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1.Introduction
The area of study in this report is Kilvey Hill, a geological formation situated at aproximately half a mile distance of Swansea city centre, in the NE direction. (Grid Ref: SS 6713 9400, Fig 1)
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Kilvey Hill, together with Swansea bay and the immediate area of Lower Swansea Valley, were subject to a combination of physical processes that determined how the area looks today. Plate tectonics, glaciation, erosion and anthropogenic processes have all influenced shaped the landscape.
With a height of 190.3m(633f), it offers a panoramic view over Swansea bay to the south, from the Port Talbot steel works in the east, to Mumbles Head in the west (Fig. 2). Fig.2

It is bordered on the south side by the residential areas of St.Thomas and Port Tennant, to the west by the River Tawe and to the north by the residential area of Bonymaen. It descends to the west into a low-lying area called Crymlin Bog.
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2. The Formation of Kilvey Hill
2.1. . Plate tectonics
The formation of Kilvey Hill has to be seen in the general geological context of South Wales. During late Precambrian and early Palaeozoic time, England, Wales and south-east Ireland lay on a segment of Eastern Avalonia at the edge of the continent of Gondwana.(Mitchell, 2004, Fig.3)
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The Precambrian rocks of Eastern Avalonia comprised several crustal blocks of magmatic rocks and sedimentary basins that had accumulated on to the edge of Gondwana in late Precambrian times, 680 to 545 Ma. In early Ordovician times Eastern Avalonia separated from Gondwana and drifted northwards. Throughout Ordovician times, Wales was the site of a back-arc basin. It was flanked on its south-eastern margin by the Midlands Platform and a volcanic arc, forming the northern margin of the basin, from south-eastern Ireland to the Lake District. In late Ordovician times, the cessation of major volcanism suggests a collision between Eastern Avalonia and Laurentia. The basin continued to accumulate thick sequences of marine sediments throughout Silurian times.
In mid to late Silurian times, the convergence of the Avalonia and Baltica plates with Laurentia resulted the Caledonian orogeny. In Wales, this tectonic event led to localised deformation and uplift. However, the main effects occurred in early to mid Devonian times when the Welsh Basin was inverted, and the accumulated sedimentary and volcanic rocks were folded, metamorphosed and uplifted.
A collision between Laurussia and Gondwana led to a northward subduction of the Rheic oceanic crust and the formation of a series of rift basins across much of Britain. Initially these basins accumulated sediment from the uplifted Caledonian mountain chain, the thick continental ‘Old Red Sandstone’ deposits of the Devonian, and then the limestone, deltaic deposits and coals of the Carboniferous. 
This collision also caused the Variscan orogeny and although Wales lay to the north of the collision zone, the deformation front controlled tectonic development across the region. The Variscan Front marks the limit of strong deformation. It crosses the Bristol Channel and south Wales, following a west-north-west trend across Swansea Bay and Carmarthen Bay. 
The main features were formed during the Carboniferous Era (359-299 millions years ago, late Paleozoic, Fig.4). From the start of the Carboniferous period, South Wales lay beneath a shallow tropical sea in which over a 30 million year period, a succession of lime rich sediments accumulated, a deposition of a considerable thickness of limestones (Carboniferous Limestone). Subsequently deltas extended across the area first from the north and then the south, leaving a thick pile of mud and sand and pebbles, traditionally recognised as the Millstone Grit Series, though referred to today as the Marros Group in South Wales. The expansion of tropical forests across the region at the end of the Carboniferous period and their periodic demise through sea level fluctuations left the coal seams of the South Wales Coalfield. Fig.4
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The sandstones of Kilvey Hill and the hills of outlying areas of Swansea are called the Pennant Measures, and lie above the Lower and Middle Coal Measures which are richer in shales and have fewer, thinner sandstone beds.
The other hills on which Swansea's northern and western suburbs are built, also stand on northerly-dipping Carboniferous rocks, whose geology closely controls the topography of the town.
According to the British Geological Survey, Pennant sandstones are “Green-grey and blue-grey, feldspathic, micaceous, lithic arenites of southerly provenance, with thin mudstone/siltstone and seatearth interbeds and mainly thin coals; the lithologies are commonly arranged in fining-upwards channel-fill sequences”.

2.2. Glaciation
As a result of dramatic cooling during Palaeogene and Neogene, ice that accumulated in upland areas and at high latitudes spread southwards from Scandinavia across much of northern Europe. Sediments derived from these ice sheets are attributed to the Pleistocene Epoch and the more recent Holocene.In northern Europe, the ice movement was complex with alternating periods of temperate, cool, cold and periglacial conditions. According to Howells 2007, it was not until the Anglian stage that there was direct evidence of glaciation in Wales. Although there is indirect evidence of earlier ice ages in both late Ordovician and Carboniferous times, the Quaternary is the first time when ice sheets enveloped Wales and the adjacent sea. (Fig. 3)Fig.3
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Cutting across the Pennant sandstone ridges and the valleys that formed between them, from north to south, is another major geological feature, the Swansea Valley. Glaciation carved the valley along the line of one of Wales' major fault lines, the Swansea Valley Disturbance, immediately to the west of Kilvey Hill. The retreating glacier deposited different types of glacial sediment in the region, overlaying the bedrock which now lies at a depth of approximately 200 meters. Most of this sedimentary material in the town area of the Lower Swansea Valley is boulder clay.











3. Anthropogenic Processes
Given its location, on the outskirts of Swansea, Kilvey Hill has been heavily affected by human activity, in particular heavy industry and human habitation, although agriculture has also played a part in shaping its appearance today. 
3.1. Agriculture
In the 1600s, Kilvey Hill was a fertile place where farming flourished and crops of corn grew in abundance. The main crop was corn. A water mill was built at Llanerch Heath to process the corn harvested from the hill and surrounding area.
3.2. Industry
In the early 1800s, Swansea had been taking over by copper production. The western slopes of  Kilvey Hill became home to the terraces of cottages built by the copper works’ owners to house their workers(Llewellyn Row, Lamb Row, Prospect Row, Pleasant Row, Jericho Row and Jericho Gardens, Owens Row, Fullers Row). These are today part of the residential area of StThomas (Fig. 4)

Fig. 4
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Copper production, along with other heavy industrial processes caused ever increasing level or air, water and soil pollution the area. The location was used to dispose of industrial waste material. Not only it couldn’t be farmed but the extreme polution levels killed off all the trees and most of the vegetation. By the mid 1800s Kilvey Hill became a toxic wasteland. In the early 1900s, sandstone was quarried from here and transported via criss-crossing tracks to the docks. Remanents of  some of these tracks and quarries can be seen today on the southern slopes of the hill.

 3.3. Human Habitation
Residential areas closely suround Kilvey Hill on two sides: StThomas on the western slopes and Port Tennant immediately to the south, between the hill and Fabian Way.  
StThomas was built mainly in the 1800s by the Grenfells, owners of the copper works in Hafod, to house their workers. It occupies the lower slopes of the western elevation.(Fig.5)
Port Tennant, occupying the lower southern side of Kilvey Hill, was built by George Tennant, who also built and operated the Tennant Canal, running from the east of Kilvey Hill to Neath. Post-war, further houses were built further east, on the same southern elevation.
About a mile to the north of Kilvey Hill lies the residential area of Boymaen( base of the stone in Welsh). It was built post war by Swansea Council, as social housing.
Fig. 5
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4. Management and Conservation
With the post-war demise of heavy industry in Swansea, in the 1960s an ambitious rehabilitation project started. The 'Lower Swansea Valley Project', led by Swansea University and Steve Lavender, used pioneering regeneration methods to start planting trees up the valley.
Inspired by the Reverend Ted Hunt of St Margaret’s Church in Bonymaen, Mr Lavender mobilised a large army of volunteers, which included a wide variety of young people.
Between 1963 and 1966, 100,000 trees were planted by Mr Lavender and his team of volunteers, and the Forestry Commission were persuaded to plant 250,000 more on Kilvey Hill.
Although beset by numerous fires,the project managed to return the vegetation to the lower slopes.
Today, a large section of the wooded slopes are looked after by the community. Kilvey Community Woodland is a nature reserve largely reliant on volunteers.
Designated as Site of Importance for Nature Conservation, Kilvey Community woodland is a refuge for wildlife in the city, incorporating a variety of habitats including woodland, heathland, wetland and meadow.
The entrance to the Community Woodland is built of stone quarried in the area and is representative of the Pennant Sandstone Formations that caracterize the geology of Swansea bay(Fig. 6)
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5. Conclusions
The main features were formed during the Carboniferous Era (359-299 millions years ago, late Paleozoic). Kilvey Hill stands on a northerly-dipping Carboniferous rock and along with similar formations around Swansea bay, they are known as Pennant Sandstone Ridges.
The Lower Swansea Valley, the other main geological feature in the area, was cut by glacial processes along a major faultline, known as the Swansea Valley Disturbance, to the west of Kilvey Hill.
Anthropogenic processes have had a major impact on how the area looks today. Agriculture, but in particular heavy industry and human habitation have shaped Kilvey Hill and its ecology. Beginning in the early 1800s, the area became heavily poluted and void of any significant natural life.
After the demise of heavy industry in the area, beginning in the 1960s a regeneration project took place, with the scope of re-establishing the vegetation.
Today, the lower slopes of the western and southern elevations are again covered in woodland and a large part of it is under community management.
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