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1 










In this unit, you will learn about: 










� being 



a geographer 








� asking 



geographical questions 








� conducting 



geographical enquiries 








� key 



aspects of studying people and places 








� how 



to use geographical data, including maps. 










Welcome to 



Progress in Geography: 








Key Stage 3 










This book has been designed to help you make progress across 








Key Stage 3. It will help you to think like a geographer! 








It is full of different types of geographical data, such as Photo B. 








There are also lots of maps in the book, including four big Ordnance 








Survey (OS) maps that open out from the cover as flaps, to use 








across different lessons. The Activities box on each lesson spread 








provides questions and activities to help you make sense of the 








geographical data and the new ideas and knowledge presented in 








each lesson. The back cover of the book explains the book layout – 








have a look. 










C 



Asking geographical questions 
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1.1 What is a geographer? 










[*** TSN: Start of box type ‘BOX01’. ***] 










A 



A satellite image of the world taken from space 
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Who? What? 








Where? Why? 








How? 
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Geography helps you make sense of: 










l  



the 

physical world 



– what our planet is like, the work of 












rivers, the sea and ice 












l  



the 

human world 



– how and where people live, develop 










and earn a living 










l  



the 

environmental world 



– habitats, such as mountains, 










forests, oceans, and how they develop and change. 








A 



good geographer: 










l  



investigates and understands all these aspects of the 










world in which we live 










l  



develops a locational knowledge of where places are in 










the world 










l  



asks questions, and uses a wide range of geographical 










data to investigate places. 








Progress in Geography: Key Stage 3 



has been designed to 








help you become a good geographer and we have provided 








a vision of what this looks like on the vision statement flap 








(A) on the inside front cover. Take a look. 
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Stretch and challenge 
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Stretch and challenge 








Activities 








• Where is this place? 








• What is it like? 








• Why is it like this? 








• How is it changing? 








• Who is affected by the changes? 








• How do I feel about it? 










B 



Fjallsjokull glacier, Iceland 
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194 BC 










Eratosthenes, a Greek scholar, was the first person to use the term 








‘geography’. He was also the first person to calculate the 








circumference of the Earth, with amazing accuracy. His original 








map was drawn about 194 



BC. 



It was lost long ago. Map A is a 








reconstruction. It shows the known world 2,300 years ago. 










1.2 








How has our knowledge of the world 








progressed over time? 












Learning objective 










�  



To understand that our 








knowledge of the world has 








progressed over time. 








Mapmaking 








Cartography, or mapmaking, has been an important aspect of 








human history for over 8,000 years. Geographers define a map as 








a graphic representation, presenting a spatial understanding of 








places, ideas, or events in the human and physical worlds. An 








accurate map of the world could not be constructed before the 








fourteenth century, because half of the planet had yet to be 








explored, or discovered. Maps A–C show examples of maps which 








demonstrate how our knowledge and understanding of the world 








has evolved through time. 










A 



Map of the world according 












to Eratosthenes 
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1658 








Map B was published in 1658 by the Dutch 








cartographer, Nicolaes Visscher. This map shows 








more of the world than Map A because by the 








seventeenth century new areas of the world had 








been discovered and explored. Sailing ships had 








allowed explorers from Europe to travel across the 








oceans and discover new lands in North and South 








America, and parts of Australia. But look closely at 








Map B. You will notice that the coastlines of these 








continents suddenly stop, as though the map is 








unfinished. 










C 



A satellite image of Earth taken from space 










1969 and beyond 








A new age of exploration began in the 1960s, 








leading to the NASA Apollo 11 space mission 








landing a man on the Moon for the first time, in 








1969. The images they sent back of Earth from 








space changed human perspectives about our 








planet. Space travel has become more 








commonplace today. Many satellites now circle 








the Earth sending back real-time images, like C, 








that are used to accurately map the planet. They 








are also used to monitor the changing 








environment and weather systems. Google Earth 








uses massive amounts of data to allow us to view 








the planet in great detail, as you will discover in 








this book. 
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Activities 








1 What is a geographer? 
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World map published in 1658 
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In Lesson 1.1 you named all of the continents of the Earth. Chart A 








and Tables B and C give you details of the size of each continent 








and the number of people living there. In this lesson you will remind 








yourself of what you know about North and South America and 








Europe – the continents that you investigated in your primary school. 








As you work your way through this book you will complete your 








world regional studies by investigating Africa, Asia, the area known 








as the Middle East, and the largest country in the world, Russia. 










1.3 








What locational knowledge do you 








have of the world? 








Learning objectives 










�  



To compare the size of the 








world’s continents and oceans. 








�  



To know about the geography 








of North and South America, 








and Europe. 










A 



The continents and seas by 








area 
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14% 








Southern 
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Arctic 








3% 








Asia 
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Africa 








6.0% 








North 








America 








4.8% 








South America 3.5% 








Antarctica 2.7% 








Europe 2% 








Oceania 1.9% 
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Continents 










B 



The continents by land area 










Continent 








Area (millions of km 



2) 








Asia 








44.6 








Africa 








30.1 








North America 








24.5 








South America 








17.8 








Antarctica 








13.2 








Europe 
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4300 








Africa 








1111 
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743 
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407 
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38 








Antarctica 








0 










l  



The Americas cover 8.3 per cent of the Earth’s 










total surface and 28.1 per cent of its land area. 










l  



A long mountain chain runs down the western 










sides of both North and South America. 










l  



The lower eastern sides are dominated by huge 










river basins such as the Amazon, Mississippi and 








La Plata. 










l  



The voyages of Christopher Columbus from 










1492 to 1502 opened up what became known 








as the ‘New World’ and people moved from 








Europe (the ‘Old World’) in great numbers to live 








here. 










l  



Today the population of North and South 










America is nearly a billion, with over 65 per 








cent living in the three largest countries by 








population USA, Mexico and Brazil. 










D 



North and South America 
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How can we locate places around 








the world? 








1.4 








Learning 








objectives 










�  



To understand the 








difference between 








latitude and 








longitude. 








�  



To be able to locate 








places on a world 








map using 








co-ordinates. 








In Lesson 1.1 you were introduced to enquiry questions. Today we will be 








focusing on one of these: 



Where is this place? 








In ancient times, people located themselves using landmarks and simple maps. 








This worked well locally, but a different method was needed when people began 








to explore the planet and trade, crossing featureless areas such as oceans and 








deserts. Explorers and traders needed a frame of reference, or co-ordinates, to 








fix their position. Initially various instruments were invented to use the stars as 








fixed points, but eventually methods of calculating latitude and longitude were 








developed. These are imaginary gridlines drawn around the world (Map A). 








In 1884, the Greenwich Observatory was chosen as the Prime Meridian, 








0 degrees – a starting point for measuring longitude. The grid of numbered lines 








of latitude and longitude allows us to accurately locate any place in the world. 
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(90ºN) 








Prime Meridian or 








Greenwich Meridian 








Arctic Circle 








Lines of 








latitude 








Tropic of 








Cancer 








Equator 








Lines of 
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0º 










Latitude is always found 








and written before 








longitude – e.g. Libreville, 








Gabon is 0º 23’N 9º 27’E 








The line of latitude 








which divides the 








Earth into the 








northern and southern 








hemisphere is known 








as the 



Equator. 



Lines of 








latitude above or to 








the north of the 








Equator are labelled 



N. 








Those below or to the 








south are labelled 



S. 








The line of longitude which divides the 








Earth into the eastern and western 








hemisphere is known as the 



Prime 








Meridian. 



Lines of longitude to the 








east of the Prime Meridian are 








labelled 



E. 



Those to the west are 








labelled 



W. 
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What is GPS? 








Today, Global Positioning Systems (GPS) provide a world-wide 








navigation system made up of 24 satellites and their ground 








stations. These ‘artificial stars’ are used as reference points to 








work out a precise position on Earth. Navigation around the 








world is now much easier, and can also be used for fun by keen 








geographers (see Article B)! 










The Degree 








Confluence Project 














A 










new breed of explorer is 








roaming the globe. Armed 








with a GPS, these men and women 








are seeking out the spots on the 








Earth’s surface where lines of 








latitude and longitude cross. 








Alex Jarrett, a web programmer 








from the USA, started the 








project in February 1996 simply 








because he liked the idea of using 








his new GPS device to visit a 








location represented by a round 








number, such as 43 degrees north 








72 degrees west. The exact spot 








where a degree of latitude and a 








degree of longitude meets is known 








as a degree confluence. Before long 








… the project went viral. People 








travel to a confluence point, take 








360 degree photographs of the 








location, and an all-important 








photo of their GPS reading to 








act as proof. They then describe 








what the location is like. This is 








then posted on the confluence 








website. There is a confluence 








within 79 km of each of us … and 








there are still 9885 to be found. 
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Learning objectives 










�  



To understand the idea of scale. 








�  



To understand that different 








scales of map can be used for 








different purposes. 










1.5 








Why do we use OS maps to 








investigate places? 










The Ordnance Survey (OS) is the national mapping agency of the 








United Kingdom. The name Ordnance Survey hints at how the 








organisation began, as part of a military strategy, mapping the 








Scottish Highlands following rebellion in 1745. The OS produces 








maps at a range of scales for people and businesses who use maps 








in different ways. 








Maps A–C and Map-flap E show OS maps at different scales focused 








on the village of Mappleton. 

Scale 



is shown on a map in three ways: 
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As a statement of scale. 
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As a ratio – a scale of 1: 50 000 means that one unit on the 










map represents 50,000 of the same unit on the ground. 








A large-scale map shows a lot of detail, but not much area; a 








small-scale map shows a lot of area, but not much detail. 








45 








44 








43 








23 








22 








21 








© 








Crown 








copyright 








and 








database 








rights, 








2018, 








Hodder 








Education, 








under 








licence 








to 








Ordnance 








Survey. 








License 








number 








100036470 










B 



OS map of Mappleton 






















11 








C 



1: 2 500 OS map of Mappleton 










27 








40 








39 








38 








28 








29 








0 








25 








75 








50 








100 m 








© 








Crown 








copyright 








and 








database 








rights, 








2018, 








Hodder 








Education, 








under 








licence 








to 








Ordnance 








Survey. 








License 








number 








100036470 








1 a) 








b) 








2 a) 








b) 








c) 








d) 








e) 








3 








a) 








b) 








4 








a) 








b) 








c) 








d) 








1 a) 








b) 








2 a) 








b) 








c) 








d) 








e) 








3 








a) 








b) 








4 








a) 








b) 








c) 








d) 








Activities 








1 What is a geographer? 




















12 








Learning objectives 










�  



To understand why and how 








OS use symbols on maps. 








�  



To be able to locate places on 








an OS map using four- and six- 








figure grid references. 










1.6 








How do we locate features on 








OS maps? 










To be able to identify and label different features, such as buildings 








or roads, on a map, we use symbols. Using symbols means we 








can find features quickly and clearly without the map being too 








cluttered or confusing. OS has developed a wide range of symbols 








using different colours, shapes, lines, drawings and abbreviations 








to represent different features. There are different symbols for each 








scale of OS map. Diagram A shows some of the symbols used on 1: 








50 000 maps. OS maps have a key, or legend, explaining what each 








symbol represents. 
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OS has developed a website called Mapzone to help you use 








their maps. You can also download a full set of the symbols from 








Mapzone for 1: 50 000 and 1: 25 000 maps. www.ordnancesurvey. 








co.uk/mapzone/ 
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Working out grid references 












OS maps are covered in a series of numbered blue lines that 










make up a grid. These gridlines allow you to identify the 








exact location of a place or symbol on a map by giving a 








unique number known as a grid reference. The vertical lines 








are called 

eastings, 



because they increase in value eastwards 








on the map. The horizontal lines are called 

northings, 








because they increase in value northwards on the map. 








There are two main types of grid reference: four-figure and 










six-figure. The grid reference is always for the bottom left‐ 











hand corner of the grid square you are locating. 








Four-figure grid references 










To give a four-figure grid reference for 








the shaded square: 








• Read along the easting line until you 








reach the bottom left corner of the shaded 








square. Read off the number: 62. 








• Now read along the lines to the side at the 








numbered line at the bottom of the shaded 








square, 33. 








• These numbers combined provide the four-figure 








grid reference 6233. 
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Six-figure grid references 










To locate a feature more precisely within a 








square, such as the small green shaded square 








shown, we can use a six-figure grid reference: 








• First, imagine that each grid square is divided 








into tenths (as shown on the grid). 








• Read along from square 62 to count the tenths. 








There are 5. Read off the number: 625. 








• Now read up from square 33 to count the tenths. 








There are 3. Read off the number: 333. 








• These numbers combined provide the six-figure 








grid reference 625333. 
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Six-figure grid references 








To locate a feature more precisely within a 








square, such as the small green shaded square 








shown, we can use a six-figure grid reference: 








• First, imagine that each grid square is divided 








into tenths (as shown on the grid). 








• Read along from square 62 to count the tenths. 








There are 5. Read off the number: 625. 








• Now read up from square 33 to count the tenths. 








There are 3. Read off the number: 333. 








• These numbers combined provide the six-figure 








grid reference 625333. 
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Learning objectives 










�  



To understand how height is 








shown on OS maps. 








�  



To identify contour patterns. 








�  



To recap the points of a 








compass and direction. 










1.7 








How do OS maps show height, 








direction and slopes? 












Height on OS maps is always shown in metres above sea level. 










There are three ways height is shown (see Legend A): 








1 Spot height: 



marked by a black dot with the height in metres 








alongside it. 








2 Triangulation pillars: 



often found on hill tops, shown by a blue 








triangle with a dot in the middle and the height marked next to it. 








These pillars were used by OS surveyors to measure the land, but 








they are not used any more. 








3 Contour lines: 



thin brown lines that join together places at the 








same height. The height is printed along the line. It is possible to 








use them to see the shape of the land (see B and E). 










l  










If contour lines are close together the slope is steep; if they 








are far apart the slope is gentle (see B and C). 










l  










Contour lines are usually drawn at 10 m intervals on a 








1:50 000 scale map and at 5 m intervals on a 1:25 000 scale map. 










l  










Thicker contour lines appear every 50 m. 










l  










The numbers on contour lines are always displayed in 








ascending height; if the numbers increase it indicates an uphill 








slope, and if they decrease it indicates a downhill slope. 
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OS Landranger symbols for 








showing height 
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Using contours to identify slope 










100 








75 








50 








Steep slope 








30 








25 








20 








15 








10 








Gentle slope 








100 








75 








50 








Steep slope 








30 








25 








20 








15 








10 








Gentle slope 










C 



Imagining contours in 3D 
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Visualising contours 










A map is flat, but the land it is representing is three dimensional. The three 








ways OS maps show height allow you to get a mental picture from the map of 








what the landscape looks like. Image D shows what you need to imagine 








when looking at contour patterns – this is an OS map draped across a 3D 








computer representation of the landscape. Imagining this is a skill that takes 








real practice. 
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Learning objectives 










�  



To compare a vertical aerial 








photo with an OS map of the 








same scale. 








�  



To identify features and land uses 








on an aerial photograph. 








�  



To research and analyse a vertical 








aerial photo of your local area. 








�  



To draw a sketch map to show 








different land uses. 








Aerial photographs show what the land looks like from above. They 








are taken from an aeroplane, or more commonly from satellites. 








It is possible to view vertical photographs of most places in the 








world, using computer software such as Google Earth. Image A is a 






vertical photograph 



of Southampton, showing the same area and 








using the same scale as Map-flap D. 








You can use maps and photos like these to identify both physical 








and human geographical features. It is also possible to identify 








different land uses, such as buildings, roads, fields and industry. 








The city of Southampton is near the coast. It is a built-up area and 








most of the land is used for housing and industry. Towns and cities 








like this are called 

urban 



areas. Look carefully at the area in the 








south-west corner of the photo. You should be able to identify lots 








of fields. More open areas like these in the countryside are called 






rural 



areas. 
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How can we use aerial photos with 








OS maps? 
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Aerial photograph of Southampton 
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1.9 








How do you investigate a locality by 








conducting fieldwork? 








Learning objectives 










�  



To locate photographs on an OS map. 








�  



To compare ground level photos with 








an OS map. 








�  



To follow a route on an OS map. 










A good geographer investigates places by conducting fieldwork. 










When visiting a location you can use maps and observation to 








collect, record and present data. A group of students conducted 








fieldwork at Seaford, a seaside resort on the East Sussex coast. 








They used a 1: 50 000 OS map of the area (Map D), and took 








photographs to record physical and human features they saw 








(photos E–K). Photos B and C show the group observing and 








recording features as a field-sketch. 
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Barking Dog Art 








Seaford 








200 km 








0 
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The group began the 








fieldwork along 








Seaford seafront, 








walking in a south- 








easterly direction 








towards the Martello 








Tower, and beyond 








that, Seaford Head 
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Location map of Seaford 








B 








C 
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OS map extract 








of Seaford, 








scale 1: 50 000 
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View looking down South 








Hill footpath towards 








famous chalk cliffs 
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View of man-made 

groyne 



at the end 








of Seaford beach looking towards cliff 
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Walking along Vanguard Way 











I 



End of the fieldwork walk 








Activities 












Read the route taken by the students, and 








answer the questions that follow. 










1 



The group walked from Seaford seafront, 








along the footpath up to Seaford Head, 








being careful to keep away from the edge 








of the cliff, having seen the warning sign. 








2 



They then followed the cliff top path 








down South Hill, stopping to marvel at 








the fantastic view of the cliffs called Seven 








Sisters to the east, and on to the groynes 








at Cuckmere Haven. 








3 



The group recorded their observations 








at the beach before resuming their walk 








along the path, Vanguard Way, following 








the valley of the River Cuckmere. 








4 



They completed the walk at the public 








house next to the bridge across the river 








carrying the A259. 








1 



Look carefully at the 1: 50 000 OS map of the fieldwork 








study area and follow the route the students followed. 








2 



Rewrite the description of the route followed, adding 








the six-figure grid reference and the direction they 








walked at each point. 








3 



Photograph B was taken at 491982. Compare this view 








with the OS map. The students drew a field-sketch to 








record the view and key features. 








a) 



In which direction were they looking at the view? 








b) 



What two towns will they label on their sketch, at 








points 1 and 2 shown on the photo? 








4 



Look carefully at photos E–K and read the clues to 








identify where each one is on the OS map. In each case, 








give a six-figure grid reference for the feature shown. 








5 



You could conduct fieldwork like this for the locality 








of your new secondary school. You could use an OS 








map, plan a route, describe it, take photos and draw a 








field-sketch to record key features. 
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A man-made feature to protect the beach 
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In this unit, you have learnt: 












� what 



it means to be a geographer 








� to 



ask geographical questions 








� to 



conduct geographical enquiries 








� key 



aspects of studying people and places 








� how 



to use geographical data, including maps. 










Let’s see what you have remembered 








and understood! 








1 








The OS map (A) and Photo B 








show Scarborough in North 








Yorkshire. The headland and 








two sweeping bays, beautiful 








scenery and places to visit make 








it an exciting place to be. It has 








long been a favourite place for 








many people. 
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1: 25 000 OS map extract of Scarborough in North Yorkshire 
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Scarborough in 








North Yorkshire 
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2.1 How do we use our planet as 








a natural resource? 








In this unit you will learn: 












� the 



different elements that make up our planet and how they interact 










� how 



rocks and soils form and their importance to life 








� what 



a biome is and how the rainforest biome works 








� how 



people use the Earth’s natural resources such as water, oil and 








energy supplies 








� the 



difference between renewable and non-renewable resources. 
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A 



The Earth’s spheres 








B 



The Earth’s spheres and natural resources 








Natural resources 



are materials found in nature that 








we need to live. These include: clean drinking water; 








fuel for energy; wood and rocks for building; fertile 








soil for growing crops and keeping animals; fish; and 








minerals. Humans have always depended on the 








Earth’s natural resources. Humans can use natural 








resources as 

raw materials 



to produce something else 








to meet these needs. We can use a tree, for example, 








to produce timber, which is then used to make 








furniture. Every item in your home was made from a 








raw material that came from a natural resource. 








In this unit you will investigate our needs and how we 








use the Earth’s natural resources to provide them. 








Lithosphere 








Quarry 








Granite 








Soil 








Coal 








Biosphere 








Forest 








River 








Lake 








Dam 








Atmosphere 








Rain 








Air 








Atmosphere: 








the thin, fragile 








layer of gases that 








surrounds the Earth 








Hydrosphere: 








the water on the 








surface of the Earth 








in oceans, rivers, 








lakes, rain and mist 








Lithosphere: 








the Earth’s crust, 








including 








landforms, rocks 








and soils 








Biosphere: 








living matter on 








Earth, including 








all plant and 








animal life 
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The Earth systems 












The Earth is a complex system that has evolved 








over millions of years. A system is a combination 








of interdependent and interacting elements 








working together to form an entity. The Earth has 








four major parts, all working and evolving in 








harmony to make the planet function properly. 








These four parts are called spheres (see Diagrams 








A and B). The Earth’s natural resources are 








formed and exist in these spheres. 












Renewable and non-renewable 








resources 












The time taken for a resource to be replaced 












determines whether it is described as 

renewable 








or 

non-renewable. 








A renewable resource is one that is replaced by 








the natural processes of the Earth’s spheres, 








which take place in less time than an average 








human life. These are air, water, wind, sunlight 








and living things. 








Some resources like coal and oil take millions of 








years to be replaced naturally. Within a human’s 








lifetime these resources would seem like they are 








never replaced. 








You will investigate these two groupings of 








resources throughout this unit. 
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2.2 








What are rocks and how are they 








a natural resource? Part 1 








Learning objectives 










�  



To understand the concept of 








geological time. 








�  



To understand the qualities of the 








three rock types. 








�  



To understand how rocks are 








weathered. 








�  



To understand how we use rocks 








as a natural resource. 








In Lesson 1.1 (pages 2–3) you discovered that geography helps 








you make sense of different aspects of the world. In today’s 








lesson you will learn about the physical world, in particular, how 








the Earth has changed or evolved. This is very complicated to 








understand because we believe the Earth is 4.6 billion years old. 








During this time the spheres of the Earth have evolved to their 








current state, to create our beautiful, diverse and dynamic planet. 








The Earth and the lithosphere are studied by 

geologists, 



see 








Image A. In this and the next lesson you will investigate what they 








have discovered about the Earth’s history, its rocks, and how we 








can use them as natural resources. 








I’m a geologist. Here I’m taking a sample of fresh lava from a volcano 








in Hawaii. Geologists collect evidence like this to work out when a 








volcano is likely to erupt. We also study layers of rock around the 








world, looking at fossils, and minerals in them, to understand the 








Earth’s history. By studying how the planet changed in the past we 








can better understand how the Earth works now and in the future. 








We also locate rocks around the world that contain valuable minerals 








and metals, which can be mined to use as natural resources. 










A 










Geological timescale 








Geologists have created a 








Geological timescale to explain 








how the planet evolved, which is 








divided into blocks of time. All 








geologists in the world work with 








the same timescale, so that 








different geological features and 








rock layers can be compared 








around the world. As a length of 








time, 4.6 billion years is difficult to 








grasp. To help you better 








understand events over this 








immense span of time, Diagram B 








presents this timescale as a 24- 








hour clock. It compresses all 








Earth’s history into one imaginary 








day; each hour represents 








approximately 192 million years. 










B 



Geological time presented 








as a 24-hour clock 
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0 years 








00:00 








The Earth 








is formed 








30 years 








00:10 








The Moon is formed 








from debris resulting 








from the collision of 








Earth and the planet 








Theia 








400–700 million years 








02:08–03:44 








Heavy meteorite 








bombardment 








1.7 billion years 








09:04 








Bacteria begin to 








produce oxygen 








2 billion years 








10:41 








Earth's atmosphere begins to form with 








oxygen being pumped into the air 








3.5 billion years 








18:40 








First plant appears 








(thought to be green 








algae) 








4 billion years 








21:20 








Fish appear 








4.05 billion years 








21:36 








Land plants appear 








4.1 billion 








years 








21:52 








Insects appear 








23:59:56 








Modern humans appear 








23:59 








Genus Homo appears 








4.44 billion years 








23:40:48 








Last mass extinction, in which dinosaurs disappear 








4.3 billion years 








22:56 








Mammals appear 








4.27 billion years 








22:47 








Dinosaurs appear 
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2 Is Earth running out of natural resources? 










Types of weathering 










Rocks on the lithosphere are exposed to the Earth’s 








other spheres. Air, water, changing temperatures, 








plants and animals all attack rocks causing them to 








break down and rot away. This process is called 






weathering. 



There are three types: 






Freeze-thaw weathering 



occurs when water gets 








into a crack in a rock and freezes. As the water 








turns to ice it expands and causes the crack to 








widen. Repeated freezing and thawing weakens 








the rock, which eventually splits into pieces. 










Types of rocks 










Rocks are natural material made of grains of one or more minerals. A mineral is a 








natural compound that usually exists in rocks as crystals. Geologists classify rocks into 








three groups according to how they were formed: igneous, sedimentary and 










metamorphic. We use rocks from each group as natural resources. 












C 








D 








E 










Chemical weathering 



occurs when rainwater, which 










is slightly acidic, comes into contact with rock. The 








acid attacks the rock, causing it to rot and crumble. 






Biological weathering 



is when plants and animals 








break down rock. The roots of plants and trees can get 








into cracks in rocks, causing them to split. Burrowing 








animals and worms can also weaken rock. 








You will learn more about weathering and erosion in 








Unit 9. 








Sedimentary rocks 








Most of these types of rocks are 








formed under the sea. Rock 








particles carried by rivers were 








washed out to sea, and settled on 








the sea floor. On the sea bed they 








were buried by newer sediment, 








squeezed and cemented together 








over thousands of years to form 








new rock. These rocks also include 








the fossilised remains of sea 








creatures. Chalk and limestone are 








examples of sedimentary rocks 








that are made up almost entirely 








from fossils. 








Sedimentary rocks include valuable 








rocks such as coal and iron ore. 








Salt and potash are also important 








raw materials for the chemical 








industry. Sand and gravel are used 








for making concrete and cement. 








Clay is used to make house bricks. 








Metamorphic rocks 








These rocks form from existing 








rocks that are transformed by 








great heat or pressure. These 








changes lead to the existing 








minerals melting and forming 








new minerals. Marble and slate 








are examples of metamorphic 








rocks. The sedimentary rock, 








mudstone, is transformed into 








slate, and limestone into 








marble. 








Slate is very durable and is 








formed in thin layers, which 








can be cut into thin, strong 








tiles, ideal for making roof tiles. 








Marble is used as a building 








stone, and to make sculptures. 








Igneous rock 








This is formed from molten 








rock often linked to volcanoes. 








The molten rock may cool 








slowly, allowing time for 








minerals to form large crystals, 








which lock together. Granite 








and basalt are types of igneous 








rock. 








Igneous rocks are very hard 








and durable. In the UK they 








form mountainous areas. 








People use igneous rocks to 








construct some buildings. 








Crushed granite is often used 








to surface roads. Igneous rocks 








are also important sources of 








minerals like diamonds. 
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Rocks provide shelter 










Thousands of years ago people sought shelter in rocks and caves. 








Today we still use rocks and stones to build our homes. Photo G 








shows a house which is built from a wide range of different rocks. 








The walls and chimneys are built with bricks, which are made from 








clay. The roof is made of slate. The gutters and downpipes are 








made of cast iron, which is made from iron ore. The bricks are held 








together with cement and mortar, which are made from sand and 








chalk or limestone. The road surface is made with crushed granite. 
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How coal was formed 










• Plant matter fell to the bottom 








of the swamp and began to 








decay. 








• The levels of decaying plant 








matter built up. 








• More water and dirt washed 








into the swamp and halted the 








decay. 








• The plant matter became peat. 








• The weight of the water and 








dirt compacted the peat. 








• Under the heat and pressure 








oxygen was forced out of the 








peat. 








• Rich hydrocarbon deposits 








were left 








behind. 








• The plants had gradually 








turned into coal. 












F 



The formation of coal 








2.3 








What are rocks and how are they a 








natural resource? Part 2 








G 



Semi-detached 








house in the UK 








Rocks provide fuel for energy 










Coal was formed millions of years ago from dead plants, which decayed in 








swamps, see F. For hundreds of years we have used coal for energy production. In 








1750, the world’s 

Industrial Revolution 



began in the UK, later spreading to the 








USA, and other countries in Europe. These factories developed the use of steam- 








powered machines to mass produce manufactured goods. The steam was 








produced by burning coal in vast quantities. 








Before 1700 coal was used locally in homes. Coal mines were small-scale, using 








coal that was near the surface and easy to get at. As coal was needed in greater 








quantities, coal mines got much deeper, and bigger, and new sources needed to 








be discovered (see F). People began to realise the importance of understanding 








the distribution of rocks and minerals, and a new type of science, geology, 








developed. As coal was difficult and expensive to move, the new factories located 








on coalfields. Towns and cities grew rapidly around the mines and factories to 








house the workers, for example, Manchester and Swansea. 
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Activities 










2 Is Earth running out of natural resources? 










 I 



UK Coal production, 








1700–1900 








Year 








Coal production 








Millions of tonnes 












1700 








 2.7 








1750 








4.7 








1800 








10 








1850 








50 








1900 








250 








Force Garth Quarry, 








Teesdale 










Rocks can be quarried at the 








surface (see J). Here, whinstone, 








a hard igneous rock, is cut from 








a cliff face to be used for road 








chippings and building material. 










 J 



Whinstone quarry, Teesside 








H 



House gatepost in the UK 
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Learning objectives 










�  



To know what soil is. 








�  



To understand why soils are an important natural resource. 








�  



To identify different views people have about using soil. 








Soil is a thin layer on the Earth’s surface between the lithosphere 








and biosphere. It is a layer of minerals, water and organic matter 








that forms from the weathered rock below, and decaying 








vegetation above. Soil is very precious. Plants root in it, and 








take up minerals and water to grow. In Lesson 2.1 you were 








introduced to the four interconnected spheres that work together 








to allow the Earth to function. Soil, you might be surprised to 








learn, has a vital role to play in these processes. In this lesson you 








will discover how and why soil is such a vital natural resource. 








1 



Without the soil I can’t grow anything. 








I must look after it if I am to successfully 








grow crops and earn a living. It provides 








minerals and water plants need to grow. 








2 



I’m interested in studying the 








underlying rock that a soil forms 








from, and how this rock affects the 








type of soil that forms. 








3 



The nature of the soil has a big effect 








on what happens to water falling onto it 








as rain. Sandy soils are 

porous 



so that 








rain falling on them usually enters the soil 








easily and quickly, because it has plenty of 








pores to flow through. 

Clay 



soils can be 






impermeable 



and not let rainwater into the 








soil, so it has to flow across the surface, 








which can lead to floods. 










A typical soil profile 










There are many different types of soil. It is usually 








1–3 metres deep. It can take between 100 and 








1,000 years for just one centimetre of soil to build 








up. If you dug down through any soil, however, 








you would find the layers shown in Diagram A. 








Soil is alive with organisms, like fungi, bacteria, 








insects, earthworms (B) and burrowing animals, 








that all have a role to play in developing the soil. 








Scientists believe that there are probably more 
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A 



A soil profile 








B 



Earthworms burrowing 








through the soil 








C 



Soil layer descriptions 










1 



This layer is 5–20 cm thick. It consists of organic 








matter and minerals. This is the soil layer where 








most plants and organisms live. 








2 



This layer is made up of a solid mass of 








underlying rock. 








3 



This is a layer of organic matter that is about 2–3 








cm thick and is made up of dead plant material, 








such as leaves and twigs. 








4 



This layer contains rocks from the lowest layer, 








weathered and broken into chunks. The upper soil 








layers have developed from this. 








5 



This layer has minerals as well as organic matter, 








which have been washed down by rainwater. It has 








little humus. Tree roots reach down to this layer. 








individual species living below ground than above 








the surface. Worms, like those shown in Diagram B, 








digest decaying leaves and clay; their waste puts 








nutrients into the soil; the tunnels they dig help 








the circulation of air and water through the soil. 










Why are soils the root of life? 








2.4 
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1 



What does soil mean to you? 








a) 



Make a list of six words related to soil. 








b) 



Compare your list with a partner. Are they 








different? If so, how? 








c) 



Write a definition of soil. 








2 



Look carefully at Diagram A showing a soil 








profile. 








a) 



What is a soil profile? 








b) 



Draw your own diagram of the profile, 








labelling the five layers. 








c) 



The textboxes in Diagram C provide 








descriptions for each layer. Add each one 








to the correct layer in your diagram. 








d) 



How do organisms like worms help 








develop the soil? 








e) 



How is the bedrock layer weathered? 








3 



Look carefully at images D–J and the 








numbered speech bubbles. 








a) 



Match the speech bubble points of view 








with the people in images D–J. 








b) 



Justify your choice in each case. 








c) 



Two speech bubbles provide conflicting 








views about the use of chemical fertilisers 








to grow crops. Explain why they disagree. 








4 



Write a paragraph to explain why soil is a 








natural resource. 








5 



Answer the enquiry title question: ‘Why is soil 








the root of life?’ 








6 



Do you think soil is a renewable or non- 








renewable natural resource? Justify your choice. 










Activities 












D 



Gillian Wright, civil engineer 








E 



Joanna Brown, hydrologist 








F 



David Wilson, farmer 








G 



Dr Liu, soil scientist 








H 



Chemical fertiliser 








manufacturer 








 I 



Joseph Mutingwa, 








environmentalist 








J 



Katherine Jones, 








geologist 










4 



We are a major company manufacturing chemical 








fertilisers. These replace the nutrients that crops 








remove from the soil. Without the addition of 








fertilisers, crop yields would be significantly reduced. 








5 



I specialise in studying the ground 








and soil on which a structure is built. 








The amount of weight a soil can 








support will help decide the types of 








foundations a building will need. 








6 



It’s important we better 








understand soil and how it forms. I 








study its colour, the minerals in it, its 








texture and the different forms of life 








that exist in it and the jobs they do. 








7 



Our soil research has shown that 








widespread use of chemical fertiliser 








damages soil. At first they lead to bumper 








harvests, but the long-term effect has 








damaged the soil which now has fewer 








minerals. This leads to weaker plants, 








which are more easily diseased. 
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