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Notes on the Geology of Effingham

RICHARD CURTIS SELLEY

‘Civilisation occurs by geological consent — subject to change without notice’

WILL DURANT (1885-1981)

Introduction

The location and exploitation of natural resources of Effingham exemplify the words of Will Durant.
The village lies midway along a line of parishes that trends from Guildford to Croydon whose boundaries
were clearly delineated by consideration of geology (see Figures 1 and 2). These parishes are long and thin
with northwest-southeast axes perpendicular to the strike of the sedimentary rock formations of the region.

The parishes are centred on villages which were located in the spring line where the water table was
constricted by the junction between the porous and permeable chalk of the North Downs, and the
impermeable London Clay. The water table has dropped since the villages were founded. Fetcham springs,
fed by the subterranean River Mole, is the only extant permanent spring of note, though winterbournes
emerge at times of high winter rainfall.
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Fig 1 The geology of Surrey

Figure 1 ~ Geological map of Surrey showing the approximate boundary (black rectangle) of Effingham parish
astride the Chalk of the North Downs, the sands of the Reading Beds and the London Clay.
[Cotton et al, 2004.]
Reproduced with permission from Surrey County Archaeological Unit, part of Surrey County Council.
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Figure 2 Map of Surrey showing the parish boundaries prior to 1870. Effingham parish is coloured pink.

[Cotton et al, 2004.]
Reproduced with permission from Surrey County Archaeological Unit, part of Surrey County Council.
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The geology of Effingham

Effingham lies on the northern flank of the Wealden anticline [Gallois, 1965], which is the southern rim of
the London Basin as shown in Figure 3.
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Figure 3 North — South geological cross-section showing the location of Effingham at the boundary
between the Chalk of the North Downs and the London Clay of the London Basin.

A southwest-northeast aligned band of sedimentary rocks crop out through the parish, younging from
south to north. These are as follows:

CHALK (UPPER CRETACEOUS)

The chalk is a fine-grained white limestone familiar to all local residents. It is composed almost entirely of
marine fossils, deposited some 100-66 million years ago. Chalk is highly porous, but of limited permeability
unless fractured. It is a major aquifer in the London Basin. Effingham wells take their water from the
Chalk. The chalk, of the North Downs and elsewhere, has been mainly used for rearing sheep, and to a
lesser extend for cattle and arable farming. The chalk contains layers of nodular chert (Silica, SiO»), known
locally as flint. This forms in the chalk after deposition. Flint is an important building material in Effingham
and wherever the chalk crops out across southern England.

THANET SAND & READING BEDS (LATE PALAEOCENE)

The Chalk is overlain by the Thanet Sand and Reading beds of Late Palacocene age (deposited some 59-40
million years ago). In southern England there is a major depositional break in the rock record of some
6 million years between the deposition of the chalk and the overlying Palacocene beds. This is the famous
KT boundary (Cretaceous-Tertiary) within which time span the Chicxulub meteorite crater formed in what
is now the Yucatan Peninsula some 66 million years ago. The KT boundary was once exposed in the Home
Farm Chalk pit, now infilled. The unconformity, as such a break is called, was clearly marked. The Chalk
was abruptly overlain by a layer of rolled and abraded flints overlain in turn by green sandy clay.

For the most part the Thanet and Reading beds are sand with some clay horizons forming a unit some
20 metres thick. It crops out through the village from the Home Farm in the South to Leewood Way in the
North. In 1922 a water well was sunk in Mizen’s Nursery, now Effingham Lodge Farm. It penetrated
London Clay, and the Reading and Thanet beds, before reaching the Chalk aquifer. At that time the water
table was 2 foot below O.D 175 ft. [Dines and Edmunds, 1933].

LONDON CLAY

The London Clay is an unctuous blue-grey clay, brown when weathered, with occasional crystals of selenite
(Gypsum, CaSO4) and intermittent horizons of nodular limestone. It was deposited some 56-40 million
years ago. It contains a diverse marine fauna that includes fossils of fish, turtles and crocodiles together
with occasional land derived plant fossils. The London Clay forms the northern part of the parish covering
Effingham Common and extending north towards Ockham and Cobham. It is famous as a major source of
bricks, as used in many of the houses in Effingham. The London Clay is >100 metres thick cropping out
across most of the London Basin [Sumbler, 1960].

SUPERFICIAL DEPOSITS

The only superficial deposit in Effingham parish is the Teale gravel. This occurs as a thin tongue along
much of Effingham Common Road from Upper Leewood Farm to Lower Farm. The Teale Gravel is a
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heterogeneous sediment consisting of a mix of clay, sand and gravel. It is unfossiliferous apart from rare
reworked flint fossils from the Chalk. The origin of the Teale Gravel, which occurs sporadically across
Surrey, is uncertain. There is no doubt, however, that it is a periglacial deposit formed during the Ice Age. It
is of some importance in the parish. In at least one incident a house was once built straddling the boundary
between the Teale gravel and the London Clay. The footings on the gravel were stable, but those on the
London Clay rose and fell with the seasons, causing the house (a bungalow) to develop extensive cracks
across the boundary. Ultimately the house had to be demolished and a new one, with much firmer
foundations, built on the site. This is a cautionary tale for property developers in the parish.

Effingham: resources and land use

As noted in the Introduction, the parish boundaries of Effingham, like its neighbours, are arranged to
provide a range of soil types. The village itself was founded on a regional spring line. The origin of English
parishes is a matter for debate. Traditionally they were thought to have their origins in the Saxon settlement
of England in the Dark Ages. There has been speculation, however, that parish boundaries are a palimpsest
of Roman villa estates, or even Iron Age ones. The old story that the Saxons ethnically cleansed Roman
Britain and chased the terrified inhabitants into Wales and the West Country now no longer holds. Studies
of DNA show that most of the aboriginal population of England is largely Celtic [Sykes, 2006]. There is a
relatively minor input of Saxon and Viking genes.

Whoever the people were that drew the boundaries of Effingham and the neighbouring patishes they
were, if not geologists, folk who cleatly appreciated the control of geology on soil type, topography and
land use. Effingham and neighbouring parishes all had their share of North Downs Chalk for sheep
pasture, the light soils of the Thanet & Reading beds for arable farming, and the heavy soil of the London
Clay, left as “Waste’ for pig pannage and timber.

The village itself is located on the spring line previously described. Furthermore the villages would have
been connected by trackways, now the A246 from Guildford to Leatherhead, and the A24 beyond. These
trackways avoided the exposed chalk uplands of the North Downs to the south, and the wooded wastes of
the London Clay to the north.

It may be thought curious that the moated manor of Effingham, located deep in Greatlee Wood, is so
far from the village centre [Shepherd, 2015]. There is a good reason for this. A moat could not be
constructed on the permeable sandy soil within the village. The moat is cut into impermeable London Clay
in the headwater of the unnamed stream that flows northeast to join the River Mole at Downside.
This stream provided the only surface water in the parish that could be used to fill a moat round a
defensive structure. The location so far from the village probably made it difficult for the Lord of the
Manor to keep a close eye on his peasants, certainly not on a dark night when his lordship wished to
indulge his ‘droit du seigneur’. But the location would have been convenient several centuries later for
Effingham Junction station and commuting up to the Tower of London.

MINERAL RESOURCES

Houses in the village are built of bricks and flint. The London Clay at the north end of the parish has long
been used for brickmaking. The Chalk of the North Downs at the south end of the parish provided flints
for building. The chalk itself from the quarry in the Home Farm was an invaluable source of lime for
quicklime and agricultural purposes.

There are no known oil and gas seeps in the parish, nor have any wells been drilled to test for
petroleum. No petroleum exploration licences covering the parish were awarded in the recent 14t round of
licensing.

The recent report by Andrews (2014) produced by British Geological Survey on the petroleum potential
of the Weald sadly shows that the northern limit of the Jurassic shales that provide the source for oil and
gas in the Weald is absent north of the North Downs (see Figure 4).

Thus it is unlikely that Effingham will benefit from the employment, infrastructure development and
economic assistance provided by hydraulic fracturing shale for oil and gas production.
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Figure 4 Map of southern England showing the extent of the different Jurassic shale strata that are
sufficiently matute to generate oil and/or gas. Note that soutce rocks north of the North Downs
are immature [Andrews, 2014]. © DECC

WATER RESOURCES AND FLOOD RISK

As noted earlier, Effingham village was one of a line of settlements that developed along the ancient spring
line at the boundary between the Chalk and Tertiary sediments. By medieval times, however, wells were
sunk to draw water from the chalk aquifer.

In the 19t and early 20t century the abstraction of water in London led to a regional drop in the water
table of the London Basin (refer back to Figure 3.). This caused the spring line to dry up. The subsequent
decline in industry in London is allowing the regional recharge of the aquifer and a concomitant rise in the
regional water table. Thus in recent years at times of high winter rainfall the springs have reopened along
the chalk/Tertiary boundary, notably at Ashtead.

In Effingham surface water has largely been restricted to the stream rising in Greatlee Wood. In living
memory, however, an ephemeral stream, generally restricted to a ditch, has run down from the village along
the side of Effingham Common Road to join the Greatlee Wood stream.

Traditionally the Environment Agency flood risk assessments only took into account flooding adjacent
to streams and rivers. In the winter of 2013-4, however, there was extensive flooding (as for example in
Brockham) that was totally unrelated to pre-existing surface drainage. Flood waters moved in sheets across
open country. This surface flooding was partly related to unusually high rainfall, but also due to failure to
maintain drains in open farmland and adjacent to roads. This was exacerbated by the increasing tendency to
concrete over land, inhibiting surface water from percolating into surface soil and then the aquifer.

LAND USE

Surrey has traditionally been regarded as an agricultural county, though with large areas of poor soils, such
as the heathlands of Cretaceous Greensands and Tertiary Bagshot Sands, it has not been highly productive.
In Effingham the best arable land is on the Thanet and Reading beds. The chalk at the south end of the
parish and the London Clay at the north end have been used for pasturage.

In many parts of Surrey agriculture has been replaced by horsiculture and golficulture, as seen in
Effingham. The advent of the railways, and more recently a road system, has allowed many villages to
develop as dormitory settlements. Hence Effingham’s curious ‘dumbbell’ settlement pattern. The beneficial
effects of global warming have allowed a renaissance of viticulture across southern England. The chalk is a
highly favourable rock for viticulture, as seen in the Champagne area of France. Sadly the predominantly
northerly facing slope of the chalk in Effingham is unfavourable for viticulture. South-facing slopes are
crucially important, allowing maximum sunshine, as seen at Denbies [Selley, 2008].
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