
Coastal Landscapes and Change EQ1: Why are coastal landscapes different and what processes cause these differences? 

Overview:  the coast is a very important component of the globe. Many of the world’s major cities are in coastal locations so large numbers of people live and work there. The coast is a critical interface between land 
and sea, subject to both terrestrial and marine processes, and it experiences extreme events, such as tropical cyclones, tsunamis and storm surges. 

The coast and littoral zone Rates of coastal recession Geological structure and coastal landscapes 

Geological factors 
The rate of coastal erosion and recession is a critical aspect of the coastal zone. The rate is 
influenced by many factors but the most significant is lithology (rock type). The three major 
rock types erode at different rates.  

All coastlines show the same littoral sub-zones, but not all coastlines have 
similar landscapes. The littoral zone can be a dynamic one of rapid change. 

Classifying coasts 
Coasts may be classified in various ways, as for example by: 
Geological characteristics (lithology and structure) 
The impacts of sea-level changes (rising or falling) 
The dominant coastal process (erosion or deposition) 

A common but simple coastal classification distinguishes between: 
• Rocky or cliffed: where there is a clear distinction between land and sea, 

mainly because of the height of the cliffs. Exposure to the erosive forces
of the sea, rain and wind creates a high-energy coastline.

• Coastal plains: where the land slopes gently towards the sea and there 
is almost imperceptible transition from one to the other. These are 
often maintained in a state of dynamic equilibrium between the 
deposition of sediment by river stems entering the sea and sediment 
from offshore sources and marine erosion. They are typically low energy 
coastlines.

Rocky coasts and coastal plains 
Rocky coasts result from a geology that is resistant to the erosive forces of 
the sea and weather in high-energy environments. Coastal plains are found 
in areas of low relief and depend on the supply of terrestrial sediment. 

 
 

Key Concept – Geological structure 
Geological structure refers to the arrangement of rocks in three dimensions and 
involves three key elements: 
Strata: the different layers of rock in a location and how they relate to each other 
Deformation: the degree to which rock strata have been tilted or folded by tectonic 
activity 
Faulting: the presence of fractures along which rocks have moved 

All three elements affect coastal landscapes and the development of coastal landforms 

Concordant and discordant coasts 
Geological structure produces two main types of coast 
Concordant: formed when rock strata run parallel to the coastline. The typical coastline is 
generally a smooth or slightly indented one, also known as Dalmatian type. 
Discordant: formed when different rock strata intersect the coast at an angle, so that 
lithology varies along the coastline. The typical coastline is one of bays and headlands, also 
known as Atlantic type. 

Cliff profiles 
Cliff profiles are influenced by two different aspects of geology: the resistance of the rock 
to erosion and the dip or angle of rock strata in relation to the  coastline. 

In addition to the dip of strata, other geological features influence cliff profiles and rates of 
erosion 
• Faults: rocks are fractured and therefore weakened on wither side of a fault line
• Joints: occur in most rocks and are potential lines of weakness
• Fissures: small cracks in rocks also represent weakness that erosion can exploit

Littoral zone: the wider coastal zone, which includes adjacent land areas, 
the shore and the shallow part of the sea just offshore. It comprises four 
subzones: coast, backshore, foreshore and nearshore. 

Dynamic equilibrium: The balanced state of a system when inputs and 
outputs balance over time. If one of the inputs changes, then the internal 
equilibrium of the system is upset. By a process of feedback, the system 
adjusts to the changes and the equilibrium is regained. 

Rock type Examples Erosion rate 

Igneous Granite 
Basalt 
Dolerite 

Very slow 
Rocks are resistant to erosion because they are 
crystalline and usually have few joints 

Metamorphic Slate 
Schist 
Marble 

Slow 
Crystalline rocks are resistant to erosion 
Metamorphic rocks are often folded and 
fractured and therefore vulnerable to erosion 

Sedimentary Sandstone 
Limestone 
Shale 

Moderate to fast 
Most sedimentary rocks erode faster than the 
other two types 
Younger rocks tend to be sifter and weaker 
Rocks with bedding planes and fractures are 
more vulnerable to erosion 

Differential erosion of alternating strata in cliffs can produce complex cliff profiles. The 
lithology of the strata and their geological structures, together with their degree of exposure 
to the erosive forces of the sea, are the major factors influencing the rate of cliff retreat and 
the rate of coastal recession.  

Permeability is one other geological factor that should be taken into account. Permeable 
rocks, such as sandstone and limestone, allow water to pass through them. Groundwater 
flow through permeable rock can weaken rocks by removing the cement that binds the rock 
sediment. Slumping is a common outcome. 

Coastal vegetation 
Vegetation is an important factor influencing the coastal landscape. Many coastlines are 
protected from the erosion of unconsolidated sediment by the stabilising influence of plants, 
as for example in coastal sand dunes, salt marshes, salt marshes (haloseres) and mangrove 
swamps. 

Many of the plants that grow in coastal environments are halophytes; some are xerophytes 

Sand dunes are particularly  effective in encouraging coastal accretion. Through plant 
succession, san dunes can convert a supply of sediment into land. The succession starts with 
specialised halophytic plants capable of growing in salty, bare sand. Once established, they 
trap more sand and this leads to the formation of embryo sand dunes. They embryo dunes, 
in their turn, alter the environmental conditions to an environment in which xerophytic 
plants can flourish.  So the succession continues. The dunes gradually become fixed and the 
plant cover develops into a climax community of heath or woodland. 

A similar process of plat succession occurs on bare mud deposited in estuaries. Estuaries are 
ideal fro the development of salt marshes because of the sheltered conditions and the 
supply of mud and silt provided by the river. The succession starts with algae, followed by 
various halophytic grasses, the sea thrift and lavender and ending with a climax community 
of rush and sedge. 

Exam tip 
Remember that the geological factors affecting coastal landscapes include 
lithology, folding, faulting, jointing, dip and the orientation of rock 
outcrops relative to the alignment of the coastline 


