanoes. Mudflows can cause great destruction to human habitations. 

3. Avalanche: This is also a type of debris flow. Debris avalanche can be much faster than 

the mudflow. Debris avalanche is similar to snow avalanche. It is more characteristic of 

humid regions with or without vegetation cover.It occurs in narrow tracks on steep slopes. 

4. Landslide: Landslide involves relatively rapid and perceptible movements of the rock 

mass. The materials involved are relatively dry. The size and shape of the detached mass in 

the landslide depends on the nature of discontinuities in the rock, the degree of weathering 

and the steepness of the slope. Depending upon the type of movement, a landslide can take 

place either by slump involving back rotation with respect to the slope or by rapid rolling or 

sliding of earth debris without backward rotation, referred to as debris slide. Similarly, 

sliding down of individual rock masses is referred to as the rock slide.

5.Slump :Great mass of bed rock moves downward by rotational slip from a high cliff is 

known as slump. Most common reason for slumping is erosion at the base of the slope which 

reduces the support for overlying sediments

  

. 



outq!-bg<gs<!osbz<Ljxgt<<outq!-bg<gs<!osbz<Ljxgt<<outq!-bg<gs<!osbz<Ljxgt<<outq!-bg<gs<!osbz<Ljxgt<<!!!!

! outqh<Hx! sg<kqgtqe<! kig<gk<kqeiz<! HuqOlx<hvh<hqz<! fqgPl<! osbz<Ljxjb!

outqbqbg<gs<! osbz<Ljx! we!njpg<gqOxil</! hijxs<! sqjkU?! hVh<ohiVt<! sqjkU?!

fqzk<Okb<U!)Denudation)!Ngqbju!Lg<gqblie!outq!-bg<gs<!osbz<Ljxgt<!NGl</!

-f<k! outq!-bg<g! osbz<Ljxgjts<! osb<b!uz<z!-bx<jgg<!%Xgjt!fqzlm<ml<!

sllig<Gl<! giv{qgt<! we! njpg<gqOxil</! wMk<Kg<gim<mig?! gix<X?! NX?! gmz<!

njzgt<!heqbiXgt<!lx<Xl<!fqzk<kc!fQi</!!!!

uieqjzs<!sqjkU!)uieqjzs<!sqjkU!)uieqjzs<!sqjkU!)uieqjzs<!sqjkU!)Weathering) 

Huqk<ktk<kqZt<t! hijxgt<! ohtkqg?! -vsibe! osb<jgbiz<! djmhm<M!

sqjkUXujk! uieqjzs<! sqjkU! )weathering)! we<gqOxil</! -u<uiX! sqjkujmf<K!

dkqiqbig!lixqb!hijxh<!ohiVm<gt<!Nx<X!fQi<?!heqbiX?!gix<X!Ngqbux<xqe<!njsUs<!

osb<Ljxgtiz<! Yiqmk<kqzqVf<K! lx<oxiV! -mk<kqx<G! gmk<kh<hMgqe<xe/! weOu!

hijxgjt! niqk<K! gmk<Kukx<G! uieqjzs<! sqjkU! upquGg<gqxK/uieqjzs<!

sqjkjuh<!ohiKuig!&e<X!ujggtigh<!hqiqg<gzil</!nju!)2*!ohtkqg!sqjkU!)3*!

-vsibe!sqjkU!)4*!dbqiqe!sqjkU!we<heuiGl</!

2/!ohtkqg!sqjkU2/!ohtkqg!sqjkU2/!ohtkqg!sqjkU2/!ohtkqg!sqjkU!!!!

! ohtkqg! osb<Ljxgtiz<! hijxgt<! -vsibe! lix<xl<! WKl<! njmbilz<!

djmhMujk!ohtkqg!sqjk!we<gqOxil</!ohtkqg!sqjkUg<Gh<hqe<!hijxgtqe<!dVul<!

liXgqxOk!kuqv!okiGh<hjlh<H!liXukqz<jz/!

! hijxgtqz<! ohtkqg! sqjkU!ohiKuig!gQp<g{<m!giv{r<gtqeiz<! Wx<hMgqxK/!

nju!;!

2* hT!fQr<Gukiz<!hijx!uqiqujmkz<!

3* hijx!ouch<Hgtqz<!hcglikz<!

4* ouh<hk<kiz<!uqiqujmf<K!SVr<Gkz<!!

)2)2)2)2*! hT!fQr<Gukiz<! hijx!uqiqujmkz*! hT!fQr<Gukiz<! hijx!uqiqujmkz*! hT!fQr<Gukiz<! hijx!uqiqujmkz*! hT!fQr<Gukiz<! hijx!uqiqujmkz<! ;!<! ;!<! ;!<! ;! Olz<! ktk<K! hijxgtqe<! hTuiz<!

nck<ktk<K!hijxgt<!nLg<gh<hMgqe<xe/!niqh<hqeiz<!hijxgt<!gmk<kh<hMl<OhiK!hT!

fQr<Gukiz<! nLg<gl<! Gjxf<K! nck<ktk<Kh<! hijxgt<! uqiqujmgqe<xe/! -ke<!

uqjtuigh<<!hijxgtqz<!gqjmbie!uqiqsz<gt<!Okie<xq!nju!djmhMgqe<xe/!

)3*!)3*!)3*!)3*! hijx!ouch<Hgtqz<! hcglikzhijx!ouch<Hgtqz<! hcglikzhijx!ouch<Hgtqz<! hcglikzhijx!ouch<Hgtqz<! hcglikz<! ;<! ;<! ;<! ;! hijx!ouch<Hg<gtqz<! Okr<gqbqVg<Gl<! fQi<!

djxf<K! heqg<gm<cbiGl<! OhiK! nke<! ge! ntU! nkqgiqh<hkiz<! hijxbqe<!

dm<hGkqbqz<! hg<g! uim<mk<kjgU! Wx<hm<M! hijx! djmgqxK/! fQi<! djxf<K!

heqg<gm<cbiGl<OhiK! nkqZt<t! &zgr<gt<! )molecules) lX! njlh<Hh<! ohx<X!

dXkqbie!nXOgi{!ucuh<!hcgr<gtig!liXgqe<xe/!

fQi<! djxukiz<! hijxgt<! djmhMuK! djxheq! djmh<H! )frost wedding)!

nz<zK!djxheq!osb<jg!weh<hMl</!wz<zih<!hijxgtqZl<!ohiKuig!fQi<!-Vh<hkiz<!

-u<Ujxheq!osb<jgh<!hijxgtqz<!nkqg!sqjkju!Wx<hMk<KgqxK/!kQh<!hijxgjtuqm!

hcUh<!hijxgtqz<kie<!-s<osb<jg!nkqgligg<!gi{h<hMl</!

)4*!)4*!)4*!)4*! ouh<hk<kiz<! hijx! sqjkujmkz<ouh<hk<kiz<! hijx! sqjkujmkz<ouh<hk<kiz<! hijx! sqjkujmkz<ouh<hk<kiz<! hijx! sqjkujmkz<!!!! ;;;;! $iqb! ouh<hk<kiz<! hijxgt<!

uqiqujmgqe<xe/! hijxbqz<! dt<t! kiKh<! ohiVm<gt<! yu<ouie<Xl<! ouu<OuX!

ouh<hk<kqxjeh<! ohx<X! nkx<Ogx<h! uqiqujmgqe<xe/! hijxbqe<! Olz<! nMg<G! gQp<!

nMg<jguqm! nkqglig! ouh<hljmf<K! uqiqujmgqxK/! nh<OhiK! nK! gQp<Ofig<gq!

uqiqujmb!-bzikkiz<?! Olz<Ofig<gqOb!ujtgqxK/!weOu!gQp<!nMg<gqzqVf<K!hqch<H!

Gjxf<K!nK!hqiqf<KuqMgqxK/!-u<uqkl<!nMg<Ggt<!hqiquK!ohijx!fQg<gl<!weh<hMl</!

hijxgt<!uqiqujmf<K!SVr<Gukiz<! Olx<hvh<hqZt<t!kiKh<!ohiVm<gt<!hqch<Hk<!

ke<jljb!-pf<K!dkqVgqe<xe/!-u<uiX!hijxgt<!sqxqK!sqxqkig!dkqi<f<K!-Xkqbqz<!

yV! dV{<jmbig! liXgqxK/! -K! um<MV{<jms<! sqjkU! )spheroidal weathering)!

weh<hMl</!

II.-vsibes<!sqjkU-vsibes<!sqjkU-vsibes<!sqjkU-vsibes<!sqjkU!!!!

! -vsibes<! osb<jgbiz<! hijxgt<! sqjkUXujk! -vsibes<sqjkU! we<gqOxil</!

ouh<hLl<?=vLl<! hijxgtqZt<t! kiKh<! ohiVt<gjt! wtqkqz<! gjvk<K! -vsibe!

Osi<g<jgjb!Dg<Guqg<gqe<xe/!

! -vsibe!sqjkU!gQp<g<g{<m!Ljxbqz<!Wx<hMgqxK/!

)2* Ng<^qgv{l<!)Oxidation)!

)3* gii<heig<gl<!)Carbonation)!

)4* fQi<!ogit<tz<!)Hydration)!

)5* fQiqe<!Osi<g<jg!)Hydrolysis)!

)6* gjvkz<!)Solution)!

)7* keqlr<gtqe<!-mlix<xl<!)Base Exchange)!

!

)2*! Ng<̂ qgv{l)2*! Ng<̂ qgv{l)2*! Ng<̂ qgv{l)2*! Ng<̂ qgv{l<! ;<! ;<! ;<! ;! ljpfQiqZl<?! fqz! fQiqZl<! utql{<mzk<kqZt<t! Ng<^q\e<!

gjvf<Kt<tK/!Ng<̂ q\El<!fQVl<!OuX!kiKh<!ohiVt<gTme<!Osi<g<jg!osb<biuqcEl<?!

-Vl<Hg<%m<Mh<! ohiVt<gTme<! )iron compounds)! dmecbig! Osi<g<jg! osb<gqe<xe/!

-KOu!Ng<̂ qgv{liGl</! hijxgtqZt<t! -Vl<Hk<kiKg<gt<! Ng<̂ q\Eme<! OsVl<!

OhiK! nux<xqe<! njlh<H! sqjkf<K! Ohiukiz<! wR<sqb! kiKg<gt<! wtqkqz<! -vsibe!

lix<xl<! njmf<K! Hkqb! ohiVt<gt<! Okie<Xgqe<xe/utql{<mzk<K! Ng<̂ q\Gl<! fQVl<!

Osi<f<K!nf<k!-Vl<Hk<!kgm<jm!outqxqe!lR<st<!nz<zK!hPh<H!fqxLt<t!zqljem<!

)limonite) we<x!Hkqb!ohiVtig!lix<xquqMgqe<xe/!

! -Vl<H!+ fQi<!+ Ng<^q\e<!�!jam<v^<!-Vl<H!Ng<j^M!)zqljem<*!

! 4Fe + 3H2O + O2� 2Fe O3 3H2O 



(2) gii<heig<glgii<heig<glgii<heig<glgii<heig<gl<! ;<! ;<! ;<! ;! lqk! ouh<h! l{<mzk<kqZl<! =vg<gix<X! fqjxf<k! hGkqgtqZl<!

gii<heig<gl<!kQuqvligg<!gi{h<hMgqxK/!utql{<mk<kqZt<t!gii<he<jm!Ng<j^M!ljp!

fQiqz<! gjvf<K! fQi<k<k! gii<hieqg<! )H2CO3) nlqzligqxK/! -u<ulqzl<! hijxgtqZt<t!

-Vl<H! giz<sqbl<?! lig<eQsqbl<?! Osicbl<?! ohim<misqbl<! Ohie<x! kiKh<! ohiVt<gTme<!

-vsibe! Osi<<g<jg! osb<gqxK/! -KOu! gii<h<heig<gliGl</-vsibe! lx<xljmf<K! Hkqb!

ohiVt<gtig! liXgqe<xe/! dkiv{lig! hijxgtqz<! Lg<gqbligg<! gi{h<hMl<!

Ni<k<OkigqOt <̂!‡ohz<̂ <hii<! kiKUme<! ljpfQi<! Osi<f<K! Wx<hMk<Kl<! sqjkju!-r<G!

Ofig<GOuil</!

Ni<k<OkigqOt <̂! ‡ohz<^<hii<! +! gii<hieqg<! nlqzl<! )ljp! fQi<! + gii<he<jm!

Ng<j^M*! �! gObizqe<! )gtql{<*! +! sqzqgi! )l{z<*! + ohim<misqbl<! gii<hOem<!

hcUgt<!

2 KA1 Si3 O8 + 2H2O + CO2� Al2 Si2 O3 (OH)4 + 4 SiO3 + K2 CO3

(3) fQiqe<!Osi<g<jgfQiqe<!Osi<g<jgfQiqe<!Osi<g<jgfQiqe<!Osi<g<jg;;;;!kiKh<ohiVt<gjt!fQi<!gjvk<Kg<ogi{<M!osz<uOkiM!nKOu!

yV! -vsibeg<! gqiqjb! osb<Bl<! ohiVtigUl<! uqtr<GgqxK/! -K! fQiqe<! Osi<g<jg!

)hydrolyss)! weh<hMl</Nzque<! kiKuqz<! fQiqe<! Osi<g<jgbiz<! jam<vig<̂ qz<! hydroxyl)!

Okie<XgqxK/!-ke<!uqjtuig!Lx<xqZl<!Hkqkig!njlf<k!lgeQsqbl<!jam<vig<j^M?!

sqzq^qg<!nlqzl<?!-Vl<H!Ng<j^M!Ohie<xju!Okie<Xgqe<xe/!

Nzquqe<! +! jam<vi^qz<! )fQiqe<! Osi<g<jg*! �! lgeQsqbl<! jam<vig<vj^M! + 

sqzqsqg<!nlqzl<!+ -Vl<H!Ng<j^M!

Mg Fe Sio4 + 2HOH � Mg (OH)2 + H2 SiO3 + FeO!

)5*!)5*!)5*!)5*! fQi<! ogit<tzfQi<! ogit<tzfQi<! ogit<tzfQi<! ogit<tz<! ;<! ;<! ;<! ;! kiKg<gt<! fQjv! =i<k<Kg<ogit<uK! fQi<! ogit<tz<! weh<hMl</!

fQjv!=i<k<Kg<ogit<Tl<!kiKg<gt<!ge!ntuqz<!ohVgq!Hkqb!ohiVt<gtig!liXgqe<xe/!

dkiv{lig! neqm<jvm<! )Anhydrite)! kiKuqz<! fQi<! OsVl<OhiK! \qh<sl<! )gypsum)!

Okie<XgqxK/!

! neqm<jvm<!+ fQi<!�!!\qh<sl<!

! Ca So4  2H2O � Ca So4 2H2O!

)6*!)6*!)6*!)6*! gjvkzgjvkzgjvkzgjvkz<!<!<!<! ! hijxgtqZt<t! kiKh<ohiVt<gtqz<! hz! sikiv{! fQiqz<! gjvbg<!

%cbjubiGl</! sikiv{!dh<H! -kx<G! sqxf<k! dkiv{liGl</! gii<he<jm!Ng<j^M!

gjvf<Kt<t! fQiqz<! )gii<hieqg<! nlqzl<*?! giz<jsm<! )calcite)! Ohie<x! kiKg<gt<! wtqkqz<!

gjvgqe<xe/! weOu! S{<{il<Hh<! hijxBl<! sujug<! gz<Zl<! giz<jsm<! kiKjug<!

ogi{<cVh<hkiz<!nju!gii<hieqg<! nlqzk<kqz<! Szhligg<! gjvgqe<xe/! ljp! fQvieK!

utql{<mzl<! nz<zK! l{<{qZt<t! gii<he<jm! Ng<j^jmg<! gjvk<Kg<ogi{<M!

gii<hieqg<! nlqzligq! S{<{il<Hh<! hijxgtqz<! DMVUl<! OhiK! nju! gjvf<K!

gQp<g<g{<muiX!sqjkujmgqe<xe/!

! giz<jsm<!)S{<{il<Hh<!hijx*!+!fQi<!+ gii<he<jm!Ng<j^M!�!

jhgii<h<hOem<M!

Ca Co3 + H2O + Co2� Ca (HCO3)2

)8*!)8*!)8*!)8*! keqlr<gtqe<! -mlix<xlkeqlr<gtqe<! -mlix<xlkeqlr<gtqe<! -mlix<xlkeqlr<gtqe<! -mlix<xl<! ;<! ;<! ;<! ;! sqz! slbr<gtqz<! hijxgtqZt<t! keqlr<gt<!

ye<Xg<ogie<X!lixqg<!ogit<ukiZl<!-vsibes<!sqjkU!Wx<hMgqxK/!dkiv{lig!gce!

fqz!fQiqz<!giz<sqbl<!jhgii<hOem<!lqGkqbig!-Vg<gqxK/!gce!fQiqZt<t!giz<sqbl<!lqe<!

lbk<! Kgt<gTl<! )ions), hijxbqZt<t! Osicbl<! lqe<lbk<! Kgt<gTl<! ye<Xg<ogie<X!

lixq!-ml<!ohbi<ukiz<!gce!fQi<!ole<fQvig!liXgqxK//!-u<uiX!fQVg<Gl<!hijxg<Gl<!

-jmOb! Okie<Xl<! -mlix<xk<kiz<! hijxgtqZt<t! kiKg<gtqe<! njlh<H! liXhm<M!

sqjkgqe<xe/

III.dbqiqes<!sqjkUdbqiqes<!sqjkUdbqiqes<!sqjkUdbqiqes<!sqjkU!!!!

! uqzr<G?!hxju?!kiuvl<!Ngqbux<xqe<!osb<jgbiz<!Okie<Xl<!sqjkU!dbqiqes<!

sqjkU! )Biologiocal weathering) weh<hMl</! lx<x! sqjkUgOtiM! yh<hqMl<OhiK!

dbqiqes<sqjkUgtqeiz<!Wx<hMl<!Oskl<!lqgg<!GjxOubiGl</!

! hijx! -Mg<gqz<! hcf<Kt<t! l{<{qz<! utVl<! oscgtqe<! Oui<gt<! gQp<Ofig<gq!

DMVuqs<!osu<ukiz<!hijxgt<!hqtUhMgqe<xe/!ohiqb!lvr<gtqe<!oui<gt<!hz!lQm<mi<!

K~vk<kqx<G! ose<X! fqzk<jkh<! hqtg<gqe<xe/! Oui<gtqe<! upqbig! gix<Xl<! fQVl<! ouG!

Npk<kqx<G!ogi{<Ms<!osz<zh<hMukiz<!gQp<!ng<gqZt<t!hijxgtqz<!-vsibes<!sqjkU!

Wx<hMukx<G! uib<h<H! Wx<hMgqxK/! -jkk<! kuqv! kiuv! Oui<gt<! dx<hk<kq! osb<Bl<!

osz<vsl<! )humid acid)! fQi<k<k! nlqzlikziz<! nK! hijxgtqz<! -vsibe! sqjkju!

Wx<hMk<KgqxK/!

! kiuvr<gjth<! OhizOu! hxjugTl<?! hqvi{qgTl<?! uqzr<GgTl<?! uieqjzs<!

sqjkUg<G! giv{liBt<te/! hxjugt<! fqzk<jkg<! gqtxq! Gpqgjt! Wx<hMk<Kgqe<xe/!

wzq?! f{<M!Ohie<xju!fqzk<kqz<!ujtgjt!njlh<hkiz<! sqz!slbl<!Nx<X!Yr<gz<?!

Nx<xr<gjv!Ngqbju!%m!siqf<K!uqMgqe<xe/! wXl<H?! l{<HP?! gjvbie<! Ohie<xju!

fqzk<jks<! sqxqK! sqxqkig! niqg<gqexe/! sqz! gmz<uip<! hqvi{qgtqzqVf<K! Svg<Gl<!

kqvur<gt<!S{<{il<Hh<!hijxgjts<!sqjkujmbs<!osb<gqe<xe/!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!........!

hVh<ohiVt<gtqe<!njsUhVh<ohiVt<gtqe<!njsUhVh<ohiVt<gtqe<!njsUhVh<ohiVt<gtqe<!njsU!!!!))))Mass Movements)

hijxgt<!uieqjzs<!sqjkujmukiz<!Okie<Xl<!hijxk<!Kgt<gt<!yOv!-mk<kqz<!

fqjzbig!-Vh<hkqz<jz/!Gxqh<hig!siqUgtqz<!gi{h<hMl<! hijxk<!Kgt<gt<! HuqbQi<h<H!

uqjsbqeiz<! gQp<s<! siqju! )down slope)! Ofig<gq! fgVgqe<xe/! -u<uiX! HuqbQi<h<H!

uqjsbqeiz<!hijxk<!Kgt<gt<!fgVujk!hVh<ohiVt<gtqe<!njsU!)mass movement or 

mass wasting) we<gqOxil</!

hVh<ohiVt<!njsju!ujgh<hMk<KkzhVh<ohiVt<!njsju!ujgh<hMk<KkzhVh<ohiVt<!njsju!ujgh<hMk<KkzhVh<ohiVt<!njsju!ujgh<hMk<Kkz<<<<!!!!! hVh<ohiVt<gt<! siqUgtqz<! fgVl<OhiK!

nux<xqz<! gzf<Kt<t! fQiqe<! ntU?! Kgt<gtqe<! fgVl<! ke<jl?! fgVl<! Ougl<!



Ngqbux<jxh<!ohiVk<K!nux<xqe<!njsju!)2*!olKuig!fgVkz<!)3*!Ouglig!siqkz<!

we!-V!ujggtigh<!hqiqg<gzil</!

! olKuig! fgVl<! ujgbqz<! hz! ujggt<! dt<te/! njubiue;! )2*! Di<kz<!

)creep) )3*!l{<!upqkz<!)solifluction) (3)!hijxh<!heqbiX!(Rock glaciers) 

Ouglig! siqkzqz<! gQp<g<g{<m! ujggt<! dt<te/! nju! )2*! fqzs<siqU! )Land 

slide)!)3*!hijx!uQp<ssq!)Rock fall) (3) heqh<hijx!uQp<s<sq!)avalanche) (4) siqf<K!Guqkz<!

)slimp) (5) OsX!upqkz<!)Mud flow) we<heuiGl</!

I.olKuig!Di<kz<olKuig!Di<kz<olKuig!Di<kz<olKuig!Di<kz<!!!!

2/Di<kz2/Di<kz2/Di<kz2/Di<kz<!)<!)<!)<!)creep) 

! hVh<ohiVt<gt<!siqUgtqz<!lqgUl<!olKuig!fgVuK!Di<kz<!)creep)!weh<hMl</!

fgVl<!ohiVt<gt<!l{<{ig!-Vh<hqe<!nf<k!njsU!l{<!Di<kz<!)soil creep)!we<Xl<?!

hijxbig! -Vh<hqe<! hijx! Di<kz<! )rock creep) we<Xl<! njpg<gh<hMgqxK/! Neiz<!

ohiKuig!F{<{qb!Kgt<gtqe<!g{<[g<Gh<!Hzh<hmik!olKuie!njsjuOb!Di<kz<!

we<gqOxil</!

3/!3/!3/!3/!l{<!upqkz<!)l{<!upqkz<!)l{<!upqkz<!)l{<!upqkz<!)Solifluction)

! fQiqeiz<! H,iqkljmf<k! l{<! gQp<s<! siqju! Ofig<gq! upqkjz! l{<! upqkz<!

)solifluction) we<gqOxil</! -k<kjgb! njsuqz<! Kgt<gt<! yV! fijtg<G! sqz!

nr<Gzr<gt<! Lkz<! sqz! ncgt<! ujv! fgVgqe<xe/! l{<! upqkz<! dh.KVuh<!

hqvOksr<gtqz<!Gxqh<hig!gi{h<hMgqxK/!

! l{<!upqkzqe<!uqjtuig!Huqk<ktk<kqz<!hz<OuX!l{<!ucur<gt<!)soil patterns) 

Wx<hMgqe<xe/! l{<! upqBl<OhiK! sx<X! ohiqb! gx<gt<! hz<! Ogi{! gm<mr<gtqz<!

)polygonic) njlf<K! fMuqz<?! gtql{<?! %pir<gx<gt<?! Ohie<xju! gi{h<hMgqe<xe/!

-k<kjgb! ucul<! gz<! ujtbl<! (stone ring)! weh<hMgqxK/! siqU! sx<X! nkqgLt<t!

fqzr<gtqz<! l{<!upqkz<?! sx<X!Kiqkh<hMukiz<! gQp<s<! siqUh<! hGkqbqz<! gx<gt<! fgi<f<K!

gz<! lijzgt<! )stone garlands)! Okie<Xgqe<xe/! siqU! -e<El<! nkqglig! dt<t!

fqzr<gtqz<!gz<!lijzgt<!njsf<K!gz<!uiqgtig!)stone strips)!liXgqe<xe/!

4/hijxh<!heqbiX!)4/hijxh<!heqbiX!)4/hijxh<!heqbiX!)4/hijxh<!heqbiX!)Rock glaciers) 

! %iqb!Ljeogi{<m! ohVl<! hijxk<! Kgt<gt<! Slii<! 211.311! ncge! ogi{<m!

nMg<Ggtig! yV! heqbix<jxh<! Ohiz<! Di<f<K! uVgqe<xe/! -h<hijxgtqe<!

outqbqmr<gtqz<! )cavity)! heq! fqvl<hq! gi{h<hMl</! -ju! Le<H! heqbiXgt<!

njlf<kqVf<k! ht<tk<kig<Ggtqz<! gi{h<hMgqe<xe/! hijxk<! Kgt<gtqe<! -jmbqZt<t!

djx!heqbqeiz<kie<!-ju!fgVgqe<xe/!

!

!

II.Ouglig!siqkz<Ouglig!siqkz<Ouglig!siqkz<Ouglig!siqkz<!!!!;;;;!!!!

2/!2/!2/!2/!fqzs<siqUfqzs<siqUfqzs<siqUfqzs<siqU(Land Slide)! ohVl<! hijxgTl<?! sqjkujmf<k! hijxk<!Kgt<gTl<! gQp<!

Ofig<gq! uqPujkObi! nz<zK! siqujkObi! fqzs<siqU! )land slide)! we<gqOxil</!

fqzs<siquqz<!siqkz<!nkq!Ouglig!Wx<hMgqxK/!-kqz<!fgVl<!ohiVt<gtqe<!hvh<H!lqgUl<!

kqm<mum<mligk<! okiqgqxK/! kjvg<G! ncbqZt<t! hijxbqe<! kir<Gl<! sg<kq! )support) 

GjxBl<! OhiK!fqzl<<! siqgqxK/!dkiv{lig!niqh<hqeiz<!fqz!ncuivl<! OkBXl<OhiK!

kir<Gkz<!GjxgqxK/!)3*!siquqe<!ds<sqbqz<!wjm!%Ml<OhiK!fqzs<siqU!Wx<hMgqxK!)4*!

fqz!nkqi<s<sq!njzgtqeiz<!hijxgt<!kig<gh<hm<M!fqzs<siqU!Wx<hMgqxK/!

3/!3/!3/!3/!hijx!uQp<s<sq!)hijx!uQp<s<sq!)hijx!uQp<s<sq!)hijx!uQp<s<sq!)Rock Fall)

! ljzs<! siqUgtqzqVf<K! hijxgt<! djmhm<M! dkqiqbigq! gQOp! uqPuK! hijx!

uQp<s<sq! weh<hMl</! ljzbcuivk<kqz<! -u<uiX! uqPf<K! GuqBl<! OhiK! nK!

djmgx<Gju! weh<hMgqxK/! ncuivk<kqz<! Okie<Xl<! djmgx<Gju! yV! Gxqh<hqm<m!

siqUg<Ogi{l<! ogi{<Mt<tK/!dkqiqh<! ohiVm<gtiz<!Guqf<K! Okie<xqb!-K!Slii<! 361!

Lkz<! 461! ujv! siqSg<Ogi{l<! ogi{<Mt<tK/! djmgx<Gju?! ue<siqUt<t! Yr<gz<!

ncuivr<gtqZl<?! kiuvlqz<zik! ohim<mz<giMgtqZl<! djxheqs<! osb<jg! nkqgLt<t!

hGkqgtqZl<!gi{h<hMgqxK/!

4/!4/!4/!4/!heqh<hijx!uQp<s<sq!)heqh<hijx!uQp<s<sq!)heqh<hijx!uQp<s<sq!)heqh<hijx!uQp<s<sq!)Avalanche)

! heqg<gm<c?! hijxk<! Kgt<gt<! Ngqb! ohiVt<gtqe<! nkqOuglie! siqkZg<G!

heqh<hijx! uQp<s<sq! )avalancbe)! we<hK! ohbi</! heqg<gm<ch<Ohie<x! ohiVt<gt<! siqf<K!

uqPukiz<! nju! ofiVr<Ggqe<xe/! hijxgt<! djmf<K! outqh<hm<m! fQ'l<?!

nPk<kk<kqeiz<! ouh<hljmf<k! gix<xz<! heqg<gm<c!dVgq! Okie<xqb! fQVl<?! ofiVr<gqb!

ohiVm<gTme<!OsVukiz<!nju!Ouglig!fgVgqe<xe/!

5/!5/!5/!5/!siqf<K!Guqkz<!)siqf<K!Guqkz<!)siqf<K!Guqkz<!)siqf<K!Guqkz<!)Slump)

! hqj{g<gh<hmik!)un consolidated)!hijxk<Kgt<gjtg<!ogi{<m!ljzs<siqUgtqz<!

sqz! slbl<! hijx! nz<zK! l{<! nMg<gqe<! yV! ohiqb! hGkq! nke<! ktk<kqzqVf<K!

hqiqf<K! fqzk<kqe<! siqju! Ofig<gq! kqCove! siqf<K! GuqgqxK/! nu<uiX! siqf<K!

GuqBl<OhiK!hijxk<!Kgt<gt<!gQpqVf<K!Olzig!Hvm<mh<hMukiz<!nux<xqe<! Olz<ktl<!

wkqi<Hxk<kqz<!sib<f<Kt<tK/!hijxh<!ohiVm<gt<!hqiqf<K!uf<k!kel<!yV!Okg<gv{<cbqe<!

njlh<hqz<?!Olx<hGkqbqz<!Guqf<k!siqjug<!ogi{<cVg<Gl</!!

6/!OsX!upqkz<!)6/!OsX!upqkz<!)6/!OsX!upqkz<!)6/!OsX!upqkz<!)Mud flow)

! OsX! upqkZl<! l{<! upqkjzh<! OhizOu! fQviz<! H,iqk! ljmf<K! Wx<hMgqxK/!

Neiz<! OsX! upqkz<! ohiKuig! ht<tk<kig<Ggtqz<kie<! gi{h<hMgqe<xK/! -ke<!

OugLl<! nkqglig! dt<tK/! l{<! upqkjzh<Ohiz<! ljzs<! siqUgtqz<! -ju!

Okie<Xukqz<jz/! ht<tk<kig<Ggtqz<<! gQp<! nMg<gqz<! gtq! l{<[l<! Olz<! nMg<gqz<!

l{Zl<!dt<t! hGkqgtqz<! -K! Wx<hMgqxK/! -ju! fgi<f<K! osz<Zl<! OhiK! upqbqz<!



oke<hMl<!ohiVm<gjtBl<!Slf<K!osz<gqe<xe/! wiqljzs<! sil<hz<! Ohie<x!

ohiVm<gjtg<! ogi{<Mt<t! siqUgtqz<! ohVk<kljp! ohipqBl<OhiK! OsXupqkz<!

Wx<hMgqxK/!wiqljzh<!ohiVt<gt<!-u<uiX!upqf<K!osz<ujk!zgii<!)lahar)!we<hi</!

............................!!!!

 

 
Unit IV:Geomorphic agents and Processes: Landforms formed due to 
Erosion,Transportation and Deposition of Running water, Wind and Glacier. 
 
 
RUNNING WATER OR RIVER 

 

components: one is overland flow on the general land surface as a sheet 

and the other is linear flow as streams and rivers in valleys. 

 The overland flow causes sheet erosion and depending upon the 

irregularities of the land surface, the overland flow may concentrate into 

narrow to wide paths. 

 During the sheet erosion, minor or major quantities of materials from the 

surface of the land are removed in the direction of flow and gradual small 

and narrow rills will form. 

 These rills will gradually develop into long and wide gullies, the gullies 

will further deepen, widen and lengthen and unite to give rise to a network 

of valleys. (Note: A valley can be formed in various ways like faulting, but 

here we are dealing only with the formation by means of exogenic 

geomorphic agent). 

 Once a valley is formed, it later develops into a stream or river. 

 

 



Courses of a river 

A river, which is the best example of the linear flow of running water through a 

valley, can be divided into three, on the basis of its course  upper course, 

middle course and lower course. 

Upper Course / Stage of Youth (Erosion dominates): 

 It starts from the source of the river in hilly or mountainous areas. 

 The river flows down the steep slope and, as a result, its velocity and 

eroding power are at their maximum. 

 Streams are few, with poor integration. 

 As the river flows down with high velocity, vertical erosion or downward 

cutting will be high which results in the formation of V-Shaped Valleys. 

 Waterfalls, rapids, and gorges exist where the local hard rock bodies are 

exposed. 

Middle Course/ Stage of Maturity (Transportation dominates): 

 In this stage, vertical erosion slowly starts to replace with lateral erosion or 

erosion from both sides of the channel. 

 Thus, the river channel causes the gradual disappearance of its V-shaped 

valley (not completely). 

 Streams are plenty at this stage with good integration. 

 Wider flood plains start to visible in this course and the volume of water 

increases with the confluence of many tributaries. 

 The work of river predominantly becomes transportation of the eroded 

materials from the upper course (little deposition too). 

 Landforms like alluvial fans, piedmont alluvial plains, meanders etc. can 

be seen at this stage. 

Lower Course/ Stage of Old (Deposition dominates): 

 The river starts to flow through a broad, level plain with heavy debris 

brought down from upper and middle courses. 

 Vertical erosion has almost stopped and lateral erosion still goes on. 

 The work of the river is mainly deposition, building up its bed and forming 

an extensive flood plain. 

 Landforms like braided channels, floodplains, levees, meanders, oxbow 

lakes, deltas etc. can be seen at this stage. 

 

Running water: erosion, transportation, and deposition 

 Erosion occurs when overland flow moves soil particles downslope. 

 The rock materials carried by erosion is the load of the river. 

 This load acts as a grinding tool helping in cutting the bottom and sides of 

the river bed, resulting in deepening and widening of the river channel. 

Erosion Types 

The work of river erosion is accomplished in different ways, all of which may 

operate together. They are corrasion, corrosion, hydraulic action etc. 



1. Corrasion or Abration: As the rock particles bounce, scrape and drag 

along the bottom and sides of the river, they break off additional rock 

fragments. This form of erosion is called corrasion or abration. They are 

two types: vertical corrosion which acts downward and lateral corrosion 

which acts on both sides. 

2. Corrosion or Solution: This is the chemical or solvent action of water on 

soluble or partly soluble rocks with which the river water comes in 

contact. 

3. Hydraulic Action: This is the mechanical loosening and sweeping away 

of material by the sheer force or river water itself. No load or material is 

involved in this process. 

Transportation types 

After erosion, the eroded materials get transported with the running water. 

This transportation of eroded materials is carried in four ways: 

1. Traction: The heavier and larger rock fragments like gravels, pebbles etc 

are forced by the flow of the river to roll along its bed. These fragments 

can be seen rolling, slipping, bumping and being dragged. This process is 

called as traction and the load transported in this way are called traction 

load. 

2. Saltation: Some of the fragments of the rocks move along the bed of a 

stream by jumping or bouncing continuously. This process is called as 

saltation. 

3. Suspension: The holding up of small particles of sand, silt and mud by the 

water as the stream flows is called suspension. 

4. Solution: Some parts of the rock fragments dissolved in the river water 

and transported. This type of transportation is called solution 

transportation. 

 

 When the stream comes down from the hills to plain areas with the eroded 

and transported materials, the absence of slope/gradient causes the river to 

lose it energy to further carry those transported materials. 

 As a result, the load of the river starts to settle down which is termed as 

deposition. 

 Erosion, transportation, and deposition continue until the slopes are almost 

completely flattened leaving finally a lowland of faint relief 

called peneplains with some low resistant remnants called monadnocks. 

Erosional Landforms due to Running Water 

1. Valleys, Gorges, Canyon 

 As we discussed above, valleys are formed as a result of running water. 

 The rills which are formed by the overland flow of water later develop into 

gullies. 

 These gullies gradually deepen and widen to form valleys. 

 A gorge is a deep valley with very steep to straight sides. 

 A canyon is characterized by steep step-like side slopes and may be as 

deep as a gorge. 

 A gorge is almost equal in width at its top as well as bottom and is formed 

in hard rocks while a canyon is wider at its top than at its bottom and is 

formed in horizontal bedded sedimentary rocks. 



 

2. Potholes, Plunge pools 

 Potholes are more or less circular depressions over the rocky beds of hills 

streams. 

 Once a small and shallow depression forms, pebbles and boulders get 

collected in those depressions and get rotated by flowing water. 

Consequently, the depressions grow in dimensions to form potholes. 

 Plunge pools are nothing but large, deep potholes commonly found at the 

foot of a waterfall. 

 They are formed because of the sheer impact of water and rotation of 

boulders. 

 

3. Incised or Entrenched Meanders 

 They are very deep wide meanders (loop-like channels) found cut in hard 

rocks. 

 In the course of time, they deepen and widen to form gorges or canyons in 

hard rock. 

 The difference between a normal meander and an incised/entrenched 

meander is that the latter found on hard rocks. 

 

4. River Terraces 

 They are surfaces marking old valley floor or flood plains. 

 They are basically the result of vertical erosion by the stream. 

 When the terraces are of the same elevation on either side of the river, they 

are called as paired terraces. 



 When the terraces are seen only on one side with none on the other or one 

at quite a different elevation on the other side, they are called as unpaired 

terraces. 

 

Depositional Landforms due to Running Water 
1. Alluvial Fans 

 They are found in the middle course of a river at the foot of slope/ 

mountains. 

 When the stream moves from the higher level break into foot slope plain 

of low gradient, it loses its energy needed to transport much of its load. 

 Thus, they get dumped and spread as a broad low to the high cone-shaped 

deposits called an alluvial fan. 

 The deposits are not roughly very well sorted. 

 

2. Deltas 

 Deltas are like an alluvial fan but develop at a different location. 

 They are found in the mouth of the river, which is the final location of 

depositional activity of a river. 

 Unlike alluvial fans, the deposits making up deltas are very well sorted 

with clear stratification. 

 The coarser material settle out first and the finer materials like silt and clay 

are carried out into the sea. 

3. Flood Plains, Natural Levees 

 Deposition develops a flood plain just as erosion makes valleys. 

 A riverbed made of river deposits is the active flood plain and the flood 

plain above the bank of the river is the inactive flood plain. 

 Natural levees are found along the banks of large rivers. They are low, 

linear and parallel ridges of coarse deposits along the banks of a river. 

 The levee deposits are coarser than the deposits spread by flood water 

away from the river. 

4. Meanders and oxbow lakes 

 Meanders are loop-like channel patterns develop over the flood and delta 

plains. 

 They are actually not a landform but only a type of channel pattern formed 

as a result of deposition. 

 They are formed basically because of three reasons: (i) propensity of water 

flowing over very gentle gradient to work laterally on the banks; (ii) 

unconsolidated nature of alluvial deposits making up the bank with many 



irregularities; (iii) Coriolis force acting on fluid water deflecting it like 

deflecting the wind. 

 The concave bank of a meander is known as cut-off bank and the convex 

bank is known as a slip-off 

 As meanders grow into deep loops, the same may get cut-off due to 

erosion at the inflection point and are left as oxbow lakes. 

 For large rivers, the sediments deposited in a linear fashion at the 

depositional side of a meander are called as Point Bars or Meander Bars. 

 

 

 

 

5. Braided Channels 

 When selective deposition of coarser materials causes the formation of a 

central bar, it diverts the flow of river towards the banks, which increases 

lateral erosion. 

 Similarly, when more and more such central bars are formed, braided 

channels are formed. 

 Riverine Islands are the result of braided channels. 

WINDS 

 Work of wind is more prominent in desert areas where soil particles are 

loose due to lack of moisture and vegetation. 

 A plenty of loose material is provided to be picked up by the blowing wind. 

Topography created by the erosional and depositional wind is called Aeolian 

topography. 

 EROSIONAL LANDFORMS 

1. PEDIMENTS AND PEDIPLAINS 

 Pediments are gently inclined rocky floors close to the mountains at their 

foot with or without thin cover or debris. 

 These are formed as a result of erosion of mountain front through a 

combination of lateral erosion by streams and sheet flooring. 

 Once the pediments are formed, the steep wash slope and free face retreat 

backwards through parallel retreat of slopes and the pediments extend 

backwards at the expense of mountain front. 

 Gradually the mountain gets reduced leaving an inselberg which is a 

remnant of the mountain. 

 In this way, high relief in the desert areas is reduced to low featureless plains 

called pediplains. 



2. PLAYAS 

 Playa is an inland drainage basin with shallow saline lake of fluctuating 

volume, encircled usually by mud sheets. 

 Water remains for a short period only due to high rate of evaporation in dry 

climate of the desert. Quite often the playas contain deposits salt and such 

playas are called alkali flats. 

3. DEFLATION BASIN 

 Many depressions are formed by deflation action of wind. These depressions 

are called deflation basins. 

4. BLOW OUT 

 In several desert areas which lack vegetal cover, strong winds form eddies 

and blows away the loose and soft rocks. 

 Consequently a saucer-shaped depression is formed which is known as 

blowout. 

5. MUSHROOM 

 The maximum erosion of an upstanding mass of rock occurs slightly above 

its ground level, where friction close to the ground is absent and sand 

content in air is yet high. 

 The intensity of cutting into the rock decreases, both upwards as well as 

downwards from this level of maximum erosion by wind. 

 Due to greater erosion of the lower portion, the rock 

DEPOSITIONAL LANDFORMS 

 When the velocity of the wind decreases, it starts dropping its load. 

 Some of the important depositional features due to wind action are the sand 

dunes and loess deposits. 

1.     SAND DUNES 

 A sand dune is the mo important feature formed by the depositional work of 

wind. 

 It is a mound, a hill or a ridge of sand with a crest or a definite summit. 

 When the carrying capacity of sand laden wind is reduced due to reduction 

of its speed, it deposits its material whenever some obstacle comes in its 

way. 

 A dune has a long and gentle windward slope and a much steeper leeward 

slope. 

2.     BARCHAN OR BARKHAN 

 Barchan is the typical sand dune with a crescent-shaped front, having two 

horns or wings towards the leeward slope. 

 It has a convex windward side. 

 As the extremities of this dune move more rapidly than the middle portion, it 

gives it such a characteristic shape. 

 A constant wind direction and a limited supply of sand are two essential 

conditions for the formation of Barkhan. 

PARABOLIC DUNES 

 Parabolic dunes are reverse barchans which are formed when sandy 

surfaces are partially covered with vegetation. 

 

SEIF 

 Seif is similar to barchan with the only difference that it has only one wing 

or point. It is formed when there is shift in wind conditions. 

 The long wing of seifs grows very long and high. 

 



LONGITUDINAL DUNES 

 Longitudinal dunes are formed when supply of sand is poor and wind 

direction is constant. 

 They have considerable length but have low height. 

TRANSVERSE DUNES 

 Transverse dunes are in direction perpendicular to the wind directions. 

 These dunes are formed when the wind direction is constant and the source 

of sand is an elongated feature at right angles to the wind. 

 

GLACIER 

 A glacier is a large mass of ice that is persistently moving under its own 

weight over the land or as linear flows down the slopes of mountains in 

broad trough-like valleys 

 Glaciers are formed in the areas where the accumulation of snow exceeds 

its ablation (melting and sublimation) over many years, often centuries. 

 Glaciers move under the influence of the force of gravity. 

 The movement of glaciers is slow, unlike water flow. Glaciers flow like 

very slow rivers. 

 Their movement could be a few centimetres to a few metres a day or even 

less or more. 

Types of Glaciers 

Glaciers are categorized by their morphology, thermal characteristics, and 

behaviour. Glaciers are mainly of four types - continental glaciers, ice caps, 

piedmont glaciers and valley glaciers. 

1. Continental Glaciers - Continental glaciers are continuous masses of ice 

that are much larger than alpine glaciers. By definition, they have areas 

larger than 50,000 km2, some examples of Continental Glaciers are 

Antartica, Iceland, Greenland etc. 

2. Ice caps - Ice caps are the covers of snow and ice on the mountain ranges 

from which the valley or mountain glaciers originate. Though they can 

also be found at the lower altitudes. Ice caps have an area of less than 

50,000 km2. 

3. Piedmont Glaciers - The piedmont glaciers form a continuous ice sheet 

at the base of mountains. The Malaspina Glacier in Alaska is one of the 

most famous examples of this type of glacier 

4. Valley Glaciers - A glacier that fills a valley is called a valley glacier. 

The valley glaciers are commonly known as Alpine Glacier and are found 

in the valleys created by lofty mountains such as Himalaya in India. 

Mechanism of erosion and deposition 

 Erosion by glaciers is tremendous because of friction caused by sheer 

weight of the ice. 

 The rate of erosion is determined by several factors such as the velocity 

of flow, gradient of the slope, the weight of the glacier, the temperature of 

the ice and the geological structure of the valley 

 A glacier erodes its valley through two processes plucking and abrasion. 

 Plucking - By Plucking , the glacier freezes the joints and beds of the 

underlying rocks tears out individual blocks and drags them away 

 Abrasion - By abrasion , the glacier scratches, scraps, polishes and 

scours the valley floor with the debris frozen into it. These fragments are 

powerful agents of denudation 



 As glaciers move over bedrock, large blocks and fragments of rocks are 

plucked from the land by glaciers. This mass of rocks and debris creates 

huge erosion potential and erodes the bed and sides of the valley through 

which glaciers flow. 

 The movement of glaciers continuously erodes the bedrock and levels of 

the plain. Eventually, the slope is so much reduced that no further 

movement is possible and so glacier stops and deposits the debris in the 

vast outwash plain. 

 

Glacial Erosion 

  

Glacial Landforms 

Glaciation generally gives rise to erosional features in the highlands and 

depositional features on the lowlands, though these processes are not mutually 

exclusive because a glacier plays a combined role of erosion, transportation and 

deposition throughout its course 

 

  

Erosional Landforms 

Cirque 

 Cirques are horseshoe shaped, deep, long and wide troughs or basins with 

very steep to vertically dropping high walls at its head as well as sides. 

 Cirques are often found along the head of Glacial Valley 

 The accumulated ice cuts these cirques while moving down the mountain 

tops. 

 After the glacier melts, water fills these cirques, and they are known as 

cirque lake. 



 

 Horns 

 Horns form through head-ward erosion of the cirque walls. 

 If three or more radiating glaciers cut headward until their cirques meet, 

high, sharp pointed and steep-sided peaks called horns form. 

 

Horn 

Aretes 

 Arete is a narrow ridge of rock which separates two valleys. 

 Aretes are typically formed when two glacial cirques erode head-wards 

towards one another 

 The divides between Cirque side walls or head walls get narrow because 

of progressive erosion and turn into serrated or saw-toothed ridges 

referred to as aretes with very sharp crest and a zig-zag outline. 

 

Arete 

 Glacial Valleys 

 Glaciated valleys are trough-like and U-shaped with wide, flat floors and 

relatively smooth, and steep sides. 

 When the glacier disappears, and water fills the deep narrow sections of 

the valley, a ribbon lake is formed. 



 

Glacial Valley 

 Fjords/Fiords 

 A fjord or fiord is a long, narrow and steep-sided inlet created by a 

glacier 

 They are formed where the lower end of a very deep glacial trough is 

filled with sea water 

 Fjords are common in Norway, Chile, and New Zealand etc. 

 

Fjord/Fiord 

 

 Hanging Valleys 

 A hanging valley is a tributary valley that is higher than the main valley. 

Hanging valleys are common along glaciated fjords and U-shaped 

valleys. 

 The main valley is eroded much more rapidly than the tributary valleys as 

it contains a much larger glacier 

 After the ice has melted tributary valley, therefore, hangs above the main 

valley 

 The faces of divides or spurs of such hanging valleys opening into main 

glacial valleys are quite often truncated to give them an appearance like 

triangular facets. 

 Often, waterfalls form at or near the outlet of the upper valley 

 Thus, the hanging valley may form a natural head of water for generating 

hydroelectric power 

 

Hanging Valley 

 



 Depositional Landforms 

Outwash plains 

 An outwash plain is a plain at the foot of the glacial mountain 

 They are made up of fluvioglacial sediments, washed out from the 

terminal moraines by the streams and channels of the stagnant ice mass. 

 As it flows, the glacier grinds the underlying rock surface and carries the 

debris along. 

 When the glacier reaches its lowest point and melts, it leaves behind a 

stratified deposition material, consisting of rock debris, clay, sand, gravel 

etc. with larger boulders being deposited near the terminal moraine, and 

smaller particles travelling further before being deposited. 

 The stratified surface thus formed is called as an outwash plain and a 

downward extension of the deposited finer particles and clay material is 

called valley train. 

 

Outwash Plain 

 

 Moraines 

 The unassorted coarse and fine debris dropped by the melting glaciers is 

called glacial till. 

 The long ridges of deposits of these glacial till is called as Moraines 

 Depending on its position, moraines are classified into be ground, lateral, 

medial and terminal moraine. 

 Terminal Moraines - Terminal moraines are long ridges of debris 

deposited at the end (toe) of the glaciers. 

 Lateral Moraines - Lateral moraines form along the sides parallel to the 

glacial valleys. These moraines partly or fully owe their origin to 

glaciofluvial waters pushing up materials to the sides of glaciers. 

 There can be many lateral moraines on either side in a glacial valley. The 

lateral moraines may join a terminal moraine forming a horse-shoe 

shaped ridge 

 Ground Moraines - Many valley glaciers retreating rapidly leave an 

irregular sheet of till over their valley floors. Such deposits varying 

greatly in thickness and in surface topography are called ground 

moraines. 

 Medial Moraines - The moraine in the centre of the glacial valley 

flanked by lateral moraines is called medial moraine. They are 

imperfectly formed as compared to lateral moraines. 

 Sometimes medial moraines are indistinguishable from ground moraines. 

  



 

Types of Moraine 

Eskers 

 An esker is a long, winding sinuous ridge of stratified sand and gravel 

 Eskers are frequently several kilometres long and, because of their 

peculiar uniform shape, are somewhat like railway embankments 

 When glaciers melt in summer, the water flows on the surface of the ice 

or seeps down along the margins or even moves through holes in the ice. 

 These waters accumulate beneath the glacier and flow like streams in a 

channel beneath the ice. 

 Such streams flow over the ground with ice forming its banks. 

 The stream underneath carries coarse materials such as boulders, blocks 

which gets deposited in the bed and when the glacier melts the deposits 

forms a sinuous ridge called eskers. 

  

 

Eskers 

Drumlins 

 Drumlins are smooth oval shaped ridge-like features composed mainly of 

glacial till with some masses of gravel and sand. 

 The drumlins form due to the dumping of rock debris beneath heavily 

loaded ice through fissures in the glacier. 

 The long axes of drumlins are parallel to the direction of ice movement. 

 They may measure up to 1000m in length and 30-35 m or so in height. 

 One end of the drumlins facing the glacier called the stoss end is blunter 

and steeper than the other end called the tail. 

  



 

Drumlins 

 

 

 
 

Unit IV:Geomorphic agents and Processes: Landforms formed due to 

Erosion,Transportation and Deposition of Running water, Wind and Glacier. 
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FIGURE - EROSIONAL LANDFORMS OF GLACIERS 
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FIGURE - GLACIAL DEPOSITIONAL LANDFORMS 
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Unit V: Landforms formed due to Erosion, Transportation and Deposition of Waves 

and     Underground water

                                          WAVES (COAST)

Sea waves are defined as undulations of sea water characterized by well developed crests and 

troughs. Waves are generated due to friction on water surface caused by blowing 

winds.Horizontal movement of sea water caused by the wind, rotation of the earth, etc. are 

called waves. Waves are nothing but the oscillatory movements that result in the rise and 

fall of water surface. Waves are a kind of horizontal movements of the ocean water. They are 

actually the energy, not the water as such, which moves across the ocean surface. This energy 

for the waves is provided by the wind .In a wave, the movement of each water particle is in a 

circular manner. A wave has two major parts: the raised part is called as the crest while the 

low-point is called as the trough 

Processes and mechanism of sea wave erosion

The combined effect of waves, currents and tides result in a variety of gradational processes 

acting in the coastal zone. Coastal erosion happens in the form of   

a) Hydraulic action,   

b) Corrosion (or) abrasion,   

c) Attrition,   

d) Corrosion (or) solution and    

a) Hydraulic action is the impact of moving water on the coastal rocks. It is caused by the 

direct impact of waves on the coasts.  Enormous pressures can build as water and air are 

compressed into the rock fractures.   

b) Abrasion (or) corrosion is a kind of erosion happening with the help of tools of erosion.  

In water suspension coarse sands, pebbles, cobbles and boulders are used by the waves to 

attack the coastal rocks.   

c) Attrition is a process in which mechanical tear and wear can break any rock mass into 

fragments.  Mutual collision effected by backwash and rip currents are powerful tools of 

coastal erosion.   

d) Corrosion (or)  Solution is the chemical alteration of rocks which are soluble and due to 

their contact with the seawater.  Solution is locally important especially where soluble rock is 

exposed along the shore Due to periodic wetting and drying a wide range of chemical 

processes happens on the coastal rocks which lead to both physical disintegration and 

chemical decomposition.   

I.EROSIONAL LANDFORMS

1. Sea Cliffs: The most widespread landforms of erosional coasts are sea cliffs. Wave erosion 

undercuts steep shorelines creating coastal cliffs. A sea cliff is a vertical precipice created by 

waves crashing directly on a steeply inclined slope. These very steep to vertical bedrock cliffs 

range from only a few metres high to hundreds of metres above sea level. Their vertical 

nature is the result of wave-induced erosion near sea level and the subsequent collapse of 

rocks at higher elevation. Hydraulic action, abrasion, and chemical solution all work to cut a 

notch at the high water level near the base of the cliff. Constant undercutting and erosion 

causes the cliffs to retreat landward. 

!!!!

2. Wave cut platform At the base of most cliffs along a rocky coast one finds a flat surface 

at about the mid-tide elevation. This is a benchlike feature called a wave-cut platform, or 

wave-cut bench. Such surfaces may measure from a few metres to hundreds of metres wide 

and extend to the base of the adjacent cliff. They are formed by wave action on the bedrock 

along the coast. The formation process can take a long time, depending on the type of rock 

present. The existence of extensive wave-cut platforms thus implies that sea level did not 

fluctuate during the periods of formation. Multiple platforms of this type along a given reach 

of coast indicate various positions of sea level. 



3. Sea arch: Another spectacular type of erosional landform is the sea arch, which forms as the 

result of different rates of erosion typically due to the varied resistance of bedrock. These 

archways may have an arcuate or rectangular shape, with the opening extending below water 

level. The height of an arch can be up to tens of metres above sea level. 

 

4. Sea stacks: The subaerial remnants of headlands that project above the shore platform   

with wave refraction, headlands are eroded on three sides, causing sections of headland to be 

isolated as sea stacks. 

5. Sea caves: Differential erosion by sea waves through a rock with varying resistance across 

its structure produces arched caves in rocks called sea caves. The common products of wave 

erosion   at the base of sea cliffs. A sea cave is a hollow excavated by waves in a zone of 

weakness on a cliff. The cave depth is greater than the entrance width. 

6. A blowhole may form in the roof of a sea cave by the hydraulic and pneumatic action of 

waves, with fountains of spray from the top. If blowholes become enlarged, they 

maycollapses. 
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3. Bars are deposits of sand and gravel laid down by waves and currents which separate the   

shoreline from the sea. They act as a barrier between the mainland and the sea. 

4. When one end of such bar is attached to the coast and other extends into the sea, it is called 

asa spit. 

5. Tombolo is a deposition landform in which an island is attached to the mainland by a 

narrow piece of land such as a spit or bar. 

6. Sometimes due to deposition of waves and currents, both ends of the bar join to enclose a 

part of sea water between the coast and the bar. This enclosed part of the sea forms a lake of 

saline water called as Lagoon. Lagoon is generally connected with the sea through a narrow 

passage. 

_-___

GROUNDWATER

The part of rain or snow-melt water which accumulates in the rocks after seeping through the 

surface is called underground water or simply groundwater. The works of groundwater are 

mainly seen in rocks like limestone, gypsum or dolomite which are rich in calcium carbonate 

I.Erosional Landforms due to Groundwater

Sinkholes and caves are erosional landforms formed due to the action of ground water. 

1. Sinkholes: Small to medium sized rounded to sub-rounded shallow depressions called 

swallow holes forms on the surface of rocks like limestone by the action of the solution. A 

sinkhole is an opening more or less circular at the top and funnel-shaped towards the bottom. 

When as sinkhole is formed solely through the process of solution, it is called as a solution 

sink. 

!!!!

2. Doline

A doline is a closed depression draining underground in karst areas. It can be cylindrical, 

conical, bowl or dish shaped. The diameter ranges from a few meters to many hundreds of 

meters. The name doline comes from dolina, the Slovenian word meaning valley. The 

term Doline is sometimes used to refer collapse sinks. 

3. Lappies

Lappies are the irregular grooves and ridges formed when most of the surfaces of limestone 

are removed by solution process .The highly corrugated and rough surface of limestone litho 

logy characttterized by low ridges and pinnacles ,narrow clefts and numerous solution holes 

is called lapies.  



4.Uvalas: When several sink holes join together to form valley of sinks, they are called 

as valley sinks or Uvalas. 

5. Polje:

Most extensive larger than dolines,depressions are called poljes.Polje is an elongated basin 

having a flat floor and steep walls. It is formed by the coalescence of several sinkholes. The 

basins often cover 250 square km and may expose “disappearing streams.” Most of these 

basins have steep enclosing walls that range from 50 to 100 meter in height, giving rise to the 

name “blind valley.

6. Caves

Caves normally have an opening through which cave streams are discharged. Caves having 

an opening at both the ends are called tunnels. In the areas where there are alternative beds of 

rocks (non-soluble) with limestone or dolomite in between or in areas where limestone are 

dense, massive and occurring as thick beds, cave formation is prominent. 

II.Depositional landforms of groundwater

1. Curtains

Numerous needle shaped strip stones hanging from the cave ceiling are called drapes or 

curtains 

2.Stalactites and stalagmites

They are formed when the calcium carbonates dissolved in groundwater get deposited once 

the water evaporates.These structures are commonly found in limestone caves.Stalactites are 

calcium carbonate deposits hanging as icicles while Stalagmites are calcium carbonate 

deposits which rise up from the floor.When a stalactite and stalagmite happened to join 

together, it gives rise to pillars or columns of different diameters 

. 
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! gmz<!Yr<gz<!fitjmuqz<!upqfQi<!niqh<H?!fqzs<siqU?!HuqbQi<h<H!uqjs!Ngqux<xqe<!

%m<Ms<! osbziz<! hikqg<gh<hm<M! sqxbkig! hqe<ejmgqxK/! hqe<H! nK! hqe<ejmf<k!

-mk<kqz<! yV! njz! niqh<hizie! ohR<s<! )wave cut bench)! Okie<XgqxK/! -kje!

nMk<Kt<t! hGkqbqz<! njzbqz<! gzf<kqVg<Gl<! ohiVt<gtqz<! dbvib<f<K! niqk<kz<!

osbziz<! yV! njz! niqOljm! )abrasion platfor)! Okie<XgqxK/! njz! niqh<hizie!

ohR<s<?!njz!niqOljm!Ngqbju!Yr<gzqe<!nc!uivk<kqzqVf<K!gmjz!Ofig<gq!fQ{<M!

osz<gqe<xe/! Yr<gzqe<! ncuivk<kqz<! okimr<gq! gmjz! Ofig<gq! fQ{<cVg<Gl<! njz!

niqh<hizie!ohR<S!sx<X!okijzUg<gh<hiz<!yV!njz!niqOljmbig!gim<sq!kVgqxK/!

-K!njzgt<?!fQOvim<ml<!Ohie<xux<xqe<!fQ{<mgiz!niqh<Hs<!osbziz<!Okie<XgqxK/!

4/!4/!4/!4/!fQm<M!fqzr<gt<fQm<M!fqzr<gt<fQm<M!fqzr<gt<fQm<M!fqzr<gt<!!!!))))hand lands) 

gmOzivk<kqZt<t!ole<!hijxgt<!wtqkqz<!niqg<gh<hMl<!OhiK!gceh<!hijxgt<!

nu<uiX! niqg<gh<hmilz<! gmjz! Ofig<gq! fQ{<M! -Vg<gqe<xe/! -ju! fQm<M! fqzr<gt<!

)head lands)!weh<hMl</!

5/!!5/!!5/!!5/!!gmx<Gjggmx<Gjggmx<Gjggmx<Gjg!!!!))))Sea cave) 

! fQm<M! fqzk<kqe<! -V! hg<gk<kqZl<! njz! LxqU! Wx<hm<M! njzgt<! Guqf<K!

OliKgqe<xe/! nh<OhiK! nke<! -V! Hxk<kqZl<! ohiqb! Kuivl<! Wx<hMgqxK/! -K!

gmx<Gjg!)sea cave)!weh<hMl</!

6/!6/!6/!6/!gmz<!ujtUgtgmz<!ujtUgtgmz<!ujtUgtgmz<!ujtUgt<!<!<!<!))))Sea Arches) 

! gmx<Gjggt<! hch<hcbig! dt<! Ofig<gqBl<?! Olz<! Ofig<gqBl<! niqg<gh<hMukiz<!

fQm<M! fqzk<kqe<! -V! Hxk<kqZLt<t! -ju! -j{f<K! Gpib<! Ohie<x! njlh<jh!

Wx<hMk<Kgqe<xe/! -ju! OlZl<! niqg<gh<hm<M! ohiqbkiGl<! OhiK! gmz<! ujtUgtig!

)sea arches) liXgqe<xe/!

! gmz<!ujtuqe<!yV!hGkq!fQm<M!fqzk<kqZl<!lx<oxiV!hGkq!gmzqZl<!-j{f<K!

yV!hizl<!Ohiz<!gi{h<hMgqxK/!weOu!-K!-bx<jgh<!hizl<! )natutal bridge) weUl<!

njpg<gh<hMgqxK/!

!

7/!7/!7/!7/!gmz<K~{<!)gmz<K~{<!)gmz<K~{<!)gmz<K~{<!)Stack) 

! gmz<! ujtUgt<! OlZl<! niqg<gh<hMl<! OhiK! nux<xqx<gqjmbie! -j{h<Hgt<!

djmf<K!uqPgqe<xe/!nh<OhiK!fQm<M!fqzk<kqzqVf<K!gmz<!ujtuqe<!lXhGkq!hqiqf<K!

uqMgqxK/!-u<uiX!hqiqf<K!hGkq!yV!K~j{h<!Ohiz<!gim<sqbtqg<Gl</!-K!gmz<!K~{<!

)stack)!weh<hMl</!!

8/!wR<sqbhijx!)8/!wR<sqbhijx!)8/!wR<sqbhijx!)8/!wR<sqbhijx!)Stump) 

fitjmuqz<! gmz<! K~[l<!njzgtiz<!niqg<gh<hm<M!ngZgqxK/!Neiz<!nK!

-Vf<k! -mk<kqz<! hijxgt<! LPjlbig! ngx<xh<hmilz<! sqxqK! wR<sqbqVg<Gl</! -K!

wR<sqb! hijx! nz<zK! )stump) weh<hMl</njzgtqe<! liXhm<m! niqh<Hk<! ke<jlbiz<!

gmOzivk<kqe<! sqX!ujtUgTl<?!ohif<KgTl<! Okie<Xgqe<xe/!-ju!sqXGmi! )cove)?!

ohVr<Gmi!)bright)?!uqiqGmi!)bay)!we!hz<OuX!ohbi<gtqz<!njpg<gh<hMgqe<xe/!

II.njz!njz!njz!njz!hcuqk<kziz<!Okie<Xl<!fqzk<Okix<xr<gthcuqk<kziz<!Okie<Xl<!fqzk<Okix<xr<gthcuqk<kziz<!Okie<Xl<!fqzk<Okix<xr<gthcuqk<kziz<!Okie<Xl<!fqzk<Okix<xr<gt<<<<!!!!

2/!hQs<S2/!hQs<S2/!hQs<S2/!hQs<S!!!!

! hQs<S! )beach) we<hK! njz! niqh<hizie! ohR<sqz<! hcf<K! gi{h<hMl<!

ohVf<Kgt<gjtg<! ogi{<m! yV! olz<zqb! nMg<jgg<! Gxqg<Gl</! -kqz<! l{z<?!

%pir<gx<gt<! Ngqbju! gi{h<hMgqe<xe/! -K! yV! kx<gizqgh<! hcuiGl</! sqz!

gmx<gjvgtqz<! hQs<Sgt<! F~x<Xg<g{g<gie! jlz<! fQtk<kqx<G! okimi<s<sqbigg<!

gi{h<hMgqe<xe/! ujtUgjtg<! ogi{<Mt<t! gvM! Lvmie! gmx<gjvgtqz<! -ju!

uqiqGmig<gtqe<! kjzh<hqz<! Yvk<kqz<! hcf<K! gi{h<hMgqe<xe/! -u<uiX! uqiqGmiuqe<!

kjzh<hqz<!njlBl<<!hQs<Sg<G!uqiqGmi!kjzh<H!hQs<S! )bay head beach)!weUl<?!hig<gm<!

hQs<S! )pocet beach) weUl<?! hqjxs<! sf<kqve<! hQs<S! )crescent beach)! weUl<! ohbi<gt<!

dt<te/!

! sqz! slbl<! fQm<M! fqzk<kqe<! Ljebqz<! hijxk<! Kgt<gt<! hcf<K!

gi{h<hMuK{<M/!-K!fQm<M!fqz!hQs<S! )head land beach)!weh<hMl</!fQm<M!fqzr<gjtg<!

gim<cZl<!uqiqGmig<gtqz<!hQs<Sgt<!lqGkqbigg<!gi{h<hMgqe<xe/!

!



!

3/!l{z<!kqm<Mgt<!)3/!l{z<!kqm<Mgt<!)3/!l{z<!kqm<Mgt<!)3/!l{z<!kqm<Mgt<!)bars) 

l{z<?! svjtg<gz<! Ohie<xju! njzgtiZl<! fQOvim<mr<gtiZl<! gmk<kh<hm<M!

gmzc! ktk<kqz<! hcuk<kiz<! l{z<! kqm<M! )sand bar)! Okie<XgqxK/! -K! gmzqz<!

nlqp<f<Oki!nz<zK!gmZg<G!Olz<!wPl<hqObi!gi{h<hMl</!

4/!fQ{<m!l{z<4/!fQ{<m!l{z<4/!fQ{<m!l{z<4/!fQ{<m!l{z<kqm<M!)kqm<M!)kqm<M!)kqm<M!)Spit) 

! l{z<! kqm<Mgtqe<! njlh<jhBl<! -Vh<hqmk<jkBl<! ohiVk<K! nju! hz<OuX!

ohbi<gtqz<!njpg<gh<hMgqe<xe/!l{z<!kqm<ce<!yV!Lje!fqzk<OkiM!-j{f<Kl<!lX!

Lje!gmjz!Ofig<gq!fQ{<Ml<!gi{h<hm<miz<!nK!fQ{<m!l{z<!km<M!)spit)!weh<hMl</!

-K!ohiKuig!yV!Ofi<g<Ogim<cz<!gmOzivk<kqx<G!-j{bigg<!gi{h<hMgqxK/!Neiz<!

fQOvim<mr<gt<! fqzk<jk! Ofig<gqb! hiBl<! hGkqgtqz<! fQ{<m! l{z<! kqm<M! fQOvim<mk<kqe<!

kqjsg<G!yh<h!ujtf<K!gi{h<hMgqxK/!-K!ujtf<k!l{z<!kqm<M! )recurved spit or 

hook)! weh<hMl</! sqz! slbr<gtqz<! fQm<M! fqzk<kqe<! -V! hg<gr<gtqZl<! fQ{<m! l{z<!

kqm<Mgt<! -xg<jggt<! Ohiz<! uti<f<K! gi{h<hMgqe<xe/! nh<OhiK! nf<! fQm<M! fqzl<!

-xg<jg!ogi{<m!fQm<M!fqzl<!)wigned head land)!weh<hMl</!

! fQ{<m!l{z<!kqm<ce<!)spit)!-V!LjegTl<!fqzk<OkiM!-j{g<gh<hm<cVf<kiZl<!

nK!l{z<! kqm<M! )bar) we<Ox!njpg<gh<hMgqxK/! sqz! slbr<gtqz<! l{z<! kqm<M! yV!

ujtbl<! Ohiz<! yV! kQUme<! -j{g<gh<hm<cVg<Gl</! -kx<G! ujtb! l{z<! kqm<M!

)looped bar)!we<hK!ohbi</!!

5/!5/!5/!5/!-j{g<Gl<!l{z<!kqm<Mgt-j{g<Gl<!l{z<!kqm<Mgt-j{g<Gl<!l{z<!kqm<Mgt-j{g<Gl<!l{z<!kqm<Mgt<!)<!)<!)<!)Tomboros) 

sqz! -mr<gtqz<! fqzk<kqzqVf<K! uti<f<K! osz<Zl<! fQ{<m! l{z<! kqm<Mgt<!

nVgqZt<t! kQUgtqz<! -j{uK{<M/! -ju! -j{g<Gl<! l{z<! kqm<Mgt<! )tombolos)!

weh<hMl</!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!fqzk<kc!fQi<fqzk<kc!fQi<fqzk<kc!fQi<fqzk<kc!fQi<!!!!

I. fqzk<kc!fQiqe<!niqh<hqeiz<!Okie<Xl<!fqzk<Okix<xr<gtfqzk<kc!fQiqe<!niqh<hqeiz<!Okie<Xl<!fqzk<Okix<xr<gtfqzk<kc!fQiqe<!niqh<hqeiz<!Okie<Xl<!fqzk<Okix<xr<gtfqzk<kc!fQiqe<!niqh<hqeiz<!Okie<Xl<!fqzk<Okix<xr<gt<<<<!!!!

! S{<{il<Hh<! hijxgt<! fQi<HG! ke<jljbg<! ogi{<cVh<hkiZl<! YvtUg<G! fQiqz<!

gjvukiZl<!nux<xqz<!keqk<ke<jl!ogi{<m!fqzk<Okix<xr<gt<!Okie<Xgqe<xe/!ljpfQi<!

utql{<mzk<kqZt<t! gii<he<jm! Ng<j^jmg<! gjvk<Kg<! ogi{<M! fQi<k<k! gii<hieqg<!

nlqzligq! S{<{il<Hh<! hijxjb! njmgqxK/! nh<OhiK! S{<{il<H! wtqkqz<!

gjvbg<%cb!giz<sqbl<!jhg<!gii<hOem<mig!liXgqxK/!-K!nlqzl<!gzf<k!fqz!fQiqz<!

wtqkqz<! gjvf<K! gmk<kh<hMgqxK/! S{<{il<Hh<! hijxbqZt<t! ouch<Hgt<?! uqiqsz<gt<!

nMg<Gk<ktl<! Ngqbux<xqe<! upqOb! -u<ulqzl<! gzf<k! fQi<! DMVuqs<! osz<Zl<OhiK!

gjvkz<!osb<jgbiz<!hikqg<gh<hm<M!hz<OuX!fqzk<Okix<xr<gt<!Okie<Xgqe<xe/!

!!!!

!!!!

2/!gqtqe<m<!)2/!gqtqe<m<!)2/!gqtqe<m<!)2/!gqtqe<m<!)clint) 

S{<{il<Hh<! hqvOksr<gtqz<! ohVljpbqe<OhiK! ljpfQi<! uqjvuqz<! ucukqz<jz/!

nh<OhiK! fQiqe<! gjvkz<! osbziz<! hQmH,lqbqe<! hvh<hqz<! ngpqOhie<x! ht<tr<gt<!

Okie<Xgqe<xe/! -ju! ge! sKvr<gtigg<! gi{h<hMgqe<xe/! -u<uiX! niqg<gh<hm<M!

Okie<Xl<!ges<!sKvr<gjt!gqtqe<m<!)clint)!we<hi</!

3/!omi<vi!Ovi^i!)3/!omi<vi!Ovi^i!)3/!omi<vi!Ovi^i!)3/!omi<vi!Ovi^i!)Terra rosa)

fqz! fQi<! kjvg<Gt<! uqiqsz<gt<! upqOb!DMVuqs<! osz<Zl<! OhiK! hijxgjtg<!

gjvk<K! osl<l{<?! gtql{<! Ohie<x! l{<gjtk<! kqxf<k! uqiqsz<gtqz<! hcb! uqm<Ms<!

osz<gqxK/!-h<! hcUgt<! hz!ncgt<!ujv!gel<!ogi{<Ml</! hijxgjt!LPjlbig!

&cg<ogi{<Ml<!dt<te/!-h<hcuqx<G!omi<vi!Ovi^i!)terra rosa)!we<hK!ohbi</!

!

4/zh<hQ^<!)4/zh<hQ^<!)4/zh<hQ^<!)4/zh<hQ^<!)lapies)

dbi<f<k! hGkqgtqz<! S{<{il<Hh<! hijxbqe<! uqiqsz<gtqZt<t! omi<vi! Ovi^i!

Ohie<x! ohiVm<gt<! ngx<xh<hm<mhqe<! hijxgt<! niqg<gh<hm<Ml<! )etched) 

ht<tlig<gh<hm<Ml<(pitted) gjmbh<hm<Ml<! )grooved)! uiqh<ht<tr<gt<! )fluted)! Wx<hm<Ml<!

K~{<gt<! Ohie<X! gim<sqbtqg<Gl<! -k<kjgb! gvM!Lvmie! hvh<hqx<G! zh<hq <̂! )lapies)!

we<hK!ohbi</!

5/!5/!5/!5/!dxqR<sqk<!KjtgtdxqR<sqk<!KjtgtdxqR<sqk<!KjtgtdxqR<sqk<!Kjtgt<!<!<!<!(sink holes) 

S{<{il<Hh<! hqvOksk<kqz<! lqgs<! sikiv{ligg<! gi{h<hMl<! fqzk<Okix<xr<gtqz<!

dxqR<sqk<Kjt!ye<xiGl</!dxqR<sqk<!Kjt!we<hK! sqz!ncgt<!Lkz<!F~X!ncgt<!

ujv! Npr<ogi{<m! yV! ht<tliGl</! -K! Hez<! )funnel)! ucl<! ogi{<mK/!

-u<dxqR<sqk<Kjtgt<!ohiqb!fqzr<gtqz<!F~x<Xg<g{g<gig!gi{h<hMgqe<xe/!!

6/!6/!6/!6/!omijze<!)omijze<!)omijze<!)omijze<!)Doline) 

dxqR<sqk<! Kjtgjth<! ohiKuig! -Vujgh<hMk<kzil</! nju)2*! gjvf<K!

dVuie! dxqR<sqk<Kjt! )solution sink)! )3*! ofiVr<gq! dVuie! dxqR<sqk<Kjt!

)collapse sink)! we<heuiGl</! hijxgtqz<! gjvkz<! osb<jgbiz<! Okie<Xl<! Kjtgt<!

gjvf<K! dVuie! dxqR<sqk<! Kjtgt<! weh<hMl</! -K! sqz! slbr<gtqz<! omijze<!

)doline)! we<X!njpg<gh<hMgqxK/! ofiVr<gq!dVuie!dxqR<sqk<! Kjtbqz<! hg<gr<gt<!

siqU! lqGf<kkigg<! gi{h<hMl</! ofiVr<gqb! Kjtgjtg<! gim<cZl<! omizqEg<gt<!

w{<{qg<jgbqz<!nkqgl<!gi{h<hMgqe<xe/!!

7/!7/!7/!7/!duiziduiziduiziduizi(Uvala) 

ljpfQi<! upqf<K! omizqEg<gitqe<! upqOb! HGf<k! ncfqzh<! hijkbqz<! ose<X!

nch<higk<jk!njmgqxK/!sqz!slbr<gtqz<!kjvbqz<!upqBl<!fQi<!dxqR<sqk<!Kjtgtqz<!

uqPukiz<! nk<kjgb! Kjtgjt! uqPr<Gl<! Kjtgt<! )Swallow holes)! we<gqOxil</!

-ju! nVgVOg! Okie<Xl<OhiK! -j{f<K! yV! ohiqb! ht<tlig! liXgqe<xe/!



-ux<xqx<G!-jmbqZt<t!%jv!ofiVr<gq!uqPukiz<!yV!ohiqb!ht<tl<!Okie<Xgqe<xK/!

-u<uiX!Okie<Xl<!ht<tl<!Buizi!)Uvala)!weh<hMl</!

! Npl<!Gjxf<k!ngzlie!omizqEju?!gjvf<K!dVuie!km<M! )solution pan)!

we<gqOxil</!sqz!slbr<gtqz<!gjvf<OkiMl<!gtq!l{<{iz<!-ju!njmhMl<OhiK!nr<G!

fQi<! Okr<GgqxK/!nh<OhiK!nju!dxqR<sqk<!Kjt!Gtr<gt<! )Sinkhole pond) nz<zK!

gii<̂ <m<!Wiqgt<!)Karst lakes)weh<hMgqe<xe/!

8/!Ohiz<o\!)8/!Ohiz<o\!)8/!Ohiz<o\!)8/!Ohiz<o\!)Polje) 

Ohiz<o\! we<hK! Npl<! Gjxf<k?! siqU! lqGf<k?! yV! km<jmbie! fQ{<m!

ht<tliGl</! Ohiz<o\Ul<! yV! ujgbie! dxqR<Sk<! KjtbiGl</! -ke<! kjv!

sKsKh<hig!-Vg<Gl</!gjvkz<!osb<jgbiz<!Okie<Xl<!Ohiz<o\/!Buizijuh<!OhizOu!

gim<sqk<!kf<kiZl<!Okix<xk<kqZl<?!hvh<hqZl<!nK!hqe<ekqzqVf<K!lixqbqVg<gqxK/!Buizi!

yV!sqz!Wg<gi<!hvh<htuqz<!lm<MOl!gi{h<hMl<OhiK!Ohiz<o\!hz!sKv!jlz<!hvh<hqx<G!

hvuqbqVg<Gl</!

II .fqzk<kc!fQiqe<!hckzqeiz<!Wx<hmg<%cb!fqzk<Okix<xl<fqzk<kc!fQiqe<!hckzqeiz<!Wx<hmg<%cb!fqzk<Okix<xl<fqzk<kc!fQiqe<!hckzqeiz<!Wx<hmg<%cb!fqzk<Okix<xl<fqzk<kc!fQiqe<!hckzqeiz<!Wx<hmg<%cb!fqzk<Okix<xl<!!!!

2/!2/!2/!2/!ncfqzg<Gjgncfqzg<Gjgncfqzg<Gjgncfqzg<Gjg!!!!

! ncfqzg<!Gjg!we<hK!nc!fqzk<kqZt<t!S{<{il<Hh<!hijx!gjvf<K!Okie<xqb!

yV!-bx<jgbie!oux<xqmliGl</!-g<Gjggt<!osr<Gk<kigOui!nz<zK!gqjmbigOui!

gi{h<hMgqe<xe/!ncfqzg<!Gjggtqz<!sqz!slbl<!nVuqgt<!gi{h<hMuK{<M/!ux{<m!

Gjggt<! sqz! slbr<gtqz<! hz<OuX! lm<mr<gjtg<! ogi{<M! hcOhie<X!

gim<sqbtqg<gqe<xe/! S{<{il<Hh<hijxgtqZt<t! &m<Mg<gtqz<! fqzfQi<! hib<ukiz<! nK!

hijxgjtg<!gjvk<K!Gjggjtk<!Okix<Xuqg<gqxK/!

3/3/3/3/Gjgk<kqjvgtGjgk<kqjvgtGjgk<kqjvgtGjgk<kqjvgt<!)<!)<!)<!)Curtains) Gjgbqe<! Olz<%jvbqzqVf<K! fQtlie! ouch<Hgtqe<!

upqOb! osim<Mgqe<x! ljpfQvieK! yV! okimi<s<sqbie! K{<M! S{<{il<Hg<gz<!

hcur<gjt! Wx<hMk<Kgqe<xK/! -juOb! Gjgk<kqjvgt<! weh<hMgqe<xe/ncfqzg<!

Gjggtqz<! hz<OuX! hckz<! fqzk<Okix<xr<gt<! gi{h<hMgqe<xe/! -ju! m<vioui<jme<!

)travertine) weh<hMl</! S{<{il<Hh<! hijxbqZt<t! giz<sqbl<! gii<hOem<! fQiqz<! gjvf<K!

Gjgbqe<! %jvbqZl<?! SuiqZl<?! kjvbqZl<! yPgq! dzi<ukiz<! -k<kjgb!

fqzk<Okix<xr<gt<! Okie<Xgqe<xe/! -ux<xqz<! Lg<gqblieju! %jvbqzqVf<K!

yPgqk<Okie<Xl<! ^<mizg<jmm<^<mizg<jmm<^<mizg<jmm<^<mizg<jmm<! )stalagtite : gz<! uqPK*?! ^<mijzg<jlm<^<mijzg<jlm<^<mijzg<jlm<^<mijzg<jlm<! )stalagmite : 

gz<Ljt*! we<hkiGl</! ^<mizg<<jmm<! we<hK! Gjgbqe<! %jvbqzqVf<K! gQp<Ofig<gq!

uti<f<K! okir<GukiGl</! <̂mizg<jmm<czqVf<K!yPGl<! giz<sqbl<! gii<hOem<! kjvbqz<!

uqPf<K!dzi<f<K! hch<hcbig! Olz<! Ofig<gq!utVgqxK/!-K! <̂mizg<jlm<! weh<hMl</!

-ux<jxk<! kuqv!Gjggtqz<!K~{<gt<?geh<hm<jmgt<! )columns)! Ohie<x!njlh<HgTl<!

gi{h<hMgqe<xe/! ^<mizg<jmm<Ml<! ^<mizg<jlm<Ml<! -j{Bl<OhiK! yV! K~{i!

liXgqxK/! ^<mizg<jmm<ce<! gqjtgt<! gqjmbigOui! nz<zK! gib<f<Oki! nz<zK!

Olz<Ofig<gqObi!utVl<OhiK!nju!oazqg<jmm<!weh<hMgqe<xe/!

............!

 



GROUND WATER EROSIONAL AND DEPOSITIONAL LAND FORMS 

Groundwater - The part of rain or snow-melt water which accumulates in the rocks after 

seeping through the surface is called underground water or simply groundwater. 

 

1.   Sink Holes:  

 A sinkhole is a surface depression in a region of limestone or chalk terrain.  

 Some sinkholes are filled with soil washed from nearby hillsides, while others are steep 

sided, dug holes.  

 They develop where the limestone is more susceptible to solution, weathering or where 

an underground cover near the surface has collapsed.  

 A sinkhole is an opening more or less circular at the top and funnel-shaped towards end.  

 A sinkhole formed solely through the action of solution is called solution sink.  

 

Swallow Holes :  

 They are cylindrical in shape lying underneath the sinkholes at some depth.  

 Medium to small sized rounded to sub-rounded shallow depression on the surface of rock 

known as swallow holes.  

 In limestone regions, the surface streams often enter the sinkholes and then disappear 

underground through swallow holes.  

 It is so, because these holes are connected to the underground caverns on their other side.  

 

3.   Caverns :  

Caverns are interconnected subterranean cavities in bedrock formed by the corrosions action of 

circulating underground water on limestone. They are found near Dehradun in Uttarakhand and 

in Almora in Kumaon Himalayas. The caves of Kotamsar in the tribal district of Bastar in 

Chhattisgarh are famous caverns of India.  

 



4.   Stalactites :  

·        They are the major depositional features formed in the caverns in limestone regions.  

·        The water containing limestone in solution, seeps through the roofs of the caverns in the 

form of a continuous chain of drops.  

·        A portion of the water dropping from the ceiling gets evaporated and a small deposit of 

limestone is left behind on the roof.  

·        This process continues and deposit of limestone grows downwards like pillars.  

·        These beautiful forms are called stalactites.  

 

Stalagmites :  

 When the remain in portion of the water dropping from the roof of the cavern falls on 

the floor, a part of it is again evaporated and a small deposit of limestone is left behind.  

 This deposit grows upward from the floor of the cavern.  

 These type of depositional features are called stalagmites.  

 As the process grows, both stalactite and stalagmite often join together to form vertical 

columns in the caverns.  

UNDER GROUND WATER FEATURES 

An aquifer is an underground layer of water-bearing permeable rock, rock fractures or 

unconsolidated materials (gravel, sand, or silt). Groundwater can be extracted using a water well.  

 

Artesian well  

It is a type of well from which water flows under natural pressure without pumping. It is dug or 

drilled wherever a gently dipping, permeable rock layer (such as sandstone) receives water along 

its outcrop at a level higher than the level of the surface of the ground at the well site. 

Artesian water is really not different from other groundwater, except for the fact that it flows to 

the land surface because pressure in the rocks underground force it to the surface. But, having 

water flow to the surface naturally is a handy way to tap groundwater resources. 

 

Groundwater in aquifers between layers of poorly permeable rock, such as clay or shale, may be 

confined under pressure. If such a confined aquifer is tapped by a well, water will rise above the 

top of the aquifer and may even flow from the well onto the land surface. Water confined in this 

way is said to be under artesian pressure, and the aquifer is called an artesian aquifer.  

 

 



SPRINGS  

 ·     Springs are surface outflow of ground water through an opening in a rock under hydraulic 

pressure. In such cases the aquifer is either exposed at the surface or it underlies an impermeable 

rocks. The amount of water in the aquifer depends upon the amount of rainfall in that area, 

landform characteristic and the size of the aquifer.  

A spring is a place where water moving underground finds an opening to the land surface and 

emerges, sometimes as just a trickle, maybe only after a rain, and sometimes in a continuous 

flow. Spring water can also emerge from heated rock underground, giving rise to hot springs, 

which people have found to make a delightful way of soaking away their problems.  

 

A spring is a water resource formed when the side of a hill, a valley bottom or other excavation 

intersects a flowing body of groundwater at or below the local water table, below which the 

subsurface material is saturated with water. A spring is the result of an aquifer being filled to the 

point that the water overflows onto the land surface. They range in size from intermittent seeps, 

which flow only after much rain, to huge pools flowing hundreds of millions of gallons daily.  

Formation of springs  

Springs may be formed in any sort of rock. Small ones are found in many places. In Missouri, 

the largest springs are formed in limestone and dolomite in the karst topography of the Ozarks. 

Both dolomite and limestone fracture relatively easily. When weak carbonic acid (formed by 

rainwater percolating through organic matter in the soil) enters these fractures it dissolves 

bedrock. When it reaches a horizontal crack or a layer of non-dissolving rock such as sandstone 

or shale, it begins to cut sideways. As the process continues, the water hollows out more rock, 

eventually admitting an airspace, at which point the spring stream can be considered a cave. This 

process often takes tens to hundreds of thousands of years to complete.   

 

Springs are not limited to the Earth's surface, though. Recently, scientists have discovered hot 

springs at depths of up to 2.5 kilometers in the oceans, generally along mid-ocean rifts 

(spreading ridges). The hot water (over 300 degrees Celsius) coming from these springs is also 

rich in minerals and sulfur, which results in a unique ecosystem where unusual and exotic sea 

life seems to thrive.  

Hot springs 

Thermal springs are ordinary springs except that the water is warm and, in some places, hot, such 
as in the Bubbling Mud Springs in Yellowstone National Park, Wyoming. Many thermal springs 
occur in regions of recent volcanic activity and are fed by water heated by contact with hot rocks 
far below the surface. 

 



 

Even where there has been no recent volcanic action, rocks become warmer with increasing 

depth. In such areas water may migrate slowly to considerable depth, warming as it descends 

through rocks deep in the Earth. If it then reaches a large crevice that offers a path of less 

resistance, it may rise more quickly than it descended. Water that does not have time to cool 

before it emerges forms a thermal spring. The famous Warm Springs of Georgia and Hot Springs 

of Arkansas are of this type.  

 

The water is crudely filtered in the rock, and the time spent underground allows debris and mud 

to fall out of suspension. If underground long enough, lack of sunlight causes most algae and 

water plants to die. However, microbes, viruses, and bacteria do not die just from being 

underground, nor are any agricultural or industrial pollutants removed. 

------------------------------------------------------------------------------------------------------------------ 
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