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THE STRUCTURE OF THE EARTH

The earth is not homogeneous, but consists of several layers differing in chemical and physical composition, which lies one inside the other. The spherical globe is therefore made of several concentric layers. The earth itself is enveloped by a gaseous shell called the atmosphere. The features of the earth’s surface at its zone of contact with the atmosphere vary. The zone of contact between the earth surface and the atmosphere may be characterized by dry land or by water. The water informs of rivers, lakes, streams, ocean or even frozen water in the form of glaciers or ice sheets on the earth’s surface constitute the hydrosphere. Thus, the outer and the internal structure of the earth will also be discussed under this heading. The structure of the earth is grouped into two zones. These are the outer structure and the internal structure. 

Inner Structure of the Earth

The outermost layer of the earth is called the earth’s crust or lithosphere, the term crust means the outside covering of anything and most people are familiar with the brown crust (outside coating) of bread. The earth crust forms the surface of the continents and the floors of the oceans. Its thickness varies about 50 to 80 km thick under the continents and only about 10km thick under the ocean basins. The lithosphere is partially broken into large fragments called lithospheric plates, which form the continents. These lithospheric plates (continents) are separated by intervening bodies of water in the oceans. Most of the activities of man are concentrated in the top layer of the lithosphere which provides various resources (minerals rocks, landforms etc.) for man. The lithosphere, although made up of granitic and basaltic rocks is not absolutely stable. Lithospheric plates can pull slightly apart the surface layer of the earth crust can be subjected to various forces which may result in compression of earth or create tensions which result in disaster such as earthquakes and volcanoes. The structure of the earth crust will be examined in greater detail here because of its importance to man. 

The earth’s crust is made up of two distinct layers, an upper layer called sial and the lower layer called sima. The sial layer consists of silica and alumina and its forms the continents. It has an average   density of 2.7 and is not continuous, being broken into several blocks (continents) by the oceans. It lies on a denser layer which forms the floor of the ocean. Literally, the sial layer can be said to be floating on a denser layer beneath it is called the sima. The sima layer consists mainly of silica and magnesium and has an average density of 3.0. fig 7 give a detail of the earth crust.
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Fig. 1: The Earth Crust

Immediately lying within the crust is the mantle which is about 2,900 km thick. A sharp well defined boundary called the Mohorovicic discontinuity or simply Moho separates the earth crust from the mantle which lies below the crust. The rocks of the mantle are denser than those of the earth’s crust, having a density of about 3.3 the mantle consists of dark coloured igneous rocks rich in iron and magnesium.

Occurring inside the mantle is the earth’s core which occupies the central position of the earth’s interior. The core consists mainly of igneous rocks rich in iron with small amount of nickel. It has a radius of about 3,500km. Temperature in the earth’s core is very high and is of the order of about 20000C. Because of the high temperature, the rocks of the earth’s core were formerly assumed to be in a liquid (molten) state. However, recent evidence from the study of earthquake wave suggests that only the outer portion of the earth’s core is in a liquid state while the interior of the core consist of solid rocks.  

Hence, the internal structure of the earth is made up of three concentric layers which are:

(a) Crust (Lithosphere)

(b) Mantle (Mesosphere)
(c) Core (Barysphere)

(a) Characteristics of the crust or Lithosphere

The crust is subdivided into upper and lower parts

1. The upper part of the earth crust consist of granite rocks and forms the continents 

· The main minerals here is silica and aluminum, collectively referred to as sial
· The upper earth crust has average density of 2.7

2. The lower part of the earth crust consist of basalt rock and forms the ocean floor 

· It contains minerals like silica, iron and magnesium, collectively referred to as sima
· The lower crust has a density of 3.0 
· The sial therefore is lighter than sima 
· The sial and sima are 5-6km below the ocean and 48km below the surface of the continent
· The lithosphere lies above the mantle 
· It forms the soil and sustains life

(b) Characteristics of the Mantle or Mesosphere
· The mantle is formed just beneath the crust.
· It is about 2897km thick 
· It is very dense 
· Its main mineral is olivine
· It is plastic and in semi-liquid form 
· Has average density of about 3.3
· It is a middle layer which surround the core
(c)  Characteristics of the core or Barysphere
· The core is the innermost part of the earth.

· It is about 3476km in radius or width all round 
· It contains two minerals: iron and nickel collectively referred to as nife
· The temperature of the core is estimated to be as high as 20000C (35000F)
· The core is also subjected to constant temperature and pressure
· It is in molten state

Hence, the correct arrangement of the layers of the earth crust from the surface to the interior is sial, sima, mantle and core. 

Outer Zones of the Earth

The lithosphere or earth’s crust is the outermost layer of our spherical earth. The surface of the earth consists of both dry land and water. Land accounts for approximately 30% of the surface of the surface area of the globe while water accounts for the remaining 70%. Water occurring on the earth’s surface as oceans, lakes, rivers, streams and ponds constitute the hydrosphere. Living things are present in the hydrosphere and on the ground surface as well as in the soil layer. The hydrosphere, the soil and the lower layer of the atmosphere in which organism lives constitute the biosphere. The earth crust, hydrosphere, atmosphere and biosphere constitute the outer zones of the earth

The outer structure of the earth is made up of four zones or layers. These zones or layers are:

a. Lithosphere

b. Hydrosphere
c. Atmosphere
d. Biosphere

Atmosphere

 The atmosphere is a layer of gases surrounding the earth. It is lower limit is the ground or sea surface but its upper limit is not well defined. Presumably the atmosphere extends to the height of about 900km above mean sea level where it merges with outer space. Generally, the air in the atmosphere is denser at the sea level but decreases progressively with increasing elevation. The atmosphere consists of various gases, water droplets or water vapour and various particles such as dust or smoke particles. Water in the form of vapour or liquid droplets is present mainly in lower layer of the atmosphere is called the Troposphere which extends from the sea level to an elevation of about 10km. the occurrence of various weather phenomenon such as clouds, rain, snow which exert a very profound influence on our lives is largely confined to the troposphere. Above the troposphere weather conditions are relatively stable. The troposphere is characterized generally by a decrease in temperature with increasing elevation. The rate of temperature decrease with increasing in elevation is called the environmental lapse rate which usually varies from place to place depending on the time of the day or season of the year and other factors such as the passage of a cold or warm air mass. On the average, environmental lapse rate is about 0.60C for every 100 metres of ascent. Environmental lapse rate is quite different from the dry adiabatic lapse rate which is the rate of decrease in the temperature of a mass of ascending unsaturated air. When a mass of unsaturated air is heated at the ground surface, it expands and rises. As its expands it uses its internal energy and consequently, its temperature drops. The dry adiabatic lapse rate is usually constant and is a decrease of 10 C for every 100 metres of ascent. When a mass of saturated air, (i.e. air holding the maximum amount of water vapour at any given temperature) is heated, it ascends, expands and cools adiabatic. This means that it cools internally by utilizing its energy for expansion and not by losing heat to the surrounding atmosphere. The rate, at which the temperature of a saturated air mass declines when it ascends, is called the wet or moist or saturated adiabatic lapse rate. This rate is not constant as it varies with the initial air temperature and hence, the volume of water vapour contained in the air. The wet or moist adiabatic lapse rate is usually less than the dry adiabatic lapse rate as latent heat is released by condensing water vapour as the rising air cools. It usually lies between 0.40C and 0.90C per 100 metres. Lying above the troposphere is narrow zone called tropopause. Unlike the troposphere, it is characterized by fairly constant temperature with an increasing elevation. Immediately above the tropopause is the stratosphere which extends from an elevation of about 15km above mean sea level to about 50km or 80km. as with the troposphere, the stratosphere is characterized by decreasing air temperature with increasing elevation. 

The stratosphere contains the gas, ozone, absorbs harmful ultra-violet radiation from the sun preventing it from reaching the ground surface, it will destroy the tissues of living organisms. The layer of the atmosphere overlying the stratosphere is generally known as ionosphere. It consists of several layers with varying temperature characteristics.

Composition of the Atmosphere

The composition of air in the lower atmosphere (troposphere) varies considerably. Samples of air taken from locations near the sea are likely to contain high levels of salt crystals, those from industrialized urban centres high level of smoke particles and chemical pollutants such as carbon monoxide. The moisture content of the air also varies considerably. The amount of water vapour in the air in the desert regions is small, compared to that of humid regions. In spite of these variations, the proportion of different gases in representative samples of clean dry air taken from different parts of the world have been found to be fairly constant, containing 78% nitrogen by volume, 21% oxygen, 0.03% carbon dioxide and very low levels of rare gases such as argon, helium and other rare gases which together account for the remaining 0.97% of the air by volume. 

Characteristics of Atmosphere

1. The atmosphere is the gaseous portion of the earth

2. It is a layer of gaseous surrounding the earth
3. Over 99% lies within 30km of the earth surface
4. It contain water inform of water vapour in lower layers
5. Its density decreases progressively within elevation
6. Weather phenomenon – cloud, rain and snow are largely confined in the atmosphere
7. It contains 78% nitrogen, 21% oxygen, 0.003% carbon dioxide and 0.097% rare or inert gases 

Importance of Atmosphere to Man

1. The atmosphere is the habitat of some living organism

2. It provide oxygen and carbon dioxide for both plant and animal as a medium of respiration
3. It provide carbon dioxide for photosynthesis by plants
4. It provide oxygen for combustion or burning 
5. It provide nitrogen for plants (protein synthesis)
6. It act as greenhouse gases

7. Atmosphere is a medium of communication and transportation e.g. air routes
8. It contains ozone layer which acts as protective cover for living organisms against the burning effect of ultraviolent rays of the sun.

The Biosphere 

The biosphere is the life supporting layer of the earth which occurs at or near the interphase between the atmosphere and the ground surface. The word ‘bios’ is a Greek word meaning life or living organisms. The surface layer of the earth is the only zone of the globe capable of sustaining the growth of the living organism. This relatively narrow zone of the earth that support the growth of living organism forms a more or less circular belt around the earth; hence it is called biosphere which literally means the spherical zone or sphere which living organism inhabit. The biosphere is made up of lower layer of the atmosphere, the soil layer and the ocean.

The biosphere is relatively narrow on land where it rarely exceeds a few metres deep as the bulk of the living organism on land are usually confined to the topsoil or near the ground surface. The biosphere is more extensive in in the lower atmosphere where it extends to an elevation of several tens of metres above the ground surface. The biosphere is very extensive in the ocean where forms of marine animals’ life have been reported to have occur at a depth of several hundred metres.

The components of the biosphere include realms of the physical environment such as land, water, and air (lower atmosphere) and living organism including plants and animals. Some of the plants and animals in the biosphere are very small and cannot be seen by naked human eyes, unaided with a microscope. Others are large and sometimes massive e.g. trees and mammals such as elephant. Green plants are important components of the biosphere. They fix light energy in the presence of water and carbon dioxide and synthesis carbohydrates which contain the energy captured by their chlorophyll. They not only manufacture their own food during the process of photosynthesis, but also make food available to animals which feed directly or indirectly from them. Bacteria and fungi are also important component of the biosphere. They help to bring about the decomposition of dead plants and animals hence, they are called decomposers. Without them the biosphere would have been almost completely filled with the remains of dead plants and animals leaving very little room for the living to inhabit. 

Characteristics of Biosphere

The biosphere is the zone of the earth occupied by living organisms

It is a layer of life which exists on earth surface and the lithosphere

It has a maximum thickness of only a few kilometers 

It is a narrow zone where complex biological and chemical activities occur

It includes organisms like plants and animals and micro-organisms 

Importance of Biosphere to Man

1. Plants in the biosphere provides food for man

2. It also provides a source of energy like firewood for man
3. Plants also provide clothing materials like cotton and wool for man
4. It provide shelters inform of timber for man
5. It provide raw materials like timber, hide and skin, cotton for industries
6. Activities within the biosphere provides employment for man
7. It aids the balancing and purification of atmospheric gases e.g. carbon dioxide during respiration and oxygen, during photosynthesis. 
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