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Exam tips


Advice on key points in the text to help you learn and recall content, avoid pitfalls, and polish your exam technique in order to boost your grade.
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Knowledge check


Rapid-fire questions throughout the Content Guidance section to check your understanding.
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Knowledge check answers


Turn to the back of the book for the Knowledge check answers.
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Summaries





•  Each core topic is rounded off by a bullet-list summary for quick-check reference of what you need to know.
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About this book


Much of the knowledge and understanding needed for AS and A-level geography builds on what you have learned for GCSE geography, but with an added focus on geographical skills and techniques, and concepts. This guide offers advice for the effective revision of Landscape Systems (Coastal landscapes, Glaciated landscapes and Dryland landscapes), and Changing Spaces; Making Places, which all students need to complete.


The external exam papers test your knowledge and application of these aspects of physical and human geography. More information on this is given in the Questions & Answers section at the back of this book. To be successful in these topics you have to understand:





•  the key ideas of the content



•  the nature of the assessment material — by reviewing and practising sample structured questions



•  how to achieve a high level of performance within the examination.





This guide has two sections:


Content Guidance — this section summarises some of the key information that you need to know to be able to answer the examination questions with a high degree of accuracy and depth. In particular, the meaning of key terms is made clear and some attention is paid to providing details of case study material to help to meet the spatial context requirement within the specification. Students will also benefit from noting the Exam tips that will provide further help in determining how to learn key aspects of the course. Knowledge check questions are designed to help learners to check their depth of knowledge – why not get someone else to ask you these?


Questions & Answers — this section includes several sample questions similar in style to those you might expect in the exam. There are some sample student responses to these questions as well as detailed analysis, which will give further guidance in relation to what exam markers are looking for to award top marks.


The best way to use this book is to read through the relevant topic area first before practising the questions. Only refer to the answers and examiner comments after you have attempted the questions. Note: Throughout the OCR specification the following three terms are used to classify countries. These terms are the ones used by the International Monetary Fund (IMF). The IMF regularly reappraises which group a country is placed in and adjusts its lists accordingly.






	
Advanced countries (ACs) 

	Countries which share a number of important economic development characteristics including well-developed financial markets, high degrees of financial organisation linking demand and supply of capital, goods and information, and diversified economic structures with rapidly growing service sectors. About 30 countries are in this group. 






	
Emerging and developing countries (EDCs) 

	Countries which neither share all the economic development characteristics required to be an AC nor are eligible for the Poverty Reduction and Growth Trust, an IMF plan to provide financial support to developing countries. About 80 countries are in this group. 






	
Low-income developing countries (LIDCs) 

	Countries which are eligible for the Poverty Reduction and Growth Trust. About 70 countries are in this group. 










Content Guidance


This section outlines the following areas of the OCR AS and A-level geography specifications:





•  Landscape systems: Coastal landscapes



•  Landscape systems: Glaciated landscapes



•  Landscape systems: Dryland landscapes



•  Changing spaces; Making places





Landscape systems


Coastal landscapes


Coastal landscapes as systems


Coastal landscapes can be viewed as systems. A system is a set of interrelated elements comprising components (stores) and processes (links) that are connected together to form a working unit or unified whole. Coastal landscape systems store and transfer energy and material.
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Exam tip


It is important to be able to distinguish between the components of a system, but also to understand how the components are linked to each other.
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The components of open systems


Coastal landscape systems are open systems. This means that energy and matter can be transferred from neighbouring systems as an input. It can also be transferred to neighbouring systems as an output.





•  Inputs include kinetic, thermal and potential energy; and material from marine deposition, weathering and mass movement.



•  Outputs include marine and wind erosion as well as evaporation.



•  Throughputs consist of stores, such as sediment on a beach, and flows (transfers), such as longshore drift, moving sediment.
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Knowledge check 1


What are the three different forms of energy in coastal landscape systems?
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System feedback in coastal landscapes


If a coastal system’s inputs and outputs are equal, a state of equilibrium exists. This could happen when the rate at which sediment is being added to a beach equals the rate at which it is being lost from the beach and so the beach will stay the same size. If something happens to upset this equilibrium, the system changes in order to restore the equilibrium. This is known as dynamic equilibrium, as the system produces its own response to the disturbance. This is an example of negative feedback.
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Exam tip


The dynamic element of system feetback is not the change that occurs to disturb the equilibrium, but the response of the system to restore it. Make that clear in exam answers.
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Sediment cells


A sediment cell is a stretch of coastline and its associated nearshore area within which the movement of coarse sediment, sand and shingle, is largely self-contained. Sediment cells are usually thought of as closed systems, meaning no sediment can be transferred from one cell to another. In reality, some sediment does get transferred between neighbouring cells. There are also many sub-cells of a smaller scale existing within the major cells.
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Exam tip


There are many sub-cells of a smaller scale existing within the major cells. If you use a case study from the UK later in this topic, it is worth knowing which cell, or sub-cells, it includes.
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Coastal landscape systems are influenced by physical factors


A range of physical factors influence processes which shape the coastal landscape. They vary in their importance and influence spatially (from place to place) and temporally (over time). The factors can also be interrelated as one factor may influence another.



Winds


Wind is a moving force and can erode, transport and deposit, helping to shape coastal landscapes.


The source of energy for coastal erosion and sediment transport is wave action. Waves are formed by the frictional drag of wind moving across the ocean surface. The higher the wind speed and the longer the fetch, the larger the waves and the more energy they possess.
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Exam tip


The speed, direction and frequency of winds all influence wave formation and aeolian processes. Make sure you can explain how.
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Waves





•  Formation: waves are formed by wind, as explained above. Waves formed in open oceans are called swell waves and generally have a long wavelength with a wave period of up to 20 seconds. In contrast, storm waves are locally generated and typically have a shorter wavelength, greater height and a shorter wave period.



•  Development: as waves move forward through the water they can change their form. They can also change their height and/or wavelength.



•  Breaking: when waves move into shallow water, they change significantly. Friction between the sea floor and the water causes waves to slow down. The height increases, wavelength decreases and successive waves start to bunch up. When water depth is less than 1.3 × wave height, the wave breaks.
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Exam tip


The water in a wave moves in a circular motion, rather than forward, until it breaks, when there is significant forward movement. This is helpful when you are explaining how waves transfer energy to the coast.
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There are three types of breaking wave:





•  spilling — steep waves breaking onto gently sloping beaches; water spills gently forward as the wave breaks



•  plunging — moderately steep waves breaking onto steep beaches; water plunges vertically downwards



•  surging — low angle waves breaking onto steep beaches; the wave slides forward.
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Knowledge check 2


What causes waves to break?
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Tides


Tidal cycles are the periodic rise and fall of the sea surface. Tides are largely produced by the gravitational pull of the moon.





•  The moon pulls the water towards it, creating a high tide, and there is a compensatory bulge on the opposite side of the Earth.



•  At locations between the two bulges, there will be a low tide.



•  As the moon orbits the Earth, the high tides follow it. The highest tides will occur when the moon, sun and Earth are all aligned and so the gravitational pull is at its strongest. This happens twice each lunar month and results in spring tides with a high tidal range.



•  Also twice a month, the moon and the sun are at right-angles to each other and the gravitational pull is therefore at its weakest, producing neap tides with a low range.





Tidal range can be a significant factor in the development of coastal landscapes. In enclosed seas tidal ranges are low and so wave action is restricted to a narrow area of land. In places where the coast is funnelled, such as estuaries, tidal range is much higher.
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Exam tip


Make sure you can explain how tidal range influences where wave action occurs, the weathering processes that happen on land exposed between tides and the potential scouring effect of waves along coasts with a high tidal range.
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Geology


Lithology refers to the physical and chemical composition of rocks. Some rock types have a weak lithology, with little resistance to erosion, weathering and mass movements. This is because the bonds between the particles that make up the rock are quite weak, as in clay. Others, such as basalt, made of dense interlocking crystals, are very resistant. Some, such as chalk, are largely composed of calcium carbonate, and so soluble in weak acids, making them prone to chemical weathering by carbonation.


Structure concerns the properties of individual rock types such as jointing, bedding and faulting which affects the permeability of rocks. In porous rocks, such as chalk, tiny air spaces separate the mineral particles. These pores can absorb and store water, known as primary permeability. Carboniferous limestone is also permeable, because of its many joints. This is known as secondary permeability.



Ocean currents


Ocean currents are generated by the Earth’s rotation and by convection, and are set in motion by the movement of winds across the water surface. Warm ocean currents transfer heat-energy from low latitudes towards the poles. Cold ocean currents do the opposite, moving cold water from polar regions towards the Equator.


The strength of the current itself has a limited impact on coastal landscape processes, but the transfer of heat-energy can be significant, as it directly affects air temperature and, therefore, the subaerial processes of weathering and mass movement.
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Exam tip


When explaining the influence of geology on coastal landscapes, it can be useful to refer to their planform. Rock outcrops that are uniform, or run parallel to the coast, tend to produce straight coastlines, known as concordant coasts. Where rocks lie at right-angles to the coast they create discordant coastlines, which are much more irregular.
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Sources of coastal sediment


Coastal sediment comes from a variety of sources.
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Knowledge check 3


Why is chalk classified as a porous rock?
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Terrestrial


Terrestrial sources of coastal sediment contribute to the following processes.





•  Fluvial deposition: the origin of terrestrial sediment is the erosion of inland areas by water, wind and ice as well as subaerial processes of weathering and mass movement. This sediment is then transported to the coast by rivers, which deposit it at their mouths as they lose energy.



•  Marine erosion: cliff erosion by waves is a significant source of coastal sediment. The erosion of weak cliffs in high-energy wave environments can contribute as much as 70% of the overall material supplied to beaches, although usually it is much less. Some of this sediment may be large rocks and boulders, often from mass movement on undercut cliffs.



•  Aeolian deposition: winds carry fine particles and deposit them as they lose energy,



•  Longshore drift: this can supply sediment to one coastal area by moving it along the coast from adjacent areas.
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Exam tip


Exam questions may specifically ask about either physical or human sources. Make sure you can distinguish between the two.
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Offshore


Offshore sources contribute sediment in the following ways.





•  Waves bring sediment onshore from offshore locations. Marine deposition is when waves deposit sediment as they lose energy, typically after they have broken.



•  Tides and currents do the same.



•  Wind also blows sediment from offshore locations, including exposed sand bars.





Human


Beach nourishment involves human management of beaches. Sand is often added to beaches as a feature of coastal management and protection against erosion. Sand brought in from external sources may be pumped onshore or brought by lorry.


How are coastal landforms developed?


Coastal landforms develop due to a variety of interconnected climatic and geomorphic processes.


The influence of flows of energy and materials on geomorphic processes


There are a number of geomorphic processes that occur in coastal landscapes:


Weathering


Weathering happens everywhere, but different types of weathering are more or less significant in different types of landscape.


Physical (mechanical) weathering


This involves a number of different processes.





•  Freeze–thaw: water enters cracks/joints and expands by nearly 10% when it freezes. This exerts pressure on the rock causing it to split or causing pieces to break off.



•  Pressure release: when overlying rocks are removed by weathering and erosion, the underlying rock expands and fractures parallel to the surface.



•  Thermal expansion: rocks expand when heated and contract when cooled. If they are subjected to frequent cycles of temperature change then the outer layers may crack and flake off.



•  Salt crystallisation: solutions of salt in sea water can enter pore spaces in porous rocks. The salts precipitate, forming crystals, and the growth of these crystals creates stress in the rock causing it to disintegrate.





Chemical weathering


Chemical weathering can be of several different types.





•  Oxidation: some minerals, especially iron, in rocks react with oxygen, either in the air or in water. The rock becomes soluble under strongly acidic conditions and the original structure is destroyed.



•  Carbonation: rainwater is a weak carbonic acid. This reacts with calcium carbonate in rocks such as limestone to produce calcium bicarbonate, which is soluble.



•  Solution: some minerals are soluble in water and as they dissolve they weaken the structure of a rock.



•  Hydrolysis: this is a chemical reaction between rock minerals and water. Silicates combine with water producing secondary minerals such as clays.



•  Hydration: water molecules added to rock minerals create new minerals of a larger volume. This happens to anhydrite, forming gypsum.





Biological weathering


Biological weathering involves the actions of organisms such as plants and animals.





•  Tree roots grow into cracks or joints in rocks and exert outward pressure, causing rock to split. Burrowing animals may have a similar effect.



•  Organic acids may be secreted by molluscs, released during the decay of organic matter or released by algae. These acids can react with rock minerals.
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Exam tip


When answering exam questions about the effects of weathering, show that you understand the changes that happen to rocks. Physical weathering tends to produce smaller fragments of the same material, whereas chemical weathering produces chemically altered substances.
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Mass movement


Mass movement processes may move material on slopes in coastal landscapes, especially on cliff faces.





•  Rock fall: on cliffs of 40° or more rocks may become detached by physical weathering processes. These rocks then fall to the foot of the cliff under gravity.



•  Slides: these may be linear, with movement along a straight-line slip plane, such as a fault or a bedding plane between layers of rock, or rotational, with movement taking place along a curved slip plane. Rotational slides are also known as slumps.
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Knowledge check 4


What is the difference between mass movement and transportation?
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Wave (marine) processes


Erosion


Most erosion in coastal landscapes is carried out by breaking waves.





•  Abrasion (or corrasion) is when waves carrying rock particles scour the coastline, rock rubbing against rock.



•  Attrition occurs when rock particles, carried in waves, collide with each other and with coastal rocks, becoming worn away.



•  Hydraulic action occurs when waves break against a cliff face, and air and water trapped in cracks and crevices becomes compressed. As the wave recedes the pressure is released, the air and water suddenly expand and the crack is widened.



•  Pounding occurs when the mass of a breaking wave exerts pressure on the rock causing it to weaken.



•  Solution (or corrosion) involves minerals such as magnesium carbonate minerals in coastal rock dissolving in sea water.





Transportation


Sediment can be moved within the sea or moved towards to coast, mainly by wave action.





•  Solution: minerals have been dissolved into the mass of moving water.



•  Suspension: small particles of sand, silt and clay can be carried by currents. This accounts for the brown or muddy appearance of some sea water.



•  Saltation: a series of irregular movements of material, which is too heavy to be carried continuously in suspension. Turbulent flow may pick up particles and carry them for a short distance only to drop them again.



•  Traction: the largest particles in the load may be pushed along the sea floor by the force of the flow. This is also called rolling, although the movement is seldom continuous.





Sediment can also be moved along the coast by longshore drift. This occurs when waves approach the coast at an angle due to the direction of the dominant wind. After breaking, the swash carries particles diagonally up the beach. The backwash moves them perpendicularly back down the beach due to gravity. If this movement is repeated, the net result is a movement of material along the beach.


Deposition


Material is deposited when there is a loss of energy caused by a decrease in velocity and/or volume of water.


Deposition tends to take place in coastal landscapes:





•  where the rate of sediment accumulation exceeds the rate of removal



•  when waves slow down immediately after breaking



•  at the top of the swash, where for a brief moment the water is no longer moving



•  during the backwash, when water percolates into the beach material



•  in low-energy environments, those sheltered from winds and waves, such as estuaries.
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Exam tip


When answering exam questions about the effects of wave processes, you should show that you understand the roles of energy and material.
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Fluvial (river) processes


The processes associated with rivers, especially at their mouths, contribute to the development of coastal landforms.


Erosion


Fluvial erosion upstream is the main source of a river’s sediment load. Rivers use similar erosional processes to waves. Sediment is also derived from weathering and mass movement processes on valley sides which then enters the channel.


Transportation


Rivers transport sediment in the same way as waves- by traction, suspension, saltation and solution.


Deposition


As rivers enter the sea, there is a noticeable reduction in their velocity and so energy is reduced. Some, or all, of the river’s sediment load is deposited. As the reduction in energy is progressive, deposition is sequential, with the largest particles being deposited first and the finest being carried further out to sea. Deposition also results from flocculation.


Aeolian (wind) processes


Winds blowing onshore can be effective in the development of coastal landforms.


Erosion


Wind is able to pick up sand particles and move them. This enables abrasion to occur, as it does in waves. Particles being carried are also subjected to attrition.
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Knowledge check 5


What is the difference between erosion and weathering?
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Transportation


With the exception of solution, moving air is able to transport material using the same mechanisms as water moving in rivers and waves.


Deposition


Material carried by wind will be deposited when the wind speed falls, usually due to surface friction, resulting in a loss of energy.
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Exam tip


Fluvial and aeolian processes may play a less important role in the development of coastal landforms than wave processes, but they do contribute. You may be asked to compare their roles.
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The formation of distinctive landforms


Distinctive landforms are formed by erosion and deposition.


Erosional landforms


Bays and headlands


Bays and headlands typically form adjacent to each other, usually due to the presence of bands of rock of differing resistance to erosion. If these rock outcrops lie perpendicular to the coastline, the weaker rocks are eroded more rapidly to form bays while the more resistant rocks remain between bays as headlands. This results in the formation of a discordant coastline.


Rocks lying parallel to the coastline produce a concordant coastline. If the most resistant rock lies on the seaward side it protects any weaker rocks inland from erosion. The resultant coastline is quite straight and even. However, even in this situation small bays or coves may occasionally be eroded at points of weakness, such as fault lines.
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Exam tip


Bays and headlands, and cliffs and shore platforms, tend to be found together, as pairs, and so it is difficult to explain the development of one without explaining the other as well.
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Cliffs and shore platforms


When waves break repeatedly on coastlines, undercutting can occur between the high and low tide levels where it forms a wave-cut notch. Continued undercutting weakens support for the rock above which eventually collapses producing a steep profile and a cliff. The regular removal of debris at the foot of the cliff by wave action ensures that the cliff profile remains relatively steep and that the cliffs retreat inland parallel to the coast.


As the sequence of undercutting, collapse and retreat continues, the cliff becomes higher. At its base, a gently sloping shore platform is cut into the solid rock. Although superficially appearing to be flat and even, shore platforms are often deeply dissected by abrasion due to the large amount of rock debris that is dragged across the surface by wave action. They are also affected by weathering processes at low tide. Mass movement from the cliff may also leave large rocks on the platform.


Geos and blow holes


Geos are narrow, steep-sided inlets. Weak points are eroded more rapidly, by wave action, than the more resistant rock around them. Hydraulic action may be particularly important in forcing air and water into joints and weakening the rock.


If part of the roof of a cave collapses, it may form a vertical shaft that reaches the cliff top. This is a blow hole. In storm conditions large waves may force spray out of the blow hole as plumes of white, aerated water. Both geos and blow holes may form from collapsed mineshafts.


Caves, arches, stacks and stumps


Due to wave refraction, energy is concentrated on the sides of headlands.


Any points of weakness, such as faults or joints, are exploited by erosion processes and a small cave may develop on one, or even both, sides of the headland. Wave erosion is concentrated between high and low tide levels and it is here that caves form. If a cave enlarges to such an extent that it extends through to the other side of the headland, possibly meeting another cave, an arch is formed. Continued erosion widens the arch and weakens its support. Aided by weathering processes, the arch may collapse leaving an isolated stack separated from the headland. Further erosion at the base of the stack may eventually cause further collapse leaving a small, flat portion of the original stack as a stump. This may only be visible at low tide.
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Knowledge check 6


Why can waves erode both sides of a headland?
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Depositional landforms


Beaches


Beaches are the most common landform of deposition and result from the accumulation of material deposited between the lowest tides and the highest storm waves.


Types of beach


Sand produces beaches with a gentle gradient because its small particle size means that it becomes compact when wet, allowing little percolation during backwash. As little energy is lost to friction, and little volume is lost to percolation, material is carried back down the beach rather than being left at the top, resulting in a gentle gradient.


Shingle, a mix of pebbles and small-to-medium sized cobbles, produces steeper beaches because swash is stronger than backwash so there is a net movement of shingle onshore. Shingle may make up the upper part of the beach where rapid percolation due to larger air spaces means that little backwash occurs and so material is left at the top of the beach.


Storm waves hurl pebbles and cobbles to the back of the beach forming a storm beach or storm ridge.


Beach features


Berms are small ridges that develop at the position of the mean high-tide mark, resulting from deposition at the top of the swash.


Cusps are small, semi-circular depressions; temporary features formed by a collection of waves reaching the same point and when swash and backwash have similar strength.


Further down the beach, ripples may develop in the sand due to the orbital movement of water in waves.


Spits


Spits are long, narrow beaches of sand or shingle that are attached to the land at one end and extend across a bay, estuary or indentation in a coastline. They are generally formed by longshore drift occurring in one dominant direction which carries beach material to the end of the beach and then beyond into the open water. The end of the spit often becomes recurved as a result of wave refraction around the end of the spit and/or a secondary wind/wave direction. Over time spits may continue to grow and a number of recurves may develop.


In the sheltered area behind the spit, deposition will occur as wave energy is reduced. The silt and mud deposited build up and eventually salt tolerant vegetation may colonise leading to the formation of a salt marsh.


Onshore bars


Onshore bars can develop if a spit continues to grow across an indentation, such as a cove or bay, in the coastline until it joins onto the land at the other end. This forms a lagoon of brackish water on the landward side.


Some may also have been formed by the onshore movement of sediment during the post-glacial sea-level rise that ended about 6,000 years ago.


Tombolos


Tombolos are beaches that connect the mainland to an offshore island. They are often formed from spits that have continued to grow seawards until they reach and join an island. However, as with onshore bars, they may also have been formed by the onshore movement of sediment during the post-glacial sea-level rise.


Salt marshes


Salt marshes are features of low-energy environments, such as estuaries and on the landward side of spits, and are vegetated areas of deposited silts and clays. Deposition of fine sediment occurs as rivers lose energy when they slow upon entering the sea and also due to flocculation. They are subjected to twice-daily inundation and exposure as tides rise and fall. Salt-tolerant plant species such as eel grass and spartina help trap sediment, gradually helping to increase the height of the marsh.
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