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In the last million years, the climate changed dramatically and had its impact on the geography and on us. During the Palaeolithic and the Mesolithic, the climate witnessed glacial-interglacial cycles, in which the last cycle ended around 10,000 years ago (Ashton 2017). These cold and warm periods had the effect on rapid eustatic sea-level changes (Wilson, et al. 2000). The melting of the icecap rose the sea-level and therefore formed the shape of Britain we know today, and before that, Britain was a peninsula (Ashton 2017). With the landscapes changing, the life on land gradually changed as well (Wilson, et al. 2000). In this essay, I will discuss the impact of sea-level change on the human activity in the North Sea Basin and the English Channel during the Palaeolithic and the Mesolithic periods. 
First of all, during glacial periods, the sea-level lowered and exposed the landmass beneath the English Channel (Ashton 2017). The revealed land of the English Channel formed as a bridge between Britain and Europe, and the ice-sheet that spread on the North Sea made Britain a peninsula rather than an island (Ashton 2017). In contrast, MIS 25 to MIS 12 had glacial-interglacial cycles, but the sea level did not rise to the limit that makes Britain an island (Ashton 2017). In fact, Britain remained as a peninsula and the English Channel land was still exposed until MIS 11 (Gibbard 2009). In the relation of the dropped sea-level and its impact on human activity, the ancient site of Happisburgh III in Norfolk Coast has the earliest human footprints outside of Africa (Ashton et al. 2014). The pre-800,000 years old Lower Palaeolithic site tells a story of hominin dispersal in Europe and towards Britain. Apparently, the hominin migration was affected by the exposure of the landmass under the English Channel, in which they crossed to inhabit new territories. In addition, the footprints in the site is thought to belong to six Homo Antecessor individuals (Ashton et al. 2014). 

Geoarchaeological and palaeoenvironmental studies of the site show that it was on the edge of River Thames that was far longer, wider and richer that it is today because it carried the water from the southern North Sea (Gibbard, 2007). The six individuals probably were travelling by following the river stream or/and were searching for seafood (Ashton et al. 2014). However, the discovery of Happisburgh III questions the changes in hominins’ behaviours, and the environmental and climatic challenges that threatened the hominins’ survival (Hosfield and Cole 2018). It is thought that these challenges forced hominins to adapt and develop methods to tolerate the harsh climatic conditions (Hosfield and Cole 2018).
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Figure 1- Dispersal of Early Humans map showing archaeological sites and the MIS.
Secondly, archaeological sites dating to MIS 13, show that Homo-Antecessor were replaced by Homo-Heidelberg (Pettitt and White 2012). Whether the Homo-Heidelberg migration happened during that period or before, they came in bringing a new tool technology. In the South Coast, the site of Boxgrove contained fossils -tibia and incisors- that were assigned to Homo-Heidelberg (Pettitt and White 2012). At the same site, archaeologists discovered clusters of hand-axes that did not appear in any older site in Britain (Pettitt & White 2012). However, the making of a biface tool first appeared in Europe 900,000 years ago at a site in Spain (Pettitt & White 2012). According to Rob Hosfield and James Cole in their report Early Hominins in the North-West Europe:
Within the Lower Palaeolithic record, the biface represents a shift to a multi-functional tool  that is easily transportable and adaptable to a variety of situations. There are a range of additional behavioural and cognitive changes that biface manufacture represents, including indications of greater planning depth, not only in tool production, use and curation, but also a more liberated attitude to landscape use and resource acquisition that potentially underpinned an expansion in group size and more complex group dynamics.
(2018: 155)
Archaeologists believe that this technology was transmitted culturally, as from a generation to another (Hodgson 2015). This may suggest a demographic growth happening across the English Channel until MIS 12 (Hosfield and Cole 2018).
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Figure 2- MIS and the changing of climate, archaeological sites in Britain, Hominin type, period and main tools.
Thirdly, during the Anglian Glaciation, the ice-sheet extended massively and covered the North Sea (Ashton 2017). The North Sea held up the water down to its south, where the English Channel bedrocks played as a barrier, which resulted in forming a lake as it is shown in Figure 3 (Gibbard 2009). The lake was blocking major river systems in Europe and Britain, where the rivers drained into the lake causing the lake’s water-level to rise (Gibbard 2009). The diversion of the Middle Thames occurred at the time of the Anglian glacial between the aggradation of the Winter Hill Black Park Terrace deposits (Bridgland 1994: 7). The artefacts density of the Black Hill Terrace is lower than the other terraces, and it is the only Terrace that was linked to MIS12 (Ashton and Lewis 2002). Nick Ashton and Simon Lewis argue that the low artefacts density of the Black Park Terrace suggest a decrease in the population (Ashton and Lewis 2002: 389). Perhaps, the very cold climate and the blockage of the river systems played as push factors that caused humans to migrate out of Britain -at the time of the Anglian Glaciation MIS 12- and therefore causing the population to decline (Pettitt and White 2012). 
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Figure 3- Anglian/Elsterian Glaciation showing the Paleolake that was held-up by the ice-sheet in the north -in green- and the land barrier -in red- Weald-Artois Anticline down the south.
Fourthly, during the last phase of MIS 12, Neanderthals breached through to Britain taking the place of Homo-Heidelberg (Ashton 2017). Unlike the previous humans, Neanderthals were forced to adapt in order to survive (Pettitt and White 2012). Right after the final phase of MIS12, the climate went into a warmer period causing the sea-level to rise. The rising sea-level covered the English Channel’s landmass with water and changed the landscape of Britain (Pettitt and White 2012). During MIS 11, Britain turned into an island and here, we can understand the limitations and the challenges that faced Neanderthals and forced them either to adapt or to go extinct (Hosfield and Cole 2018). Luckily, evidences show that there was a major change in Neanderthals’ behaviours (Ashton 2017). The development of their behaviours can be witnessed by examining artefacts from MIS 11 and before MIS 6. The most important change is the development of tool production (Pettitt and White 2012). At an Early Middle Palaeolithic site called Ebbsfleet, artefacts of a new technology were found. Neanderthals produced a type of tools called ‘Levallois’ that are more advanced. This type of tools was first found in Seine Valley, France (Champion et al. 1992). The prodcution of such a tool makes it portable, easier to carry and useful for immediate tasks in hand (Champion et al. 1992: 33). This also means that Neanderthals had the ability to interpret and read the landscape around them and know the good flint sources (Hosfield and Cole 2018). Furthermore, there are noticeable changes in the density of tools found in river Thames different terrace areas from MIS 11 to MIS 6 as shown in Figure 4 (Hosfield and Cole 2018). The increase in tools’ density during the mentioned periods can be an indication of a demographic growth as Hosfield and Cole concluded (2018: 157).
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Figure 4
Finally, Ashton and Lewis argue that human activity was affected by the drop in sea-level after MIS 6 (Ashton and Lewis 2002: 390). The lowering of sea-level during that period exposed the land beneath the English Channel again, but this time it was a vast shallow valley (Gibbard 2009). The valley was also a bridge between Britain and Europe, and therefore created an opportunity to breach (Ashton and Lewis 2002). Figure 5 shows the periods in which humans could possibly migrate in or out of Britain during. In addition, modern humans had the chance to migrate between the periods of MIS 6 and MIS 4. Comparing that to the low number of artefacts shown in Figure 4, the study concluded that humans may have migrated out of Britain between MIS 6 and MIS 2. Of course, not everybody migrated out of Britain, but rather a small population was left back. This may explain the decline in Neanderthals population and perhaps extinction after the arrival of modern humans. Moreover, during the Upper Palaeolithic the English Channel Valley was a home to megafaunas like mammoths and elks. As Professor Phil Gibbard explained:  
This westward-flowing Channel river was larger than any in Europe today because it carried water, not only from the rivers currently entering the Channel, but also from the southern North Sea, including the Rhine, Meuse, Thames and Scheldt. The smooth, shallow, bedrock Channel floor is over 500 km long and slopes gently from the Dover Strait towards the shelf margin between Brittany and Cornwall. In the central and eastern Channel, this surface is cut by a network of valleys, many of which are continuations of coastal rivers, like the Seine, Somme, Solent and smaller streams.
(2007: 259)

Modern humans might have lived close to the Channel’s river system -shown in Figure 5 and Figure 6- where they hunted for elks and mammoths. 
[bookmark: _GoBack]After the last glaciation, modern humans were pushed back by the rising sea-level that formed Britain to become an island again. Modern humans had to adapt to the environment of the island in which they inhabited for thousands of years as hunter-gatherers. During the Mesolithic, modern humans developed new tool technologies to help them survive. One of the new technologies were found at the site of Star Carr. The different material culture was identified as micro-lithics, wooden implement and antler mattock. The tools were a sign of progressive modification of late-glacial traditions (Champion et al. 1992). Hence, the changes in sea-level, landscape and environment altered the conditions of which the hunter-gatherer communities lived in and forced them adapt and develop (Champion et al. 1992). 
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Figure 5
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Figure 6- The Channel River system 20,000 years ago.
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Figure 7- Image of how the English Channel Valley would look like 20,000 years ago.

To conclude, it seems likely that the changes in sea-level had a great impact on the human story in Britain. During the Palaeolithic glacial-interglacial cycles, the landscape of Britain changed dramatically and took the landscape through phases of it being a peninsula and an island. These changes in the landscape had a major effect on humans’ dispersal out or towards Britain. The changes also put a pressure on humans to adapt and challenge the new environment. In some cases, humans’ population was decreased as a sign of poor adaptation, extinction or migration. In other cases, humans’ population grew with the signs of inhabitation and tool producing and developing. Therefore, the changes in sea-level in the English Channel and the North Sea had an impact on humans’ activity during the Palaeolithic and the Mesolithic. 
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TABLE 1. Artefact numbers and densities for different terrace areas taking into account time estimates
for terrace aggradation, urban growth 18611927 and quarrying until 1932/35.

ko gmes

Bomrt gar

B vt
Tapow i

o fan s

FIGURE 1. Distribution map of the Black Park, Boyn Hill, Lynch Hill, Taplow and Kempton Park terrace
aggradations in the Middle Thames valley.
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FIGURE 3. Oxygen isotope record from V19-30 (0-330,000 years) (Shackleton 1987) and ODP 677
(330,000-500,000 years) (Shackleton et al. 1990), scaled to oxygen isotope fluctuations (left-hand side)
and sea level (right-hand side). A sea level of -40 m, shown by the horizontal dashed line, is used to

delimit periods of island status. Shaded bars indicate periods when occupation is possible, based on
eustatic sea level and climatic factors.
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