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Fieldwork enquiries are described on pages which have a coloured background with footprints at the top and bottom of the page. Some pages focus on how to use specific fieldwork methods for collecting or representing data – like this page which describes the use of a transect to collect data in a sand dune ecosystem. Other fieldwork pages provide advice on sampling strategies, measuring flows and investigating concepts such as place.
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THEME 1 Landscapes and physical processes





Chapter 1 Distinctive landscapes


Upland landscapes of the UK

The upland landscapes of the UK are areas of mountain or moorland. The highest upland regions are open landscapes with few, if any, field boundaries. At lower altitudes, the UK's upland landscapes contain river valleys. These lower areas are more affected by people, with farms, field boundaries and settlements. Each regional upland landscape is slightly different, affected by factors such as:


	•  geology

	•  the history of settlement and farming that have affected land use

	•  natural processes in the past (erosion by ice during the last ice age) and now (river erosion)

	•  type of vegetation.
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Figure 1 The upland landscape types of the UK and the extent of the ice during the last ice advance 22,000 years ago.
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Upland

A landscape that is high above sea level. Upland areas are hilly and sometimes mountainous.
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Figure 2 Mountain and valley landscape in the Lake District.
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Activities



1  a)  Use Figure 1 to describe the distribution of:




          i)   mountain and valley landscapes

          ii)  plateau and valley landscapes.




    b)  What do you notice about the relationship of these landscape types and the extent of the ice?





2  a)  Describe the landscape in Figure 2.

    b)  What features make this landscape special?
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Enquiry

How do upland landscapes in the UK compare?


	
•  Research some photos of Snowdonia National Park.

	
•  What are the similarities and differences between Figure 2 and the photos you have found?
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Understanding complex landscapes

Every landscape contains many separate features and landforms. Rather like the pieces of a jigsaw, it is the combination of these different features that creates a place identity that we see (and experience) when we view or visit a landscape in the UK.

Study Figure 3. It shows the sand dunes at Ynyslas on the west coast of Wales. Sand dunes themselves are not uncommon. Figure 4 shows that a large number of coastal locations have similar landscape features.


[image: ]
Figure 3 The sand dunes at Ynyslas at the mouth of the River Dyfi.



Study Figure 5. The sand dunes can be seen at point 6. They are just one small feature in a complex landscape. The sand dunes cover an area of less than one square kilometre, but the river estuary behind is of a much larger scale. This area includes a number of river and coastal landforms and a variety of ecosystems. This landscape looks natural but it includes human influences. Much of the boggy land in the estuary has been drained with ditches and is grazed. The landscape is popular with tourists and includes a number of caravan sites and small towns. It is the combination of these different human and physical features that give the estuary of the River Dyfi its unique landscape qualities.
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Scale

A geographical concept used to describe the relative size of something. A landscape contains features, like the sand dunes, that are relatively small scale. They are described as being local in scale. Other features, like the hills, are much larger. They cover large parts of Wales, so are described as regional in scale.
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Place

A geographical concept that is used to describe what makes somewhere special, unique or distinct. Each place includes many different features of the human and physical environment, such as landscape features and landmarks, local styles of building, ecosystems and habitats, and local historical and cultural features. Each of these features may be relatively common across the UK; it is the unique combination of these geographical features, however, that creates an identity for any one place.
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Figure 4 Distribution of sand dunes in the UK.
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Activities



1  Study Figure 3. Describe the features of this landscape that can be seen at A and B.


2  Describe the distribution of sand dunes shown in Figure 4.


3  Match each label to the correct numbered feature of Figure 5.


4  Use evidence in Figures 3 and 5 to explain the concepts of scale and place identity.
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Figure 5 An aerial view of the Dyfi estuary, Mid Wales.
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1 Deciduous woodland ecosystems

2 Meanders on the River Dyfi

3 Sand dunes at Ynyslas

4 Upland grazing and moorland habitat

5 Features of the estuary including salt marsh and sheep pasture

6 Small towns such as Aberdyfi

7 Coastal landforms – beaches and bars
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Figure 6 The small market town of Machynlleth, about 9 km from the mouth of the River Dyfi.
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Figure 7 Ponds in the valley of the River Dyfi at Ynyshir, about 3 km from the mouth of the river.
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Activities



5  a)  Make a copy of Figure 8 and use it to calculate a bi-polar score for each photograph.

    b)  Share your scores with at least four members of your class. Calculate a mean score for each photograph.
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Figure 8 Bi-polar statements to assess landscape.






Honeypot sites

Millions of people enjoy leisure activities in the countryside. Walking, jogging and cycling are all popular activities that are good for your health. Leisure activities are also good for the rural economy: day visitors spend money at local attractions, in shops and on food and drink; other visitors stay overnight in guest houses. This allows rural diversification – where the rural economy branches out from farming and invests in tourism-related service industries.
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Rural diversification

The development of new businesses in the countryside. These new businesses are often in leisure or tourism rather than in farming.
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However, too many visitors can cause problems. Litter, parking and footpath erosion are all issues that need careful management. These issues become acute when the number of visitors exceeds the carrying capacity of the location and an activity begins to damage the landscape or ecosystem. Carrying capacity is most likely to be exceeded at the UK’s honeypot sites. Like bees around a pot of honey, these sites attract the largest numbers of people because they are:


	•  exceptionally beautiful or interesting

	•  accessible by road and within easy reach of people living in larger towns or cities.
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Carrying capacity

The number of people that a landscape can support before any lasting damage is done.
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The majority of the UK’s natural honeypot sites occur in either one of the UK’s Areas of Outstanding Natural Beauty (AONBs) or one of our National Parks.
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Figure 9 The location and distribution of Areas of Outstanding Natural Beauty and National Parks in England and Wales; AONBs are selected because of their exceptional scenic qualities.
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Figure 10 The importance of tourism to Yorkshire Dales National Park (2017) in numbers.
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590,000 visitors stayed overnight in hotels, bed and breakfasts or campsites.

Visitors spent over 2.1 million days in the Park.

Tourism creates 4,325 full time equivalent (FTE) jobs in direct employment and another

5,188 full time equivalent (FTE) jobs in indirect employment

Visitors to the Park spent a total of £239 million.
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Activities



1  Study Figure 9.




    a)  Describe the location of Shropshire Hills AONB.

    b)  List five urban areas that fall within 100 km of the Peak District National Park.

    c)  Which National Park is furthest from any large city?





2  Use evidence in Figure 10 to suggest how tourism helps the rural economy to diversify.



[image: ]






Repairing footpath erosion in the Brecon Beacons

The Brecon Beacons is a mountainous region of South Wales. It is a popular area for walkers and mountain bikers. Some of the most-used paths are on land owned by public bodies such as the National Park Authority and the National Trust. During the period 2005 to 2015, the National Trust improved 15 km of paths. This work has allowed bare soil to become re-vegetated and areas of stunted vegetation to recover – in all, over 75,000 m2 of vegetation has been restored. The National Trust aims to repair a further 10 km of footpaths where erosion is greater than 4 m in width.


[image: ]
Figure 11 Volunteers repairing a footpath close to Pen Y Fan, Brecon Beacons, Wales.



The restoration work relies heavily on donations and volunteer labour. During the summer of 2015, a section of path at Cefn Cwm Llwch, close to Pen y Fan, was restored. This is a very remote area and the stone needed for the path was delivered by helicopter in 1 tonne bags. In all, 70 bags of stone were flown in from a nearby quarry. The stones are placed upright in the ground and packed tight to make a hard-wearing and natural-looking path. Once the path is built, the area on either side can be re-vegetated. The cost of footpath management in the Brecon Beacons to the National Trust alone is around £100,000 each year.
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Figure 12 Causes of footpath erosion.
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Plants die

Soil is exposed to rainwater

Soil is eroded by rain splash and gulley erosion

The path becomes wider and wider

Plants are short and stunted where they have been trampled

Walkers avoid the central muddy section of path so walk at the edge

Stones are exposed as soil is eroded
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Activities



3  Explain why it is difficult to repair environments like the one in Figure 11.





4  a)  Make a copy of Figure 12.

    b)  Add a suitable label for each stage of the diagram.

    c)  Copy the statements below the diagram and put them in order to show why the path gets wider over time.





5  Suggest why it is important to manage the effects of footpath erosion. Think about the impact on both the physical environment and the rural economy if footpath erosion was not managed.
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Managing distinctive landscapes

The UK countryside is managed by landowners. Farmers manage their land to produce food and conserve habitats and wildlife. The UK’s National Parks and AONBs are managed carefully to ensure that special and unique qualities of the landscape, wildlife and cultural heritage are recognised and conserved. The work is done by a small team of full-time staff and a large number of volunteers. Each of the UK’s AONBs produces a five-year management plan and identifies action points that need to be met.


Managing the Clwydian Range and Dee Valley AONB

The Clwydian Range is a limestone upland area in northeast Wales. It is a popular area for visitors with an estimated 4.5 million people living within a 90-minute drive of it. Its distinctive landscape, seen in Figure 14, shows the importance of its geology. The limestone is resistant to erosion, forming steep escarpments with long scree slopes below them. Above the escarpment, the limestone soils on the plateau are thin and plants are specialised. Limestone landscapes are relatively uncommon in the UK. Their distribution is shown in Figure 15.
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Figure 13 The location of AONBs and biosphere reserves in, and close to, Wales.
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Figure 14 The limestone landscape of Eglwyseg in the Clwydian Range AONB, Wales.
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Activities



1  Write an appropriate label for each of the features, 1 to 6, in Figure 14.





2  a)  Describe the distribution of limestone pavements in the UK.

    b)  Explain why, although the limestone pavement in Figure 14 occurs in other places, this feature helps to create a sense of place identity for Eglwyseg.
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Figure 15 The distribution of limestone pavements in the UK.
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Figure 16 Extract from the Clwydian Range AONB Action Plan.
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Figure 17 Tourist-related businesses were asked to score each activity on a scale of one to five, where one is ‘important to most of my visitors’ and five is ‘not important to any of my visitors’.
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Figure 18 Selected action points in the Shropshire Hills AONB management plan for 2014–19.
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Activities



3  Use Figure 16 to describe how geological, geographical and cultural features of the landscape attract visitors to this AONB.


4  Choose an appropriate technique to represent the data in Figure 17.





5  a)  Discuss the nine action points in Figure 18.

    b)  Make a diamond nine diagram (like the one on page 85) and place the action points in the diagram, putting those that you think are essential at the top of the diagram.

    c)  Explain why you have chosen your top three action points. You should explain how your chosen action points will help to conserve or recognise landscapes, wildlife or local communities/heritage.
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Investigating visitor use of a honeypot site

The Stiperstones is a rocky ridge in the Shropshire Hills AONB. This AONB is in easy driving distance of the towns and cities of the West Midlands. The hills are not large: the summits of most are around 400 m above sea level. The slopes are not too steep so they are accessible to walkers and cyclists of all abilities and ages.

The soils on the Stiperstones are particularly thin. In fact, rocky outcrops called tors stick out along the backbone of the ridge. People walk up to the top to climb over the tors and admire the view. However, trampling along the same routes has damaged the vegetation and led to erosion of the soil. You can see the scars made by footpath erosion in Figure 20.

Sampling strategies

A sample is a set of data that provides us with a good understanding of what is happening without having to record everything. The sample must be representative – a fair reflection of the whole. It is essential that the sample is not biased. There are three main sampling strategies and these are shown in Figure 19. In addition, sampling can sometimes be ‘opportunistic’. Opportunity sampling means that the sample has been chosen because it is convenient and easily or safely available. For example, sample points along a river are usually chosen because access into the river is permitted (the landowner has agreed) and safe. The problem with this type of sampling is that it isn’t fair or unbiased, so your sample may not be representative.
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What’s the difference between quantitative and qualitative data?

Geographers can collect all sorts of different kinds of data during a fieldwork enquiry but it will always fall into one of two categories:

Quantitative data is information that can be measured and recorded as numbers. Counting traffic, measuring the width and velocity of a river, or measuring the size of pebbles on a beach are all examples of quantitative data.

Qualitative data is information that is not numerical. You can collect qualitative data in a wide variety of ways such as by taking photographs, field sketches, videos or audio recordings. Interviewing people to find their opinions or perceptions about an issue is also an example of qualitative data collection. The bi-polar technique (page 104) is a way to try to make the collection of opinions more quantitative.
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Figure 19 Sampling strategies.



Using a control to investigate the impact of trampling

Figure 20 clearly shows the difference in vegetation between areas that have been heavily trampled by visitors and areas that have not been walked across. However, as Figure 12 (page 5) suggests, people walk through the vegetation on either side of the path to avoid walking on the uneven stones. This leads to an enquiry question: are some species of plants more vulnerable to damage than others?
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Are some species of plants more vulnerable to damage than others?

If so, you might find that there is a lower percentage of some plants growing immediately next to the path because they have been damaged by trampling. To find out you would need to set up a control – an experiment to find the average amount of each species of plant. This is what you would do:

Step 1: Use a quadrat to measure the percentage of various plants in an area at a distance away from the path that appears to be unaffected by trampling. A quadrat is a metal or plastic grid – usually about half a metre across. You can estimate the percentage of each plant in each quadrat. Take at least five control measurements in different places and then calculate the mean percentage of each plant in these areas.

Step 2: Set up a transect (see page 188) across the footpath. You will need to start and end the transect several metres away from the eroded section of path so that you sample the plants on the edge of the trampled area. Each quadrat will need to be 2 m apart along the transect.
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Figure 20 Footpath erosion is not a widespread problem in the Shropshire Hills AONB but it is a localised problem on the Stiperstones ridge.
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Figure 21 Percentage of each type of vegetation in the control quadrats.
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Figure 22 Percentage of each type of vegetation in each quadrat; each quadrat was 2 m apart.
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Activities



1  How does trampling affect different species of plant?




    a)  Use the data in Figure 21 to calculate the mean percentage of each plant in the control.

    b)  Choose a suitable technique to represent the data in Figure 22. See page 189 to see how to draw a kite diagram.

    c)  What conclusions can you draw about the effect of trampling on bilberry and heather plants at the edge of the path?
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Enquiry

How would you go about designing an enquiry into what gives your local area a sense of identity? What quantitative and qualitative data could you collect?

[image: ]





Developing an enquiry question

Imagine you are about to go on a fieldtrip to the Stiperstones. Your enquiry will need an enquiry question. First you need to get a feel for the place and the issues it faces. Using the internet to read about the Shropshire Hills AONB or using Google Maps or Google Street View are all good places to research the location of your fieldwork before you visit. Then you can pose possible enquiry questions. For example:
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What impact do visitors have on the environment at the Stiperstones?

This question can be broken down into smaller sub-questions to help to give it structure:



1  What do we know about the visitors to the Stiperstones?



2  What is the environment of the Stiperstones?



3  How have the visitors affected the environment of the Stiperstones?
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Using questionnaires

Questionnaires have both strengths and limitations. They collect subjective information, which is very useful if you are interested in people's opinions. However, a limitation is that you cannot guarantee that people have been honest in their responses to you. You can either ask closed or open questions. To set closed questions, you will need to create some possible answers – people then select one of these responses. Closed questions are quick and easy for people to complete and the results are easy to represent later. However, respondents are limited to the options that you have already chosen on their behalf. Open questions allow people to answer freely in any way they choose. They can be very useful, in that they allow people to respond freely about the subject, but it can be harder to analyse the answers.
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Figure 23 Environmental impact assessment scores; sample points were taken every 100 m from the car park below the Stiperstones ridge.
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Activities



1  Use Figure 9 (page 4) to describe the location of the Shropshire Hills AONB.


2  Suggest two separate reasons why it so popular with day trippers from Birmingham.


3  Study the following enquiry question about the Stiperstones:

What impact do visitors have on the environment at the Stiperstones?




    a)  Suggest one way the enquiry question could be amended so that you can investigate whether visitors have an impact on businesses in Shropshire Hills AONB.

    b)  How would you amend the sub-questions?
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Processing and presenting evidence

You can process data in various ways. For example by calculating:


	•  totals and percentages

	•  averages (mean, mode or median)

	•  maximum, minimum and interquartile ranges (see page 17).



Your data needs to be represented using appropriate techniques to help you identify any patterns or trends. Here are some questions to consider when choosing a technique.


	•  Is the data expressed as actual values or percentages? You could use block charts for actual values and pie charts to show percentages.

	•  Is the data discrete or continuous? A block graph should be used to represent discrete data whereas a line graph should be used for continuous data.

	•  Does the data tell you something about different places? If so, could you locate your blocks or pie charts on a base map?

	•  Have you got two sets of data that are related to one another? If so, would a scattergraph (page 267) show a relationship?



Analysing the evidence

Analysis means studying the data and identifying any patterns or trends. For example:


	•  Is the data increasing, decreasing or consistent throughout your surveys?

	•  Is there any data that does not follow the pattern? These are anomalies. Can you explain why this might this be?

	•  How does the data relate to sites on the ground? Does the data show a spatial pattern? In other words, can you see patterns that vary over space?
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Anomalies

Data that are different from or do not fit with patterns or trends shown in other data.

Spatial

An adjective that refers to the location or distribution of data. A spatial pattern is something that can be mapped.
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Evaluating your enquiry

Evaluation means assessing the strengths and weaknesses of each step of the enquiry process. Your evaluation could involve taking the following steps:


	•  Step 1: Did you ask the correct question at the beginning? Were you able to collect the right type of data to allow you to draw conclusions?

	•  Step 2: Was your data representative and reliable? If you used questionnaires, did you get enough responses to properly represent the opinions of the public? If you used data from the internet or another source, can the source be trusted, or could the information be biased?

	•  Step 3: Was the enquiry well planned? Be aware that not collecting enough data, running out of time and not putting in appropriate effort is not human error but poor planning. In what ways could you improve your enquiry if you repeated it?

	•  Step 4: Are there any further questions that need to be answered? How might the enquiry be extended?
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Activities



4  Study Figure 23.




    a)  What type of sampling was used to collect this data?

    b)  Suggest a hypothesis linking distance from the car park to environmental impacts.

    c)  Represent the data using two different techniques.

    d)  What are the strengths and limitations of each technique?
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Enquiry

For a honeypot site that you are familiar with:


	
•  Develop a question that you might study.

	
•  What data might you collect?

	
•  What sampling strategies will you use? Why?

	
•  What analysis and presentation techniques might you use?
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Chapter 2 Landform processes and change





River processes


[image: ]
Figure 1 A number of different river processes are evident in this river.



From the moment water begins to flow over the surface of the land, gravity gives it the power to erode the landscape. Erosional processes occur where the river has plenty of energy so, for example, where the river is flowing quickly or when the river is full of water after heavy rain. Rivers that are flowing across gentle slopes (such as the river in Figure 1) tend to flow with greatest force on the outer bend of each curve (or meander). Water is thrown sideways into the river bank, which is eroded by both hydraulic action and abrasion. The bank gradually becomes undercut. The overhanging soil slumps into the river channel where this new load of material can be picked up and transported downstream by the flowing water. Figure 2 describes the main processes of transportation.
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Erosional processes

These result from the power of a flowing river and wear away the bed and banks of the river channel. They include: hydraulic action, abrasion, attrition and solution. See Figure 3.
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Figure 2 The transportation of sediment.
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Figure 3 Four processes of river channel erosion.
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Hydraulic action - water crashes into gaps in the soil and rock, compressing the air and forcing particles apart

Abrasion - the flowing water picks up rocks from the bed that smash against the river banks

Attrition - rocks carried by the river smash against one another, so they wear down into smaller and more rounded particles

Solution - minerals such as calcium carbonate (the main part of chalk and limestone rocks) are dissolved in the river water. This process is also known as corrosion
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The process of deposition occurs where the river loses its energy. For example, where a river enters a lake and its flow is slowed by the body of still water. Deposition also occurs in very shallow sections of a river channel where friction between the river bed and the water causes the river to lose its energy and deposit its load. The process of deposition creates layers of sand and gravel that are often sorted by sediment size because the coarsest sediment is deposited first.
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Load

The material that is transported down a river. Load can be silt, sand, pebbles or boulders.
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Figure 4 The river channel, which flows from the left, has split into a number of smaller distributaries as it flows into a lake. Derwent Water, the Lake District.





[image: ]

Activities



1  Study Figure 1. Use evidence from the photograph to suggest what river processes are occurring at A, B and C.


2  Explain why deposition occurs in very shallow water.


3  Draw four diagrams or cartoons to illustrate the ways in which a river transports material.


4  Study Figure 4. Suggest how erosion, transportation and deposition have each played a role in the formation of this landform.
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River landforms

The processes of erosion, transportation and deposition result in the development of distinctive river landforms. In Figure 5, the river is flowing down a steep gradient and has cut a V-shaped valley. Much of the force of the water is directed downwards. Vertical erosion cuts into the river bed. The river cuts a narrow valley with steep V-shaped sides. The flow of water within the river channel also swings from side to side, creating some sideways erosion. Over time, this process means that the V-shaped valley is cut, or incised, into the hillside to form interlocking spurs rather like the teeth of a zip.

Stones lying in the river channel can be large and quite angular because there hasn’t been enough time for the process of attrition to make them smooth. As a river flows downstream the process of attrition gradually reduces the overall size of the load.


[image: ]
Figure 5 Ashes Hollow, Shropshire, is a typical V-shaped valley.




How are river meanders formed?

Rivers flowing over gentle gradients tend to swing from side to side. The water flows fastest on the outside of the bend of each meander. This causes erosion of the banks rather than the bed, a process known as lateral erosion. The slower flowing water on the inside of each bend loses energy and deposits its load. The material is sorted, with the larger gravel being deposited first, then the sand and finally the silt. This process creates a slip-off slope or point bar, which is a pebble beach that slopes down into the river. Meandering rivers such as the Elan, shown in Figure 8, flow across a wide floodplain. This flat landform has been created over many thousands of years by the processes of lateral erosion and deposition.
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River landforms

Natural features of the Earth’s surface associated with rivers. V-shaped valleys and waterfalls are made by erosional processes. Floodplains are made by deposition. River landforms vary in scale. Meanders, for example, are often large landforms. They contain smaller features, such as slip-off slopes.
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Activities



1  Study Figure 5. Describe how each of the following features was formed:




    a)  V-shaped valley sides

    b)  large angular boulders in the stream bed

    c)  interlocking spurs.
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Figure 6 Processes at work in a meander.
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Figure 7 Plan view of a meander.
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Figure 8 Meanders on the Afon Elan; the blue arrows show the direction of river flow.
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Figure 9 Detail of the slip-off slope on the Afon Elan at point 3 in Figure 8.
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Activities



2  Using Figure 8:




    a)  Describe the slopes at points 1 and 2.

    b)  Describe the processes at points 3 and 4.





3  Draw a sketch of Figure 9. Use Figures 6 and 7 to add suitable annotations to your diagram that show how this feature has formed.


4  Figure 10 shows the location of the meanders on the Afon Elan.




    a)  Use Figures 8 and 10 to estimate the direction the camera was pointing.

    b)  In which direction is the river flowing at Pont ar Elan?


5  a)  Draw a cross section along the line X–Y on Figure 10.

    b)  Describe the differences and similarities between the rivers shown in Figures 5 and 8.
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Figure 10 An OS map at a scale of 1 : 25,000 showing the meanders on the Afon Elan.

© Crown copyright and database rights 2020. Hodder Education under licence to OS.
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Investigating downstream changes

Rivers can change in shape and character as they flow downstream. It is possible to pose geographical questions about these changes. For example, when investigating change at the small sale:
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How does river velocity change across a point bar and how does this affect sediment size?

Or, when investigating change at a larger scale:

How do cross-sectional area and river velocity change as you move downstream?
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Choosing sample sites

The UK’s rivers vary from just a few hundred metres in length to rivers like the River Severn which, at 369 km, is the UK’s longest river. In an enquiry about how a river changes as it flows downstream it is important to make sure that your sample points are far enough apart to show change. For a river that is 10 km long you could collect data at 1 km, 5 km and 10 km, or at 3 km, 4 km and 5 km. The first sampling strategy would provide a representative sample of the whole of the river, whereas the second would only provide evidence of small-scale changes in just one short section of the river.
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Activity



1  Explain why sampling at 3 km, 4 km and 5 km would not be representative of change along a whole river that is 10 km in length.
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Calculating cross-sectional area

To measure the cross-section of a river channel you will need to set a horizontal line across the river and carefully measure down from this line to the ground. This is shown in Figure 11 where the horizontal yellow line represents the survey line from X to Y and the four vertical lines represent the first four measurements. Collect data when the river is low but take measurements for the dry land on either side of the river. Then, when your results are plotted on a graph, you can estimate the amount of water in the river when the river channel is full and about to flood.

Step 1 Stretch a tape measure at right angles across the river from one bank to the other, keeping it parallel to the surface of the water.

Step 2 Divide the width of the river by 10. This will create 11 equally spaced survey points. For example, in a river that is 4 m wide you will record the depth every 40 cm (1/10th) of the way across. This is an example of systematic sampling (see page 8).

Step 3 At each survey point measure the depth of the river. Make sure that your depth and width readings are both recorded in the same units (for example, both in metres).
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Cross-sectional area (CSA) in square metres = width (m) multiplied by mean depth (m).
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Figure 11 Sample sites on a meandering river.
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Figure 12 Depth measurements taken in the river in Figure 11 at 0.4 m intervals.
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Activities



2  Use Figure 12.




    a)  Plot the profile of this river on graph paper. Remember to work downwards from your horizontal axis.

    b)  What is the mean water depth?

    c)  Calculate the cross-sectional area.

    d)  If water levels rose by 20 cm, what would be the new cross-sectional area?
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How do I calculate range, median and interquartile range?

The flow of water in the river channel has enough energy to transport sediment. As the water speed slows, for example, in shallow water on the point bar, energy is lost and sediment is deposited.

To test whether this process is happening in your river, you will need to sample some pebbles and record their size. Students collected a sample of 11 pebbles from sites A, B and C in Figure 11. Their aim was to discover how the size and range of pebbles changed across the point bar.

To calculate the range, median and interquartile range, you need to put your data into rank order. The data for site A is shown in Figure 14 in rank order.
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Figure 13 Pebble sizes (mm) collected at random at sites A, B and C in Figure 11.
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Figure 14 Pebble sizes for site A arranged in rank order.
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12 24 34 40 42 45 52 65 67 75 81

The lower quartile (Q1) is the value one-quarter of the way along the range

The median (Q2) is the value half way along the range

The upper quartile (Q3) is the value three-quarters of the way along the range

The interquartile range is the difference between the upper quartile and the lower quartile
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Activities



3  Use Figure 13.




    a)  For each sample site, calculate the:




          i)   range

          ii)  median

          iii) interquartile range.




    b)  What conclusions can you draw from these results?
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How are waterfalls formed?

Waterfalls form along the course of a river where there is a steep change in gradient of the river’s channel. Many waterfalls in upland areas of the UK are due to landform processes that occurred at the end of the ice age, around 10,000 years ago. During the ice age, ice sheets expanded over large parts of northern and western parts of the UK. The extent of the ice can be seen in Figure 1, page 1. Glaciers flowed from these ice sheets towards the sea – similar glaciers can be seen in southern Iceland today. The glaciers carved deep, steep-sided or U-shaped valleys into the landscape. Figure 16 shows how this glacial landscape created the tall plunging waterfalls we see in parts of North and Mid Wales today.
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Figure 15 Rhiwargor, in Mid Wales, is an example of a waterfall plunging into a U-shaped valley.
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Figure 16 Glacial landscape and today’s landscape.
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Waterfall

A river landform that occurs where the river channel suddenly drops in level. At the base of a waterfall is a small-scale feature known as a plunge pool. The retreat of a waterfall creates a gorge.
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Waterfalls formed by differential erosion

Waterfalls can occur where the river channel crosses from one rock type to another. If the rate of erosion of each rock type is different, then a waterfall is formed. Waterfalls have been formed in this way on the River Neath and its tributaries in an area of South Wales known as Waterfall Country.

It is the geology of Waterfall Country that is the main factor in the formation of these waterfalls. Carboniferous limestone is overlain by beds of sandstone and mudstone. The sandstone is very resistant to erosion whereas the mudstone is eroded more easily. A series of faults, running across the river channels, has brought the sandstone and mudstones alongside one another, as you can see in Figure 17.
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Figure 17 How the Sgwd yr Eira waterfall on the Afon Mellte was formed.



As the river plunges over the sandstone it pours on to the softer mudstone below. A combination of hydraulic action and abrasion erodes this rock relatively easily, creating a plunge pool. Abrasion at the back of the plunge pool undercuts the layers of sandstone. Eventually this overhang will fracture and the rocks will fall into the plunge pool where they are broken up by attrition. So each waterfall is gradually eroded backwards towards the river’s source in a process known as retreat. Below each waterfall is a narrow valley with almost vertical sides. This feature is known as a gorge. The process of retreat has cut the gorge over many hundreds of years.
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Figure 18 The Sgwd yr Eira waterfall on the Afon Mellte.
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1 A ‘cap rock’ of sandstone is resistant – it erodes relatively slowly

2 The overhang is susceptible to collapse and retreat.

3 Abrasion deepens the plunge pool.

4 Attrition breaks down the eroded rock fragments as they are transported downstream.

5 Pebbles swirl around in hollows to create potholes by abrasion.

6 Beds of resistant rock create an irregular river bed of rapids and smaller waterfalls below the waterfall.
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Figure 19 River processes at the Sgwd yr Eira waterfall
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Activities



1  Describe how the faulting of the rocks in Waterfall Country has led to the formation of waterfalls.





2  a)  Make a copy of Figure 19.

    b)  Add the labels to suitable places on your diagram.

    c)  Explain why the retreat of the plunge pool has, over thousands of years, created a gorge.

    d)  Draw a series of diagrams to show the formation of the gorge.





3  Explain why the retreat of a waterfall leads to the formation of a gorge.


4  Explain why we need to understand how natural processes have changed since the last ice age in order to understand the landscape today.
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Enquiry

To what extent do you agree with the following statement: ‘Geology is the most important factor in the creation of distinctive river landscapes’?

Make use of information on pages 16 to 19 to help you justify your answer.
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Weblinks

www.world-of-waterfalls.com/europe.html – an interactive map showing the location of waterfalls across the UK.
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How do waves erode our coastal landscapes?

Waves provide the force that shapes our coastline. Waves are created by friction between wind and the surface of the sea. Stronger winds make bigger waves. Large waves also need time and space in which to develop. So, large waves need the wind to blow for a long time over a large surface area of water. The distance over which a wave has developed is known as fetch, so the largest waves need strong winds and a long fetch.

The water in a wave moves in a circular motion. A lot of energy is spent moving the water up and down. So waves in deep water have little energy to erode a coastline. However, as a wave enters shallow water, it is slowed by friction with the sea bed. The water at the surface, however, surges forward freely. It is this forward motion of the breaking wave that causes the erosional processes that create coastal landforms such as the wave-cut platform in Figure 21.
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Activity



1  Make a copy of Figure 20 and add the following labels in appropriate places.


	
•  Waves in deeper water

	
•  Circular motion

	
•  Breaking wave

	
•  Water thrown forward

	
•  Friction with the sea bed.
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Figure 20 The motion of water in a wave.
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Erosional processes

These result from the power of the waves, and are able to wear away the shoreline. They include hydraulic action, abrasion, attrition and solution. See Figure 22.
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Figure 21 The rocky wave-cut platform of the Glamorgan Heritage Coast.
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vertical joints in the wave-cut platform

Rock pool
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The repeated pounding of large waves at the foot of a cliff can cause enormous damage through the process of hydraulic action and abrasion. The repeated hammering effect of the waves on this narrow zone creates a wave-cut notch. Cliffs that are already weakened by joints or cracks can suddenly collapse in a rock fall which is a type of mass movement. The collapse causes the line of the cliffs to retreat inland. The wave-cut platform in Figure 21 has been formed by the gradual retreat of the cliffs.
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Figure 22 Four processes of coastal erosion.
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Erosional processes

Hydraulic action – waves crash against the cliff, compressing the water and air into cracks and forcing the rocks apart.

Abrasion – waves pick up rocks from the sea bed or beach and smash them against the cliffs.

Solution – minerals such as calcium carbonate (in chalk and limestone) are slowly dissolved in sea water. This is also known as corrosion.

Attrition – sand and pebbles are picked up by the sea and smash against one another, wearing them down into smaller and more rounded particles.
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Figure 23 Evidence of erosion in limestone cliffs on the Glamorgan Heritage Coast.
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A huge mass of rocks overhang the notch. This will be the next section of cliff to collapse

Horizontal bedding planes and vertical joints in the rock are lines of weakness that can be eroded rapidly by hydraulic action

A recent rock fall. This debris will break the force of the waves so, for a while at least, the cliff behind will be protected from the battering of the waves

Waves use pebbles from the beach to erode a notch at the foot of the cliff through the process of abrasion
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Activities



2  Study Figures 21 and 22.




    a)  Use the correct erosion terms to complete the annotations below.


	
•  Joints in the rock are widened in the process of .......... which is when ..........

	
•  Boulders on the beach are rounded because ..........

	
•  This rock pool has been scoured into the rock by ..........



    b)  Make a simple sketch of Figure 21 and add your annotations (above) to the sketch.





3  Consider Figure 23 and its annotations.




    a)  Write a list (or draw a timeline) that puts the events acting on this cliff in the correct sequence.

    b)  Make another list (or timeline) suggesting what will happen to this cliff in the next few years.

    c)  Over the next 100 years this coastline will retreat by about 20–40 m. Draw a story-board to show how this process of retreat creates the rocky wave-cut platform in front of the cliff.
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Slope processes

Erosion by waves only occurs at the bottom of the cliff. The rest of the cliff face can be affected by other slope processes such as weathering, rock falls, landslides or slumping. Rocks, loosened perhaps by winter frosts or heavy rainfall, can fall suddenly to the beach below in a rock fall. Large sections of cliff, undermined by erosion at the base, can slide rapidly downwards on to the beach. A landslide such as this leaves a concave scar in the upper cliff, like a giant bite mark, and a fan-shaped pile of debris on the beach. A similar process, in loosely compacted rocks such as those found in the Holderness Coast, is called slumping. The effects of slumping are much the same as a landslide – bite-shaped chunks are removed from the top of the cliff.

Landslides usually occur in sedimentary rocks and are often triggered by extreme weather events – stormy seas that batter the cliff or heavy rainfall that adds extra weight to the cliff face. But landslides can happen at any time and are dangerous, of course. In June 2015 a young woman was killed by a rock fall at Llantwit Major – the cliffs shown in Figure 23. There have been many landslides and rock falls on this coast, the most recent are shown in Figure 25.
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Figure 24 Cliffs on the Isle of Wight with numerous landslides.
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Debris from a landslide forms a fan at the base of the cliff

A narrow headland or arête between two landslides

Beach is too narrow to absorb much wave energy

Concave scarp at the top of the cliff
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Weathering

Processes that weaken joints in rocks. They include frost action, chemical reactions and the growth of plant roots.
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Activities



1  a)  Match the labels to features on Figure 24.

    b)  Suggest why these cliffs have no defences.

    c)  Suggest why a landslide or rock fall will prevent further wave erosion for a few months. Use Figure 22 to help you.
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Figure 25 Recent landslides on the Glamorgan Heritage Coast, South Wales.
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GEOGRAPHICAL SKILLS

Calculating and representing frequency

Coastal hazards such as floods, rock falls or landslides are examples of events that happen at random intervals. We tend to record the date and location of such events. Figure 25 shows the location and date of recent landslides on the Glamorgan Heritage Coast in South Wales. Recording such events allows us to see how common or frequent they are. Knowing this may help us to understand the level of risk that is created by the hazard.



	Year
	Landslides



	2009
	00




	2010
	00




	2011
	02




	2012
	03




	2013
	01




	2014
	04




	2015
	01




	2016
	02




	2017
	02




	2018
	01




	Total
	16





Recurrence interval (T) is simple to calculate. It can be found by dividing the number of years in a record (N) by the number of events (n).
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So, for the data in Figure 26, the recurrence interval (to two decimal places) is:
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Frequency describes the recurrence interval of an event. This may be defined as the average time lag between two events. The best way to represent frequency is with a frequency bar graph – with time (usually years) on the x-axis. An example, showing the frequency of landslides on the coast between Lyme Regis and Charmouth in Dorset, is shown in Figure 26.
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Figure 26 Landslides on the Lyme Regis–Charmouth coastline, Dorset.



Of course, 0.625 of a year isn’t very helpful: we usually express parts of a year in months. So, if we multiply 0.625 by the number of months in a year:

T = 0.625 × 12 = 7.5 months

You must remember that what you have calculated is a mean time period. The landslides are random events and can occur at any time. Look again at Figure 26. There were no landslides in this location at all for two years, but there were four landslides in 2014.
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Activities



2  Using Figure 25:




    a)  Represent the frequency of the landslides on the Glamorgan Coast.

    b)  Calculate the frequency.

    c)  Which is the more hazardous – the coastline in Glamorgan or Dorset?
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Enquiry

Which part of the UK coastline has most landslides?

Use the weblink to the BGS site to research the frequency of landslides on the UK coastline.
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Weblinks

http://mapapps2.bgs.ac.uk/geoindex/home.html?theme=hazards – an interactive UK map showing the location of coastal landslides.
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Cliffs in unconsolidated rocks

Geology is an important factor that affects the rate of change of the coastline. Rock type affects the strength of the cliff. This means that rock type affects the likelihood and rate of slope processes such as slumping. Many kilometres of the UK’s coastline are made of layers of sand, silt and clay, deposited as ice melted at the end of the ice age. The extent of the ice is shown in Figure 1 on page 1. These young sedimentary rocks have not been compacted as much as older rocks and they are unconsolidated, which means the grains of sediment are not ‘glued’ together very well. This makes them much less resistant to erosion than older sedimentary rocks such as the Carboniferous limestone cliffs seen in Figure 29.

Figure 28 helps to explain why the cliffs at Happisburgh in Norfolk are not very resistant to erosion by waves. Once the toe of the slope has been eroded by the sea, the whole slope becomes unstable. It is then at risk of slumping. The chance of slumping is increased by periods of heavy rain, which adds mass to the cliff.
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Figure 27 The coastline at Happisburgh, North Norfolk in 2011.
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Wooden barriers known as revetments that should break the force of the waves before they reach the toe of the cliff

A

B

C

D

The remains of a concrete slipway that have collapsed during a landslide
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Figure 28 Cross section through the cliffs at Happisburgh, North Norfolk; these cliffs are made of loosely compacted layers of sand, silt and clay deposited at the end of the ice age.
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1. Rain water percolates through the cliff, increasing the mass of the slope and triggering landslides.

2. Water seeps out of the cliff at the spring line. The sands can slide over the clay above this bedding plane.

3. During winter, waves erode into the Happisburgh sand, undermining the toe of the slope.
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Cliff landforms in resistant rock types

We have seen that young sedimentary rocks, such as those at Happisburgh, have a weak structure that makes them vulnerable to erosion. By contrast, older sedimentary rocks are compacted and consolidated, meaning they are more resistant to erosion. Limestone coastlines, like those in Figure 29, tend to form almost vertical cliffs. However, bedding planes and joints in the rock are lines of weakness in these cliffs. These lines are more easily eroded than the massive blocks of stone in-between them. Erosion along these lines can lead to the formation of caves, sea arches and stacks.
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Figure 29 The Green Bridge of Wales, Pembrokeshire; a natural sea arch formed in a Carboniferous limestone cliff.
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Activities



1  Read the following annotations and decide where they fit best on Figure 27.


	
•  Waves have eroded the toe of the cliff here.

	
•  The vegetation on this slope proves that it hasn’t slumped for several months.

	
•  Concrete blocks on the beach may protect the cliff from wave erosion.

	
•  Evidence of gulley erosion by rain water on these slopes.







2  a)  Make a copy of Figure 28.

    b)  Add the annotations 1 to 3 to suitable places on your diagram.

    c)  Use the diagram to explain why the rock type and structure of the cliffs at Happisburgh make them vulnerable to erosion and mass movement.





3  Historical records show that the cliffs here retreated by 250 m between 1600 and 1850. What is the average rate of erosion per year?





4  a)  Make a sketch of Figure 29.

    b)  Label the following features on your sketch: cave, bedding planes, sea arch, stack.





5  Explain why, even though all of the rocks in Figure 29 are the same, the landscape is so varied.
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Enquiry

How might the landscape in Figure 29 evolve over time? Discuss how the processes of wave action and mass movement might affect this coastline. Draw a story board to show how you expect it might change in the future.
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Beach and sand dune processes

Beaches are constantly changing coastal landforms. The energy of the wind and waves is always moving sediment around and changing the shape of the beach. Each wave transports sediment up the beach in the swash and back down again in the backwash. All of this movement uses a lot of the wave’s energy, so a wide, thick beach is a good natural defence against coastal erosion. Where the waves approach the beach at an angle, some of the sediment is transported along the coastline in a process known as longshore drift. This is shown in Figure 30. Where the coastline changes direction, for example at the mouth of an estuary, this process forms a landform known as a spit.


[image: ]
Figure 30 Transport of sediment by the process of longshore drift.
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Figure 31 The beach at Borth seen from the cliffs to the south of the pebble ridge.



The sand and pebbles on a beach usually come from the local environment. Neighbouring cliffs may supply some sediment if they are being actively eroded by wave action. A lot of finer silts and sands are transported to the coast by rivers. This sediment is then deposited in the estuary or on an offshore bar at the mouth of the river. It will be washed onshore by the swash of the waves and deposited on the beach.

At Borth, on the Ceredigion coast, there is a pebble ridge making a spit on the southern side of the estuary. These pebbles came from cliffs to the south. Figure 33 shows the processes that are supplying and transporting material on this coastline.


[image: ]
Figure 32 The sand dunes at Ynyslas seen from Aberdyfi on the north side of the Dyfi estuary.
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Activities



1  Describe the landforms seen at A, B and C in Figures 31 and 32.


2  Study Figures 30, 31 and 33. Use an annotated diagram to explain the formation of the pebble ridge on which the village of Borth is built.
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Beach

A coastal feature that provides a natural defence against erosion and coastal flooding. A wide, thick beach absorbs wave energy. Building groynes makes a beach wider and thicker.
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Figure 33 The transport of beach sediment at Borth and Ynyslas on the Ceredigion coast.






What factors affect rates of coastal change?

Rates of landform change depend on three factors:


	•  the impact of extreme weather events

	•  geology – the character of local rocks

	•  the consequences of human intervention.




Extreme weather

Sometimes, battered by storms, the coastline and its landforms can change overnight. During the winter of 2014, the UK experienced a series of severe storms that brought widespread damage to many parts of the country. This was probably the stormiest period of weather the country had experienced for at least twenty years.

The power of a storm wave depends on both wind speed and fetch. The South West of England and parts of Wales were affected by powerful storms approaching from the southwest on 3 and 6 January 2014.
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Fetch

The distance travelled by wind over open water. The longer the fetch, the larger the waves can be. The southwest coast of the UK has the longest fetch. Waves travelling across the Atlantic towards Porthcothan have a fetch of 7,000 km.
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Figure 34 The length of fetch varies around the coastline of the UK.
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Figure 35 The sea arch at Porthcothan, North Cornwall, before and after the storm of 6 January 2014.
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Activities



1  Using Figure 34:




    a)  Calculate the fetch indicated by arrows 2, 4 and 5.

    b)  Explain why the coastline at Lyme Regis is more vulnerable to coastal erosion when wind blows from the southwest than when it blows from the south.

    c)  Use an atlas to help calculate the fetch affecting Happisburgh, North Norfolk, when the wind blows from the north.


2  a)  Describe the differences between the two photographs in Figure 35.

    b)  Explain why this change occurred and why it happened suddenly. Make use of Figure 34 in your answer.
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The effects of the storms on the Welsh coastline

Aberdyfi is a small town on the north side of the Dyfi estuary on the Gwynedd coast. Its golf course is located at the western end of the village and is protected from the sea by sand dunes. However, in early January 2014 the winter storm and accompanying high tides resulted in considerable damage to the dunes system and to the land to the north of the golf course. Around 3 to 6 m of green on the twelfth hole was lost to the sea and the shingle bank, which protected the dunes to a certain extent, was overtopped by the sea and flooded parts of the course. Other effects of the storms are shown in Figure 36.


[image: ]
Figure 36 The coastline of West Wales.
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Cardigan, 3 January 2014: storm surge floods 30 homes with sea water

Barmouth, 3 January 2014: huge waves demolished sea-wall defences and scattered stones from the sea wall across the promenade; the railway line was covered in pebbles and rail sleepers undermined; fifteen homes were evacuated

Borth, 3 January 2014: one person was rescued from the roof of a building and four people were rescued from a farm by life boat

Aberdaron, 12 February 2014: gusts of 173 kph were recorded – the strongest in Wales; the power of the waves resulted in at least 30 cm of land being taken from these receding cliffs

Pwllheli, 3 January 2014: a lifeboat crew rescued five people from flooded caravans

Aberystwyth, 6 January 2014: all the buildings along the sea front were evacuated; waves damaged the sea wall, demolished part of the promenade and washed pebbles and sand across the main road
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Activities



3  a)  Make a sketch map of Figure 36.

    b)  Use an atlas to add the six labels describing the effects of the storm surge to the correct locations on your sketch.





4  Describe the main effects of the winter storms of 2014 on:




    a)  the environment

    b)  people.
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Enquiry

Which was affected worst by the winter storms of 2014: the east or west coast of the UK?


	
•  Research the effects of coastal storms and erosion on the east coast of England during the winter of 2014. See pages 130–1.

	
•  Explain why the impacts on the east coast were severe.

	
•  Which coastline was affected most? Justify your answer.
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How geology affects rates of coastal change

Pen Llyˆn (the Llyˆn Peninsula) extends about 48 km into the Irish Sea. To the west of Pwllheli, the south coast of the peninsula is made up of a series of headlands and bays created by differential rates of erosion. The headlands consist of outcrops of very resistant (harder) rock. The headland at Llanbedrog (near Abersoch), for example, is composed of the igneous rock granite. Many of the bays, on the other hand, are made up of mudstones and shales. Some of these are covered by layers of loosely consolidated sand, silt and clay deposited at the end of the ice age – similar to the cliffs at Happisburgh in Norfolk (see page 24). Waves are able to erode these areas of less-resistant (softer) rock more rapidly.


[image: ]
Figure 37 A simplified geological map of the western end of the Llyˆn Peninsula; the red line shows the area covered by Figure 38.
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Figure 38 OS map extract of Aberdaron and the surrounding area at a scale of 1 : 50 000.

© Crown copyright and database rights 2020. Hodder Education under licence to OS.
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Headland

A rocky outcrop that sticks out into the sea. Headlands are made of rocks that are resistant to erosion.

Bay

A body of shallow water that forms where softer rocks have been eroded by the sea. Headlands and bays exist because rocks erode at different rates.

[image: ]







[image: ]

Weblinks

http://mapapps.bgs.ac.uk/geologyofbritain/home.html – use this interactive map to discover the geology of a coastline near to you.
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Figure 37 is a geological map of the extreme western tip of the Llyˆn Peninsula. The large headland immediately to the west of Aberdaron is formed of extremely tough metamorphic rocks. These rocks create high, almost vertical cliffs on all sides of the headland and on Ynys Enlli (Bardsey Island). The rate of erosion of these headlands is very slow. However, faults, vertical joints and cracks within resistant rocks are lines of weakness that can be eroded more rapidly than the rest of the cliff by processes such as hydraulic action. Eventually, the joints and faults are widened to form caves and blowholes. This means that even tough rocks can be eroded if their structure (joints, cracks and faults) makes them weak.

The largest of the bays is Porth Neigwl (Hell’s Mouth). The bay is made of rocks that were easily eroded. The low cliffs along Porth Neigwl are made of loosely consolidated sands. Erosion by waves at the base of these cliffs causes slumping and their collapse onto the beach.

Porth Neigwl lies between two large headlands. In normal weather conditions, the headlands cause waves to slow down and lose energy as they enter the bay, so beach material has accumulated over the years.

Porth Neigwl was exposed to the full force of winter storms from the Atlantic in 2014. Storm waves eroded the cliffs but they also transported large pebbles and rocks up the beach slope. These were deposited in a steep pile at the top of the eastern end of the beach. This feature is known as a storm beach.


[image: ]
Figure 39 The beach and the cliffs at Porth Neigwl; the headland of Trwyn Cilan can be seen in the background.





[image: ]

Activities



1  Describe the relief of the coastal area shown in Figure 38.





2  a)  Draw an outline map of this coastline.

    b)  Label the physical features of this coastline on your map.

    c)  Using Figure 37 to help you, explain why bays have formed at:




          i)   Aberdaron

          ii)  Abersoch.





3  Make a sketch of Figure 39.




    a)  Label Trwyn Cilan and explain why it is here in an annotation.

    b)  Annotate the slumped cliff to explain the processes happening here. Make use of Figure 28 (page 24).





4  Summarise two different ways that geology can affect coastal landforms using examples from this page.
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How does human activity affect the coastline?

People have managed the coastline for centuries – building flood embankments and draining coastal marshes, for example. The intention is to protect the coastline from flooding and make harbours safer. But engineering strategies such as these can have unintended consequences. We saw on page 26 that sediment moves along the coastline by a process of longshore drift. Building a harbour wall or breakwater can trap sediment and prevent its movement along the coast. Beaches further along the coast become starved of new sand and erosion can accelerate.


Human intervention at Criccieth (Cricieth)

The town of Criccieth lies on the south coast of Gwynedd overlooking Cardigan Bay. Criccieth Bay is an area of loosely consolidated glacial deposits (or till) and is easily eroded by storm waves. The castle headland, seen in Figure 40, is made up of volcanic rock and is very resistant to erosion.


[image: ]
Figure 40 The castle headland at Criccieth.



A number of coastal management strategies have been put in place along Criccieth Bay. These include rock armour at the western end, a recurved sea wall along the promenade and groynes on the beach.

The beach on the western side of the castle is a mixture of sand, shingle and pebbles. The wooden groyne structures positioned along the beach ensure that erosion along the western promenade is minimised, and that sand is trapped between the groynes. As a seaside resort, Criccieth needs to retain the beach to encourage tourists. Beaches also play a vital role in coastal protection as they absorb wave energy, which in turn protects the land behind.


[image: ]
Figure 41 OS map extract of Criccieth at a scale of 1 : 25 000.

© Crown copyright and database rights 2020. Hodder Education under licence to OS.
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Unintended consequence

A side-effect of human activity that can, for example, affect coastal processes. Building groynes provides a good example. Groynes trap sand, making the beach thicker and wider, so protecting the coastline where the groynes have been built. However, groynes prevent the movement of sediment along the coastline by longshore drift. Therefore, an unintended consequence of building groynes is that beaches further along the coast are starved of sediment. These beaches become thinner and the rate of erosion can actually increase.
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There are also two large groynes within Criccieth Bay, at the eastern end of the beach. One of these is very large, and Figure 43 shows how successful the groynes are at trapping sediment.

To the east of the two large groynes is a section of glacial till cliff. This can be seen in Figure 44. Beach material in front of this cliff is limited. As a result the cliff face is easily eroded by large storm waves. Are the groynes responsible for this? There are some places along the cliff where obvious collapses of material have occurred. This, however, adds material at the foot of the cliff and acts as a natural defence by increasing the size of the beach again.



[image: ]

Enquiry

Should the coastline around Criccieth be protected in the future?


	
•  Use map evidence to argue the case for coastal defences.

	
•  Research current defences here.

	
•  Should more be done to manage the coastline?
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Activities



1  Explain why people manage the coast.


2  Use Figure 41 to:




    a)  give a six-figure grid reference for the castle headland

    b)  estimate the length of the western beach that is protected by groynes.


3  a)  Draw a sketch of Figure 42.

    b)  Annotate your sketch to describe the management strategies that have been used along this stretch of coastline.





4  Study Figure 43.




    a)  Explain why beach material is thicker to the right of the photograph.

    b)  Is this an intended consequence? If so, why?

    c)  Use Figures 41 and 43 to give the direction of longshore drift on this coastline.





5  Describe the features of Figure 44. Explain why erosion here may be an unintended consequence of human activity.
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Figure 42 Wooden groynes at the western side of Criccieth Beach.
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Figure 43 One of the two large groynes on the eastern side of Criccieth Bay (grid reference 505381 in Figure 41).
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Figure 44 The glacial till cliff at the far eastern end of Cricceth beach after the 2014 storms.





[image: ]

Investigating landscape change

The coastline is a constantly changing landscape. Change can be very gradual and occur over many decades. Change over long periods can be measured by comparing primary fieldwork data with historical photographs or maps. However, the shape of a beach profile (its cross-sectional shape) can sometime change overnight. For example, rapid change occurs when beach sediment is eroded or deposited by an extreme storm event. Rapid change to a beach profile may be recorded by comparing measurements taken on two separate days.

Collecting primary evidence of a beach profile

The size and shape of beaches can be recorded by taking beach profile measurements, as shown in Figure 45.


	
•  Person A stands at a safe distance from the edge of the sea holding a ranging pole.

	
•  Person B stands holding a second ranging pole further up the beach. They must stand at the break in slope where there is a change in the angle of the beach.

	
•  The distance between the two ranging poles is measured using a tape measure.

	
•  The angle between markers at the same height on each ranging pole is measured using a clinometer.



Repeat this process at each break of slope until the top of the beach is reached.

When all the data has been collected you can plot the distances and angles for each break on a graph to show the profile of the beach. Data collected on different dates can then be compared.
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Activities



1  Use Figure 46.




    a)  Describe how the beach profile changed after the storms. You will need to refer to the height and length of the beach.

    b)  How might you calculate the area of the beach by using several profiles?
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Figure 45 How to carry out a beach profile.
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Figure 46 Beach profiles for different dates at Slapton Sands, Torcross.



Investigating the concept of place

Coastal locations provide an opportunity to investigate how people think about the environment – whether it be the physical environment of a natural coastal landscape, or the human environment of a seaside resort. This will involve collecting qualitative data (see page 8) by using, for example:


	
•  bi-polar surveys (see page 104)

	
•  and questionnaires (see page 10).



Posing questions for an enquiry

Study Figure 47, it shows the seaside resort of Rhyl on the North Wales coast. How do people of different ages think about this place: what features do they like and dislike? What words would they use to describe the unique or special features of this place? How many would be positive and how many would be negative? Do tourists to Rhyl have the same ideas about this place as local people? You could use a mixture of open and closed questions to investigate these ideas. If you record the approximate age of each person you could then sort your results to see whether younger people have a different view of the place than older people. Or whether tourists have a different view to local people.
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Place

A geographical concept which is used to describe what makes somewhere special, unique or distinct. Each place includes many different features of the human and physical environment such as landscape features and landmarks, local styles of building, ecosystems and habitats, or local historical and cultural features. Each of these features may be relatively common across the UK. However, it is the unique combination of these geographical features that creates an identity for any one place.
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Figure 47 Like many UK seaside resorts, Rhyl has an ageing population and suffers from the decline of tourism, seasonal employment and a shortage of high-paid jobs.
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Activities



2  Study Figure 47.




    a)  List the human and physical features of this environment.

    b)  How do these features compare to other seaside towns?

    c)  Create a bi-polar survey that could be used to assess people’s views about this environment. Test it on colleagues in your class.
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Enquiry

Design an enquiry for Rhyl.



a)  Create an over-arching enquiry question about place.


b)  Describe how you would collect the qualitative data you need and design data collection sheets.
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the slope and triggering landslides.
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2. Water seeps out of the cliff at
the spring line. The sands can slide
over the dlay above this bedding plane.

3. During winter, waves erode into the
Happisburgh sand, undermining the
toe of the slope.

Winter beach surface

Key

[ Beach sand Glacial il - yellowish grey day which contains rounded cobbles

Deposited by melting ice at the end of the last glacial period

B Happisburgh sand - yellowish brown sandstones Cretaceous chalk  [I] Clay
deposited at the end of the last glacial period
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590,000 visitors stayed overnight in
hotels, bed and breakfasts or campsites.

Visitors spent over 2.1 million days in
the Park.

Tourism creates 4,325 full time equivalent
(FTE) jobs in direct employment and another

5, 188 full time equivalent (FTE) jobs in
indirect employment.

Visitors to the Park spent a total of £239
million.





OEBPS/OEBPS/images/iv-1.gif
Each theme has a different colour so you can find your
way around the book easily.

Important geographical terms are shown in hold red
| font You can check the meaning of these words in
the glossary at the back of the book and expand your
geographical vocabulary.

B The most important geographical terms are explained
s ]
EZe <« | inacoloured box.

= Photographs show what real places look like. This

photograph shows Mumbai — a unique place. But the
photograph shows some features that are common in
urban landscapes in many NIC cities. You should study
the photographs carefully. What can you learn about
NIC cities from this image?
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Maps, graphs and tables of data like this one provide
us with evidence about the state of the world. Thinking

like a geographer means that you need to look for
patterns and trends in this evidence.

The activities will make you think carefully about the

/geographical information that has been presented

the photographs, maps, graphs and tables on the
page. Doing them will help to build your geographical
confidence and your ability to describe features, spot
patterns and trends and explain why things happen.

Enquiries are longer activities. Some of them require
further research, debate or discussion. Many will

ask for your opinion and build your skills of analysis,
evaluation and decision making. These tasks will
encourage you to take an enquiry approach to learning
_ helping you to think like a geographer.
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probability of being sampled. | intervals. These intervals can be | from separate groups or strata.
in time or space (distance).

How might | To investigate how busy a To investigate how tourist When carrying out a

youuseit? | country parkis you could select |impact changes as you move | questionnaire, make sure
arange of locations across the | further away from a visitor that you sample appropriate
park and carry out pedestrian | centre, you might carry out numbers from different age
counts at each of these sites. Put | litter counts and environmental | groups based on data from the
the names of all locationsina | impact surveys every 100 m census, i.e.,, 20% aged 0-18,
bag and pull out five. away from the centre. 25% aged 19-45, 35% aged

45-65 and 20% aged 66+.
Advantages | Removes bias completely inthe | Covers a range of locations and | Provides a true representative

selection of sites.

provides an even spread over the
whole survey area.

sample.

Disadvantages

Survey sites may be clustered
together, so you do not get an
even spread of locations.

If samples are too far apart you
may miss important variations.

You will need information on
the size of each group before
you start.
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L Attrition — rocks carried by the
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L solution —minerals such as
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ocks) are dissolved in the
tiver water. This process is
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