GEOGRAPHY
FORM THREE NOTES




STRUCTURE OF THE
EARTH

Physical geography can be simply defined as the study of the structure of the Earth and th{
forces which affect it. These forces are categorized into two kinds: internal and external
forces.Internal forcesar e f orces which act within or b
result into various Earth movements such as vertical and horizontal movements, vulcanicity ang
earthquake€xternal forcesar e f orces whi ch act iresdtiindoe  t

various geomorphic processes such as mass wasting and weathering. The earth is composed
inner and outer zones (layers). The outer layer of the earth comprises of the atmosphers

biosphere and hydrosphere, while the inner layer includesukte mantle and core

The Earth's Crust, The Mantle, The Core and their Respective Characteristicq

Concentric Zones of the Earth

Identify concentric zones of the earth

The earth is composed of three internal, concentric layers of increasing densitgess lajlees
are thecrust, mantle andcore.They are made up of different layers of rocks, with their
densities increasing towards the centre of the earth. That is, densities of rocks that make up thy

earth increase as you move from the surface towardattréor

The Crust (Lithosphere)

This is the outermost part of the earth. It consists of silica and aluminium (sial). It forms the
upper layer of the continent and is mostly composed of granite rocks. The layer below SIAL is
called SIMA. This layer is mad# silica and manganese. It is a layer of basaltic rocks which are

denser and underlies the continental block to form the ocean floor.

The Mantle (Mesosphere)




This is the layer below the crust. It is composed of iron and manganese. It lies betweert the crus
and the core. The layer which separates crust and mantle is called Mohorovic discontinuity. Th
mantle is made up of very dense and hot igneous rocks, found in semi liquid states. It extend
downwards 2900 km and the temperature ranges between 5000°0@0fLC. The density of

the mantle is 3 3.3 g/cma3. It is divided into two parts namely, the upper and lower mantle. The
upper mantle is rigid and combines with the crust to form a layer called lithosphere. Below the

upper mantle there is a layer callestheenosphere

The Core (Barysphere)

This is the innermost layer of the earth. It is composed of nickel and iron. Its diameter is
approximately 2500 2700 km and its temperature is around 5500°C. The average density of the
barysphere is about 5.2 g/cm3. Nlgeographers believe that the core is divided into solid and
liquid core. The total mass of the earth is about 5.976 x 1021 tonnes.




Hydrosphere (
Ocean, sea, lakes ; Core (Nickel & \
& rivers) : AR Iron) Barysphere

Guternberg
) o X discontmuity
Thin v . = Solid and
em'e.l::rpe " Vol  gmmma ' iquid core

Ivchorovic

discontinuity
Mantle (Silic Eﬂ'f>

& manganese)

Mesosphere
Conrad
discontinuity

ANOZ dANNI

OUTE%EEEE

Crust (Silica &
aluminium)
Lithosphere

of living & non

living organism) /

Structure of the Earth

Structure of the Earth

The Variation in Density and Thickness of the Concentric Zones of The
Earth's Crust

Account for tle variation in density and thickness of the concentric zones of the earth's crust
ROCKS

A rock is an aggregate of mineral particles found in soft, solid or unconsolidated state. The
earthdés <crust consists of r o ¢ k serend miderals. AAlt k s
minerals are formed from one or more of eight main elements. These are: oxygen, silicon,

potassium, sodium, calcium, magnesium, iron and aluminium.




Rocks can be broadly categorized into three types. These are igneous rocks, sedioek#ary

and metamorphic rocks. These kinds of rocks are classified according to their origin, chemical

composition and age.

The Characteristics of The Earth's Crust, The Mantle and The Core

Describe the characteristics of the earth's crust, the mantle andatte

Variations in characteristics of the three interior zones of the earth are the result of temperaturg
and pressure as they increases from the surface to the center of the earth.Factors which accoufjts
for such variations includes: pressure on the tyitg materials, weight of the underlying

materials, radioactivity, magma movement and heat generated during the formation of the earth.

Types of Rocks of the Earth's Crust

The Types of Rocks of the Earth's Crust
Identify types of rocks of the earth'sist

Igneousrocks

These rocks are formed when molten rock cools and solidifies. All igneous rocks originate inside
the earth where they are under great pressufre
contain fossils which are the chemicatlyanged remains of ancient plants and animals
embedded in rocks. These rocks solidify &eft

features or out side the earthés surface and| f

Igneous rocks are formed when the molten magmarcefl out from the upper mantle to the
earthdés surface, where it cools and solidi [

and the rocks are called crystalline rocks.

There are two main types of igneous rocks:

1. Plutonic: these have solidified dp in the crust and they are seen on the surface only

after being exposed by prolonged erosion.
2. Volcanic:t hese have been poured on the earth(s

Characteristics of igneousrocks



Igneous rocks reflect light.

They are nofound in layers.

They do not contain fossils.

They are crystalline rocks.

They are formed through cooling and solidification of magma.
They can undergo metamorphic and weathering processes.

They contain different minerals like iron, magnesium etc.

Many igreous rocks are found in Dodoma, Iringa and in the shores of Lake Victoria (Mwanza).

The main examples are granite, gabbro, basalt and diorite. Some are found in Kilimanjaro ang

Rungwe (Mbeya) such as basalt, pumice, diorite, gabbro, syenite and peraihiste

Granite




Basalt rocks
Sedimentaryrocks

Sedimentary rocks are found in layers; they contain fossils and are very soft. These arg
weathered particles formed through deposition and lithification processes. Sedimentary rocks ar¢

formed when the sedlients are accumulated, compacted and cemented together. The sediments

are compacted by compression to form sedimentary rocks. These are called stratified rocks.

Characteristics of sedimentaryrocks

1 They are formed when patrticles or sediments are accurdulampacted and cemented

together.
They contain fossils.
They are found in layers (strata).
They do not reflect light.
They are noscrystalline rocks.

They can undergo metamorphic process.
Typesof sedimentaryrocks

Mechanicallyformed sedimentary rocks




These are formed through weathering process. When weathering agents erode and deposit rogk
particles, they are accumulated, compacted and cemented together to form sedimentary rocky.
Examples of mechanically formed sedimentary rocks are clays, gravelsllavidnas (all
deposited by water), moraines, boulder clay and gravels (deposited by ice) and loess (depositey
by wind); sandstones and shale.

Sandstone



Shale: Shale occurs in a wide range of colours that include: red, brown, green, grey, and black.

Chemically-formed sedimentaryrocks

These are formed through chemical precipitation process. They include carbonate (as it is i

stalactite and stalagmite), sulphate, chloride, etc. The main examples are gypsum, rock sal

lignite, dolomite, flint, borax, liranite, haematite, etc.




Dolomite
Organically-formed sedimentaryrocks

These are formed through mineralization process of decaying and decomposition of deag

organisms such as animals and plants. The remains of living organisms are accumulated

compacted ashcemented together to form these sedimentary rocks. The main examples are chal

(limestone) and coral (formed from animals), and peat, coal and lignite (formed from plants).




Lignite rocks




Limestone













Coral rocks

Metamorphic rocks

These are rocks which have changed their shape, size, appearance or chemical composition dfje
to the contact of heat, pressure or both. This process is referred to as metamorphism. Any roc
can be changed into a metamorphic rock. Examples of metamorphicareckkte, marble and

granite.
Characteristics of metamorphic rocks

They are very hard due to prolonged action of heat and pressure.
Any type of rocks can be subjected to metamorphic rocks.

They can undergo weathering process.

The main examplesof metamorphism in rocks include the following:



Sandstone to quartzite.
Coal to graphite.

Limestone to marble.

Clay to slate.

Granite to gneiss.




Gneiss

ROCK CYCLE

This is the cycle in which rocks tend to change from one type to another. For instance igneou
rocks may change to metamorphic rocks or sedimentary rocks; sedimentary rocks to
metamorphic or igneous rocks, etc. It is a relationship in which rocks tend to change from one

type of rock to another.
Necessaryconditions for rock cycleto take place

1. First, the molten rocks erupt from the interior of the earth and then cool and solidify to

form igneous rocks.

2. Secondly, the igneous rocks are subjected to denudation process to form sedimentar
rocks.

3. Third, either igneous or sedimentary rocks undergo metfamsm, due to prolonged heat
and pressure, to form metamorphic rocks.




Fourth, metamorphic or igneous rocks can undergo weathering process through erosio

and transportation of sediments which are further deposited in layers in the ocean or lake floors

where they are cemented and consolidated to form sedimentary rocks and vice versa.

5. Fifth, metamorphic or sedimentary rocks can be subjected to heat and pressure wherg

melting take place and later cooling, due to low temperature, to form igneous rocks.

Years in
millions
before Man

present Major geologicaleventsin Africa animals

Glaciation of East Africa mountains.Formation

Cenozoic Quaternary river terraces and raised beaches. Age of man

Formation of the Atlas mountains. a flows in  Age

Tertiary Ethiopia. mammals.

Deposition ofmarine sediments in the Sahara |

Mesozoic  Cretaceous Southern Nigeria. Formation of Enugu coalfield. Age ofreptiles

Breakup of Gondwanaland and Marine invasion
East Africa coastlads and separation of Malaga:

Jurassic Island from mainland.

Drakensburg lavas and formation of upper Ka

Triassic beds. Volcanic activity in West Africa.

Formation of lower Karro beds. Formation of ric
coal deposits in Tanzaniaé South Africa. Ice age Age

Paleozoic = Permian in central and South Africa. amphibians
Carboniferous Cape fold formed.

Marine invasion of Libya, the Sahara and West

Devonian Sudan. Continental basins formed by crustal warp




Continental edimentation in Zaire basin,Tanzan
Silurian and South Africa, followed by intensive folding.

Extensive deposition of sediments.Formation
sandstones in Guinea, Mali, Volta basin and Nc Age of marine
Ordovician West Ethiopia invertebrates

Marine invasion of Western Sahara and Kalar
Cambrian basin.

Glaciations of Africa South of Equator.Extensi
Pre Cambrian or metamorphism of oldest known fossilize

Proterozoic Archarean unicellular algae formed in Swaziland and Mali. Algae

Magma Melting
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The rock cyle

Simplified geologicaltime scale




The geological time scale is a chart for dating the history of the earth including rock span. It tries

to explain the age of rocks as far back as 600 million years ago.

The simplified geologicaltime scale

The Mode of Famation for each Type of Rocks and their Economic

Importance

Explain the mode of formation for each type of rocks and their economic importance

The importance of rocks

1. Rocks are very important in the formation of soils which can be used for agricultural

production.

2. Rocks are used for building purposes: some rocks such as limestone, sandstone, gravejs

and sand are used for building houses, construction of roads, etc.

3. Some rocks are used as sources of energy or fuel such as coal and petroleum (minerd|
oil).
4, Limestone is widely used for cement manufacturing. In Tanzania, cement is produced at|

Tanga, Mbeya and Wazo Hill.

5. Salt extraction: salt usually originate from rock accruing strata, for instance, in Tunisia

and Morocco there are large deposits of salt.

6. Manufacture of chemicals: some rocks contain nitrate or phosphate, while others have

potash. This kind of rocks can be used for making dyes, fertilizers and medicines.

7. Mineral deposits: mineral ores occur in veins of some rocks such as igneous rocks. Theg
minerds are formed when the magma coos down. Valuable minerals extracted from rocks

include gold, lead, tin, silver, diamond, copper, zinc, aluminium, calcium and manganese.

8. Some rocks are so impressive such that they attract tourist to come and view them. In s

doing, the country earns a lot of foreign exchange.

9. Some rocks are used for decoration of houses as ornaments or they are grinded ft(

produce powder which is used for decoration.



Simplified Geological Time Scale

The Geological Time Scale

Describe the gdogical time sale

Thegeological time scaldGTS) is a system of chronological measurement that relates
stratigraphy to time, and is used by geologists,paleontologists, and otherEarth scientists td
describe the timing and relationships between events hat&@ occurred t hro

history.




FORCES THAT AFFECT T HE
EARTH

The earth can be affected by two forces which may result into various landforms. Forces that ac

on the earth can be grouped into internal and external forces.

Forces CausmpEarth Movements

The Forces Which Cause Earth Movement and their Origin

Explain the forces which cause earth movement and their origin
INTERNAL FORCESThese are forces which operate wifth

include vulcanicity and earth amements, that is, horizontal (lateral) and vertical movements.

These forces may result into formation of several landform features.

o)}

EXTERNAL FORCES:These are natur al forces that oppr
mai nly act o n rdobeehe suaface df ihes earthr Qftentthe features produced by
these forces are seen on the surface of the earth. They include mountains, volcanoes, morainfs

and valleys, just to mention a few

Radial/Vertical Movement

The Vertical/Radical Movement

Descibe the vertical/radical movement

The earth is in constant motion and this movement results to a number of features such @
mountains, plateaus and plains. Such features are due to both lateral and vertical movement}.
These movements exert great force efision and compression which later results to very

impressive features. Earth movements are either vertical or lateral.

The Resulting Features from the Vertical Movement

Identify the resulting features from the vertical movement



Vertical earth movements:These are up and down movements which cause the crustal rocks to
fault. These movements result to a number of landforms such as plateaus, block mountains, rif

valleys, basins, etc.

Lateral or Horizontal Movement

How Horizontal Movements Take Place

Explain how horizontal movements take place
Lateral earth movementsThese are sideways movements of
crustal rocks either to fold, fault or form joints. Features which are produced due to this

movement are such as fold mountainis valleys, block mountains, etc.

Different Features Produced by Horizontal Forces

Identify different features produced by horizontal forces

Features associated with earth movements

Rift Valley
Rift valley is a trough or hollow which may result fromthhovertical and lateral movements of
the earthoés crust. I't is formed when two

by tensional forces or compressional forces.

Formation of rift valley by tensional forces
This is formed when tensiah forces move away from each other. These forces of tension

produce faults and the block between two parallel faults subsides to form a rift valley.




(a) Movement of tensional forces
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Formation of the Rift Valley by compressional forces
This is formed when horizontal forces act towaedsh other. These forces of compression
produce faults on the outside of the two parallel faults and the pieces of land on either side arg

lifted up above the general level of the ground to form a rift valley.

Diagrammatically, formation of the Rift Valjeoccurs like this:




(a) Movement of tensional forces
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(b) Uplifting of the land on the outside of the two faults
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(c) Rift valley formed
rift valley

Examples of rift valleys include:

1 East African rift valley Africa;
1 Jordan rift valleyi Asia,

1 Rhineland rift valleyi Europe.

Block mountain (horst)




A block mountain refers to a tabli&ke mountain formed due to the influence ailing that

leads to rising of crustal rocks. It is nearly a flat surface. A block mountain can be formed by

either tensional or compressional forces. h

faults which results into uplifting of some parts.
uplifted part

| block mountain
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Examples of block mountains are:
Usambara and Uluguru, in Tanzania;
Ruwenzori, in Uganda,;
Vosges and Black Forest, in Europe; and

Mount Sinai in Asia.

Plateau
A plateau is a | arge, extensive uplifted phr

The top of the plateau is mostly a plain. Plateaus were formed during Mesozoic and Jurassic eraj|.
|t was due to wuplifting of the earthodés crufst

Brazilian plateaus. High plateaus especially in tropicatuldéis are used for agriculture and

settlement.

Basin

A basin is a | arge, extensive depression o

vertical movement of the earth.



Examples of basins include:

an inland drainage e.g. Congo basin;

Chad basi; and

Amazon basin.

Vulcanicity

Difference between Vulcanicity and Volcanicity

Differentiate vulcanicity from volcanicity

This refers to all the various ways by which molten rock (magma) and gases are forced into the
earthdés crust |\ukahicitp thdrefore intlules solcanic arapgons, which lead

to the formation of volcanoes and lava plateaus and geysers, and the formation of volcanig

features such as batholiths, sills and dyke

Causes of Volcanicity and Rdsng Features

Explain causes of volcanicity and resulting features

There are two types of vulcanicity namely, intrusive vulcanicity and extrusive vulcanicity

Intrusive (internal) vulcanicity

This occurs when the magma cools, solidifies and forms features hi n t he ear t h s

reaches t he eart hos sur face. The features

termed as intrusive (internal) features.

(1



The following are the landforms formed through intrusive vulcanicity:

Dyke

This is a wallike feature cutting across the bedding planes. It is formed when magma cools and

solidifies vertically across bedding planes. The dyke is termed as assal@llintrusive feature.

Sometimes the dyke may form a weatluetotleadddtionwh e]n

processes.

Topped dyke

Depressed dyke
Bedding planes¥
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Examples of dykes are Mwadui dyke in Tanzania, Gabbro dyke in Lesotho, and Tyolo dyke in

Malawi.

Sill

This is an intrusive feature which lies horizontally along the bedding planes. It is formed when
magma cools and solid#s horizontally along a bedding plane. Like the dyke, the sill is termed

as a smaikcale intrusive feature.
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An example of a sill is Fouta Djallon ranges in Guinea.
Laccolith

This is an intrusive feature which looks like a dome. It is formed when tigenenaools and
solidifies in anticline bedding plane. So
following denudation processes.

Laccolith

Bedding planes [
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Lapolith




This is an intrusive feature which looks like a saucer in shape. It is formed when magma (molte

rocks) coolsand solidifies in a syncline bedding plane.

Lapolith
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Examples of lapoliths are found in South Africa especially in Trans Vaal province.

Batholith

This is a very |l arge mass of magma which cdqol
forms the root or @re of a mountain. Batholiths are made of granite and they form surface
features only after they have been exposed t

batholiths resist erosion and form uplands.

NN

Batholith

Examples of batholiths are found in Zimbabwe&nZania, Zambia and Gabon (The Chaillu
Massif).



Phacolith

This is a lenshaped mass of igneous rock. It is formed when magma cools and solidifies at
anticline and syncline in folded rocks.

Phacolith Anticline

An example of a phacolith is The Gordon Hill in UK.

Features Resting from the Processes of Volcanicity

Classify features resulting from the processes of volcanicity

Eruption of magma, either intrusive or extrusive, results in the formation of features. Intrusive
features are the result of cooling and solidificatidnnm@agma inside the crust. The features
formed includes dyke, sill, laccolith and batholith. Extrusive features include the formation of

volcanoes, domes, craters and calderas.

Distribution of Major Volcanic Zones in the World

Locate the distribution of maj volcanic zones in the world

Extrusive (external) vulcanicity

This is the type of vulcanicity that occurs when molten rocks reach the surface of the earth.
When magma emerges at the surface it is called lava. This forms features called extrusivg

featuresof vulcanicity. The following are landforms due to extrusive vulcanicity:

Acidic lava cone
This is a cone made of viscous lava. Normally lava cones have high heights and break into sma

fragments. The acidic lava always cools faster than basic lavaseeisativiscous.




Examples of acidic lava cone include:Mount Kilimanjaro found in Tanzania (East Africa).Mount

Kenya found in Kenya (East Africa).Mount Fuji found in Japan.Mount Vesuvius found in Italy.

Basiclava cone
This is a cone made up of basiadl) lava. Normally cones have gentle slopes and spread over

a long distance.

Pipe

near to Lake Kivu in DRC.

Ash and cinder cone
This is a cone made up of ashes andestdhat erupted from beneath (interior) the earth to form

a concave cone. The slopes of a cone are usually concave due to the spreading tendency. Lavgjis



blown to great heights when it is violently ejected, and it breaks into small fragments which fall

back to the earth and build up a cone.

Ash and

Several ash and cinder cones occur just south of Turkana, in Kenya. These are Likaiyu ang

Teleki (both cinder cones), and Nabuyatom (ash cone).Other examples of cinder cones outsid

Africa are Volcano de Fuego, in Gaeala and Paricutin, in Mexico.

Crater
The crater is a small depression on the volcanic cone or mountain. It is sometimes filled with
water to form a crater lake. It is formed when volcanic eruption ceases and leaves a hole on th

basic lava cone. An exaie of a crater is Ngorongoro crater in Tanzania.




Volcanic plug
This is a big rock which plugs or blocks the top of the pipe. It is formed when lava solidifies
quickly to block the pipe. Examples of volcanic plugs are Mount Palace in France and Hoggar

mountains in Algeria.

plug (neck)
volcano

lava cone

Compositecone
This type of a cone is formed of alternate layers of ash and lava. The volcano begins eac
eruption with great violence forming a layer of ash. As the eruption proceeds, the violence cease

and lava pours out forminglayer on top of the ash.




composite

ash laver

lava layer

Examples of composite cones are Mount Kilimanjaro, in Tanzania and Mount Cameroon. Other

examples outside Africa are Vesuvius, Etna and Stromboli, all of which are in Italy.

Caldera

This is a large depression on top of a volcasooe. It is formed when a composite volcano
explodes so violently that its top is blown off and disintegrates into a mass of rocks and ashes
leaving the crater greatly enlarged. This huge ciidterdepression is what we call a caldera.
Sometimes a cadgta can be filed with water to form a caldera lake. Lake Shala, in Ethiopia, is

the largest caldera lake in the world.
Examples of calderas are:

Ebogar caldera, in Cameroon; and

q Longonot caldera, in Kenya, which lies in the Eastern Rift Valley, about it4€okith of

Mount Kenya.

The stagesin the formation of a caldera

First stage:Magma cannot escape to the surface and collects under the lower crust.




Second stage:An 'uplifted bulge' begins to form under the lower crust as the magma chambe

enlarges.




Bulge

Third stage:Cracks appear on the surface. Gas and ash erupt from the magma chamber through
these cracks.



Fourth stage:The magma chamber collapses and a depression is formed. This is called a calderd

Caldera




Geysers and hot springs

1. A geyser refers to the forcefamission of hot water and steam from the ground to a high
level in the air. The ejected water contains fine materials such as volcano mud, which later for

fertile soils. Geysers are found in Iceland, North Island and New Zealand.

2. A hot spring refers toatural outflow of superheated water from the ground. It contains
mineral substances in solution. Hot springs are found in Iceland, in Europe; and Kenya and

Ethiopia, in Africa.

Hot springs are also found in Manyara National Park, Songwe, in Mbeya Bligknia.

Lava plateau

This is an extensive and flat landform which is formed when molten magma flows onto the
earthdés crust through fissure. Exampl es ar

and Daccan plateau in India.




