Field Report: The Evolution of Swansea Bay

Site: Swansea Bay

This report will look at processes involved in the evolution of the physical landscape of
Swansea Bay. The marine environment has evolved over millions of years. Swansea Bay is
a large sandy bay. The Bay faces south and south-easterly and is backed by a developed
coastal plain, with steeply rising hills behind. The Bay stretches over five miles in length and
has a tidal range of 10.4m which is the second highest tidal range in the world. The area
has been shaped by the landscape that has formed over millions of years.

Picture of Swansea Bay:
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Map Swansea Bay:
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This report will consider the influence of the following processes on the physical evolution of
Swansea Bay: geological, pedogenesis, climatological, topographical, coastal, fluvial,
slopes, glacial, periglacial features. It will consider how these processes influence
conservation in this area.

1.Geological Processes
1.1 Tectonic Activity created a valley and hill formation in Swansea during the Variscan
Orogeny. This mountain building event 370 million year ago led to the collision of the African
and North American-North European Continent. This led to the formation of the Variscan
orogenetic belt. Folding, faulting and uplifting of rocks made the valley and ridge topography.

1.2 Subsequent long erosion exposed coal seams in the landscape around Swansea Bay.

1.3 Retreating glaciers, especially during the Devensian glaciation over 12000 years ago left
behind deposits that contributed to the bay’s formation. The rocks that are deposited in the
sedimentary piles form in horizontal layers. In the Gower the rock masses have moved against
each other and produced different types of faults. The oldest rocks represent the latter part of
the Devonian period.

1.4 As the Carboniferous period began the wide coastal plains of the Devonian period were
drowned. Sediments from the vast seas of this time were made when shale and sandstone
were crushed and folded over 280 million years ago. The Carboniferous Limestone in the
Gower is around 800 metres thick and then is thinner in other areas. It presents in different
areas with different thickness and texture. The bay consists of sedimentary rock formations
of Carboniferous limestone and coal measures. Faulting and folding during times of massive
uplift at the end of the Carboniferous periods are seen on the Gower coastline.

1.5 The coal measures are the sediments of river deltas close to sea level where forests of
mosses and ferns eventually became coal. The Coal measures are made up of sandstones,
shales and coal.

1.6 The seabed is of Devonian and carboniferous sandstones and mudstones overlain with
deposits of sand, gravel and mud. This must be dredged to keep port access. There is
Carboniferous limestone reef and rocks extending offshore from Porthcawl which creates
shallow areas of water and turbulence.

2. Pedogenesis
2.1 The soil is sandy and alluvial shaped by marine and fluvial processes.

2.2 Organic Layers are seen. The rocks in Swansea preserve core rocks of the Upper
Carboniferous which are rich in beds of coal.

2.3 Soil horizons show different layers of soil.

2.4 Mudstone and sandstone makeup the Bay. Tidal and wave patterns currents control the
sediment distribution

2.5 Studies of Swansea Bay rock formation have shown pennant sandstone, South Wales
coal measure, and carboniferous limestone

3. Climatological
3.1 Changes in the Earth's surface would impact the vegetation that grew. The gradual rise in
temperature over thousands of years occurred. Swansea had a large amount of woodland
which was cleared during the industrialisation of the area around copper and steel. This led
to many polluted areas. Today's climate will influence the soil quality and vegetation pattern
through exposure, rainfall and temperature. The high wind and rainfall favours grassland
growth.

3.2 After the Carboniferous period the climate was an arid climate with storms that moved
sediment into valleys. This led to minor faults that caused the landscape to change.

4. Topographical Presentation
4.1 The elevation arrangement of Swansea Bay and the land behind shows a sudden
increase in the height of the land behind Swansea Bay is from the Coal Measure sandstone
coming to the surface.

4.2 There is evidence of Triassic and Jurassic rocks on top of the Carboniferous rocks on the
flatter land behind the Bay. The hilly area behind the Bay which is built on are Carboniferous
rocks. The hills and ridges are composed of sandstone and limestone. This influences the
drainage patterns of the land.

4.3 The topography of the Bay is a level peneplain. This would have been formed when the
sea level was higher than it is today.

4.4 The Bay is shaped by the sea level and tides and tectonic plate activity. Faulting and
folding from the Variscan Orogeny time over 290 million years ago created the uplift of the
area and formed the undulating topography of Swansea.

5. Coastal landforms and Processes
5.1 The beach when the tide is out exposes loose boulders. Bedrock can be seen. An
Anticline can be seen on the beach. This is a formed when flat rocks are folded into an arch
shaped by earth’s movement.

5.2 There is an ancient system of sand dunes found across the area. Formed from glacial
sand deposited by the Irish sea when the ice sheets melted at the end of the last Ice Age.
They continually change shape because of the strong tidal and weather systems of the
Bristol Channel. The dunes were formed due to rising post-glacial sea levels which deposited
sand and the winds continued to move the sand. Since the ice age rising sea levels have
shown erosion on the landscape such as the Bay and wave cut platforms.

5.3 It has a large tidal range as Atlantic tides are funnelled into the Bristol Channel and
spread across the shallow Bay. This shaped mudflats, sandbanks and the beach.

5.4 There are sand bars and submerged rocks marked by buoys.

5.5 Longshore drift moves the sediment along the coastline which forms the shape of the
Bay.

6. Fluvial Landforms and Processes
6.1 The River Neath, Tawe, Afan, Kenfig and Clyde flow into the Bay. Sediment carried
downstream by the River Tawe over thousands of years has shaped the estuary. The
deposited alluvial sediments formed fertile floodplains that are now developed for urban and
industrial use.

6.2 The estuary has developed from a marshy delta into a modified harbour.

6.3 The mouth of the river estuary is a mixture of coarse sand and muds and fines from the
central basin. Swansea Bay has several estuaries where the river meets the ocean. This is
an area where river, wave and tidal processes will interact. Tides are a dominant process
shaping landforms. It will shape the estuary mouth.

7. Slopes
7.1 Swansea Bay is a flat area with sand dune behind in places. The backdrop to the Bay is
steep gradient hills that are urbanised in places. Kilvey Hill behind Swansea Bay was a
physical landscape changed by the copper industry around Swansea in the past. It was a
very polluted landscape but has been allowed to be developed into a woodland and green
space area for residents of Swansea to use.

8. Glacial Features
8.1 U shaped Valleys were carved as Swansea was near the southern limit of ice sheets.
Deposited glacial till can be found in low lying areas.

8.2 There was an ice age loop across the Gower that left the southern and western coasts
ice free. There was a glacier lobe filling Swansea Bay. The whole area of the Gower was ice-
covered during the Late Devensian.

8.3 The retreat of ice during the Ice Age left glacial sediment in Swansea Bay. Melting
glaciers caused sea level to rise, flooding river valleys and forming Swansea Bay.

8.4 The Swansea region shows Quaternary features with the raised beaches in the area
showing climate oscillations.

8.5 At the far end of the Bay the cliffs above Bracelet Bay show folds and faults of the
Carboniferous Mountain building phrase.

9. Periglacial Features
9.1 Frost action and freeze thaw processes shaped the slopes in the upland areas around
the bay.

10. Physical Landscapes Influence on environmental conservation of this area.
10.1 The great diversity of habitats shown above range from beach, estuary, cliffs,
grassland, woodland. Species conservation is important as the physical landscape means
there is a great variety of species. The harbour porpoise is seen in Swansea Bay and has
made this area a Special Area of Conservation for this species. Otters are found in the river
Tawe. Blackpill is an area of Special Scientific Interest for local and migratory birds. The coastal landscape has created a valuable coastal ecosystem.

10.2 The waterfront has seen regeneration, and a marina has been constructed. Housing
has been developed around the waterfront which has reshaped the coastline. Cycle tracks
and pavements have been constructed along the Bay. There is a large variety of use of the
land around the Bay that has to be taken into consideration for any change of use or
development. A tidal energy project in the Bay would need to be planned with all other land
uses in mind.

10.3 Expansion of the port and roads around the city Centre has led to modifications of the
land above the Bay. Any seawalls need to make sure they do not disturb natural sediment
dynamics. With rising sea levels due to climate change the low lying areas that have been
urbanization may become a flood risk. Any new development work must take into account the
habitat’s that the physical landscape supports. The cliffs, mudflats, sand dunes and river
estuary reed beds are important areas for wildlife.

10.4 The use of the tide and winds for renewable energy is a discussion for sustainable
energy. However much of the beach areas are designated as a habitat for migratory birds.
Any development of for example wind power would need to consider the impact on the uses
the land around Swansea Bay now supports. There is industry, farmland, urban housing,
marine use of the physical landscape. A walk along Swansea Bay shows these different
uses. There is a developed marina, a cycle path, seawalls, Docks, a retail park, houses, a
University.

[image: ][https://naturalresources.wales/media/674533/mca-26-swansea-bay-and-porthcawl_final.pdf]

10.5 Using the biodiversity of the area to help restore habitats that may have been lost due
to industry and development such as salt marsh areas. The coal and steel industry and the
presence of water as a resource for this industry has shaped the settlement around
Swansea Bay. The pollution from these industries was great and the landscape in areas is
still recovering.

10.5 The balance of economic growth with ecological preservation is important. Having
policies in place for coastal erosion is important for the land developed around Swansea Bay
but needs to help maintain the physical landscape. Flood defence work at the Mumbles is
shown below. The high tides and shallow land of the Bay mean flood defences are needed
around the urban built up areas.
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[image: ][https://www.bbc.co.uk/news/articles/clyjml2n83no]
10.6 Effective management of the uses of the physical landscape of Swansea Bay is
important so that the diversity of the physical landscape remains.
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	geological
	Tectonic activity,volcanic
eruptions, erosion over millions
of years

	Mountains,faults,volcanoes, plateaus


	pedogenesis
	Soil formation processes anc
features
	Soil horizons, different soil types,organic layers

	climatological
	Soil formation processes and
features

	Rainforests, drought prone areas

	topographical
	Shape,elevation,arrangement
of landforms of physical
landscape

	Hills,valleys,contours on map


	coastal
	Landforms and processes
found along coastlines shaped by waves, tides,sediment
movement

	Beaches,cliffs, dunes,spits,
estuaries


	fluvial
	Landforms and processes
associated with rivers and
streams

	Floodplains, river terraces, deltas,
meanders


	slopes
	Inclination/gradient of
landforms and their stability

	Steep slopes, gentle slopes,
landslides


	glacial
	Movement and melting of
glaciers during glaciations
	Fjords, U shaped valleys


	Periglacial features
	Features near or influenced by glacial activity

	Permafrost, Patterned ground, Ice wedges





[Table formed from information from google search]
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