
• A journey to the centre of Earth

Inside the Earth
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Earth’s Changing Surface

• Earth’s surface is constantly changing

• Geologists have used two main types of 

evidence to learn about Earth’s interior: 

• direct evidence from rock samples 

• indirect evidence from seismic waves
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Studying Earth’s Interior

• Scientists study the 

speed and the path 

of seismic waves  
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Earth’s Structure

• The three main layers of Earth are the 

crust, the mantle, and the core. These 

layers vary greatly in size, composition, 

temperature, and pressure.
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Temperature
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Pressure

• Pressure is the force pressing on an 

area

• Because of the weight of the rock 

above, pressure inside Earth increases 

as you go deeper

Dr.A.BALUKKARASU



Journey to the Core!
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The Crust

• The crust is a layer of solid rock that 

includes both dry land and the ocean floor.

• Earth’s crust is very thin compared to what 

lies underneath

• The crust can be compared to the thin 

skin of an onion
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The Crust

• The oceanic crust lies beneath the ocean and 

is composed of basalt which is dark and has a 

fine texture

• The continental crust is composed mostly of 

granite which is light in color and tends to be 

coarse

• The crust is thickest underneath mountains
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The Mantle

• The Mantle is a thick layer of hot 

rock

• Overall the Mantle is about 3, 000 km 

thick
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Layers of the Mantle
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The Mantle

• The uppermost part of the mantle is very similar 

to the crust. The uppermost part of the mantle 

and the crust together form a rigid layer called 

the lithosphere 

• The asthenosphere is below the lithosphere and is 

hotter, under more pressure, and is flexible

• The asthenosphere's texture can be compared 

to that of hot tar

• Beneath the asthenosphere, the mantle is solid 

rock and extends down to the core
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Earth’s Core 
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Earth’s Core

• Earth’s core is divided into two layers:

• The outer core

• The outer core is a molten liquid layer of 

metal

• The inner core

• The inner core is a solid metal ball 

composed primarily of nickel and iron
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Earth’s Magnetic Field

• Scientists think that 

movements in the 

liquid outer core 

create Earth’s 

magnetic field.
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CONVECTION IN THE 

MANTLE
Heavy materials are sinking towards downward and light 
materials are coming upward
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convection currents 

plays major role

• Key Concepts

• How is heat transferred?

• What causes convection currents?

• What causes convection currents in Earth’s mantle?

Key Terms

• Radiation

• conduction

• convection

• density

• convection current

Dr.A.BALUKKARASU



Dr.A.BALUKKARASU



Conduction

• The transfer of heat 

within a material or 

between materials 

that are touching
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Radiation

• The transfer of 

energy through 

space.
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Convection

• The transfer of heat 

by movement of a 

fluid.
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Density

• Heat transfer by 

convection is caused 

by differences of 

temperature and 

density within a 

fluid.

• Density = 

Mass/Volume
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Convection heats our atmosphere
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Convection Currents

• Convection current-The movement of a fluid, caused by 

differences in temperature, that transfers heat from one 

part of the fluid to another

• Differences in temperature and density cause 

convection currents. 

• Heating and cooling of the fluid, changes in the fluid’s 

density, and the force of gravity combine to set convection 

currents in motion.

• Convection currents continue as long as heat is added. 

Dr.A.BALUKKARASU



Convection currents also heat the Mantle
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MANTLE CONVECTION CURRENTS, RIDGE 

PUSH AND SLAB PULL ARE THREE OF THE FORCES THAT 

HAVE BEEN PROPOSED AS THE MAIN DRIVERS OF PLATE 

MOVEMENT

Drifting continents
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Continental Drift

• Continental Drift- The hypothesis that the 

continents slowly move across Earth’s surface

• First proposed in 1910 by Alfred Wegener

• Wegener’s hypothesis was that all the 

continents were once joined together in a 

single landmass and have since drifted apart. 

Dr.A.BALUKKARASU



Pangaea
According to Wegner, Pangaea existed about 300 million years ago
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Evidence of Pangaea

Additional evidence for Pangaea is found in 

the geology of adjacent continents, including 

matching geological trends between the 

eastern coast of South America and the 

western coast of Africa. The polar ice cap of 

the Carboniferous Period covered the 

southern end of Pangaea.
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From Land Features: 

• mountains and other features on the 

continents provided evidence for continental 

drift
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Evidence From Fossils

Fossil- A trace of an ancient organism that has been preserved in rock.
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Evidence From Climate

• As a continent moves toward the equator, its climate becomes 

warmer. As a continent moves toward the poles, its climate 

becomes colder. 

• The continent carries with it the fossils and rocks that formed at 

its previous locations. 

• For example, fossils of tropical plants are found on 

Spitsbergen, an island in the Arctic Ocean. When these plants 

lived about 300 million years ago, the island must have had a 

warm and mild climate. According to Wegener, Spitsbergen 

must have been located closer to the equator.
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Sea-floor Spreading 
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Diagram of the internal layering of the Earth 

showing the lithosphere above the 

asthenosphere (not to scale)
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Mid-oceanic ridge, 

including a black smoker

• Mid-ocean ridge- An 

undersea mountain chain 

where new ocean floor is 

produced; a divergent plate 

boundary.
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Sea-Floor Spreading

• In sea-floor spreading, the sea floor 

spreads apart along both sides of a 

mid-ocean ridge as new crust is 

added. As a result, the ocean floors 

move like conveyor belts, carrying the 

continents along with them
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Evidence

• Sea-floor Spreading was proposed by Harry Hess in 1960

• Supported by evidence from:
• Molten Material

• Strange, pillow like rocks that can only be formed from molten 
were found on the sea floor

• Magnetic Stripes
• The rock on the ocean floor follows the pattern of Earth’s 

magnetic field

• Drilling Samples
• Scientists determined the age of rocks from drilling samples and 

found that younger rocks were always found at the center of the 
ridge due to molten erruptions
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Sea-Floor Spreading Molten material erupts through the valley that runs 

along the center of some mid-ocean ridges. This material hardens to form the 

rock of the ocean floor
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Deep-ocean Trenches

• You may be wondering how the ocean floor can just keep 

spreading

• The ocean floor doesn’t actually spread, but rater plunges 

into deep trenches and sinks back into the mantle

• deep-ocean trench-a deep valley along the ocean floor 

beneath which oceanic crust slowly sinks toward the 

mantle.
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Subduction

• Subduction- the 

process by which 

oceanic crust sinks 

beneath a deep-ocean 

trench and back into 

the mantle at a 

convergent plate 

boundary.
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Interesting Facts

• Subduction and sea-floor spreading can change the size 

and shape of the Earth’s oceans

• Generally, the sea floor is renewed every 200 million 

years

• The Pacific Ocean covers nearly 1/3 of our planet and is 

shrinking!

• The Atlantic Ocean is expanding –it has less trenches 

than the Pacific
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THE EARTH IS MOVING!
The Theory of Plate Tectonics 

The tectonic plates of the world were mapped in the second half of the 20th 

century
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The Theory

• The theory of Plate Tectonics explains the formation, 

movement, and subduction of Earth’s plates

• The theory that…

• pieces of Earth’s lithosphere are in constant motion, 

driven by convection currents in the mantle

Dr.A.BALUKKARASU



Need to Know Definitions 

• Plate-A section of the lithosphere that slowly moves over 

the asthenosphere, carrying pieces of continental and 

oceanic crust.

• Scientific theory- A well-tested concept that explains a 

wide range of observations.

• Faults- breaks in the Earth’s crust were rocks have 

slipped past each other
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Types of Plate Boundaries
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Divergent

A place where two plates move apart. 

• Most divergent boundaries occur along mid-ocean 

ridges
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Convergent

The place where two plates come 

together resulting in a collision
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Transform

The place where two plates slip past each other
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EARTHQUAKES AND 

VOLCANOES
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Stress
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Faults

• When enough stress builds up in 

rock, the rock breaks, creating a 

fault
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Normal Fault
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Reverse Fault
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Strike-slip Fault
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Volcanoes
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Vocabulary

• Volcano- A weak spot in the crust where 

magma has come to the surface

• Magma- The molten mixture of rock-

forming substances, gases, and water from 

the mantle

• Lava- Liquid magma that reaches the 

surface; also the rock formed when liquid 

lava hardens.
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Read This and apply your 

mind.

• At plate boundaries, huge pieces of the 

crust diverge (pull apart) or converge 

(push together). As a result, the crust 

often fractures, allowing magma to reach 

the surface. Most volcanoes form along 

diverging plate boundaries such as mid-

ocean ridges and along converging plate 

boundaries where subduction takes 

place.
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Volcano Formation at 

Converging Boundaries 
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Close-up of granite (an intrusive 

igneous rock) exposed 

in Chennai, India
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Extrusive igneous rock is made from lava 

released by volcanoes
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Basic classification scheme for igneous rocks on their mineralogy. If the approximate 

volume fractions of minerals in the rock are known, the rock name and silica content 

can be read off the diagram. This is not an exact method, because the classification of 

igneous rocks also depends on other components than silica, yet in most cases it is a 

good first guess.
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Total alkali versus silica classification scheme (TAS) as proposed in Le 

Maitre's 2002 Igneous Rocks - A classification and glossary of terms. Total 

alkali (Na2O + K2O) versus silica (SiO2), or TAS, classification system of 

igneous rocks. After Le Maitre (2002).
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Schematic diagrams showing the principles behind fractional crystallisation in 

a magma. While cooling, the magma evolves in composition because different 

minerals crystallize from the melt. 1: olivine crystallizes; 2: olivine 

and pyroxene crystallize; 3: pyroxene and plagioclase crystallize; 4: plagioclase 

crystallizes. At the bottom of the magma reservoir, a cumulate rock forms.
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Classifying Rocks 

• When classifying 

rocks, geologists look 

at:

• Mineral composition

• Color

• Texture
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What is a rock?

• Rock- a solid mixture of minerals and other materials.

• Some rocks can be made of just one mineral, but most are 

mad of many minerals

• Most rocks are made up of a combination of 20 common 

minerals know as rock forming mineral

Dr.A.BALUKKARASU



Granite

This picture shows the 

many minerals that can 

be found in granite
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Texture
Dr.A.BALUKKARASU



Texture

• Texture- The look and feel of a rock’s surface, determined 

by the size, shape, and pattern of a rock’s grains

• Grains- The particles of minerals or other rocks that give 

a rock its texture.

• Geologists look at grain shape, size, and pattern
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Rock or stone is a natural substance, a 

solid aggregate of one or 

more minerals or mineraloids

• Geologists classify rocks into three major 

groups: 

• igneous rock 

• sedimentary rock

• metamorphic rock
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Igneous Rock

• A type of rock that 

forms from the 

cooling of molten 

rock at or below the 

surface.
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Sedimentary Rock

• A type of rock that 

forms when particles 

from other rocks or 

the remains of plants 

and animals are 

pressed and cemented 

together.
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Types of Sedimentary 

Rocks

• There are three major groups of sedimentary rocks: 

• Clastic rocks

• Formed when fragments are squeezed together

• Organic rocks

• forms from remains of organisms deposited in thick layers.

• Chemical rocks

• forms when minerals crystallize from a solution.
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Metamorphic Rock

• A type of rock that 

forms from an 

existing rock that is 

changed by heat, 

pressure, or chemical 

reactions.
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Types of Metamorphic 

Rocks

• Foliated

• have grains arranged in parallel layers or bands

• Non-Foliated

• Have grains arranged randomly
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The Rock Cycle

• Rock cycle- A series of processes on the 

surface and inside Earth that slowly change 

rocks from one kind to another
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THE ROCK CYCLE
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Answer All Questions.     (10×2=20)                                                        

1. What is Ring of Fire? 

2. What role does Silica play in magma?

3. What is the difference between a conduit and a vent on                      a volcano?

4. What is the difference between magma and lava?

5. The Earth’s crust contains the oceanic crust, how big is the oceanic crust? 

a).It covers 2/3 of the Earth. b).It covers ½ of the Earth    c).It covers 1/3 of the 

Earth. d).It covers ¾ of the Earth.

6.  What are Seismic Waves?

7. How are the Size and Strength of an Earthquake Measured?

8. What are the Destructive Effects of Earthquakes?

9. Under what conditions will magma be very thick and sticky?

10. Differentiate between: (a) Crust and Mantle
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PART-B

Answer All Questions    ( 5X5=25)

11. Explain density and movements of the earth.

OR

Write about the gravitational field of the earth.

12. Describe the structure of the earth with a  neat sketch.

OR

Describe the origin of earthquake.

13. Write about the drainage types with neat diagrams.

OR

Write about the seas and oceans and their geological activities.

14. Write about geological action of wind and its cycle.

OR

Write about origin and different types of lakes.

15. Describe the submarine canyon.

OR

Explain the application of geology with other sciences.
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PART-C

Answer Any three Questions    (3X10=30)

16 .Discuss the Origin and age of  earth with various 

hypothesis.

17.   Describe the types and causes of volcanoes with 

neat diagrams.

18.   Explain the coastal dynamics.

19.    Describe the ground water origin, solution caves, 

cavities and geyser.

20.    Explain the mountain building activities.
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(i) Limestone (a) Lacustrine

(ii) Sand dune (b) Geyser

(iii) Lake (c) Karst topography

(iv) Hot spring (d) Barchan

Answer All Question

•Define Epigene?

•Application of physics in geology is called? How.

• Write the planets of solar system in order?

•What is absolute and relative age determination?

•What are the major parameters used to divide Earth interior into crust, mantle and 

core?

• The point of earthquake occurred below the earth surface is known as _________ and 

the point vertically on the earth surface is  known as ____________.

•Define erosion?

•What is sub marine canyon?

•Water present below the earth surface is called? How it is happened.

•Match the following
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Part B  (5 X 5 = 25)

Answer All Questions

Each answer should be about 100 words

• a. Discuss various branches of Geology 

OR

b. Describe the relation of geology and society

12. a. Define Gravitational field of earth?

OR

b. Discuss the Earth’s age determination methods 

13. a. Describeinterior of the Earth? 

OR

b. Brief note on Isostasy

14. a. Describe types of drainage pattern?

OR

b. Brief notes on marine deposits

15. a. Short note on origin of lakes

OR

b. Discuss about the underground water.
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Part C (3 X 10 = 30)

Answer any THREE Questions

Each answer should be about 500 words

16. Discuss the scientific applications of geology.

17. Explain origin of Earth and various hypothesis.

18. Describe the types and causes of Volcanoes.

19. Discuss the geological action of sea and ocean.

20. Write essay on cycle of erosion.
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PART- A – (10 X 2 = 20)

Answer All Question

1. First layer of Earth on which we live is known as

2.  What are the two important movements of the earth?       

3. What role does Silica play in magma?

4. What is sea floor spreading? 

5. What is the difference between magma and lava?

6. Under what conditions will magma be very thick and sticky?

7. Differentiate between: (a) Crust and Mantle

8. Define Earth’s body waves.

9. Define “Moho” discontinuity.

10. Define Gutenberg discontinuity.
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PART-B

Answer all Questions.     (2×5=10)                                                        

11. Explain the density and movements of the earth.

OR

Explain continental drift theory.

12. Describe the structure of the earth with neat sketch.

OR

Describe the origin of earth.
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PART-C

Answer all Questions.     (2×10=20)                                                        

13. Describe the Geological Time Scale 

(Compulsory)

14. Describe evolution of Earth.

OR

Explain the plate tectonic theories with neat 

sketch.
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(10 x 2 = 20 Marks)

Answer all questions

Each answer should be in about 50 words

•Define mineral.

•What is the difference between Oceanic and continental crust?

•Name the planet of our solar system which possesses the 

highest density.

•What is a dwarf planet?

•What is Gutenberg’s Discontinuity?

•What is meant by earthquake epicenter?

•Under what conditions will magma be very thick and sticky?

•What are the major elements in Earth’s crust? Write in 

decreasing order.

•What are hotspots?

•Define Orogeny
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Section – B

(5 x 5 = 25 Marks)

Answer all questions

Each answer should be in about 100 words

•a) Give an account on absolute dating. 

(or)

b) Discuss briefly about the relation of Geology with other sciences.

•a) Discuss the gravitational field of the Earth.

(or)

b) Give an account on the components of our solar system.

•a) Write short notes on various types of volcanic eruption.

(or)

b) Elaborate the earthquake belts of our planet.

•a) Give a short account on chemical weathering.

(or)

b) Describe the depositional landforms formed by wind.

•a) Discuss any two important theories relating to isostasy.

(or)

b) Describe the submarine canyon.
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Section – C

(3 x 10 = 30 Marks)

Answer any three questions

Each answer should be in about 500 words

•Describe the salient features of the Geological Time Scale.

•Elaborate the hypotheses relating to the origin of the solar 

system.

•Discuss the interior of the Earth with a neat sketch.

•Elaborate the landforms formed due to river action.

•Describe the various types of plate boundaries with neat 

sketches.
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