
UNIT 3: ROCKS AND MINERALS 

 

LAYERS OF THE EARTH 

The planet Earth is made up of 3 major layers, the Crust, Mantle and Core. The core is further 

divided into the outer core and inner core. The three layers have different physical 

characteristics. The 3 layers of the earth can be compared to a peach, a thin outer skin, most of 

the mass of the fruit in the middle flesh, and a seed of large size in the center 

CRUST 

The crust is the top layer. It is thinner under the oceans and thicker under the continents. Since 

the top layer is relatively thinner, it can fracture in earthquakes. There are two kinds of Crust – 

continental and oceanic. 

a) Continental crust - It is the older thicker crust that holds up the continents. 

b) Oceanic crust – It is the part of the crust that is below the oceans 

MANTLE 

It is the middle layer. Most of the earth’s mass is made up of the mantle layer. It is the thickest 

layer of the earth and is made of mostly iron, magnesium, and silicon. The upper part of the 

mantle is solid, but tremendous heat and pressure make the lower part of the mantle like a thick 

liquid. 

CORE 

There are 2 layers of the core: the outer core and inner core.  

1. Outer core: This is made of iron and nickel. The outer core is molten liquid because of 

high temperatures.  

2. Inner core: The inner core is completely solid. It is made of almost all iron. The very 

high pressure keeps it completely solid. 



 

 

Video Link 

https://youtu.be/dkdZnD5ck-I 

 

 

  

https://youtu.be/dkdZnD5ck-I


In addition to the composition and thickness, the Earth is also separated into layers based on 

mechanical properties.  

1. Lithosphere – It is made up of the crust and the upper part of the mantle. It is the 

lithosphere that is divided into many plates that move due to tectonic forces. 

2. Asthenosphere – The lithosphere floats on a semi liquid layer called the 

asthenosphere. 
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VOLCANO 

 It is a mountain or hill with a cup like crater at the summit (top). This crater is a vent in the earth’s 

crust, through which lava, steam and ashes are released. This can be continuously or at irregular 

intervals. 

MAGMA 

It is molten material below the earth’s crust, from which igneous rock is formed. 

LAVA 

It is the molten, liquid rock or molten material that erupts from a volcano. 

 

 

  



GEYSER 

A geyser is a type of hot spring that sends jets of water and steam into the air, like a fountain, at 

periodic intervals. A geyser happens when deep ground water meets the hot rock below in the 

earth. The water follows channels of weakness, and bubbles upwards. At tight spots, the steam 

expands and the water comes out explosively into the air from the vent. An example of a famous 

geyser is Old Faithful in California. 

 

 

  



EARTHQUAKES 

An earthquake is a sudden shaking of the ground, a vibration of the earth’s crust. The crust of the 

Earth is broken into 12 hard, thick plates that float on top of a more fluid zone. These are called 

tectonic plates. When there is a movement along/between these plates, it is not smooth and 

causes an earthquake. Earthquakes can range from simple shaking but can even topple big 

buildings. 

 

BOULDER 

A very large, separate, rounded or worn rock. A large smooth mass of rock, detached from its 

origin. 

 



TYPES OF ROCKS 

 
 

1. IGNEOUS ROCKS 

Igneous means made from fire or heat. When volcanoes erupt and liquid rock or magma 

comes up to the surface, and then cools and becomes solid, Igneous rocks are formed. 

Igneous rocks are those that solidify from a molten state, like lava erupting from a 

volcano. Examples of igneous rocks are granite, basalt, obsidian, pumice, diorite, and 

andesite. They are of two types. 

a) Extrusive – Igneous rocks that solidify from molten material that flows over the 

earth’s surface. They have a fine grain texture. 

b) Intrusive – Igneous rocks that form from molten material that flows and hardens 

underground, beneath the Earth’s surface. They have a coarse texture. 

 

  

http://www.google.com/url?sa=i&rct=j&q=extrusive+intrusive+igneous+rocks&source=images&cd=&cad=rja&docid=2KdoUxFMLsWOfM&tbnid=U4hW77kK24Rm6M:&ved=0CAUQjRw&url=http://earth.usc.edu/~slund/systems/topic7.html&ei=WUgmUe7NJ4fm2QWc7YFw&bvm=bv.42661473,d.b2I&psig=AFQjCNHWdiPFQ9yv4_8Bm_y0g1nSKPmsGA&ust=1361549673159289


2. SEDIMENTARY ROCKS 

Sedimentary rocks account for 75% of all rocks. Examples are sandstone, limestone, 

shale, gypsum, coal, breccia, and conglomerate. They serve as a principal source of 

coal, oil, natural gas and iron and aluminum ores. They store nearly all the underground 

water and are the source of natural building materials. They tell the history of the land in 

their layers and contain fossils.  

Sedimentary rocks often have fossils in them because plants and animals that die, get 

covered up by new layers of sediment and turn to stone, once hard. Most all of the rocks 

on the earth’s surface (75%) are sedimentary rocks.  They are classified into three main 

types depending on their source material.  

a. Detrital : These are rocks that are formed through the deposition and solidification of 

sediment, especially sediment transported by water (river, lakes oceans) or ice 

(glaciers). These rocks are formed from particles of pre-existing rocks and organic 

debris which are collectively called sediment. The sediment is converted to 

sedimentary rock by the process of lithification. Lithification has 2 steps- compaction 

and cementation. During compaction, excess air and water is pressed out of the 

sediment and its volume is reduced. During cementation, the sediment particles 

become bound together by minerals in the water. These minerals act like a glue to 

cement the particles together into solid rock. Examples are sandstone, shale 

 

b. Chemical: These rocks are made of mineral crystals. The water in oceans, lakes 

and the ground is made up of many dissolved minerals. Sometimes when the water 

evaporates or gets too full, these dissolved minerals precipitate out like a solute 

precipitating from a solution. These crystals go through the process of lithification 

and form rocks. Example limestone. Detrital rocks are composed of rock particles 

while chemical rocks are composed of precipitated minerals.  

 

c. Organic: This rock is rich in carbon. These rocks are formed from accumulation and 

lithification of plants, plant or animal debris. Coal is an example. 

 



There are three main types of sedimentary rocks: 

1. Clastic: It is the basic sedimentary rock. Clastic sedimentary rocks are 

accumulations of “clasts” which are little pieces of broken up rock which have piled 

up and been "lithified" by compaction and cementation. These are rocks formed 

when broken pieces of other rocks are squeezed together, grouped by size of rock 

fragments 

2. Chemical: many of these form when standing water evaporates, leaving dissolved 

minerals behind. These are very common in arid lands, where seasonal lakes occur 

in closed depressions. Thick deposits of salt and gypsum can form due to repeated 

flooding and evaporation over long periods of time. These are rocks formed when 

minerals that are dissolved in a solution crystalize or when a lake evaporates due to 

dry climate forming a large mineral deposit 

3. Organic: any accumulation of sedimentary debris caused by organic processes. 

These are rocks formed where the remains of plants and animals are deposited in 

thick layers, made up of parts of living things or made by living things. An example is 

coal. 

  



3. METAMORPHIC ROCKS 

These are rocks that have changed in their composition. They were initially igneous or 

sedimentary. They are usually present in the earth’s crust and got changed due to heat, 

pressure, and movement of the crust acting on them. Examples are marble, slate, 

quartzite, gneiss, and phylite.  

Temperature and pressure are two physical factors that control the texture and 

composition of a metamorphic rock. However, since these rocks form from preexisting 

rock, the texture and composition of the original rock also affects the new metamorphic 

rock. There are 2 main types of metamorphic rock. The primary parameter for 

classification is their texture 

1. Foliated: Since the metamorphic rocks are acted on by heat and pressure, 

the alignment of the mineral grains within the original rock changes. Foliated 

rocks have aligned mineral grains and are formed under the influence of 

pressure. 

2. Non foliated: In these the mineral grains do not have any particular 

alignment. This happens when the rocks are exposed to high temperatures in 

the absence of any force directed on them. They can also be formed when 

the original rock has grains of equal size and shape, so a force acting on 

them does not produce any preferential orientation or alignment of the grains. 

 

 



FOLIATED 

 

NON FOLIATED 

 

 

 

  



ROCK CYCLE 

Just as the processes of evaporation, condensation and precipitation form a continuous water 

cycle. Similarly all rocks can interchange and form a continuous rock cycle. The rock cycle 

describes the formation, breakdown and reformation of rocks. 

Igneous rocks form on the surface or under the Earth’s surface. They can be broken down and 

transported, so forming sedimentary rock. They can be acted on by heat and pressure forming 

metamorphic rock. 

Sedimentary rock can be acted on by heat and pressure to from metamorphic rock. It can also 

be subducted by movement of the Earth’s plates and then melt and be converted to igneous 

rock.  

Metamorphic rock can be broken down and transported, eventually forming sedimentary rock. 

It can also be subducted by movement of the Earth’s plates and eventually form igneous rock. 

This constant ever changing cycle is called the rock cycle. It discusses how igneous, 

sedimentary and metamorphic rocks are created and how they can be recycled as part of the 

rock cycle. 
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PHYSICAL PROPERTIES OF ROCKS AND MINERALS 

Rocks are made up of minerals. It is important to be able to identify and study minerals in order 

to know what a substance is. For these, certain characteristics are looked at. 

1. Color – Each material exists in a certain color or group of colors e.g. amethyst is purple. 

Because impurities can change the color, it is the least informative to help in identifying a 

mineral. 

2. Luster – This describes the way a mineral reflects light. Common adjectives are dull, 

shiny, greasy, pearly, metallic, and vitreous. 

3. Cleavage – Cleavage is when mineral breaks with smooth flat surfaces. These can be 

as sheets, cubes, prisms (all flat). 

4. Fracture – This is when a mineral breaks but the surface is not regular or flat. It can be 

curved, jagged, rough, and splintery. 

5. Streak – When a mineral is rubbed against as unglazed porcelain tile, streak is the color 

that is produced. A mineral may leave no streak or a distinctive color streak. 

6. Hardness – This is a reliable test. All minerals have a distinct hardness varying from soft 

to very hard. The  Moh’s scale ranks minerals from 1-10. The softest (Moh 1) is talc and 

the hardest (Moh 10) is diamond. 

For example: a description of the Biotite mineral  

1. Color – Dark brown, dark green, black. 

2. Luster – Pearly, metallic. 

3. Cleavage – Yes, 1 Plane of cleavage. 

4. Fracture – Flexible, it does not fracture just bends  

5. Streak – White 

6. Hardness – 3 on Moh’s hardness scale. 

7. Crystal Structure – All minerals can have 1 of 6 different types of crystal 

structures – isometric, tetragonal, orthorhombic, monoclinic, triclinic, hexagonal. 

These are 6 different shapes and arrangements of crystals. 
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GEMS AND ORES 

Ores are rocks that contain economically important materials, usually metals. In order for a rock 

to be considered an ore, it must contain an element that when extracted, can be sold to make a 

profit. Ores contained metal that can be mined and sold. Ores are taken out from the Earth by 

mining. Ore bodies are formed in the Earth by geological processes. The ores must be 

processed to remove the metal from it. Examples are bauxite ore that gives aluminum, hematite 

and magnetite that give iron, cinnabar that gives mercury. 

Gems are most commonly minerals and not rocks. They are considered desirable and valuable 

because of their color, luster and have ornamental value and are used in jewelry. Gems are rare 

valuable materials that can be cut and polished. For example diamond, ruby, emerald. 

 

 

 



TYPES OF SOIL  

Most plants originate from soil. Soil is a complex mixture of sand, clay, silt and humus (this is 

bits of animals and plant tissue that is breaking down). While soil has a mixture of all these in it, 

the amount of the ingredients vary from area to area. 

There are generally 3 types of soil 

1. Sandy soil is a mixture of sandy grains. Water moves quickly through sandy soil 

because sand is irregular shaped, large and has a lot of air and spaces between grains. 

Sandy soil dries out quickly and does not retain water. It has the largest particles and 

feels rough. It is usually light in color. It can be seen at the beach. 

2. Silt – It has particle size between sand and clay. Silt feels smooth and powdery. When 

wet, it feels smooth but not sticky. 

3. Clay soil- has fine, tight, clay particles. It has small air spaces so water only sinks in 

slowly. It is the smallest of particles. It is smooth when it is dry and it is sticky when it is 

wet. Soils high in clay content are called heavy soils. It does not let air and water go 

through it well. 

4. Loam- Loamy soil has a large amount of decaying organic matter like plants and 

animals (humus). Since it is high in humus and nutrients, it is good for growing plants in. 

It is high in organic matter with a mix of sand, silt or clay. In loam soils, the water 

absorption will vary, depending on whether they are sandy or clay based 

 



HOW IS SOIL FORMED 

The formation of soil happens over a long period of time. It can take 1000 years. Soil consists of 

organic materials, inorganic materials, water and air. The inorganic materials are the rocks that 

have been broken down into smaller pieces. (pebbles, gravel, sand, clay). The organic materials 

are decayed living matter. These are plants and animals that have died and decay until they 

become part of the soil.  

Soil is formed from the weathering of rocks and minerals. The surface rocks break down into 

smaller pieces and then mix with organic materials, moss etc. Over time this creates a thin layer 

of soil. Plants help in the development of soil. They attract animals and when the animals die, 

their bodies decay. Decaying matter makes the soil rich and thick. This continues until the soil is 

fully formed.  

Soil is formed through a combination of five important factors. 

1. Parent material: This is the earth material like volcanic deposits, glacier deposits, 

sediment deposited by wind and water. 

2. Climate: The parent material is broken down by weathering. This is controlled by the 

type of climate in the area.  

3. Living Organisms: Plants and animals help to create soil. As they die, they add organic 

material to weathered parent material. 

4. Topography: The hilliness, flatness or topography of an area determines soil formation. 

5. Time: It takes thousands of years to form an inch of soil from parent material.  

 

 

 

 



SOIL PROFILE 

If you cut a trench in the ground, different layers of soil can be seen. This is called the soil 

profile. 

1. Humus is at the top and is a layer of dead plants (like leaves rotting on the ground). It is 

high in nutrients due to decaying plant and animal matter. It creates good, fertile soil for 

plants to grow. 

2. Top Soil is under the humus. It is the ground layer on which we walk and in which plants 

grow. It varies in thickness from a few centimeters to a meter thick. Soil that has a lot of 

top soil gives a good growing environment for plant roots. 

3. Sub Soil is under the top soil and is a mixture of rocks and soil that is tightly packed 

together. It is the middle layer with rocks & minerals washed out of the top soil. 

4. Bed Rock is under the Subsoil. It is a layer of solid unbroken rocks that cannot be 

penetrated through by plant roots. It is overlaid in many areas by rock and rock fragments. 

It is solid, hard, unbroken rock untouched by weather, plant roots or animals. 

 

 

 



SOIL LAYERS AND HORIZONS 

Soil is made up of distinct horizontal layers and these are called horizons.  They have different 

characteristics. (acronym is :our aunt eats banana cucumber raita) 

1. O Horizon – This is the top organic layer of soil which is mainly made of leaves breaking 

down and humus. It is a surface layer with a large amount of organic material in varying 

stages of decomposition. 

2. A Horizon – It is called top soil. It is the zone in which most biological activity occurs – 

seeds germinate and plant roots grow, earthworms and other organisms are found. It is 

dark colored. 

3. E Horizon – It is light in color and E stands for eluviation. It is made of mainly sand and 

silt. It has lost most of its minerals and clay, as water drips through the soil. This process 

is called eluviation, where there is downward movement of material in soil, when the 

amount of rainfall exceeds evaporation. 

4. B Horizon – it is also called subsoil. It contains clay and minerals that it gets from the 

layers above it. Because of this, it is also called the zone of accumulation or illuviated 

horizon. 

5. C Horizon – It is also called regolith. It consists of slightly broken up bedrock. Plant 

roots do not penetrate into this layer. Very little organic material is found in this layer. 

6. R Horizon (bedrock) – It is solid unbroken rock that is beneath all the other layers. 

 



ROLE OF EARTHWORMS IN SOIL 

Earthworms are like natural gardeners. Some of the ways in which they help are: 

1. Earthworms burrow into the soil. This opens up the soil, allows water to sink in. This 

increases the overall porosity of the soil and prevents surface water erosion.  

2. Because earthworms burrow into soil, they create channels that are lined by nutrients and 

make it easier for roots to penetrate and grow. 

3. Earthworms  take in dead leaves, soil matter and ingest it, grind it in their body and then 

excrete it in the form of casts. These casts have high nutrients for the soil. 

4. They help to shred plant and crop residue and help to increase the formation of humus. 

 

 



WEATHERING 

Weathering is the process by which rocks on the earth’s surface are broken down into smaller 

pieces. This is done in many ways. Acid rain that dissolves rocks, plants that grow into crevices 

in rocks and split them apart, sand carried by the wind which blasts other rocks or mountain, 

waves hitting against drifts, temperature changes that weaken and crack rocks, water that wears 

away rock, or ice that chips at it. 

There are two classifications of weathering -- physical and chemical 

1. Physical weathering – It involves the breakdown of rocks through direct contact with 

atmospheric conditions like heat, ice, water, pressure. 

a) Thermal Weathering – This is because of temperature. In deserts there are hot 

temperatures in the day and it is very cold at night. This causes stress on rocks causing 

them to break down. Forest fires cans also cause intense heat and weathering. 

b) Ice/Frost Weathering – This is common in mountain areas where temperatures can 

around freezing. When water enters the pores in rocks, then freezes, the repeated 

freeze thaw cycles, weaken rocks over time and break them down. 

c) Pressure Weathering – When the overlying material is heavy, the rocks beneath can 

break because of pressure e.g. is moving glaciers. Igneous rocks deep in the Earth can 

also be under a lot of pressure. 

d) Water or Hydraulic Weathering – This happens when water (like powerful waves) 

hit on rocks and break them down. 

e) Salt Crystallization Weathering – This happens when salt water seeps into rock 

crevices. When the water evaporates, salt is left behind. The salt crystals can expand 

under heat and cause pressure which breaks rocks. This type of weathering is seen in 

arid climates or along sea coasts. 

f) Biological Weathering – Plants can cause weathering. Seedling sprouting in a 

crevice or plant roots growing, can cause pressure that breaks rocks apart. Lichens and 

mosses can create a more humid chemical environment on a rock that breaks them 

down. 



CHEMICAL WEATHERING 

This is the breakdown of rocks that results from the chemical alteration. The most common 

chemical weathering processes are hydrolysis, oxidation, hydrator, carbonators. Chemical 

weathering is a slow and ongoing process. The composition of rocks is changed because of 

chemical reactions. 

a) Carbonation – Atmosphere carbon dioxide dissolves in rain water producing carbonic 

acid. This reacts with rocks like limestone that have calcium carbonate. Calcium 

bicarbonate is formed which caused rock breakdown. 

b) Hydration – This is a type of chemical weathering that involves the rigid attachment of 

H+ and OH- ions to a rock mineral. This increased volume because of chemical binding, 

causes stresses that break rocks. 

c) Hydrolysis – It happens when water combines with substances in rocks to form new 

substances that are softer than the original rock types and break down more easily. 

d) Oxidation – This happens when oxygen combines with elements in rocks to form new 

types of rock, which is softer and breaks down more easily. 

 

 



 

 

EROSION  

While weathering is the breaking down of rocks and soil, Erosion is the movement of broken 

down rocks and minerals by water, ice, wind, gravity. Erosion is the process in which, the 

materials or land forms that have been subject to weathering, are moved from one place to 

another. This could be like dust blown off the side of a cliff face by wind. Silt and sediment being 

carried by a river is also an example of erosion. The most influential force in erosion is water. 

AGENTS OF EROSION 

1. Water Erosion: This occurs due to the force of the flow of water and its chemicals. This 

breaks down and carries away weathered material. 

2. Wind Erosion: Light objects like rocks and pebbles are carried by the wind. They can hit 

other things, eroding materials off them that are then carried away in the wind. 

a. Deflation: Deflation is the lowering of the land surface due to the removal of 

particles by the wind 

b. Abrasion: As the wind filled with sand, silt and other particles hits exposed rock 

surfaces and carries them away, this form of natural sandblasting is called 

abrasion.  



3. Glacier Erosion: Glaciers are giant bodies of ice that can erode and pick up big pieces 

of rock. The combination of water, ice and sediment can create a powerful eroding 

machine. Glacial erosion and glacial deposition are two terms that are opposites. As a 

glacier builds and grows, it picks up rocks and sediments. This is called glacial erosion. 

When the glacier melts, it leaves all this rock and debris lying. This is called glacial 

deposition an it forms moraines.  

4. Sea Erosion: Waves crashing against the coast can also create erosion. The salts and 

chemicals of the sea can also erode rocks. 

5. Soil Erosion: It is very harmful for farmers as soil erosion can carry the top soil away 

from farmlands and make it difficult to grow crops. Soil erosion can be caused by water 

(flooding, run off) and wind.  

RAINFALL EROSION: There are three types of erosion that occur as a direct result of 

rainfall- sheet erosion, rill erosion and gully erosion.Splash Erosion: It is the first and 

least severe stage in the soil erosion process. It occurs when raindrops hit soil. The 

impact of a falling rain drop creates a little crater in the soil, loosening soil particles. 

These are “splashed” onto the soil surface and form a crust that increases runoff. 

1. Sheet Erosion: Once the rate of rainfall is more than the rate of absorption into the soil, 

surface runoff occurs and carries the loosened soil particles with it. This is called sheet 

erosion. It is the removal of soil in thin layers by raindrop impact and shallow surface 

flow. Soils that are most prone to sheet erosion are overgrazed soils where there is little 

vegetation to protect and hold the soil. The water flows that cause sheet erosion usually 

flow for only a few meters before concentrating into rills.  

2. Rill Erosion: This is the development of small transitory flow paths or small channels 

less than 30 cms deep. They can be removed by farm machinery. They develop when 

surface water concentrates in the low points (depressions) and erodes the soil. Rill 

erosion is an intermediate stage between sheet erosion and gully erosion. 

3. Gully Erosion: Gullies are deeper channels, greater than 30 cms that cannot be 

removed by normal cultivation. They form when the smaller water flows concentrate 

together and cut a deep channel in the soil. 
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PLATE TECTONICS 

The theory of plate tectonic explains ‘how the Earth works.’ The Earth’s crust is broken into 

tectonic plates. These float on a liquid layer of rock that allows the tectonic plates to move. The 

plates move very slowly, about 2½ inches a year but over time, the effects can be enormous. 

For an example of the effects of plate tectonics, many years ago the continents were I 

continuous mass called Pangaea, which split because of plate tectonics.  

There are two kinds of tectonic plates 

1. Continental Plates - These support the rocky continents or land masses. 

2. Oceanic Plates – These support the oceans. 

The plates are all moving in different directions and at different speeds. This means that the 

plates sometimes crash together, pull apart or slide against each other. The place where two 

plates meet is called a plate boundary. 

TYPES OF PLATE BOUNDARIES 

Plate boundaries can be of three types, depending on how they move in relation to each other 

 

1. Convergent Boundary 

a. Continental-continental convergent boundary 

b. Continental-oceanic convergent boundary 

c. Oceanic-oceanic convergent boundary 

2. Divergent Boundary 

3. Transform Boundary 

  



Convergent boundary 

This is where two plates push together. When two plates collide, one is pushed under the other 

or subducted. This means that one plate pushes up and forms mountains. The plate that is 

pushed down (subducted) forms a deep trench. Part of it also dips into the Earth’s hot interior 

and melts. The melted rock rises and forms a volcano eruption, or causes earthquakes. The 

heavier material of the Earth’s crust sinks while the lighter material in the crust rises.  

 

 

Divergent boundary 

This is where two plates pull apart. When the plates break apart, the area between them cracks 

and drops down into the soft hot interior. This makes a valley called a rift valley. Magma seeps 

into this and can form a volcano, or cool and form new crust. New crust forms when plates 

diverge. 

 

 

 

 



Transform Boundary 

This is when two plates slide against each other. Transform boundaries do not create the 

spectacular landforms that are formed by convergent of divergent boundaries. The sliding 

motion causes a lot of earthquakes. They can also form smaller valleys and faults. 

 



TYPES OF CONVERGENT PLATE BOUNDARIES:   They are of three types 

 
1. CONTINENTAL – CONTINENTAL CONVERGENCE: This is when two plates of 

continental crusts come into contact with each other push together. This causes big 

mountain formation,  since neither plate subducts beneath each other due to their 

density. 

 

 

2. CONTINENTAL – OCEANIC CONVERGENCE:  This is when a plate of continental crust 

converges with oceanic crust. When they converge, the oceanic crust moves under the 

continental crust (subduction), and a trench is formed.  The continental crust moves up 

and a mountain rage is formed. The subducted plate moves lower, the high temperatures 

and pressure cause it to melt. This creates magma that rises to the surface. The magma 

can either cool and form mountains. Or it can be explosively hot and create volcanoes. 

Sometimes the deepest part of the subducted plate breaks into smaller pieces, which 

become locked for a long time. Later they can move and cause earthquakes. 

 



3. OCEANIC – OCEANIC CONVERGENCE: When two plates of oceanic crust collide, the 

older, heavier denser plate will sink, and get subducted under the newer one, which is less 

dense. A deep trench is formed. It also causes the formation of undersea volcanoes.  A 

subduction zone forms with one plate moving below the other. The subducted plate melts, 

creates magma which rises, and a curved volcanic mountain chain is made above the 

subducting plate. This time, the volcanoes rise well out of the ocean. These volcanic 

mountain chains are called island arcs.  

 



THEORY OF CONTINENTAL DRIFT 

This theory was proposed by Alfred Wegner. He said that all the continents had been joined as 

one super mass called Pangaea and over time, they are drifted apart. This theory was 

supported by the fact that fossils of similar animals were found in different continents e.g. 

mesosaurus. Also there were similar glacier sediments in different continents. 

Wegner said that Pangaea started to break into two smaller continents caller Laurasia and 

Gondwanaland during the Jurassic period. And by the end of the cretaceous period, the 

continents were separating into land masses that look like the modern day continents. 

The theory of continental drift is now explained by plate tectonics and the fact that the Earth’s 

plates move. 

Evidence supporting Continental Drift 

1. The land masses fit together like a puzzle 

2. The fossil evidence is similar. Fossils of Mesosaurus are found along the facing 

coastlines of Africa and South America. 

3. The age and type of rocks are similar. There is a close match between the age and type 

of rock found along the Western coast of Africa and Eastern Brazil in South America. 

The observation that continents in the Southern Hemisphere have identical pattern of 

rock and fossils is known as the Gondwana Sequence. 

4. The mountain chains seem to continue and line up from continent to continent 

5. Climate changes and glacier till deposits in the Southern Hemisphere. With the 

continents in their present positions, the till deposits show erratic glacier movement. 

When the continents are fitted together, they show a more streamlined motion of the 

glacier from South Africa and northern Australia. 

6. Coal deposits in Eastern US and Siberia. These are very cold mountainous regions, 

even though coal is formed in tropical swamps or warm temperatures. 

7. Sea floor spreading and mantle convection. Harry Hess proposed that if the sea floor is 

spreading, then clearly the continents could diverge and break apart.  

8. Paleomagnetism (the study of the record of Earth’s magnetic field in rocks). The 

orientation of magnetic crystals in rocks that shows the position they were in when first 

formed. 



 

HOW ARE MOUNTAINS FORMED 

Mountains are landforms that rise above the surrounding land to a peak. The Earth’s crust is 

made of tectonic plates which move against each other. Mountains form along convergent 

boundaries of these tectonic plates, which is where plates move towards each other. When the 

plates collide, it caused a deformation, thickening and lifting up of the crust, which forms 

mountains. 

 



FOLDS AND FAULTS 

The Earth is made of tectonic plates that move. This puts pressure on the rocks that make up the 

Earth’s crust causing folds and faults. 

FOLDS 

When two plates come together and push against each other, the rocks are subducted to 

compression forces and bend. This creates folds. These can be of different kinds 

1. Monocline – This is a slight bend of parallel rock 

2. Anticline – In this, the rock arches up 

3. Syncline – A fold in which the rock layers warp down 

 

 

 Monocline   Anticline    Syncline  

 

FAULTS 

This is like a vertical break in a plate and runs up and down. It forms when the stress on rocks 

causes them to fracture or break, rather than bend. This causes the once connected blocks of 

rock to displace and more away from each other. There are different densifications of faults 

depending on the type of force that acts on the rock and by how the rocks move on either side 

of the fault plane. 

 



TYPES OF FAULTS 

1. NORMAL FAULT: This occurs in a divergent boundary. The plates pull apart and the 

rocks above the fault surface move down. Example- Sierra Nevada in California 

2. REVERSE FAULT: This occurs in a convergent boundary. The plates push together and 

rocks above the fault move upward. Example Himalayas in India. 

3. STRIKE-SLIP FAULT: This occurs in a transform boundary. Plates slide past each other 

without moving up or down and the rocks slide past each other in different directions. 

Example the San Andreas fault in California. 

 

 

 

 

 

 

 



OCEAN FLOOR SPREADING / SEA FLOOR SPREADING 

The Earth is made up of tectonic plates. When two plates move apart at a divergent plate 

boundary, the rocks break and a crack forms between the plates. 

Magma rise through the cracks and seeps onto the ocean floor like an undersea volcano. As the 

magma meets the water, it cools and solidifies, adding to the edges of the plates that are 

moving sideways. In the boundaries where the plates are moving apart, new crust is now being 

formed and added to the ocean floor. The ocean floor gradually extends and the size of the 

plates gets bigger. Sea floor spreading is the process of how the ocean floor is extended when 

two plates move apart. 

Sea floor spreading is basically volcanic eruption but it is a slow regular process, without the 

explosive outbursts of the volcanoes on land. 

 
 

 



SUPPORTING EVIDENCE FOR SEA FLOOR SPREADING 
 

1. The rock making up the ocean floor is younger than the continents. No samples over 2 

million years old have been found. This is in contrast to the continent rocks which have 

ages of 3 billion years. 

2. Samples of rocks from the sea floor were brought up through pipes. Scientists 

determined the age of these rocks. They found that the rocks near mid ocean ridges are 

younger than rock near trenches. The farther away from the mid ocean ridge, the older 

the rocks were. The youngest rocks were always in the center of the mid ocean ridge. 

This means that the age of the rocks of the sea floor become older as you go from the 

middle of the ocean to the edges of the ocean. This suggests that new oceanic crust is 

created in the middle and spreads to the side like a conveyor belt. 

3. The direction of the Earth’s magnetic field is recorded in the rocks that make up the sea 

floor. The pattern of magnetic orientation of rocks is similar on both sides of the mid 

ocean ridge. This is because as sea floor spreads, new rock is symmetrically distributed 

on both sides of the ridge, so the rock on each side has the same pattern of magnetic 

orientation. 

4. Accurate measurements have been made by GPS devices that verify seafloor 

spreading. 

5. Continental shelves on opposite sides of an ocean match up closely like puzzle pieces, 

suggesting that at one time they were joined. Rock formations on the coasts of the 

continents on opposite sides are similar too. Fossils found on the coasts of continents on 

opposite sides are identical, suggesting that they were joined at one time. 

 


