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Concordant and Discordant Coastlines

1. On the diagram above, label the following

- Where you would expect to find headlands

- Where you would expect to find bays

- Concordant coastline

- Discordant coastline

- Wave direction for each of the above

- Add the label 'Rocks 90 degrees to coastline’
- Add the label '‘Rocks parallel to coastline’

2. Explain why on discordant coastlines you get the formation of headlands and
bays?



"



Longshore Drift:

Label this diagram as completely as possible. Include the following key words or phrases:

= Prevailing wind

= Swash

= Oblique angle

= Backwash

= Right angle

= Gravity

»= Direction of sediment movement
= Repeated process
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Coastal Erosional Landforms

18/03/2020 ‘

Do Now
With the support of a diagram, explain
longshore drift

Aim
* To understand how the coast forms landforms through erosion

Factors which help shape our coastline

- -y

I. Geology

The resistance of the rocks

-limestone, chalk and granite are resistant rocks
(often forming cliffs and headlands) and erode
relatively slowly, whilst less resistant rocks such as
clay are easily eroded.

2. Sediment supply

&1 3. Beach profile — wide beaches protect
| cliffs more than

7
4. The shape of the coastline

Concordant coastlines = rocks are parallel to
.. the wave front and therefore rates of erosion
are similar along the coastline.

Discordant coastlines = differential erosion may
occur, where bands of hard and soft rock
outcrop at right angles to the sea.

Headlands and bays form along discordant
coastlines and whilst headlands remain exposed
to the force of the waves, bays are sheltered.

I Discordant Coastline ]
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= | to the features that occur

* The geological structure of the coastline is key g

* The coast will either be concordant or
discordant
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Task

TR R

Complete the coastline worksheet

Caves, arches & stacks

o e

Lines of weakness in a headland — known as a
fault — are very vulnerable to erosion

Waves attack this fault and can create a cave

Over time 2 caves may form back to back
creating an arch

Eventually the arch will collapse — leaving a
stack behind

e learnt today?

e

What we will learn next...

= Coastal Depositional Landforms

Task

(EHe

Jsiné tﬁe Durdle door sh

Explain how a cave, arch and stack form on the
Swanage coastline
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Coastal Landform Processes  |18/03/2020 R

Do Now

Copy below:

When waves lose energy material is deposited. This typical
happens in sheltered areas such as bays, this explains why
beaches are found here.Wave refraction is where the energy
of the wave is reduced

ltha headlands -

* To understand process acting on the coast that lead to landforms

Erosion

Destructive waves will erode the coastline in
four different ways:

Complete your
erosion sheet

|. Hydraulic Power

2. Corrasion

3.Attrition

14, Corrosion
5.Abrasion

http [Iwww. bbc Co. uk/Iearmnqzo
ne/clips/the-coastline-
longshore-drift-and-
spits/3086.html

Longshore Drift

* “Longshore drift is a process by which
= | sediments such as sand or other materials are
ﬁ transported along a beach.”

» The general direction of longshore drift
around the coasts of the British Isles is
controlled by the direction of the dominant
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Longshore Drift: A bird’ s eye view

TR |

Cliff
. Eroded
Beach j mnterial Beach
from the ‘

== cliffs is left
44 on the beach

(]
[ P

pehble

Sea

Longshore Drift: A bird’ s eye view e

Cliff CIliff

Beach Bea
° each

The waves from the sea come 7 Swash This movement of the waves is
onto the beach at an angle and . called SWASIH.

pick Bob and other material up

. ] and move them up the beach. ]
/
/ The waves come in
Sea at an angle due to Sea

wind direction

E ’ 3
+| Longshore Drift: A bird s eye view pe=

Cliff CILiff

Beach Beach

The waves then move back ° This movement of lhc. water i@
down the beach in a straight back down the beach is called [
direction due to gravity. They Swash BACKWASH

" Backwash

take Bob and the other eroded
material with them

Sea Sea




An example of how a coastline changes over time - the Durdle
Door Arch, Dorset’s Jurassic Coast

The Past (several thousand years ago.....)

Use these key words and explain their
meaning/role in detail:

Headland (limestone)

Fault

Hydraulic Power and Cavitation
Corrasion

Cave

Enlarges over time

Fault in the
Limestone Headland

Cave

Wave refraction around headland
Hydraulic Power and Corrasion
Arch

~~__| Arch

The Future:

Further erosion

Freeze thaw weathering
Destabilising

Collapse

Gravity

Stack

Stump

Retreat of coastline
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Longshore Drift:A bird s eye view *
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Copy the definitions below and draw a diagram
to show the transportation processes occurring

+ Traction - the rolling of large material along
L the sea floor by the waves.

+ Saltation - the bouncing of slightly lighter
material along the sea floor.

* Suspension - Small particles of material
carried by the water.

Solution - Material is dissolved and carried by
the water.

Task

. @i S

Ext — Imagine the class are on a coastal fleld
trip. What evidence would you look for on the
coast to show Iongshore drlft is occurrmg’

What we will learn next...

* Coastal Landforms
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Coastal Processes 18/03/2020 . ' I
Do Now Cliff collapse
* Weathering is one of the main acting agents

What is happening in the image below?

that leads to cliff collapse

* To understand weathering, cliff collapse and mass movement

Weathering

* Mechanical weathering — physical weathering,
the breakup of rock without any chemical
change taking place

There are three types of weathering:
*Mechanical

*Chemical

*Biological




Chemical weathering — rock broken down
through chemical change, most often acid
rain. Minerals unaffected are left behind to
form fine clay sediment.

Carbonation

18/03/2020

plants wear rocks away.

3
g
i
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Task

T BEE

Complete the table below

o, Type of Weathering Description

205 | MECHANICAL

CHEMICAL

BIOLOGICAL

adisad ST IR TR A

ROTATIONAL SLUMPING

* Rotational slumping is a rapid movement of
= | amass of earth or rock sliding along a concave g3
surface. :

They can occur after periods of heavy rain,
when the water saturates overlying rock,
making it heavy and liable to slide.

\
1 stable ocean
i cliff

Mass Movement

18/03/2020

* The downward movement of material due to

gravity

. “ stable ocean
i it cliff

" \.,n

o T
'ﬂ—‘—’

ER e
< o
Sea attacks base
of clifi

rock becomes
saurated

permeable
material and




Weakness
appears

potential
slumping

unstable ocean
cliff

j erosion of base
of siope
Wz e

18/03/2020

ock slumps
down a curved
| surfacc

slumping
occurs

“surface of

movement!

|+ Rainfall

* The nature of the material
ﬁ * The angle of the slope

|+ Vegetation cover

* Man's activities

Complete your slumping worksheet

Ext —

|. Describe mass movement and explain the
main causes

2. Explain how weathering effects the coastline

BT o IR Pl A

What we will learn next...
= Coastal features




Spits are long narrow ridges of sand and
shingle projecting out to sea from the
coastline.

Spits may continue to grow until deposition
can no longer occur, for example due to
increased depth, or the spit begins to cross
the mouth of a river and the water removes
the material faster than it can be deposited
- preventing further build up.

Occasionally a spit is able to grow right
across a bay, trapping a freshwater lake or

lagoon behind it. This feature is called a bar.

The formation of a spit begins due to a
change in the direction of a coastline and
where longshore drift transports material
from further down the coast.

On the landward sheltered side of the spit
where the water is calm, mudflats and salt
marshes form. These are important habitats
for plants and birds.

This continues via the process of longshore
drift and the deposition of material.

A change in prevailing wind direction often
causes the end of spits to become hooked.

Where the water is calmer and sheltered by
the headland, longshore drift will deposit
material at a faster rate than it can be
removed and gradually a ridge is built up.
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Coastal Deposition 18/03/2020

Do Now
Look at the image below. Explain how it was
created and how it might look in 100 years time

To understand how depositional features form

Beaches

* Deposition occurs in sheltered areas where the
build up of sand and shingle is greater than it's
removal.

* A beach is a deposit of sand or shingle at the

coast, often found at the head of a bay.

Shingle vs Sand

* Sandy beaches have gently sloping profiles
and shingle and pebble beaches are steeper.

Beach profile

Berms

// Created in stormy
S

Smaller sediment \
particles Large material thrown
high onto the beach

Berms
Smaller ridges that develop |
at the position of the mean
tide mark resulting from
deposition at the top of
the swash.

Berms are generally

created by smaller waves  |=
which have less energy so éﬁ
the material is smaller. b
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Ctacec nf haar

T

» Deposition is the main process that creates a beach.

(smae2

* This occurs where waves have limited energy and so beaches often form in sheltered
areas, such as bays where wave energy is less than on exposed headlands.

Stage 3

U

+ Here, waves are likely to be constructive, where the swash is dominant and the
3 backwash is weaker, so that material is left on the beach, rather than being taken away
by the waves.
[Stzge 4
« Over time, this beach material will accumulate in the sheltered bay.and may be
composed of different sediments from pebbles to fine sands
[Smge 5
i+ Beachesare under constant change. from processes like longshore drift. Beaches can

also grow over time when constructive waves dominate, or even shrink in size during
winter periods in the UK, when we are more likely to get storms and destructive waves

http://www.bbc.co.uk/learningzone/clips/the-
coastline-longshore-drift-and-spits/3086.html

18/03/2020

Spits and Bars

I

Spits are long narrow ridges of sand and shingle
projecting out to sea from the coastline.

The formation of a spit begins due to a change in the &
direction of a coastline and where longshore drift
transports material from further down the coast.
Where the water is calmer and sheltered by the
headland, longshore drift will deposit material at a
faster rate than it can be removed and gradually a
ridge is built up.

This continues via the process of longshore drift and

How do spits form!?

Long

shore

drift

carries
eroded &
material G
down the
Sea beach - &




How do spits form!?

Where
the coast
line

changes ]
direction, ».
the sea &
deposits
the

eroded

_ material
§ A SN

Beach

How do spits form!?

s Theend ¥
iof the spit §
f gets :
g curved by
wave
#action

Waves

oy AP T i ent

e we learnt today!

= Swanage Bay

18/03/2020

Fﬂ How do spits form?

The spit
grows out
ifrom the
écoast as
imore P
imaterial is B
deposited

Complete the spit formation sheet using the
statements

Ext - Bars
*  Abar forms when a spit crosses from one headland to another
enclosing the bay (as below). Draw a diagram to show this







