GEOLOGY





The geology of the Stour catchment comprises sedimentary rocks of Cretaceous age or younger.





The oldest rocks are located in the south-west where erosion of the Wealden anticline has revealed Weald Clay, Lower Greensand and Gault Clay. These rocks were originally deposited as horizontal layers on the floor of an ancient sea and subsequently buried beneath an enormous accumulation of chalk, over 2000 metres thick in places. 





During the Tertiary period forces associated with the formation of the Alps in southern Europe produced a series gentle flexures in the Cretaceous sediments, forming the Wealden anticline and Thames Basin. 





Superimposed upon the larger structures are smaller scale folds such as the Wantsum syncline and the Thanet pericline in north-east Kent.





Weathering and erosion have since removed the top of the anticline exposing the softer rocks lying below the chalk. Since the various strata differ in resistance to erosion they have been removed at different rates.


In East Kent, the most resistant rock is the Chalk which forms an escarpment running from north-west to south-east. It is the eastern extremity of the North Downs, which mark the northern rim of the Wealden dome and extend for over 100 kilometres through Surrey and Kent to terminate abruptly at the White Cliffs of Dover.





From Dover to Ashford, the steep south to south-westerly facing scarp is a striking feature of the landscape, with a crest height of around 180 metres above sea level. From Castle Hill (TR214379), near Folkestone, there is a good view of the scarp face of the North Downs running toward the north-west, rising above the clay lowland and the Eurotunnel terminal near Folkestone.


Further west, there is a another fine view of the southerly facing chalk scarp over Folkestone Warren.





To the north-east, the chalk dips gently toward the Thames Estuary. In north-east Kent, it is buried under a cover of recent sediments in the Wantsum Channel, to reappear in the Isle of Thanet before it’s final descent in the Thames Estuary. From the cliffs at Kingsdown (TR380467) there is a marvellous view to the north, down the dip of the Chalk, toward Deal with the Isle of Thanet beyond.	





DRAINAGE PATTERNS





Drainage density is a measure of the extent of surface drainage, recorded as total stream length per square kilometre.





Where the rock type is chalk, there are very few or no surface streams and dry valleys are common. On occasions, after a period of exceptionally wet weather, some surface streams, such as the Nailbourne, may appear for a short period.





Where the rock type is impermeable clay, there are numerous surface streams. However, in dry periods many smaller streams, not sustained by groundwater, will dry out reducing drainage density.





Where land is low lying and, in this case only a few metres above sea level, the local water table is near the surface. Here, the former Wantsum marshes have been drained by ditches since medieval times to produce farmland.


 


HYDROLOGY





PRECIPITATION








Within the Kentish Stour catchment the average annual rainfall during the period 1961-1990 was 714mm with an effective rainfall of 266mm. Annual rainfall totals vary throughout the catchment. The Dover area receives the highest average annual rainfall for the catchment at more than 800mm, and the Thanet area receives the least, with less than 600mm. This is broadly in line with the pattern of relief with the highest rainfall totals recorded on the North Downs.





Rainfall is unevenly distributed throughout the year with 56% of precipitation received in the winter half year, from October to March.





November is usually the wettest month when the frequent passage of depressions from the Atlantic may bring extended periods of frontal rainfall. From December to February, the area occasionally comes under the influence of continental blocking anticyclones which may persist for several days. Whereas continental air streams produce lower precipitation totals, they can bring bitterly cold weather and blizzards.





March to July are the driest months of the year with an average of less than 50mms precipitation. In the summer half year, depressions follow a more northerly track resulting in a comparatively low incidence of rainfall in the south east. In the late summer, however, humidity and high temperatures often bring heavy convectional storms, accompanied by thunder and lightning. The intense rainfall that they bring can result in localised flooding where the intensity exceeds local infiltration capacities, notably in urban areas. 





Surface drainage is strongly influenced by the permeable character of the catchment’s geology, most of the area being underlain by chalk, with Lower Greensand outcropping in the headwaters of the Great Stour. These aquifers provide natural reservoirs replenished by winter rainfall and supporting a predominantly spring fed river upstream. There are few surface streams and they all display a high degree of seasonal regulation; the effect of aquifer storage. This is reflected in the relatively small winter-to-summer flow ratio compared with a clay catchment.





PRECIPITATION, RUNOFF AND BALANCE 1996-99





During the period October 1996 to December 1999 the total precipitation was 103% of the long term average.





There were several months during which precipitation was well above average, particularly June 1997 and September 1999 when over twice the monthly average fell.





Conversely, there were spells when precipitation was well below average, notably the particularly dry periods between December 1996 and April 1997 and during September 1997 and July and August 1998. At these times, the discharge of the Stour was exceptionally low, being sustained by groundwater flow.





A remarkable feature of the water balance is the unusually high loss of water from the system. Of the 2273mm of precipitation that fell between October 1996 and October 1999, only 745mm nourished the Stour. This means that 1528mm were lost to other outputs such as evapotranspiration, abstraction and groundwater recharge.





The magnitude of the loss, unusually high by UK standards is, to a great extent accounted for by the relatively warm climate, low basin relief, high infiltration capacities, rock permeability, dominantly arable land use and the relatively high population density resident within the catchment boundaries.





During only three months did the output of the Stour exceed the precipitation received, notably during the drought of March and April 1997 when the river was sustained by groundwater seepage.





Note: When interpreting the relationship between rainfall and runoff it is important to stress that the Stour catchment has a relatively high storage capacity. Much of the winter rainfall recharges the groundwater reservoir and is not lost to the system but feeds the river during the summer period of water deficit. The catchment therefore has a relatively long lag time between precipitation and runoff. This means that it is essential to calculate water losses over a long period of time to minimise the effect of storage change. It should also be observed that losses through evaporation will be limited by the low summer rainfall when potential evapotranspiration may be higher than actual precipitation.





THE FLOOD HAZARD IN THE STOUR CATCHMENT





CANTERBURY: A SUMMARY OF FLOOD EVENTS








Year�
Month�
Causes�
Consequences�
�
1776�
January�
Very heavy rain over four days resulting in a sudden and surprising rise in the river level.�
Riverside buildings inundated to a depth of four feet. Strong current running through several streets. One fatality.�
�
1848�
December�
Heavy rainfall over a period of one week.�
Low lying houses evacuated and filled with two to three feet of water. Rail bridge collapse near Chartham. London bound luggage train plummets into river.�
�
1882�
November�
Heavy rain over a number of days.�
�
�
1909�
October�
Exceptionally heavy rain over a period of three days. 4.22 inches fell between three o’clock on the afternoon of Tuesday 27 and nine o’clock on Friday 30. Over an inch and a quarter fell in three hours on Friday morning.�
Several streets are flooded, St. Peter’s street being under 2ft. 3in. of water. Some relief afforded by new flood course at Miller’s Fields. Widespread inundation of the flood plain from Wye to Sturry.�
�
1927�
December�
Thaw, combined with over four inches of rain within seven days and an easterly gale inducing a high tidal effect.�
Arguably the city’s greatest catastrophe. Hundreds of people homeless. Mayor launches a special appeal. �
�
1932�
May�
A severe thunderstorm, releasing 25mm of rain in just over an hour, overcame the city drains. During the storm, a hundred million gallons of water fell within the city boundaries, of which 86 million gallons fell in the intense period of half-an-hour during which 0.96 inches (24mm) was recorded.�
Streets turned into miniature rivers. A torrent of water pours down the Whitstable road.�
�
1939�
January�
Heavy rainfall, totalling 1.7 inches, on several inches of snow causing rapid runoff.�
St. Peter’s Place submerged under one foot of water. Flooding below floorboards.�
�
1947�
January�
Heavy rain following thaw�
�
�
1966�
November�
Heavy rain over several days.�
No serious damage to property. Flood plain at Thanington and Sturry submerged in 1 to 2 feet of water.�
�
1967�
May�
Torrential rain with driving hailstones reducing visibility to only a few yards. City drains were unable to deal with the runoff.�
Localised urban flooding.�
�
1967�
November �
Heavy rainfall; obstruction of flow by St. Peter’s bridge�
Westgate Gardens inundated and some cellars flooded.�
�
1968�
September�
Torrential rain exceeding capacity of drainage system.�
Localised urban flooding.�
�
1969�
August�
Heavy rainfall and inadequate drainage possibly compounded by the growth of the University and housing developments.�
Sheet flow down roads and streets into the city centre. Localised flooding.�
�
1970�
January�
�
Westgate Gardens turned into a lake.�
�
1984�
October�
Intense rainfall, 42 millimetres over 26 hours, exceeded the capacity of city drains.�
�
�
1987�
October�
Heavy rainfall and flood discharge combined with the council failing to open flood sluices.�
Some houses in Blackfriars under threat. Minor bank collapse. �
�
1997�
December�
Heavy rainfall and snowmelt on frozen ground.�
�
�
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�
THE GREAT FLOOD OF 1953





Engraved on the minds of many people living on the east coast of England is the freezing winter weekend of January 31 and February 1, 1953, when a high sea and high tide left a trail of death and disaster in the worst flooding in Britain this century.





During the night of January 31 floods claimed 307 lives, devastated 200,000 acres of farmland, swept cattle, horses, sheep and poultry to their deaths and made 21,000 people homeless. Not until the next morning was it realised that the greatest peacetime catastrophe in this country in living memory had struck a normally peaceful countryside. Over 100 more lives were lost at sea, and 180 were lost in Holland.





A hurricane of terrific force lashed the North Sea into mountainous waves assaulting sea wall defences along 1,400 miles of coastline, causing damage running into millions of pounds. It was a weekend of horror and heroism during which men gave their lives in attempts to rescue flood-beleaguered victims. Many were later recognised in the Queen’s birthday honours, some posthumously.





It all began on Friday, January 30, when the Meteorological Office sent out a warning of deteriorating weather and of a depression moving down from the north well above the Hebrides.





But probably the only folk who took it seriously were skippers of small craft. By evening a gale running down both sides of the Scottish mainland and small coastal vessels scuttled for shelter.





The following morning the British Railways ferry steamer Princess Victoria (2,694 tons) left Stranraer at 7:45am for Larne in Ulster with 172 passengers and crew and some cars on the lower aft deck. What the passengers did not know was that the vessel was old and unseaworthy and this was to be her last voyage. There were only 44 survivors, 10 of whom were members of the crew.





The sinking of the Princess Victoria was only the first bad chapter in a weekend of disaster. The wind and the sea gathered momentum down the east coast of England during the Saturday and that night the wind reached a speed of 119 miles an hour in some places.





METEOROLOGICAL BACKGROUND





The devastating floods of 1953 were the result of a combination of factors producing an effect known as a storm surge, during which water is driven against a coastline resulting in exceptionally high tides.





Tidal records at Southend show the 1953 sea level to be the highest since measurement began in 1911. The frequency of an event of this magnitude is estimated to be once in a thousand years.





The exceptionally high sea level was caused by a deep depression which tracked over the Shetland Islands before turning south-east into the North Sea. The low atmospheric pressure, 976 millibars at the centre, caused the level of the sea to rise by perhaps as much as 0.5 metres.





The associated gale force winds, blowing from the north over a fetch exceeding 2000 kilometres, produced storm waves over 6 metres in height. This caused water to pile up in the southern part of the North Sea.





The geography and topography of the North Sea, becoming both narrower and shallower toward the south, also contributed to the exceptionally high water levels along the east coast of England.





The storm also coincided with spring tides and high fluvial discharges into the North Sea to produce tides over 3 metres above the normal level in the Thames estuary and along the north Kent coast.





Weather chart from David Waugh, “Geography: An Integrated Approach” reproduced with  kind permission of Thomas Nelson and Sons.








HEADLINES FROM AROUND THE COAST








Location�
Impact of the Flood�
Photo�
�
Herne Bay�
Promenade buried under thousands of tons of shingle


Road blocked by four foot wall of smashed rowing boats


Valuable council documents washed away�
�
�
Beltinge�
Massive cliff collapse: cliff top retreats 100 yards


Clifftop road with gates and gardens of Miramar Hotel tumble into sea�
�
�
Reculver�
Huge breaches open the sea wall between Reculver and Birchington


500 men work round the clock plugging gaps with 22,000 sandbags�
�
�
Wantsum Marshes�
5000 acres of marsh and farmland flooded in the triangle of land formed by Birchington, Sarre and Reculver resulting in huge livestock losses


Farmers told land useless for five years�
�
�
Westbrook�
Pavilion wrecked and foundations undermined


Huge concrete slabs, ten feet across, hurled into auditorium


Gaping 60 foot hole appears in  promenade.�
�
�
Margate�
Nine miles of seafront smashed with cost of repairs estimated at half a million pounds


 Sea wall holds in most places but mountainous seas destroy stone pier and batter down lighthouse.


 7000 deck chairs and 94 bathing chalets swept away


Almost every foreshore catering kiosk washed away


Town blacked out but band plays on at Dreamland: dancing continues into early hours�
�
�
Sandwich�
River Stour bursts its banks flooding quay and riverside properties


Waves lap against the 18th green at Royal St. Georges�
�
�
Deal�
Sea pours over the promenade for four hours


Deal Castle moat submerged under four feet of water


High Street deluged to a depth of three feet�
�
�






�
COASTAL PROTECTION





Following the 1953 coastal flooding sea defences were improved. They were tested by a severe storm in 1978 and, although much damage was effected on the coastal towns, only one person was killed and the widespread inundation of 1953 was avoided.





In East Kent, coastal protection works are required for two reasons: to protect the coastline from erosion and to prevent further invasions of the sea. 





Defences fall into two main categories, hard defences and soft defences. Hard defences are man-made rigid structures, such as sea walls and breakwaters, usually constucted in concrete and steel. Soft defences are made of unconsolidated material such as sand or shingle such as the beach between Reculver and Minnis Bay which has been stabilised by groyning.





At Coldharbour (TR267692), between Reculver and Minnis Bay, both hard and soft defences combine to protect a particularly vulnerable area of the coast. A photograph taken in 1953 shows the former clay embankment, which protected the low lying Wantsum Marshes, breached by the sea with extensive submergence of the lowland. The present sea wall is a sturdy concrete structure which is itself protected by a shingle ridge which is maintained by the local authority. On the seaward side of the ridge is a narrow beach, held in place by groynes. The photograph above, taken from TR267692 in February 2000, shows both defensive structures and the small lagoon trapped between. The towers at Reculver can be seen on the horizon.





Another view of the sea wall from a location near Plumpudding Island (TR270693) shows a narrow shingle beach, held in place by substantial rock groynes. Without the beach, the sea wall would come under direct attack by the sea which would eventually undermine and destroy it.





The threat of flooding from Pegwell Bay, at the eastern end of the Wantsum channel, is much less. The bay is sheltered from northerly winds by the Isle of Thanet and the fetch from the south east is limited by the presence of the Goodwin Sands a few kilometres offshore. Into this sheltered, low energy environment, the River Stour carries its sediment load, adding to material transported by coastal processes. The result is an extensive area of deposition and salt marsh development.





The ancient cinque port of Sandwich is at risk from flooding by the River Stour and by high tides. Although much of the old town is several metres above the flood plain, properties alongside the river are subject to occasional  inundation. The most likely scenario for serious flooding is the coincidence of a high fluvial discharge meeting a strong tidal flow upstream. On 19 December 1999, high tides caused the Stour to overtop its banks in the town though there was, in this case, no significant damage to property. The photograph shows the state of the river at the time of the highest tide, looking toward the quay from the northern side of the tollbridge. Downstream of Sandwich, the river was contained between artificial levees constructed to protect the coastal lowlands.





Between the estuary of the Stour and the White Cliffs of Dover, the coastal levels are protected by sea walls and shingle ridges, maintained by the Dover District Council. To the south of Deal there is a wide shingle storm beach with a crest height 4.5 metres above the high water mark and extending over 90 metres inland.








�
East Kent Mercury


FRIDAY 6 FEBRUARY, 1953





SEA INVASION CAUSES SERIOUS DAMAGE





�
Although Deal and district were less seriously hit than other parts of the East Coast during the weekend gales, damage was nevertheless extremely serious, running into tens of thousands of pounds.


�



A west-nor’-west gale blowing directly off the land on Saturday night brought tremendous waves crashing over the sea wall fetching hundreds of tons of shingle with it. Sea and wind played havoc with the sea wall promenade and sea front properties in the heaviest sea storm that Deal has experienced for many years. Last weekend will certainly go down in the annals of the borough as one of the worst inundations by the sea that Deal has known. A general opinion among the older inhabitants puts 1897 as the last storm of such magnitude.





Water poured like mountain streams down every side street off the sea front, and in many instances it reached depths of several inches in the centre of the roads as well as in the gutters.


�



CANTERBURY, Jan. 10.


By the heavy rains which fell on Thursday, Saturday and Sunday last, the River Stour, which runs through this city, was swelled to such an amazing degree, that the oldest inhabitant does not remember such a sudden and surprising inundation, as happened on Monday morning, and continued rising till between five and six o’clock in the evening, which broke the banks in many places above the city, making free passage through houses and gardens, so that all the houses in the streets next the river were upwards of four feet deep in water. It came on so suddenly, that many of the cellars and low rooms were full before any of the moveables could be taken away. The inhabitants were obliged to betake themselves to their bedchambers for safety, and many families were under the necessity of leaving their habitations. Stour street, Lamb lane, Best lane, Beercart lane, Hawke’s lane, St. Peter’s street, St. Dunstan’s and Cock lane, with part of the High street was one continued river of water; and the current rang so extremely strong through North lane, that it has done considerable damage to the pavement, as likewise to the foundations of several houses, particularly to that of Mr. Tilbie, grocer, at the corner, (whose goods are much damaged) and the two adjoining houses towards the gate. Mr. Slaughter, tanner, and Mr. Brown, currier, have likewise suffered much by the waters breaking in at their storehouses, and tearing down the buildings adjoining the river. Most of the outhouses in North lane were torn to pieces. Had this flood happened in the night, the consequences would have been of the most alarming nature. Happily, only one person’s life is lost that has yet been heard of, who is one Henry Penn, a gardener; he insisted on going through the water from St. Dunstan’s, notwithstanding the intreaties of many people to persuade him to the contrary: in the evening he stripped, and had got as far as Cock lane, when the strength of the current threw him down, and drove him through North lane into the river at Dean’s Mill, and yesterday morning his body was taken up at Shoal Oak. Carts, waggons, and boats, were in the streets all the day, to convey the inhabitants to places of safety, as likewise to supply those with necessities that were confined to the upper parts of their houses. The arches of the bridge which leads from Prince of Orange Lane to St. Peter’s Friars, have given way, and it is supposed it will fall in. Mr. Cooper, dyer, in Stour street, is a very great sufferer, by the waters breaking into his workshop, and damaging many articles. The publicans in general are much injured, their cellars being full of water. By yesterday noon the water had left  the streets; but by the confusion which still prevails among the inhabitants is so great, that their losses cannot as yet be ascertained.





Extract from the Kentish Gazette, 6 February, 1776


�
CANTERBURY FLOOD DISASTER





ELEVEN STREETS INUNDATED





Hundreds Imprisoned in Upper Floors





SUPPLIES BY BOATS AND CARTS





Tremendous Damage in Poor Districts





Like a bolt from the blue came the great flood of 1927. There have been other floods in recent times - 18 and 40 years ago - but none in living memory to compare with the calamity which this week has befallen Canterbury and the neighbourhood.





On Boxing Night householders went to bed unsuspecting that next morning, when they awoke, the first sight that would meet their eyes would be their furniture floating in the flood which had silently invaded the lower floors.


 


The cause of this remarkable phenomenon is a combination of circumstances. The thaw of Christmas week, followed by nearly four inches of rain in seven days created an immense volume of water, which started the flooding on the low-lying lands before Christmas. As the water came down from the upper reaches, the easterly gale hindered its natural course to the sea and also induced a high tidal effect, which resulted in the astounding conditions of Tuesday.





The usually placid Stour turned in a night into a raging torrent, which burst the banks and flooded all the streets in the vicinity. In a few hours it reached a peak height of nearly six feet above its normal level - with disastrous results. The whole Stour Valley was a vast lake of varying width. At Thanington and Fordwich it was at least a mile wide. At the moment one can only say vaguely that the damage must run into thousands of pounds.





The streets affected in Canterbury were St. Peter’s Place, St. Peter’s Lane, St. Radigund’s Street, Black Griffin Lane, North Lane, Westgate Grove, Linden Grove, The Friars, Mill Lane, Pound Lane, Wincheap Grove and All Saints’ Lane and Square.





We are officially informed that the water rose to a height of 5ft. 2in. above normal at the Westgate bridge on Tuesday.





�
CASTLE HILL, FOLKESTONE: GEOLOGY AND SCENERY








Castle Hill (213378) is situated on the crest of the North Downs immediately to the North of Folkestone. Its name derives from a fortification known as Caesar’s Camp, a hill top stronghold formerly consisting of a bailey and surrounding ditches protected by wooden pallisades. Although its name suggests a Roman origin, it is believed to date from around 1140 and is therefore Norman in origin.





From an elevation of 140 metres, there is a splendid view over the Shuttle terminal at Cheriton, along the scarp of the North Downs and across the low Weald to the shingle promontory of Dungeness. To the south, the town of Folkestone extends to the shore of the English Channel and beyond, the white cliffs of the Cote d’Opale in France.





With the exception of the Dungeness foreland, the landscape is composed of sedimentary rocks of the Cretaceous period which lasted from 135m to 65m years BP. In the early Cretaceous, the study area was part of a large delta into which rivers deposited sands known as the Wealden Series. After some time, however, the sea advanced leading to the accumulation of Gault Clay which was in turn succeeded by a great thickness of Chalk (Fig. 1). It is known that the chalk which today stretches from Salisbury Plain in the West to the Flamborough Head in the North and underlies much of Picardy and the Paris Basin was much more extensive. Isolated outcrops are preserved as far afield as the island of Mull and County Antrim. The Lower Greensand, which forms a secondary escarpment in the western part of the Weald is not present in the east.





At the end of the Mesozoic era, the long period of Chalk deposition was halted by gentle uplift and the sea retreated from much of the area it had covered during the Upper Cretaceous. In Southern Europe, the mid-Tertiary brought the onset of violent orogenic folding leading to the creation of the Alpine fold mountain chain. Britain was subjected only to the outer ripples of the Alpine storm resulting in the development of a few open folds in the Mesozoic and Tertiary strata. The chief of these structures are the Wealden Anticline flanked by the London Basin, the Hampshire Basin and the Paris Basin. Superimposed on the broad flexures, there were local smaller folds such as the Thanet pericline which brings the chalk back to the surface between the depressions of Pegwell Bay and the Thames Estuary.





Much of the Tertiary was a period of relentless erosion and planation of the Wealden dome such that, by the Miocene period an extensive peneplain is thought to have extended over much of the area. The Eocene folding would certainly have fissured the chalk, particularly on the anticlines, and the softer rocks beneath would have afforded little resistance to marine or sub-aerial attack.


Subsequent differential erosion has produced the general form of the Weald today. The core is composed of the sandy Hastings Beds and forms the elevated ground of the Central or High Weald which culminates in Beacon Hill (240m). This upland is bounded on three sides by the Low Weald developed on the thick Weald Clay, forming the lowland below the downland scarp. The North Downs themselves are part of the northern rim of the Weald which continues via the Hampshire Downs and South Downs to the sea at Beach Head. To the north of Castle Hill the chalk strata dip to the north and is reflected in the gradual reduction in altitude and its eventual disappearance under the Ash levels. To the west and east, the line of the scarp can be followed toward the Wye Gap and the White Cliffs of Dover respectively. The reason why the Downs converge to the west is due to the overall westward thickening of the strata and the regional plunge of the anticline, at an angle of between 1 and 5 degrees, to the west.





The differential resistance of the Wealden rocks should be reflected in the shape of the coast with the more resistant forming headlands and the least resistant forming bays. At first it appears that this is not universally true since the very prominent Dungeness foreland corresponds with the clay of the Low Weald. However, the Dungeness promontory is the product of recent sedimentation in what was previously a broad bay. If this is taken into account, then the coastline does exhibit the expected characteristics. Following the coast in a southerly, then westerly, direction from the Isle of Thanet the North Foreland is succeeded by Pegwell Bay, the South Foreland, Dungeness and finally Beachy Head where the South Downs meet the sea.


 








For further reading see:





David K. C. Jones (1981), “South East and Southern England”, Methuen


H. Read and Janet Watson (1966), “Beginning Geology”, Macmillan








�
THE GEOMORPHOLOGY OF THE ENGLISH CHANNEL





Joint Chatham House and St. Lawrence College Field Day: 26 April 1999





The Straits of Dover are a relatively young feature when compared with the Western Channel and the North Sea. They correspond to an anticline, the axis of which runs from east to west from roughly the position of Hastings to Boulogne on the other side of the Channel. Surface rocks belong typically to the Cretaceous period though on parts of the Channel floor and in the Boulonnais of Northern France, there are exposures of underlying Jurassic strata. 





On either side of the Wealden anticline lie the structural basins of the North Sea and the Hampshire Basin which links with the Dieppe Basin between Sussex and the Normandy Coast. The structural evidence and the identification of many raised marine erosion services along the South Coast tends to suggest that the English Channel was an arm of the Atlantic Ocean throughout most of the Quaternary. However, there were periods during the Pleistocene when sea level was considerably lower than it is today.





During the Devensian, the sea almost certainly abandoned the whole of the English Channel corresponding to a fall in sea level of least 100 metres. As a result the shoreline retreated to a position between Cornwall and Brittany, with the temporarily emergent Channel floor being drained to the West by a Seine-Solent river system.





At times the discharge of this system was probably very great because of periodic inputs of large volumes of water which escaped southwards along the line of the Straits of Dover from extensive pro-glacial lakes dammed up in the southern North Sea Basin in front of the Scandinavian ice sheet. Since these lakes were fed by both the Thames and Rhine river systems the effective catchment of the Seine-Solent River or Greater Seine was enormous.





The extremely high discharges achieved by the English Channel drainage system during the Wolstonian and Devensian caused a marked incision. This is reflected in a well defined palaeo-valley system running down the floor of the Channel with a number of deep enclosed basins. For example the rock floor of the Sussex Ouse at Newhaven is a 29.5 metres below current sea level.





The retreat of the Devensian ice sheets resulted in a marine transgression with the sea level rising by over 100 metres in the last 14,000 years. Approximately 45 metres of this rise have been accomplished during the last 10,000 years, which is generally known as the Flandrian or postglacial transgression.





During the early part of the Flandrian transgression sea level change is considered to have been extremely rapid, rising from below -100 metres at a 14,000 BP to reach about -20 metres by 8000 BP.  As a consequence, the sea advanced quickly up the Channel and through the Straits of Dover by 9600 BP achieving the final separation from the Continent in about 8600 BP. 











