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Geography Optional Mains Mock Test Paper N0. 1  
भूगोल  (प्रश्न पत्र-I) : Model Answer (English) 

Geography (Paper 01): Geomorphology (भू-आकृति तिज्ञान) 
 

निर्धारित समय - तीि घण्टे       अधर्कतम अंक : 250 

Time Allowed: Three Hour       Maximum Marks: 250 
 

प्रश्न-पत्र सम्बन्धी तिशषे अनुदेश 
कृपया प्रश्नों के उत्तर देने से पूर्व ननम्नलिखित प्रत्येक अनुदेश को ध्यानपूर्वक पढ़ें  
इसम़ें आठ प्रश्न हैं जो दो िण्डों म़ें नर्भालजत हैं तथा हहन्दी और अगं्रेजी दोनों म़ें छपे हैं। परीक्षाथी को कुि पाँच प्रश्नों के उत्तर देने 
हैं। 
प्रश्न संख्या 1 और 5 अननर्ायव हैं तथा बाकी म़ें से प्रत्येक िण्ड से कम-से-कम एक प्रश्न चुनकर ककन्हीं तीन प्रश्नों के उत्तर दीलजए । 
प्रत्येक प्रश्न/भाग के अंक उसके सामने हदए गए हैं। 
प्रश्नों के उत्तर उसी माध्यम म़ें लििे जाने चाहहए लजसका उल्लिे आपके प्रर्ेश पत्र म़ें ककया गया है, और इस माध्यम का स्पष्ट 
उल्लेि प्रश्न-सह-उत्तर (क्यू.सी.ए.) पुस्तिका के मुि पृष्ठ पर अंककत ननहदवष्ट स्थान पर ककया जाना चाहहए । उल्लल्लखित माध्यम के 
अनतररक्त अन्य ककसी माध्यम म़ें लििे गए उत्तर पर कोई अंक नहीं नमि़ेंग।े प्रश्नों म़ें शब्द सीमा, जहाँ नर्ननहदवष्ट है, का अनुसरण 
ककया जाना चाहहए । 
जहाँ आर्श्यक हो, अपने उत्तर को उपयकु्त चचत्रों / मानचचत्रों तथा आरेिों द्वारा दशाएँ। इन्ह़ें प्रश्न का उत्तर देने के लिए हदए गए 
स्थान म़ें ही बनाना है । 
प्रश्नों के उत्तरों की गणना क्रमानुसार की जाएगी। यहद काटा नहीं हो, तो प्रश्न के उत्तर की गणना की जाएगी चाहे र्ह उत्तर अंशतः 
हदया गया हो । प्रश्न-सह-उत्तर पुस्तिका म़ें िािी छोडा हुआ पृष्ठ या उसके अंश को स्पष्ट रूप से काटा जाना चाहहए 
 

QUESTION PAPER SPECIFIC INSTRUCTIONS 
Please read each of the following instructions carefully before answering the questions 
It consists of eight questions divided into two sections and printed both in Hindi and in English. The 
examinee has to answer a total of five questions. 
Question numbers 1 and 5 are compulsory and answer any three questions by choosing at least one 
question from each of the remaining sections. Marks for each question/part are given against it. 
Answers to the questions should be written in the same medium as mentioned in your admit card, and 
this medium should be clearly mentioned at the designated place on the cover of the Question-cum-
Answer (QCA) booklet. No marks will be awarded for answers written in any medium other than the 
one mentioned above. Word limit in questions, where specified, should be adhered to. 
Where necessary, show your answer with suitable pictures/maps and diagrams. These are to be made 
in the space provided to answer the question. 
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The answers to the questions will be counted sequentially. If not struck off, the answer to the question 
will count even if the answer is partly given. The page or portion thereof left blank in the Question-
cum-Answer Booklet should be clearly cut out. 

 
Section (A) / खंड (क) 

1. Answer the following in about 150 words each:      
तनम्नललखखि में से प्रत्येक का उत्तर लगभग 150 शब्दों में दीलिए 

(a) Karst Topography /कार्स्ट स्थलाकृति 

In the area of limestone rocks, by the process of dissolving above and below the surface by 
ground water, strange types of landforms are formed, which are called karst topography. These 
landforms are quite different from the landforms produced by other factors of erosion on other 
types of rocks.  

Necessary conditions for the development of karst topography:  

1. For the appearance of karst topography, 
there should be a wide but pure limestone 
rock. 

2. Joints should be well developed in soluble 
rock. 

3. Due to this, the water starts dissolving the 
rocks quickly through the joints and holes 
of the rock. 

4. The karst area should have wide and deep 
valleys and there should be such high landmasses near them which have more extensive 
limestone rock conditions below the upper surface. 

5. Since karst topography is formed by the chemical reaction of water, there should be 
enough water in the area to supply ground water. 

(b) Geosyncline Origin Theory / भुसन्नत्तत्त पिटिोत्पत्तत्त लसद्धांि 

The concept of Geosyncline is given by Kober to explain the process of mountain building based 
on the force of Contraction which is produced by the cooling of the earth. 
This concept helps to understand the mountain building process especially Fold Mountains and 
the evolution of landforms.  
Geosynclines are the area of long, wide, and shallow depression of the water body bordered by 
rigid masses and get huge sedimentation deposition from surrounding areas. The term is used for 
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such long and relatively narrow ocean basins in which deposition of sediments has continued for a 
long time and which during the period of deposition has suffered subsidence. It is these 
sediments that have been uplifted and folded to form folded mountain ranges. It is therefore said 
that the mountains have been formed out of geosynclines. 
According to Kober there were mobile zones of water in the places of present-day mountains. He 
called mobile zones of water as geosynclines or orogen (the place of mountain building). These 
mobile zones of geosynclines were surrounded by rigid masses which were termed by Kober as 
kratogen. 
As per Kober, there are three stages involved in mountain building: 

✓ Litho-genesis 
✓ Orogenesis 
✓ Gliptogenesis 

        
 
(c) Convectional Current Theory / संिाहनीय िरंग लसद्धान्त 
Convectional Current Theory was given by Arthur Holmes in the 1930s. It discussed the possibility 
of convection currents operating in the mantle portion these currents are generated due to 
radioactive elements causing thermal differences in the mantle portion. Holmes argued that 
there exists a system of such currents in the entire mantle portion. This was an attempt to 
provide an explanation to the issue of force, on the basis of which contemporary scientists 
discarded the continental drift theory. 
According to Holmes's convective energy wave theory, an average of 100 km below the pearl layer 
of the solid crust, the upper part of the substratum is in a liquid state, from where thermal energy 
waves originate. These thermal energy waves flow vertically and horizontally. Horizontal waves 
are of diverging and converging types. These generate tension and compressive force in the crust 
respectively. This is the cause of fragmentation and folding. This process is the cause of the 
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gradual fragmentation of the oldest continent, the displacement of the continents and the 
compression of the continents. 

(d) Constructive Plate margin / रचनात्मक प्लेट ककनारा 

 

Constructive plate margins involve two plates moving away from each other. Where this occurs 
magma rises through the asthenosphere to the surface of the Earth. This typically occurs along a 
mid-oceanic ridge, such as the mid-Atlantic rift that extends from the north to the south of the 
Atlantic Ocean. Long chains of mountains form along these ridges. Due to the varying amount and 
rate of magma released mid-oceanic ridges vary in shape. 

Eruptions along constructive plate margins mainly occur underwater. Pillow lavas are formed as 
lava is rapidly cooled on the sea floor. In the North Atlantic the extrusion of magma has been so 
great it created the largest volcanic island in the world, Iceland. 

As magma rises the rocks above often form a dome. The lithosphere is put under great stress and 
eventually fractures along faults. This forms the underwater rift valleys found along mid-oceanic 
ridges. 

 (e) Geomagnetism / भू-चमु्बकत्व 

Magnetism is the process in which one object exerts a force of attraction or repulsion on another 
object. All objects are affected by the presence of a magnetic field to a greater or lesser degree. 
Earth also exhibits a magnetic field. This is called 'geomagnetism'. Geomagnetism is the study of 
the dynamics of the Earth’s magnetic field, which is produced in the outer core. The Earth’s 
magnetic field is predominantly a geo-axial dipole, with north and south magnetic poles located 
near the geographic poles. Earth’s magnetic field is known to have wandered and flipped in the 
geologic past. This wandering has generally been quite slow, around 9 km a year, allowing 
scientists to easily keep track of its position. But since the turn of the century, this speed has 
increased to 50 km a year.  
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                                                                    …………………………  

2. (a) Analyse the sequential development of landforms in either Karst or Coastal region. / 
कार्स्ट या िटीय के्षत्र में भू-आकृतियों के क्रतमक तिकास का तिश्लषेण करें। (300 Words) 

Karst topography, formed geologically by the process of dissolution of layer or layers of bed rock; 
for instance, limestone, dolomite (i.e., Carbonate rock). This karst topography in India found 
mainly in kashmir himalayas; Cuddapah Basin, Chhattisgarh & coastal areas. 
The degree of development of karst landforms varies greatly from region to region. Large 
drainage systems in karst areas are likely to have both fluvial (surface) and karst (underground) 
drainage components. As stated, the term karst describes a distinctive topography that indicates 
dissolution of underlying rocks by surface water or ground water. 
Water falls as rain or snow and soaks into the soil. The water becomes weakly acidic because it 
reacts chemically with carbon dioxide that occurs naturally in the atmosphere and the soil. This 
acid is named carbonic acid and is the same compound that makes carbonated beverages taste 
tangy. Rainwater seeps downward through the soil and through fractures in the rock responding 
to the force of gravity. The carbonic acid in the moving ground water dissolves the bedrock along 
the surfaces of joints, fractures and bedding planes, eventually forming cave passages and 
caverns. 
Limestone is a sedimentary rock consisting primarily of calcium carbonate in the form of the 
mineral calcite. Rainwater dissolves the limestone by the following reaction: Calcite + Carbonic 
acid = Calcium ions dissolved in ground water + Bicarbonate ions dissolved in ground water. 
Karst topography is dominated by sinkholes usually have several distinct features. Sink holes are 
generally surface depression formed by either  

(1) The dissolution of bedrock forming a bowl-shaped depression  
(2) The collapse of shallow caves that were formed by dissolution of the bedrock. 

Karst topography is generally associated with different stages with its own features; for instance 
in primary stage there is a faulting & folding of carbonate structures. Primary stage is followed by 
youth stage which mainly includes the features like formation of calcium carbonate; here the 
soluble carbonate forms the swallow holes as well as sink holes. after this the mature stage 
followed, featured with dry condition on surface as the complete disappearing of surface 
drainage.at the end the old (last stage) stage occurs characterised with degeneration of ridges & 
in some cases damaging of cave roof also found. 
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2. (b) Discuss, with examples, the influence of vulcanism and diastrophism on the evolution of 
landscape / उदाहरण सहहत, भू-आकृनतयों के नर्कास पर र्ले्कननज्म (ज्वािामुिी उद्गार) और डायस्ट्र ोकिज्म (पटिनर्रुपण) 
के प्रभार् की चचा कीलजए         (300 Words) 

Volcanism and diastrophism are two endogenic processes of geomorphology.  

 
Diastrophism covers movement of solid (plastic) crust material, as opposed to movement of 
molten material which is covered by volcanism. These forces derive their energy from changes 
such as radioactivity, chemical recombination, expansion or contraction or displacement of 
molten materials which Occurs in the interior of the earth. 
These processes create, modify and continuously affect the landscape of the earth. A volcano is a 
place where gases, ashes and/or molten rock material – magma/ lava escape to the ground. in this 
process, molten rock material called magma in asthenosphere find their way to the surface where 
it is called as lava. The way a volcano erupts and the materials that make up the magma and lava 
of a particular volcano have a lot to do with the formation of the volcanic landforms, such as 
craters, calderas, lava domes and lava plateaus. e.g.. if magma seeps through cracks in the ocean 
floor, the lava hardens, helping to build underwater mountains and new segments of ocean floor. 
Some of the landforms associated with volcanism are: 

• Craters: crater is a bowl-shaped depression at the top of a volcano caused by past volcanic 
eruptions. A volcanic crater is relatively small, usually spanning about a half a mile in 
diameter or less, and can fill with water to form a crater lake. 

• Caldera: If a volcanic eruption causes the magma chamber to empty, the volcano can 
implode, forming a larger depression known as a caldera. e.g.. Yellowstone caldera. 
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• Volcanic domes: Volcanic Domes result from the extrusion of highly viscous, gas poor 
andesitic and rhyolite lava. Since the viscosity is so high, the lava does not flow away from 
the vent, but instead piles up over the vent. 

• Basalt plateau: Basalt plateau is formed due to outpouring of extremely large volume of 
low viscosity basaltic magma from fissure vents. The basalts spread huge areas of 
relatively low slope and build up plateaus. e.g.. Deccan plateau, Columbian plateau. 

Other landforms associated with volcanism are Batholiths, Laccoliths, sills, dykes, hot spring, 
geysers etc. Processes that move, elevate or built up portions of earth’s crust are called 
diastrophism. Diastrophic forces operate very slowly and their effects become discernible after 
thousands and millions of years. These forces are also termed as constructive forces, affect large 
areas of earth and produce meso-level reliefs such as mountains, Plains, Plateaus, lakes, big faults 
etc. 
It includes: 

➔ Orogenic processes: Mountain building through severe folding and affecting long and 
narrow belt of earth’s crust. These processes acts tangentially and may be divergent or 
convergent. 

➔ Epirogenic processes: Uplift or wrapping of large parts of earth’s crust or 
emergence/submergence of crust. 

➔ Earthquakes involving local and relatively minor movements 
➔ Plate tectonics involving horizontal movement of crustal planes. 

Through these processes, there can be faulting and fracturing of the crust. All these processes 
cause pressure, volume and temperature changes which in in turn includes metamorphism of 
rocks. 
2. (c) Explain the factors causing rejuvenation in landscape and describe the resultant 
landform. / भू-दृश्य में पुनिीिन उत्पन्न करने िाले कारकों की व्याख्या कीलिए िथा पररणामी भू-आकृतियों का िणटन 
कीलिए।                                  (300 Words) 

Rejuvenation is a process through which the erosive capacity of fluvial process is enhanced. It 
lengthens the cycle of erosion. 
FACTORS CAUSING REJUVENATION 

➔ Dynamic factor: are tectonic factors resulting in upliftment, tilting or subsidence of land 
mass. 

➔ Eustatic factor: are secular sea level changes due to subsidence or glaciation. 
➔ Static factor: are caused by decrease in load or increase in water flow due to rainfall. 
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REJUVENATED LANDFORMS 
Rejuvenation results in topographic discordance producing a series of poly cyclic landforms. These 
include: 

a) Paired terraces: formed by valley upliftment producing paired terraces like in Damodar 
valley. 

b) Uplifted peneplain: tectonic forces can uplift a low lying peneplain like Ranchi patlands 
formed during terrasic age, covered with lava during cretaceous period and later uplifted 
in tertiary period. 

c) Knicks: are formed either by upliftment or by deposition of excessive load eg Hundru fall 
on Subarnarekha. 

d) Incised/entrenched meanders: vertical erosion caused by increase of erosive capacity of 
river due to rejuvenation produces these meanders in upper course of river. 

e) Paired terraces: Is evidence that coincides with historic upliftments. A paired terrace of 
himalayan antecedent rivers coincides exactly with the Himalayan upliftments. 

Rejuvenation is thus an evidence of earth dynamism that brings to life the otherwise senile 
topography. 

………………………….. 
3. (a) Discuss the concept of cycle of erosion and bring out clearly the difference between the 
views of Davis and Penck. /अपरदन चक्र की अिधारणा की तििेचना कीलिए िथा डेतिस और पेनक के तिचारों में 
अंिर स्पष्ट कीलिए।      (300 Words) 

The following are the difference between Davis and Penck Cycle: 
➔ In the Davis cycle, landforms are the result of Davis trios that are the structure, process, 

and Time. Whereas Penck's landforms are the result of the ratio between the intensity of 
endogenic and exogenic forces. 

➔ Davis Erosion cycle starts only after upliftment of landform stopped whereas upliftment 
and erosional act simultaneously in the Penck cycle. 

➔ There are three stages in the Davis Cycle of erosion namely youth, mature, and old stage 
whereas there are five stages in the Penck Cycle of erosion namely: Primarumpf, 
Aufsteigende, Gleichforminge, Absteigende, and Endrumpf. 

➔ The end product of the Davis Cycle is Peneplain whereas the end product of the Penck 
cycle is Pedeplain. 

➔ Davis Geographical Cycle of Erosion is a monocycle that means a cycle complete after the 
old stage of landforms whereas the Penck erosion cycle is polycyclic which means a never-
ending process, the cycle starts again with the rejuvenation of landforms. 
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➔ Davis's cycle of landform development is time-dependent whereas the Penck cycle of 
erosion is not time-dependent. 

➔ As per Davis, landform development is in form of "slope decline"; for example "V" shaped 
valley gets converted to a "U" shaped valley and then featureless peneplain whereas, in 
the Penck cycle of erosion, landform development is in form of "slope replacement” where 
a free face slope and convex slope get replaced to rectilinear slopes, rectilinear slopes get 
replaced with concave slope. 

The following Erosional Cycle diagram gives more details. 

 

Davis Cycle 

 

 

Penck Cycle 
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3. (b)Discuss the limitations of the theory of Continental Drift and show how the theory of Plate 
Tectonics is an improvement over it. / महाद्वीपीय बहार् के लसद्धांत की सीमाओ ंपर चचा कऱें और हदिाएं कक प्लटे 
नर्र्तवननकी का लसद्धांत ककस प्रकार इस पर एक सुधार है। (300 Words) 

Proposed by Alfred Wegener (1912) Continental drift was a theory that explained how continents 
shift position on Earth's surface. It also explained why look-alike animal and plant fossils, and 
similar rock formations, are found on different continents.  
But this theory creates Serious doubts about the period during which the forces causing the drift 
had operated and also about the direction and amount of force. 
limitations are as follows: 

✓ The mechanism suggested by Wegener for the displacement of continental blocks did not 
withstand criticism. According to him, tidal forces due to lunar-solar attraction and the 
forces of the earth’s rotation were responsible for the drifting of the continents. But it 
was difficult for geologists to conceive of a driving force that could move continents. Sir 
Harold Jeffreys demonstrated that the forces suggested by Wegener to have caused the 
drift were either ineffective or inadequate for such movements. 

✓ The fit suggested is hardly perfect and cannot be expected to be real since erosion along 
the coast lines through long geological ages must have modified them considerably. 

✓ Fossil plants could have been spread from one continent to another by winds or ocean 
currents. Similarity of fossils occurring in more than one continent need not signify that 
the continents were all joined as one, sometimes in the past. 

✓ R.T. Chamberlain has pointed out that the petrographic analysis of the rocks on either side 
of the Atlantic shows that their resemblance is only superficial. 

✓ Bailey Willis (1928) has pointed out that the forces which were great enough to have built 
the Andes Mountains, would almost certainly have deformed South America to such an 
extent that any similarity of its eastern coastlines facing Africa would have been 
destroyed and the drifting is quite unlikely. 

✓ Polar-wandering might have been caused by moving poles rather than by moving 
continents. 

✓ Developed from the 1950s through the 1970s, plate tectonics is the modern version of 
continental drift, a theory first proposed by scientist Alfred Wegener in 1912. Wegener 
didn't have an explanation for how continents could move around the planet but plate 
tectonic theory clearly explains this mechanism.  
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This theory is identified to be par excellent approach to facilitate understanding of 
development process, development location of second order relief features it avails 
explanation of development mechanism of older relief features in the context of recognising 
dynamic locational characteristics of the plate boundary and concept of uniformitarianism. So 
we can say that Plate tectonic theory avails recognition to Wegener’s continental drift theory 
and an improvement over it. 

3. (c) Discuss the processes of mechanical and chemical weathering and show their 
relationship with soil formation. / यांकत्रक और रासायतनक अपक्षय की प्रकक्रयाओ ंपर चचा करें और तमट्टी के 
तनमाण के साथ उनका संबंध ददखाएं।       (300 Words) 

Weathering is natural process of mechanical disintegration and chemical decomposition of rock material, , 
under the action of weather and climate. It breaks rock fragments in smaller, softer and bulkier one.  
Mechanical and Chemical weathering together with biological weathering are three different types of 
weathering. The process works in the following four stages: 
• Weathering 
• Erosion 
• Transport 
• Deposition 

MECHANICAL WEATHERING 
Mechanical weathering occurs under the action of three applied forces: gravitational force, expansion force, 
and water pressure. Thermal action and pressure release induces different types of mechanical processes 
like: 

✓ Flaking and exfoliation: caused by sudden removal of overlying burden producing vertical and 
horizontal fractures respectively. 

✓ Frost wedging: repeated diurnal freezing and thawing at high latitudes result in development of 
stresses causing fracture in rock. 

✓ Salt weathering: in arid and semi-arid areas high temperature induces varying degree of stresses 
ultimately breaking the mineral lattice producing niches, shallow caves and rock arches. 

CHEMICAL WEATHERING 
Under warm moist conditions different types of chemical reactions are initiated to produce soft minerals. 
Different types of chemical weathering can be classified depending on chemical reaction like: 

✓ Solution: Phosphates, nitrates and sulphates along with carbonate, bicarbonates and NaCl readily 
dissolve in water to form solution thus degrading a rock. 

✓ Carbonation: Water after reacting with carbon dioxide forms carbonic acid that dissolve many 
rocks especially in karst topography. 
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✓ Oxidation and reduction: involves chemical addition or substraction of oxygen thus weakning the 
mineral lattice. 

(d) Hydration involves the chemical addition of water like calcium sulphate adds water to form gypsum a 
soft mineral more susceptible to weathering. 
Weathering breaks a hard large fragment into softer, bulkier and smaller fragments. This residue call 
regulate is the raw material for soil formation. This way, weathering forms a weathered mantle which is 
colonised by bacteria and inferior plants. Their action, succession, death and decay to forms humus 
completes the pedogenesis process. Thus, the soil is formed. Biotic action like burrowing, root wedging etc 
further develops the soil to evolve a mature soil profile. 

……………………….. 
4. (a) Discuss the concept of polycyclic landforms and present an analytical study of the polycyclic 
landforms of a selected region. / पॉिीसाइक्लिक िैंडिॉमव की अर्धारणा पर चचा कऱें और चयननत क्षेत्र के 
पॉिीसाइक्लिक िैंडिॉमव का एक नर्श्लेषणात्मक अध्ययन प्रिुत कऱें।(300 Words) 

In geography, the relief of a place is the difference between the highest and lowest elevations in 
an area. Landforms are generally created by complex geomorphological process, often involving a 
number of geographical cycles. 
Polycyclic Reliefs: 
We may notice, in a single landscape, a number of features representing different ages or stages, 
thus indicating a variety of incomplete geographical cycles which were interrupted (also called 
accidents) for various reasons. A landform created by a number of geographical cycles occurring 
one after the other in order, leaving their distinct marks on the landscape, is called a polycyclic 
landform. Many landforms show the influence of several of the processes like weathering, erosion, 
sediment deposition. They are known as landforms polygenetic. Processes acting on landforms 
can also change over time, and a single landscape can undergo several cycles of development. This 
type of landscape development is polycyclic. 
There are various reasons for the formations of these reliefs. 

✓ Dynamic reasons involving uplift or subsidence of land resulting in a change in base level. 
Such changes are mostly localised. 

✓ Eustatic reasons implying a worldwide change in sea level due to diastrophism or 
glaciation. 

✓ Static reasons, e.g. a reduction in river load or an increase in volume (due to precipitation 
or deforestation) may alter the rate of erosion. 

✓ Climatic reasons, such as aridity, glaciation etc. 
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Examples of polycyclic reliefs: 
✓ Older alluvium terraces, for instance, Bhangar terraces in north Indian plains. 
✓ Existence of synclinal ridges and anticlinal valleys in successive cycles. 

Rejuvenated landforms. 
✓ Scraped erosional surface of different ages. Examples—Appalachians and Western Ghats. 
✓ Fault Line scarp due to differential erosion. 
✓ Pleomorphic landforms which are those formed under conditions which do not exist now. 

These landforms include relict landforms (those based on earlier ones, e.g. drainage 
systems of north Sahara in Africa), buried landforms, e.g., those formed by continental 
glaciers in USA, exhumed landforms (initially buried but now resurrected). 

4. (b) Discuss the concept of volcanicity and show how the theory of Plate Tectonics explains 
the mechanism of volcanism and volcanic eruptions. / ज्वालामुखीयिा की अिधारणा पर चचा करें और 
ददखाएं कक प्लेट टके्टोतनक्स का लसद्धांि ज्वालामुखी और ज्वालामुखी तिस्फोट के िंत्र की व्याख्या कैसे करिा है। 
          (300 Words) 

Volcanos or vulcanism comprises of all phenomena connected with movement of heated material 
from interior/mantle towards the earth surface. The volcano may be “active volcano” like Mount 
Etna or “dormant volcano” like Mount Vesuvius or Extinct volcano that have no indication of 
future eruption. 
Volcanos are mainly associated with the weaker zones of the earth and is a result of several 
interconnected processes, such as: 

• Gradual increase of temperature with depth e.2-3 degree centigrade with every 100 
meters. 

• Reduction in pressure on magma due to splitting of the plates. 
• Origin of gases and vapours due to heating of water (when it reaches underground 

surfaces of earth). 
• Ascent of magma under forces of gases and vapours. 

“Theory of Plate tectonics” further lays down that volcanism is closely associated with plate 
boundaries. For ex.- When plate boundaries move in opposite direction like mid oceanic ridges 
causes splitting of plates and pressure releases. Similarly, destructive/ convergent plate 
boundaries are associated with explosive volcano. 

✓ Distribution of volcanoes around the world: Generally, 80% of the volcanoes are located 
on the converging plate boundaries and 15% are located on constructive plate boundaries. 
On this basis there are three major belts of volcano--- 
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✓ Circum-pacific belt: along the east and west coast of Pacific Ocean. This area is also called 
Pacific Ring of Fire because of many earthquake and volcanic eruptions. It starts from 
Mount Erebus of Antarctica-Andes-Rockies-Alaska-Japan to Indonesia. Ex- Mount Cotopaxi 

✓ Mid Continental belt: where volcano mainly arises from convergence of continental 
plates and is explosives. Ex- Mount Kilimanjaro 

✓ Mid Atlantic belt: where volcanic activities due to splitting of plates. Ex- Helena 
Mountains (Iceland) 

Thus, on basis of above analysis it can be said that volcanic areas mainly arises from disturbance 
in earthly crust and have a profound impact on environment. 
4. (c) Bring out the distinctions between the ‘continental drift’ theory and the ‘plate 
tectonics’ theory. / 'महाद्वीपीय बहाि' लसद्धांि और 'प्लेट तिििटतनकी' लसद्धांि के बीच अंिर स्पष्ट कीि (300 
Words) 

The following are the major difference between the drift theory and plate tectonics: 
✓ Drift theory was given by Alfred Wegener in 1912 whereas Plate tectonics was given by 

Mckenzie, Parker, and Morgan in 1967. 
✓ In the drift theory, it was believed that the continents move whereas, in the plate 

tectonics theory, it was believed that continents are part of the plate and a plate moves. 
✓ In the drift theory, Wegener believed that all the continents were initially part of a 

supercontinent called Pangea whereas, In plate tectonics theory, it was believed that all 
the plates moved in the geological past and Pangea was the result of the convergence of 
all plates. 

✓ Wegener believed that forces of continental drift are pole fleeing and tidal force whereas 
Plate tectonics theory believed that the force of plate movement is convectional current 
inside the mantle. 

Comparison: Continental Drift – See Floor Spreading – Plate Tectonics  
Continental Drift See Floor Spreading Plate Tectonics 

Explained by Put forward by Alfred 
Wegener in 1920s 

Arthur Holmes explained 
Convectional Current 
Theory in the 1930s. 
Based on convection 
current theory, Harry 
Hess explained See Floor 
Spreading in the 1940s 

In 1967, McKenzie and 
Parker suggested the 
theory of plate tectonics. 
Morgan later outlined the 
theory in 1968 

Theory Explains the Movement 
of Continents only 

Explains the Movement 
of Oceanic Plates only 

Explains the Movement of 
Lithospheric plates that 
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include both continents 
and oceans. 

Forces for 
movement 

Buoyancy, gravity, pole-
fleeing force, tidal 
currents, tides, 

Convection currents in 
the mantle drag crustal 
plates 

Convection currents in the 
mantle drag crustal plates 

Evidence Apparent affinity of 
physical features, 
botanical evidence, 
fossil evidence, Tillite 
deposits, placer 
deposits, rocks of same 
age across different 
continents etc. 

Ocean bottom relief, 
Paleomagnetic rocks, 
distribution of 
earthquakes and 
volcanoes etc. 

Ocean bottom relief, 
Paleomagnetic rocks, 
distribution of 
earthquakes and 
volcanoes, gravitational 
anomalies at trenches, etc. 

Drawbacks Too general with silly 
and sometimes illogical 
evidence. 

Doesn’t explain the 
movement of continental 
plates 

  
——————— 

Acceptance Discarded Not complete Most widely accepted 
Usefulness Helped in the evolution 

of convection current 
theory and seafloor 
spreading theory 

Helped in the evolution 
of plate tectonics theory 

Helped us understand 
various geographical 
features. 

………… 
 

Section (B) / खंड (ब) 
5. Answer the following in about 150 words each: तनम्नललखखि में से प्रत्येक का उत्तर लगभग 150 शब्दों में 
दीलिए 
5(a). Geological History of Earth / पृथ्वी की भू- गत्तभटक संरचना 

The earth is believed to have originated about 4600 million years ago. The main geological events 
in the history of earth can be categorized into the following eras. 

1. Pre-Cambrian Era: This is the longest era of the classification of the history of earth. It marks 
the origin of earth. This era ended 570 million years ago. The chief events that took place in 
this era include formation of crust, continents and oceans, origin of life, formation of 
present-day atmosphere, etc. 
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2. Paleozoic Era: Pre- Cambrian Era was followed by Paleozoic Era. This era contains six time-
periods: 
✓ Cambrian period 
✓ Ordovician period 
✓ Silurian period 
✓ Divonian period 
✓ Carboniferous period 
✓ Permian period 
This era ended 225 million years ago; the geological events of importance include Caledonian 
mountains rise, Appalachians and Central European mountains come up, life comes ashore, 
etc. 

3. Mesozoic Era: This era started about 225 million years ago and ended about 65 million years 
ago. This era includes three main periods: 
✓ Triassic period 
✓ Jurassic period 
✓ Cretaceous period 
Important events of this era were: Urals rise up, India splits from Antarctica, Pangaea starts to 
break up, etc. 

4. Cenozoic Era: This era is the last in the classification. It started about 65 million years ago. 
Cenozoic era is made up of two periods: Tertiary period and Quaternary period. The Tertiary 
period contains the following five epochs:  

✓ Paleocene 
✓ Eocene 
✓ Oligocene 
✓ Miocene 
✓ Pliocene. 

The Quaternary period can be divided into two epochs: Pleistocene and Holocene. The main 
developments of this era include formation of the Rockies, Himalayas and Alps, Australia splits 
away from Antarctica, India collides with Asia. The current time can be put into the Cenozoic Era, 
Quaternary period and Holocene Epoch. 
 
5(b). Volcanism / ज्वालामुखीयिा 
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On Earth, volcanism happens in many different geologic settings. Most of these are associated 
with the boundaries of the enormous rigid plates that make up the crust and upper mantle. The 
majority of active terrestrial volcanoes (roughly 80 percent) and related phenomena occur where 
two tectonic plates converge and one overrides the other, forcing it down into the mantle to be 
reabsorbed. 
A second major site of active volcanism is along the axis of the oceanic ridge system, where the 
plates move apart on both sides of the ridge and magma wells up from the mantle, creating a new 
ocean floor along the trailing edges of both plates. Virtually all of this volcanic activity occurs 
underwater. In a few places, the oceanic ridges are sufficiently elevated above the deep seafloor 
that they emerge from the ocean, and subaerial volcanism occurs. 
Magma from the mantle or lower crust rises through its crust towards the surface. If the magma 
reaches the surface, its behaviour depends on the viscosity of the molten constituent rock. 
Viscous (thick) magma produces volcanoes characterised by explosive eruptions, while non-
viscous (runny) magma produces volcanoes characterised by effusive eruptions pouring large 
amounts of lava onto the surface. 
There are instances where magma will solidify and cool without coming in contact with the 
surface. In such cases, the magma will cool down and will be solidified into ingenious mass 
crystalline within the crust to form an igneous intrusion. As magma cools the chemicals in the 
crystals formed are effectively removed from the main mix of the magma, so the chemical 
content of the remaining magma evolves as it solidifies slowly. Fresh unevolved magma injections 
can remobilise more evolved magmas, allowing eruptions from more viscous magmas. 
5.(c) Tsunamis / सुनामी 

The series of extremely long waves, Tsunami are very long wavelengths of water caused by a large 
and sudden displacement of the ocean due to earthquakes, volcanic eruptions etc. These are also 
called seismic sea waves and are one of the most powerful and destructive natural forces.  Most 
tsunamis are caused by large earthquakes. Though, not all earthquakes cause tsunamis. 
Characteristics of Tsunami 

✓ Tsunamis are among Earth’s most infrequent hazards and most of them are small and 
non-destructive.  

✓ Over deep water, the tsunami has very long wavelengths (often hundreds of kilometres 
long) when a tsunami enters shallow water, its wavelength gets reduced and the period 
remains unchanged, which increases the wave height. 
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✓ Tsunamis have a small amplitude (wave height) offshore. This can range from a few 
centimetres to over 30 m in height. However, most tsunamis have less than 3 m wave 
height. 

✓ It radiates in all directions from the point of origin and covers the entire ocean. 
✓ It generally consists of a series of waves, with periods ranging from minutes to hours. 
✓ These are the waves generated by tremors and not by earthquakes themselves. 
✓ An individual tsunami may impact coasts differently. A tsunami can strike any ocean coast 

at any time. They pose a major threat to coastal communities. The effect of Tsunami 
would occur only if the epicentre of the tremor is below oceanic waters and the 
magnitude is sufficiently high. 

5. (d) Weathering/ अपक्षय  

 
Along with endogenetic forces, Earth’s surface is being continuously subjected to by external 
forces originating within the earth’s atmosphere (exogenic forces) like weathering, mass 
movements, erosion and deposition. 
Weathering 
Weathering is defined as mechanical disintegration and chemical decomposition of rocks, 
through the action of various elements of weather and climate. Weathering occurs in situ, with 
little or no movement. Weathering can happen in three ways: 

✓ Chemical Weathering - A group of weathering processes i.e. solution, carbonation, 
hydration, oxidation and reduction act on the rocks to decompose, dissolve or reduce 
them to a fine clastic state through chemical reactions by oxygen, surface /soil water and 
other acids. 
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✓ Physical Weathering - They are caused due to applied forces which can be gravitational 
forces, thermal expansion forces, water pressures etc. The repeated action of these 
processes cause damage to the rocks. 

✓ Biological Weathering- It is contribution to or removal of minerals and ions from the 
weathering environment and physical changes due to growth or movement of organisms. 
Burrowing and wedging by organisms like earthworms, termites, rodents etc., help in 
exposing the new surfaces to chemical attack and assists in the penetration of moisture 
and Human beings by disturbing vegetation, ploughing, and cultivating soils also help in 
creating new contacts between air, water, and minerals in earth materials. 

5.(e) Fluvial processes / िलीय प्रक्रम 

Fluvial systems are dominated by rivers and streams. Stream erosion may be the most important 
geomorphic agent. Fluvial processes sculpt the landscape, eroding landforms, transporting 
sediment, and depositing it to create new landforms. Human civilization and ecosystems alike are 
dependent on fluvial systems. 
Fluvial landforms are the landforms created by the movement and energy associated with rivers 
and streams. There are two types of landforms created by the fluvial process 

1. Fluvial Erosional Landforms  
2. Fluvial Depositional Landforms 

The fluvial processes may be divided into three different types. They are  
1. Erosion 
2. Transportation  
3. Deposition. 

The landforms created as a result of degradational action (erosion and transportation) 
or aggradation work (deposition) of running water are called fluvial landforms. 

 

 
…………………………….. 
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6. (a) With reference to the theory of plate tectonics, explain the origin and growth of young fold 
mountain. / प्लटे नर्र्तवननकी लसद्धांत के सन्दभव म़ें युर्ा र्लित पर्वत की उत्पत्तत्त एर्ं र्ृद्धद्ध की व्याख्या कीलजए। 
       (300 Word) 

The theory of plate tectonics identifies 7 major and 20 minor types of lithospheric plates. These 
plates are continuously in motion with respect to each other. Continents are part of a plate and 
what moves is the plate. Tectonically plate margins or plate boundaries are most important as all 
tectonic activities occur along the plate margins. The plate tectonic theory provides the basis for 
the explanation of the origin and growth of the young fold mountain. 
Origin of Fold Mountains: 
Fold mountains are created where two or more of Earth’s tectonic plates are pushed together. At 
these colliding, compressing boundaries, rocks and debris are warped and folded into rocky 
outcrops, hills, mountains, and entire mountain ranges. Fold mountains are created through a 
process called orogeny. An orogenic event takes millions of years to create a fold mountain, but 
you can mimic it in seconds. Cover a table with a tablecloth, or place a rug flat on the floor. Now 
push the edge of the tablecloth or rug—wrinkles will develop and fold on top of each other. Fold 
mountains are often associated with continental crust. They are created at convergent plate 
boundaries, sometimes called continental collision zones or compression zones. Convergent plate 
boundaries are sites of collisions, where tectonic plates crash into each other. Compression 
describes a set of stresses directed at one point in a rock or rock formation. 
At a compression zone, tectonic activity forces crustal compression at the leading edge of the 
crust formation. For this reason, most fold mountains are found on the edge or former edge of 
continental plate boundaries. Rocks on the edge of continental crust are often weaker and less 
stable than rocks found in the continental interior. This can make them more susceptible to 
folding and warping. Most fold mountains are composed primarily of sedimentary rock and 
metamorphic rock formed under high pressure and relatively low temperatures. Many fold 
mountains are also formed where an underlying layer of ductile minerals, such as salt, is present. 
 
6. (b) Present a critical analysis of the theory of isostasy. / आइसोरे्स्सी के लसद्धांि का एक 
आलोचनात्मक तिश्लेषण प्रस्तुि करें।         (300 Word) 

 
“Isostasy” is derived from “Isostasios”, a word of Greek language meaning the state of being in 
balance or equal standing or in equipoise. The theory of isostasy explains, the tendency of the 
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earth’s crust to attain equilibrium and the distribution of the material in the earth’s crust which 
conforms to the observed gravity values. Theory of Isostasy, is based on the opposing influence of 
two main forces – Buoyancy and Gravity.  

 
These are the examples of processes that perturb isostasy: - 

• The waxing and waning of ice sheets, 
• Erosion, sedimentation, and 
• Extrusive volcanism 

The physical properties of the lithosphere (the rocky shell that forms Earth’s exterior) are affected 
by the way the mantle and crust respond to these perturbations. 
Therefore, understanding the dynamics of isostasy helps us figure out more complex phenomena 
such as:- 

• Mountain building, 
• Sedimentary basin formation, 
• The break-up of continents and 
• The formation of new ocean basins 

It is the state of gravitational equilibrium between earth’s crust and mantle, such that – The crust 
floats at an elevation that depends on its thickness and density. 
It is the idea that the lighter crust must be floating on the denser underlying mantle. 
Value added text for question  
Two views in Isostasy 
Airy’s View 
Isostasy was explained in-depth for the first time by Airy. According to Airy, continents are formed 
of a lighter element called Sial, and they float over a denser material called Sima. 
Because continents have the same density, the height of mountains is a proposition to deep root 
beneath them in order to maintain equilibrium. 
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Himalayan is floating on Sima, and a big portion of Himalayan roots deep into Sima (denser rock) 
to keep it afloat in the same way as boats do. 
Individual mountain peaks and valleys do not need to be individually balanced because the crustal 
rocks are strong enough to preserve minor balance. 
Pratt’s View 
Mountains, plains, and plateaus have differing densities. 
The density of mountains should be less than that of plateaus. 
The relationship between height and density is inverse. 
The uniform depth with changing thickness is his concept. 
Conclusion 
The way the mantle and crust react to these perturbations affects the physical properties of the 
lithosphere i.e. the rocky shell that forms Earth's exterior. 
As a result, knowing the dynamics of isostasy aids in the understanding of more complicated 
processes such as mountain development, sedimentary basin formation, continent break-up, and 
the formation of new ocean basins. 
 
6. (c) Provide a critique of the ‘geographical cycle’ model, propounded by Davis / डेतिस द्वारा 
प्रतिपाददि 'भौगोललक चक्र' मॉडल की समालोचना प्रदान करें।          (300 Word) 

Davis proposed the geographical cycle also known as cycle of erosion. As per Davis, geographical 
cycle is a period of time during which an uplifted mass goes through process of transformation 
and end up as featureless plain called peneplain. Davis cycle theory continued to dominate the 
geographical studies for almost half a century. Some of the criticism about theory are described 
as below: 

• Davis theory suggested that upliftment of land mass takes place in a very short span of 
time. As per the evidences of plate tectonic theory upliftment is a slow, long and 
continuous process. 

• Davis assumption that no erosion starts until the upliftment is over, has also been 
criticized.  

• He has considered erosion insignificant during the phase of upliftment to make the model 
simple but in reality, factors responsible for erosion are active throughout the 
landform development process though they become more prominent once the 
upliftment stops. 
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• Davis cycle of erosion is a time dependent series. Whereas several geographers such as 
Penck has considered erosion as a time independent series.  

• Davis cycle of erosion requires crustal stability for a complete cycle of erosion. But in 
actual, crust stability is often disturbed due to endo-genetic forces such as tectonic events 
etc.  

• Davis model has been criticized for using the term ‘Cycle’ for the evolution of landscapes. 
There is no such proof that landforms go through the cycles. 

Criticism of Davis erosion cycle: 
The following are the criticisms of Davis' erosion cycle: 
Over-emphasized the role of the stages or time:  

• Davis relatively ignored the importance of structure [ role of rock types] and process [ role 
of geomorphic agents such as running water, groundwater, winds, wave, glacials, etc] 
which are important controlling factors of landform development. 

• The role of stages [ i.s youth, mature, and old) or time are overemphasized. 
• He also ignored the role of climate in landform development. 
• Regarding the initial phase of the erosion cycle: 
• Davis believed that the upliftment of the landmass is sudden, no erosional activities occur 

during the process of upliftment of landmass, this is not practical. 
• According to Davis, erosion starts only after the completion of the upliftment process, this 

is also not practical. 
Overemphasized of erosion process: 

• Davis ignored the role of deposition and weathering in landform development and 
overemphasized the erosion factor. 

Regarding completion of the erosion cycle: 
• According to Davis, the erosion cycle is completed after the formation of the peneplain or 

reaching the old stage, but in reality, landform development is a never-ending process. 
 
7. (a) Explain the sequential development of landforms associated with the coastal areas. / 
िटीय के्षत्रों से िुडी भू-आकृतियों के क्रतमक तिकास की व्याख्या कीलिए।  (300 Word) 

Coastal landforms are shaped by erosional factors and depositional features that are often 
influenced by local to regional controls on wave energy (e.g., seafloor geometry, storm surges, 
seismic waves, tides, and local currents). Further, coastal geomorphology is influenced by 
sediment supply, dominant wind velocity and direction, moisture and vegetation patterns, 
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landform units, depositional or erosional forces, and historical contexts, including dune 
morphology. 
Formation of Coastal Landforms 
Coastal landforms can be formed either by erosion or by deposition. There are four types of 
erosion by waves: 

• Abrasion – waves carry material which thrashes against the cliff and progressively 
disintegrate it. 

• Hydraulic action – waves while approaching the coast trap air and push it into breaks of 
the cliff. This eventually makes the rock weak. 

• Corrosion – the rock salts gradually get corroded by acids in seawater over thousands of 
years. This is also known as a solution. 

• Attrition – waves make the rocks to smash against each other, which breaks them down 
into smaller and rounded parts. 

Types of Coastal Landforms 
Broadly, the coastal landforms can be divided into two groups, those formed due to erosion and 
those formed due to deposition. 
The coastal landforms resulting out of erosion include 

• Headlands and bays 
• Caves, stacks, arches, and stumps 
• Wave-cut platforms 

The coastal landforms resulting out of deposition include 
• Spits 
• Saltmarsh 
• Beaches 

Other coastal landforms are 
• Delta landforms 
• Estuary landforms 
• Lakeshore landforms 
• Rocky coast landforms 
• Sandy coast landforms 
• Tropical coast landforms 

The coasts constitute one of the most dynamic environments on the earth. They signify the 
transition zone between land and marine ecosystems that are incredibly vulnerable regions. 
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These areas are often subjected to changes in environmental forces such as cyclones, tsunami, 
earthquakes, and climate changes. They also host a wide variety of flora and fauna, which are 
significant for the sustenance of the local ecosystem. 
The in-situ beauty of the coastal landforms is a major attraction for people and thereby creates 
tourism opportunities for their country of residence. However, they should be protected from 
excessive human exploitation. The ecological balance of these landforms is crucial for retaining 
the equilibrium both in terrestrial and marine life. Hence, they need more considerable 
restoration and preservation. 
 
7. (b) “Structure is a dominant control factor in the evolution of Landforms” Discuss with 
suitable examples. / "भू-आकृतियों के तिकास में संरचना एक प्रमुख तनयंत्रण कारक है" उपयुक्त उदाहरणों के साथ 
चचा करें।                   (300 Word) 

The term STRUCTURE here is not applied in the narrow sense but it includes all those ways in 
which the landforms are carved. It includes folds, Faults, bedding plane, mineral assemblage, the 
permeability of rocks, rock striations, hardness, the massiveness of rocks etc. Rock composition or 
parent rocks, Relief, Geological structure, Climate, Exogenous agent, Energy, Biological activities 
and Human also responsorial for the formation of evolution of Landforms. According to Davisian 
and Penck's cycle of erosion Structure is a dominant control factor for the formation of landform.  

▪ Composition and Structure of rocks 

The mineral composition, joint patterns, layering system, faulting etc, largely affect the 
nature and intensity of weathering. For example, the Karst topography is mainly found in the 
areas of Carbonate Rocks.  

▪ Structure of rocks contributes to climatic and floral factors of erosion 

Rocks having cracks and fractures are easily susceptible to climatic weathering because 
alternate freeze and thaw of water accumulated in these cracks weaken them. The 
penetration of roots of certain plants through these fractures also weakens the rocks and are 
dislodged under the force of gravity.  

▪ Davisian and Penck's cycle of erosion highlight STRUCTURE as an important factor in 
landform development  
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In the youthful stage and mature stage of the cycle of erosion, structure and relief feature 
play the most dominant role. The processes like stream lengthening, drilling, Valley 
deepening etc take place in these two phases. The steep channel gradient which is a 
structural attribute increases the velocity and kinetic energy of the river flow and thus 
increases the erosional capacity of the river. 

▪ The drainage system of any region is controlled by nature of the surface and geological 
structure the rivers and streams discover and explore belts of structural weakness due to 
softer strata, faults, joints etc. For example, the old folded mountains of Chota Nagpur 
plateau have trellis pattern, The indie-Gangetic plain has a dendritic pattern because of 
HORIZONTALLY BEDDED sedimentary rocks. The drainage pattern of Narmada and Tapti are 
also controlled by the geological structure in the region. 

▪ other landforms formed majorly due to Structural factors 

Waterfalls are caused because of sudden descend or abrupt break in the course of a river. It is 
mainly caused due to variations in the relative resistance of rocks, the relative difference in 
topographic reliefs, vaulting etc. Victoria Falls on the Zambezi River is an example. Other 
landforms like the Structural Benches are also formed -due to differential erosion of 
alternate bands of hard and soft rocks.' 

 
7. (c) Highlight the geomorphic features essentially found in topographies under the Second 
Cycle of Erosion. / अपरदन के दसूरे चक्र के अंिगटि स्थलाकृतियों में अतनिायट रूप से पाई िाने िाली भूआकृतिक 
तिशेषिाओ ंपर प्रकाश डाललए।      (300 Word) 

 
The geographic cycle or cycle of erosion is an idealized model that explains the development of 
relief in landscapes. The model starts with the erosion that follows uplift of land above a base 
level and ends – if conditions allow – in the formation of a peneplain. Landscapes that show 
evidence of more than one cycle of erosion are termed "polycyclical". The cycle of erosion and 
some of its associated concepts have, despite popularity, been a subject of much criticism. 
 2-William Morris Davis Model: 
 William Morris Davis, the originator of the model, divided it into stages whose transition is 
gradual. The model begins with an uplifted or to-be-uplifted landscape. Then Davis defined a 
youthful stage where river incision (नदी चीरा) is the dominant process shaping the landscape. 
During the youthful stage height differences between uplands and valley bottoms increase 
rapidly. The youthful stage is followed by a mature stage where height differences between valley 
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bottoms and uplands are at their greatest. Beginning in the mature stage slope decline becomes a 
more important phenomenon, and uplands lose height more rapidly than rivers incise, effectively 
diminishing relief. In the very latest stage erosion has acted so long that the landscape – despite 
original height – is reduced into a rolling lowland. This landscape of low relief is called a peneplain 
and may contain residual heights standing out from the general level. The peneplain can be 
uplifted, starting a second erosion cycle 
 3-Early acclaim and criticism of Davis Model: 
Davis conceived the cycle of erosion model in the 1880s.More fully developed by 1900 it received 
wide acclaim, but was never universally accepted.The initial enthusiasm and strength of the cycle 
of erosion model has been attributed to various causes. 
First, the model provided a framework to study areas and epochs in Earth history where erosion is 
the dominant process. Second, the model fitted well into the grand evolutionary thought that had 
emerged in the 19th century with Darwin's evolution theory 
The notions of time, uplift, slope and drainage density evolution in the erosion cycle have been 
criticized. This criticism has been called "Davis bashing" by Cliff Ollier. 

Variants of the cycle of erosion 

Environment Proposed by Details 

Arid Davis,1905 

▪ At the beginning of the cycle of erosion in arid climate 
there are numerous small basins to where material is 
washed during the scarce rainfall events. 

▪ In the next stage (youthful stage) valleys are developed and 
highlands dissected by these. 

▪ Gentle slopes and basins accumulated material derived 
from the highlands. In the mature stage drainage basins 
coalesce. 

▪ At the end a stage is reached where the terrain has lost 
much of its relief and deflation hollows interfere with the 
drainage systems, breaking it up into local systems. During 
all stages sand and dust might be exported by wind to other 
landscapes. 

Coastal Johnson, 1919 

▪ Alternate models are proposed for shore profiles: one for 
shore profiles of emergence and another for shore profiles 
of submergence. 

▪ A complementary model can be applied to shore 
line’s where different parts might have undergone 
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Variants of the cycle of erosion 

Environment Proposed by Details 

submergence and emergence. 

Glacial Davis, 1900 

▪ The glacial cycle of erosion deals with mountainous regions 
and lacks an old stage since Davis argues that nothing more 
developed than mature glacial landscapes exists at present. 

▪ Over time valley glaciers erode the underlying rock at 
different rates, creating valleys and glaciers that are more 
entrenched than others. 

▪ As time passes the less-entrenched glaciers reach the same 
levels of entrenchment as the more entrenched ones, since 
the deeper a glacier erodes, its erosive power diminishes. 

▪ In a mature stage, valleys form smooth-sided troughs. 

Karst Cvijic, 1918 

▪ The cycle of erosion in karst regions has three phases. 
▪ At first the upper parts of fractures are dissolved, enlarged 

and filled with water. Normal fluvial valleys develop on the 
surface, small polies might exist. Subsequently, re-routing 
of water by the growth of a karst system disorganizes the 
fluvial drainage pattern, with valley bottoms developing 
large dolines and uvalas. 

▪ Ridges between uvalas gradually disappear as these 
landforms coalesce. If the bedrock is underlain by insoluble 
rock, normal fluvial valleys will slowly re-appear once the 
underground river systems reach the insoluble rock. In the 
end soluble rocks appear only as isolated hills. 

▪ Contrary to Davis' original cycle of erosion the karst one 
does not end in the formation of a peneplain. 

Periglacial Peltier, 1950 

▪ The periglacial cycle of erosion begins with a non-
periglaciated landscape. Once-periglaciated mass wasting 
of regolith exposes bedrock in the upper slopes. 

▪ These outcrops are then subject to frost weathering that 
makes slopes retreat forming extensive  blockfields at the 
base of the bedrock areas. At a later stage solifluction wears 
down summits and fills in topographic lows. 
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8. (a) Discuss views on slope development provided by L.C.King./ एलसी ककंग द्वारा प्रदान ककए गए 
ढलान (ढाल) तिकास के तिचारों की चचा करें।                        (300 Word) 
 
L . C. Kings proposed several theories on slopes as a part of the broad scheme of landscape 
evolution. He proposed several sets of cycles like the river cycle, the hill slope cycle, the landscape 
cycle, etc. King’s work on a cycle of erosion is based on his observation of the African landscape. 
 
King made a closer examination of the African landscape and stated that it is made up of two 
important elements one is the gentle concave slope that is found in the valley bottoms and 
borders the streams or old watercourse. 
 
The second element is the steep slopes that bound upland blocks. He called it ‘scarps’. The scarps 
here have originated by the process of erosion only and maintain steep slopes of 15 to 30 degrees.  
There is no reduction in their steepness when they are wasted back by weathering or rain wash. 
This is the process of Parallel Retreat which King called ‘scarp retreat’. 
 
King’s cycle of Pediplanation 
King’s landscape cycle discusses the process of pediplanation which shapes the erosion 
surface. Different stages of his cycle are discussed below: 

• Youth: The cycle of pediplanation begins with the upliftment of an earlier formed 
pediplain. The streams carry out rapid downward erosion. As the cycle draws near the end 
of youth the earlier fast down cutting slows down and witnesses the emergence of 
pediments in the valley bottoms. These pediments become wider because of the 
reduction of upland areas by scarp retreat. In the late youthful stage most interfluves will 
be converted into inselbergs, many will be rounded off like domes. 

• Maturity: In the mature stage the process of weathering causes a reduction in the 
number of Inselbergs. There will be widening of pediments of adjoining valleys which 
would eventually coalesce. The few remaining inselbergs preserve the vestiges of the 
former pediplain (Small, 1978). The relief which during the youth saw an increase will now 
show a decline or may remain constant in maturity 

• Old age: old age will see very few residual hills as a relief has mostly been destroyed. The 
whole landscape will now be dominated by gently sloping pediments; the ‘multi-concave’ 
surface is the ultimate form of the cycle (Small, 1978). 

• King did not restrict the application of his concept to the African landscape only but he 
extended this to other non-arid climates of the world to explain the process of landform 
evolution operating under most of the climatic conditions. 
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• Thus, king’s landscape cycle involves two processes of ‘pedimentation’ and ‘scarp 
retreat’. It is the operation of these two processes which lead to the formation of erosion 
surface. 

 
King’s view on slope elements 

• Hillslope evolution is a function of denudation that involves two phases – Production of 
land waste and removal of land waste. He underlined two principal agents responsible for 
denudation (a) Flowing Water (b) Mass Movement 

• King accepted the hillslope elements suggested by wood (1942). He further stated that 
these elements are product of hillslope evolution. The element is four in number- the 
waxing slope, the free face, the debris or talus slope (constant), and the pediment. 

• King (1957) was of the view that each element has a semi-independent evolution, they also 
react upon each other in varying degrees. His definition of the elements are given below: 

• The waxing slope is the convex crest of a hill or scarp 
• The Free face is the outcrop of bare bedrock exposed on the upper part of the 

hillside. It is the most active element in the back wearing of the slope as a whole. 
• The debris slope consists of detritus slipped or fallen from the face and resting at 

its angle of repose against the lower part of the free scarp face. 
• Pediment is a broad concave ramp extending from the base of the other slope 

elements down to the bank or alluvial plain of the adjacent stream. 
• King argued ‘these four slope elements are to be found in hill slopes all over the world in 

all climatic environments; though locally one or more of the elements may be suppressed, 
such departures afford no contradiction of the normality of full development’. 

 
• As stated earlier he accepted all the four elements of wood that appears in fully 

developed slope. But full development of slopes with all the four elements depends on 
other factors as well like a strong bedrock and adequate relief ‘failing these, the free face 
tends first to disappear, followed of necessity by the debris slope. A decadent convexo-
concave hillslope results’(king, 1957) 
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• Disagreeing with Davis regarding the ‘normal’ type of landscape, he holds semi-arid type 
as normal landscape and pediplain is the ultimate cyclic landform formed by coalescing 
pediments. A pediplain is multi-concave upward (1953, King). 

8. (b) Bring out the relevance of seismic study in determining the structure of earth’s 
interiors/ पृथ्वी के आंिररक भाग की संरचना के तनधारण में भूकंपीय अध्ययन की प्रासंगगकिा पर प्रकाश डाललए।  

                                                                                                                                             (300 Word) 

Seismic study is the study of energy released during an earthquake due to movement of tectonic 
plates in the form of seismic waves. The characteristics and velocity of seismic waves help the 
study of internal structure of the earth. There are two types of seismic waves that is body wave 
and surface wave. Body waves travel in the interior of the earth thus significant in studying the 
internal structure of earth whereas surface waves travel only in the earth surface hence not 
important.  
Further body waves are categorized as p wave and s wave. it is an indirect and most reliable and 
scientific explanation of earth's internal structure. 

1. P waves:  
• This wave is also known as primary and longitudinal wave. P wave travel in all 

medium that is solid, liquid and gas and travel parallel to the direction of the motion 
of force.  

• Velocity of p wave depends on density and compressibility of the material.  
• This seismic wave is relatively faster than s wave and first to appear on the surface 

of earth. During an earthquake p wave is recorded in all the region of earth expect 
an angle between 105° and 145°. 

• This zone where the p wave is a sent is known as shadow zone. And appearance of p 
wave in the antipodal of focus tell us that there is dense material in the interior of 
the earth which as spherical lens and converge the p waves. 

2. S wave:  
• This wave is also known as traverse, secondary and distortional waves.  
• P wave travel only in solid medium and travel in transverse direction to motion of 

energy. Velocity of s wave depends on the density and rigidity of the material.  
• This wave is not recorded beyond an angle of 105° from the focus which means that 

there is something fluid in the interior of the earth.  
• Based on above observation the earth was divided into three zones from surface to 

interior as crust, mantle and core. 
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Seismic study is indispensable in the studying the most inaccessible interior of the earth. 
8. (c) Weathering is a complex phenomenon involving a number of the process and is 
influenced by various factors. / अपक्षय एक िकटल घटना है लिसमें कई प्रकक्रयाएँ शातमल होिी हैं और यह 
तित्तभन्न कारकों से प्रभातिि होिी है।                                  (300 Word) 
Weathering may define as mechanical disintegration and chemical decomposition of rocks 
through action of various elements of weather; it is an in-situ process. 
weathering is conditioned by many complex factors such as: 

1. Geological: harder the rock more resistant it will be to weathering. 
2. Climate: of extreme type such high temperature or rainfall facilitate weathering. . 
3. Topography: such as steep is more prone to weathering. 
4. Vegetative: growth plants roots in cracks or crevices facilitate breakdown of rocks. 

weathering involves many processes such as: 
▪ Chemical weathering: causes decomposition of rocks through chemical processes of 

solution, carbonation, oxidation, reduction and hydration; as minerals present in rocks react 
with oxygen, surface and/or soil water and other acids. 

▪ Physical weathering: 
Unloading & expansion: removal of overlying rock load causes vertical pressure release 
resulting in upper layers of rock to expand producing disintegration of rock masses. 

▪ Temperature change: cycles cause repeated expansion & contraction of rocks; stress 
develop which causing failure in rocks. 

▪ Freezing, Thawing and Frost Wedging: repeated rapid freezing of water in cracks or 
crevices of rocks causes rocks to disintegrate. 

▪ Salt weathering: salt in rocks may expand due to hydration, thermal action and 
crystallization causing granular disintegration. 

▪ Biological weathering: activity of organism such as burrowing by rodents; growing plant 
roots etc support weathering. 
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