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SGI 1 Whalebone Lane ice wedge polygons
London Borough of Barking and Dagenham, TQ 487 893
Whale bone Lane ice wedge polygons, Havering-Atte-Bower, Romford
Grid reference: TQ 487 893
Fields north of the A127, close to the Whalebone Lane traffic lights, reveal a remarkable pattern of
cropmarks during hot, dry summers. These fields are situated on the Taplow/Mucking terrace of the
Thames and beneath the soil here is gravel and brickearth laid down by the river when it passed this
way about 200,000 years ago. Much later, about 50,000 years ago, during the coldest part of the
Devensian or last glacial stage, the ground was frozen to a considerable depth (permafrost) and the
shrinkage of the ground surface created a network of deep cracks which filled with ice during the
winter. During each brief summer the ice melted causing sand and gravel to collapse into the cracks
and during the following winter the cracks would reform, water would again turn to ice and therefore
enlarge the cracks. This is a phenomenon common in the High Arctic today. During the glacial
periods the process continued for thousands of years.
Today, the ‘fossil’ ice wedges consist of more unconsolidated sediment than the surrounding
compacted gravel, allowing crops to put down deeper roots. The cracks therefore reveal their
presence as crop marks, often creating a colourful network of huge polygons that can only be seen
from the air.
Text from GeoEssex/Essex Field Club with thanks

Ice wedge polygons revealed in crop marks in fields near Whalebone Lane, Chadwell Heath.
The photograph was taken during the hot summer of 1976.
Source: Cambridge University Collection. Copyright reserved.
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SGI 2 Barnet Physic Well
London Borough of Barnet
Barnet Physic Well, Well Approach, Barnet EN5 3DY (on the corner of Well Approach and Pepys
Crescent)
Grid reference: TQ 2331 9585
Barnet Physic Well is probably the only still functioning spa site in the London area. At present the
site appears as a securely locked mock Tudor cottage on the edge of a small open green in the
middle of a 1930’s housing estate. Inside a flight of brick steps leads one about 3m down to the floor
of a rectangular chamber c.4m x 3m roofed by brick barrel vault. Inset in the floor are two adjacent
open rectangular tanks measured with 0.48m depth of water. Water enters the chamber from
openings at the base of the north and west walls into shallow gutters to enter one of the tanks. It can
then flow out via a lip into the second tank and then out along another floor gutter to the base of the
south wall.
A medicinal spring was first recorded on the site in 1586. In 1652 it was described as “an excellent
purging water. Half the quantity works as effectively as that of Epsom”. It was visited by Samuel
Pepys twice. In 1729 this part of Barnet Common was enclosed but parishioners were given free
access to “the medicinal waters”. In 1812 waters were analysed, giving, in grains per gallon: MgSO4
96, MgCl2 12, CaCO3 16, CaSO4 24, Extractive matter 7. In 1840 the Well House was demolished
leaving only an iron pump. In 1922 the underground chamber was re-discovered and in 1937 Barnet
Council built the present mock Tudor building over the well.
The origin of these mineral-rich waters is thought to be water that has percolated through weathered
London Clay. There were several spas in South London that produced similar “Epsom-type” purging
waters. Nowadays Epsom Salts are obtained by distillation of sea water. White crystals can be
observed on the brickwork.
Access
Keys to building held by Barnet Museum and arrangements to visit must be through them:
31 Wood Street EN5 4BE, Tel: 020 8440 8066, Email: enquiries@barnetmuseum.co.uk. There are
public open days once a month through the summer months detailed on their website with a map:
www.barnetmuseum.co.uk. Bus 263 to Barnet hospital runs close by the well.

The northern tank 26 March 2015

Well House 15 March 2014

Photos: Paul Rainey

References
Rev. Martin Trinder. 1812. The English Olive Tree....to which are subjoined Chymical [sic] Experiments on the
Barnet Well Water. William Mavor, LL. D.
Wise, B 1976. The Barnet Physic Well. Bulletin 19. Barnet & District Local History Society.
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SGI 3 Lesnes Abbey
London Borough of Bexley
Lesnes Abbey, Abbey Road, Abbey Wood, DA17 5DH
Grid reference: TQ 478 788
Stones of Lesnes Abbey
Lesnes Abbey was founded in 1178 by Richard de Luci. At that time it may have been directly
accessible by boat. Built of stone brought in, mainly Kentish Ragstone from the Maidstone area with
some stones suitable for fine carving brought in from as far away as Normandy. It is now very much
a ruin with most of the stones sold for building material after its suppression in 1525 by Cardinal
Wolsey. Between the ruined walls you can see that they have been in-filled in places with locallysourced chalk and flint. There were extensive repairs in the 1950s, mostly using Kentish Ragstone.
Please respect this ancient monument.
The abbey lies on a sloping site about 15m above sea level and good views can be had across the
Thames floodplain. The riverside owned by the abbey was marshland and prone to flooding and the
need to repair dykes and river walls partly explains why the abbey was never wealthy. Between
1279 and 1291 the monks enclosed and drained (inned) most of the marshland between here and
Crossness.
Between 1515 and 1551 the river banks were breached several times and some 2000 acres flooded.
At this time a number of extra banks were built at right angles to the river bank so as to link the River
Thames to the high ground and divide up the drained marshes. The raised path, which the Green
Chain Walk follows north from the railway, is based on one of these banks known as Gravelly Wall.
The last 550 acres or so of these flooded marshes were not recovered until 1623 by the Dutchman
Joas Croppenbergh. He was paid by being given half the reclaimed land. All these marshes were
again flooded by the great surge tide of 1953 that gave rise to the notion of building the Thames
Barrier.
Viewpoint above the Abbey
The best views across the Thames floodplain are from the viewpoint to the southeast above the
Abbey, designated by metal outlines of Abbey windows. Almost due west through the ‘window’ in the
foreground the Millennium Dome (now O2) can be seen with the skyscrapers of Canary Wharf and
the Shard beyond. On the horizon to the right is the high ground of Epping Forest. Turning to the
right (very slightly east of north), between two concrete tower blocks is the ridge of Hainault Forest.
Both these ridges are remnants of the geology that once covered the entire Thames Valley 50
million years ago, with the full depth of the London Clay, including the silty Claygate Beds at the top
and the near shore Bagshot Sand above. Right at the top are the protective gravels of a former
tributary of the Thames, dating back only about 2 million years. Further west the Hampstead Heath
ridge displays the same sequence but cannot be seen from this point. None of these rock-types
underlie Lesnes Abbey Woods. The youngest rock here is the 55 million year-old Blackheath Beds.
The rest have been eroded.
Access
The park is open access. Lesnes Abbey is about a 10-minute walk from Abbey Wood station where
there are link signs to the Green Chain Walk to Lesnes Abbey. Alternatively bus routes 229 and 469
run along Abbey Road. A new Visitor Centre, Lesnes Lodge, with a snack bar and toilets opened in
2017 is used for occasional and educational events in relation to Lesnes Abbey Woods. A short walk
south up the hill brings you to the Fossil Enclosure (GLA1) and, further on, to Chalky Dell (GLA 38).
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Photos: D. Clements
References
Green Chain Walk Geotrail: www.londongeopartnership.org.uk/gcgeotrail.html.
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SGI 4 Grange Brick and Tile Works
London Borough of Brent
The Grange Brick and Tile Works, Willesden Green
Grid reference: TQ 229 842
In what is now a purely residential area of Willesden Green, in the London Borough of Brent, there
was once a thriving Brick and Tile works, owned and run by George Furness.
George Furness
George Furness was a contractor of public works, with projects both in this country and as far afield
as Russia and South America. Several Willesden Green road names, for example Palermo Road
and Odessa Road, reflect his travels. After working on several railways, his biggest project in Britain
was as contractor for Joseph Bazalgette’s London Embankment and northern main intercepting
sewer. In 1873, George Furness bought Willesden land offered for development. Instead of housing,
he started his brick and tile works. The Grange Brick Works was for several years the biggest
employer in Willesden Green, and Furness was well-respected in the area. His grave can be found
in St. Mary’s graveyard, Willesden Green.
Brick Works
The site, known variously as Willesden Green Brick and Tile Works, The Grange Brick and Tile
Works, and Chambers Lane Brick and Tile Works, consisted of a deep open pit with rail lines
leading out from the pit face, several buildings for the manufacture and storage of the bricks, three
kilns, a reservoir and a chimney over one hundred and forty feet high.
Soon after the arrival in Willesden Green of the Metropolitan Railway, George Furness had spotted
the opportunity offered by the rise in population and growth of industries in the area. At the time, he
was living at Roundwood House (sadly now demolished, although Roundwood Park is still a feature
of the area) and set up his brick and tile works at The Grange in Chambers Lane. Chambers Lane
bricks were used for housing the influx of workers both for his own factory and for others nearby,
and can still be seen at St. Andrews Church on the corner of St. Andrews Road and High Road. The
topography of the part of Willesden Green between Chambers Lane, Donnington Road and Peter
Avenue was shaped by the excavations at the brickpit. The Grange was one of several hundred
similar pits in the London area in the late nineteenth century.
The Chambers Lane Works produced vases, flower
pots, drain pipes and glazed decorative tiles, but the
highest sales were of bricks - high quality red bricks
and also cheaper brown stock bricks. A few
Willesden buildings displaying Chambers Lane red
bricks remain. However, the most striking remains of
the brick works today are the blackened, overbaked
clinker bricks, often used in decorative panels in the
garden walls in several local streets. The best
examples can be seen in the following Roads:
Temple, Mora, Ivy, St. Michael’s, Hamilton,
Ellesmere, Fleetwood and Ambleside. The
abundance of these clinker bricks gives an indication
of how the brick works once dominated the area:
these over burnt bricks did not travel far. The need for land for more housing, finally led to the
closure of The Grange Brick Works in 1937. Houses now cover the whole area.
Geology of Willesden Green
In the mid-nineteenth century, the highest land in Willesden Green was a pocket of Claygate
Member (alternating silt and fine sand horizons at the top of the 50 million year old London Clay).
The hill is about 65 m at the highest point. In a Geologists’ Association report of an excursion
undertaken in 1916, it was stated that the Grange brickpit was in a continuation of the Highgate6
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Hampstead Ridge and a look at the geological map confirms that it lies midway between
Hampstead to the east and Hangar Hill Park to the west which is also topped by Claygate Beds.
During the 1916 excursion, ‘Attention was drawn to a quantity of curious “box-stones” consisting of
bedded ferruginous sandstone enclosing pure white sand.’ Ferruginous concretions and septarian
nodules also occur in places. Fossils from the Claygate Member at Willesden Green are recorded
by Wrigley (1921). The Claygate Member with its mix of clay, silt and sand, is a good medium for
making a better quality of fired bricks - bricks which are less liable to crack during the manufacturing
process. The British Geological Survey map Sheet 256 (North London) shows an area of ‘worked
ground’ over the Claygate Member, which largely represents the extent of The Grange brickpit.

Grange Brickworks (BGS NERC 201623, 201624, 201625)
References
Alan Godfrey Maps 1893, 1912, 1935. Willesden Green and Brondesbury London Sheet 36.
BGS map 2006. 1:50,000 Sheet 256 North London.
British Geological Survey BGS (NERC) for images: http://geoscenic.bgs.ac.uk/asset-bank/action/viewAsset?id=16151
(201625), 16150 (201624), 16149 (201623).

Ellison, R.A. 2004. Geology of London: Special Memoir for 1:50,000 Geological sheets 256 (North London),
257 (Romford), 270 (South London) & 271 (Dartford). British Geological Survey.
Green, J.F.N. 1916. Excursion to Highgate, Hampstead, and Willesden Green: Proceedings of the Geologists’ Association
27:139-140.
Wadsworth, C. 1996. George Furness. Willesden Local History Society. www.willesden-local-history.co.uk/books.htm
Whitaker, W. 1872 Geology of the London Basin. Memoirs of the Geological Survey, Part 4
Wrigley, A. 1921 The Claygate Beds at Willesden Green. Proceedings of the Geologists’ Association 32:139-140.
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SGI 5 Gordon Square Sarsen
London Borough of Camden
Gordon Square sarsen, WC1H 0PQ
Grid reference: TQ 2972 8228

(See also SGI 9, the Hanwell Sarsen)

An unworked, saccharoid sarsen stone, derived from the boulder fields of Wiltshire was erected in
Gordon Square Gardens in June 2013, to commemorate 75 years since the founding of the Institute
of Archaeology (IoA), now part of University College London (UCL).
Sarsens are the remnants of silica-cemented quartz-rich sandstones, so called silcretes or
duricrusts, belonging to Palaeogene and Neogene strata. Characteristically, these units have
weathered down to form isolated boulders which are now found overlying Cretaceous and
Palaeogene bedrock subsequently unaffected by later glaciations. In the UK, the sandy, ‘saccharoid
sarsens’ are best known from the Marlborough Downs of Wiltshire, though similar and related
lithologies (puddingstones and ‘hard’-sarsens) are also found throughout south-eastern England,
overlying the Chalk and the Thanet Sands, and in some cases, younger strata.
Holes and tube-like structures are typical of this variety of sandstone, their precise origin is unknown
but they have traditionally been interpreted as plant root casts. Several of these can be seen on the
back of this stone.
The sarsen here in Gordon Square Gardens was donated by a farmer, Gilian Swanton, who owns
land near Avebury in Wiltshire. It was collected from the Marlborough Downs and installed by ME
Construction. The solidity of sarsens, coupled with the relative ease of extraction made them the
stone of choice for Neolithic ‘architects’ in Wiltshire; notable uses are at Avebury Circle and
Stonehenge and sarsens are used as portals at the West Kennett and Wayland’s Smithy passage
graves. This legacy makes this sarsen a fitting memorial to the IoA.
Access
The gardens are located in Gordon Square WC1H 0PQ, and are owned by the University of
London. The gardens are open daily from 8 am to 8 pm, closed on Christmas Day. Nearest Tube
stations are Euston Square (Circle, Metropolitan, and Hammersmith & City) or Russell Square
(Piccadilly). Buses 59, 68, 91, 168, 7, 10, 18, 24, 29, 30, 73, 134, 188, 390 all stop nearby.

Two sides of the Sarsen in Gordon Square 2016. Photos: Ruth Siddall
References
Siddall, R., Kirk, W. & Robinson, E., 2014, The Urban Geology of UCL and the University of London; urban
Geology in London No. 1, 20 pp., http://www.ucl.ac.uk/~ucfbrxs/Homepage/walks/UCL&UoL.pdf
Ullyot, J. S., Nash, D. J., Whiteman, C. A & Mortimer, R. N., 2004, Distribution, petrology and mode of
development of silcretes (sarsens and puddingstones) on the eastern South Downs, UK., Earth Surface
Processes and Landforms., 29, 1509–1539.
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SGI 6 University College Hospital, Monolith & Shadow
London Borough of Camden
University College Hospital entrance, 235 Euston Road, NW1 2BE: Monolith & Shadow
Grid reference: TQ 2936 8234
A large ‘pebble’-like sculpture, a public artwork designed to be used as seating, is situated outside
the main entrance to University College Hospital (UCH) on the Euston Road. It is the work of
sculptor John Aiken and it was installed here in 2005.
The sculpture is made from a spectacular conglomerate, containing well-rounded clasts of quartzite,
granitoids, gneiss, basic volcanic rocks and ironstones just supported in a green, epidote and
chlorite-rich matrix. Marketed as Verde Tropicalía by stone contractors Granitos Maceiras, the stone
is derived from quarries at Morpará and Caetité in Bahia State, Brazil. Geologically, it is derived
from the metasediments of the Mesoproterozoic Espinhaço Supergroup, more specifically riftrelated, alluvial fan conglomerates from the Pajeu Synthem, a unit also called the Riacho Fundo
Formation. The Pajeu Synthem lithologies consequently underwent contact metamorphism at
hornfels facies. This explains the green, epidote and chlorite-rich matrix observed in Monolith &
Shadow as well as the heterogeneity of strength across so many different rock types within this
stone.
Access
UCH is located at 235 Euston Road, NW1 2BU. The sculpture is accessible without permission. It is
located outside the main hospital entrance on Euston Road, at the top of the steps to the left hand
side of the doorway. Nearest Tube stations are Euston Square (Circle, Metropolitan, and
Hammersmith & City) or Warren Street (Victoria & Northern Lines). Buses 18, 30 & 205 stop outside
the hospital at Bus stop W.

Photos: Ruth Siddall
References
Danderfer, A., De Waele, B., Pedreira, A. J. & Nalini, H. A., 2009. New geochronological constraints
on the geological evolution of Espinhaço basin within the São Francisco Craton - Brazil.
Precambrian Research 170:116–128.
Siddall, R., 2016. There’s an awful lot of conglomerate in Brazil: ‘Monolith & Shadow’ revisited.
Geology Today 32:205-207.
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SGI 7 Memorial to the Siege of Malta
City of London
Memorial to the Siege of Malta, Tower Hill, EC3R 5BJ
Grid reference: TQ 3335 8069
It is common practice to construct war memorials commemorating events in far-off theatres with a
stone local to that area or to the home of the troops who fought there. This is certainly the case with
the Memorial to the Siege of Malta, commemorating the ‘George Cross’ Islanders’ strength and
suffering during the siege of 1940 to 1942.
The stone used here comes from the island of Gozo in the Maltese archipelago and it quarried from
the Scutella Bed of the Oligocene Lower Coralline Limestone. The name derives from the fact that
this unit is packed with fossil echinoids of the species Scutella subrotunda and these are clearly
visible, primarily as longitudinal cross-sections in this monument. The fossil stand out white against
the buff coloured, calcarenitic limestone. Scutella subrotunda is restricted to Oligocene and Miocene
strata of the Mediterranean region. It is a Clypeasteroid echinoderm, resembling modern ‘sand
dollars’, which have flattened, circular tests.
Access
The Malta Memorial is located in the pedestrianised area, just off Byward Street outside the church
of All Hallows-by-the-Tower, EC3R 5BJ. The nearest Tube station is Tower Hill (Circle and District
Lines). Buses 15 and RV1 stop on nearby Great Tower Street and at Tower Hill Station.

Photos: Ruth Siddall
References
Pedley. H. M., House, M. R. & Waugh, B. 1976. The Geology of Malta and Gozo. Proceedings of the
Geologists’ Association 87:325-341.
Siddall, R. 2014. Spitfires and Sand-Dollars: The Memorial to the Siege of Malta, Byward Street EC3; Urban
Geology in London No. 19 www.ucl.ac.uk/~ucfbrxs/Homepage/walks/MaltaMemorial.pdf
Wigglesworth, J. C. 1964. The tertiary stratigraphy and echinoid palaeontology of Gozo, Malta. Unpublished
PhD thesis, Durham University: http://etheses.dur.ac.uk/9003/
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SGI 8 Hanger Hill Park
London Borough of Ealing
Hanger Hill, Hillcrest Road, Ealing
Grid reference: TQ 1818 8198
Hanger Hill Park is a worthy site of geological interest as the public open space is underlain by three
different geological strata. The park is laid out on a north-facing slope with the valley of the Brent
between the park and the high ground of Horsenden Hill on the far side. Horsenden Hill has been
designated a Locally Important Geological Site for similar geological strata that underlie Horsenden
Hill. There are a few exposures on Horsenden Hill whereas the geology can only be gleaned by
inference on Hanger Hill which is much more managed. North London has several hills providing an
interesting landscape. The highest are Hampstead Heath and Harrow Hill with Barn Hill and Dollis
Hill at slightly lower elevation. All these hills are capped with gravel which helps protect them from
erosion. Rainwater percolates through the gravel and appears as a spring line with the underlying
clay which erodes much more rapidly.
Black Park Gravel
The gravel underlying the top of Hanger Hill is the Black Park Gravel. This is the earliest of the
gravels to be deposited by the River Thames following the great Anglian Ice Age that reached as far
as North London 450,000 years ago, with evidence of glacial till extending as lobes into Finchley
and Hornchurch. Prior to this most extensive of the ice advances, the Thames flowed further north
through the Vale of St. Albans to reach the North Sea in the Clacton area. It was the ice that pushed
the river south into more-or-less its present position as the glaciers melted at the ends of the ice
sheet. Subsequent ice ages have also left their mark in a series of terraces bordering the present
River Thames. The gravels capping the other hills mentioned above are older, Pre-Anglian gravels
relating to former tributaries of the Thames flowing from the Weald across what is now the Thames
Valley to join the former route in the Vale of St. Albans. All the gravels are predominantly formed of
flint clasts originating from the hard grey layers within the chalk; some of them are rounded, implying
they are reworked from earlier transport and deposition. The proportions of rounded pebbles and
the minor exotics such as white vein quartz, Bunter pebbles and Lower Greensand chert help to
characterise the differences between the various gravels. The Black Park Gravel contains all of
these ingredients; the Lower Greensand chert will have come from the Weald to the south whereas
the Bunter pebbles were derived from the north. They are present in the Pre-Anglian gravels but
extremely rare in subsequent Thames gravels. The Black Park Gravel is associated with a number
of other ‘erratics’ in deposits elsewhere, transported by the ice and subsequently washed into the
gravels. In east London a boulder of dolerite was found within the gravel. This has now been placed
in the Visitor Centre in Bedford’s Park, Havering as it is believed to have originated from the Whin
Sill in the north of England and has a story to tell. Elsewhere, at Swanscombe, these early Thames
gravels are associated with rare fragments of human skull, dated at about 400,000 years ago.
Black Park Gravel underlies the woodland on the park extension on the east side of the Hanger
Lane (North Circular Road). The dense undergrowth makes it difficult to find any exposures but just
occasionally a few pebbles can be spotted amongst the roots of trees. Further evidence is provided
by gullies orientated down the slope, originating from springs at the junction of the Black Park
Gravel with the underlying Claygate Beds. In the eastern end of the park the origin is within the
gardens bordering Hillcrest Road. The most prominent gully extends from the southern perimeter
fence with the houses and continues down slope, to beyond the club hut for the Pitch and Putt
course where the slope flattens out, dividing the course, right down to the northern perimeter of the
park where it disappears underground. Further gullies can be seen at the west end of the park in the
wooded area (Fox Wood).
To the west of Fox Lane there is now a sports field, artificially levelled when a former reservoir was
backfilled. During the digging of the reservoir in 1887 Allen Brown describes the gravels: ‘numerous
boulders of small size have been found, some of which are striated’ (i.e. scratched by glaciers). He
goes on to list the types of boulders which included three varieties of granite, quartz, quartzite,
veined greenstone, trap, Carboniferous Limestone, red sandstone, Upper Oolite, Forest Marble,
11
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Lower Greensand with glauconite, Bargate Stone, Chalk Rock, flint and Sarsen. As with the Whin
Sin boulder, the implication is that many of these clasts were transported by ice and then washed
into the Black Park Gravel as the ice melted. The Lower Greensand chert and the Bargate Stone
came from the Weald to the south as tributaries of the Thames. Four years previously Brown found
artefacts close by associated with the Black Park Gravel. Two hand axes in the British Museum
were identified by Juby in 2011 as J.A. Brown no 23 and 59. Four further implements reside in
Gunnersbury Park Museum and the British Museum, all of them very abraded suggesting they may
have been reworked from the Pre-Anglian gravels.
50 million year time gap
There is a time gap of nearly 50 million years from the base of the Black Park Gravel to the top of
the London Clay. During this time Africa collided with Europe leaving just a small fragment of the
once extensive Tethys Ocean that we recognise today in the Mediterranean Sea. In the UK we
cannot boast the dramatic mountains of the Alps but the collision has produced a crumple that has
raised up the layers of rock between the south of London and the English Channel (what we now
call the Weald) and down-folded the younger rocks of the London Basin. The younger rocks have
been eroded from the centre of the Weald to expose Jurassic rocks at the core. In the London Basin
the London Clay is preserved.
Claygate Member of the London Clay Formation
At the top of the London Clay the silty nature of the layers has resulted in it being given the name
Claygate Member, first described from Claygate to the southwest of London. It is thought to be a
rather more near-shore facies than the London Clay proper with alternating layers of clay and silt as
sea-levels fluctuated. Very often a spring line occurs at the base of these layers and also,
sometimes from within the layers as well. Three small ponds opposite the entrance to the ‘Pitch and
Putt’ are possibly spring-fed. These are all within the Claygate Beds, midway between the Black
Park Gravel and the London Clay and are probably the result of water forced to the surface by one
of the clay layers. At the northern edge of the park a spring marks the junction of the Claygate
Member with the underlying clay-rich London Clay.
London Clay
The London Clay is termed ‘blue clay’ and at depth it does have a bluey tinge to the otherwise grey
clay. We are more familiar with it near the surface where the iron within it has been oxidised to give
the clay an orangey colour. No exposures were observed in Hanger Hill Park. It was formed
between 55 and 50 million years ago in a moderately deep sea fed by large muddy rivers from
somewhere in what we now term the Midlands. Fossils have been found in the London area, often
old collections gathered when railways and roads were being excavated, but the best place to find
them now is at Warden Point on the Isle of Sheppey. Wood is a common element, some of it heavily
bored by the wood-boring bivalve Teredo (shipworm). Also common are seeds and fruits from land
plants, washed in by the rivers and these give us the best clues about the environment at the time.
Nipa palm is found today in places like Malaysia and indicates a climate that was wet and warm
whilst Magnolia seeds indicate some sort of seasonality. At the time Britain lay at a similar latitude to
Barcelona today and summer temperatures there now are similar to Malaysia. Other land-derived
fossils are very occasional birds and mammals. Turtles and crocodiles are also present. More
common are fully-marine molluscs, fish, sharks, crabs and lobsters.
Access
Open access from Hillcrest Road, Hanger Lane and Fox Lane. Parking in Hillcrest Road, off A406 Hanger
Lane (except weekdays between 09.00 to 10.00, and 15.00 to 16.00, for permit holders only). There is a mall
car park (approx. 20 spaces) for visitors to the playing fields, to the west of Fox Lane. Hanger Lane tube
station is approximately 15 minutes walk away. Buses 83, 112, PR1 run along Hanger Lane.
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Small ponds near the base of the prominent gully on the east side of the park.
Photo: Ann Davidson
References
Allen-Brown, J.1883. On probable glacial deposits, or evidence of the action of ice near Ealing, Middlesex.
Proceedings of the Geologists’ Association 8:173-181.
Allen-Brown, J.1887. Excursion to the Mount, Ealing and Horsington Hill. Proceedings of the Geologists’
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SGI 9 Hanwell Sarsen
London Borough of Ealing
Hanwell Sarsen, Elthorne Park, Ealing
Grid reference: TQ 158 794
It is unusual to find sarsen stones in London. Sarsens are rather rare and mysterious. The name is
derived from the Anglo-Saxon words ‘sar’ meaning ‘troublesome’ and stan meaning ‘stone’ and
there are a number of myths surrounding their origin including that of ‘growth’ or ‘breeding’ stone as
they would just appear at the surface of a ploughed field. The big stones of Stonehenge are sarsen
stones and they are often found scattered over the chalk Downs or in valley bottoms, having
descended slowly from the high ground above. They often contain holes where roots have plants
went through the sand before it hardened and in these cases it is probable that they formed near the
surface where circulating groundwater extracted silica from the sand and then redeposited it as a
cement. In this area it is likely that origin of the sand is the Upnor Formation within the Lambeth
Group, dated at about 55 million years old, and that it was cemented in an exceptionally warm
period less than a million years later, during the times of the overlying Reading Formation. Being
harder than the sediments above and below these layers resisted erosion and are usually found as
isolated blocks long after their encasing sediments have been washed away. There are younger
sarsens as well. For example the ones found on Bagshot Common that must be younger than the
50-million year old Bagshot Sand that they rest on top of and may have been cemented during a
warm period in the Miocene some 35 million years later between about 17 million and 15 million
years ago. Blocks from these sarsens were used to build Windsor Castle.
So, how did a sarsen end up in Elthorne Park, Hanwell? The most likely answer is that it was
transported to somewhere local by water in a fast flowing river at the end of one of the glaciations
that typify the last 2 million years. The gravel underlying Hanwell is the Taplow Gravel, dated at
about 200,000 years old. Ice did not reach London during the preceding glaciation but thawing of
permafrost would have released large amounts of water that may have been able to move a boulder
of this size (approximately 1½ m across and ⅔ m high). One theory is that it was found by workmen
in the 1930s in a gravel pit near Hanwell Station not far from Elthorne Park. Another is that it was
found in the early 1900s in the adjacent Townholm Crescent when it was being excavated.
Apparently the stone was discovered just below the surface in a layer of gravel in association with
Saxon artefacts. Sarsens are not usually found within the Taplow Gravel but it is not so uncommon
to find them in the older Black Park Gravel. Hanger Hill is not very far away and that is capped by
Black Park Gravel and indeed contemporary descriptions of boulders found when excavating for a
reservoir report sarsen stones amongst the rather exotic boulders found there (see SGI 8). The
Black Park Gravel was the first gravel to be deposited at the end of the most extensive of the ice
ages, the Anglian, which ended about 400,000 years ago, and it commonly contains exotic boulders
that were transported by the ice from far afield. Proof of the most southerly extent of the Anglian ice
sheet lies in Finchley and Hornchurch to the east where glacial till is found overlain at Hornchurch
by the Black Park Gravel. As the ice melted and the till was eroded some of the boulders ended up
in this gravel. A more likely explanation is that the boulder was then transported to Elthorne Park
from the Hanger Hill area by humans, possibly in Saxon times or much later. The reservoir was
being dug on Hangar Hill in the late 1880s but there may also have been quarries close by.
The Hanwell Sarsen is a feature just inside the entrance to Elthorne Park from Boston Road. It is
described as ‘worn’ and it appears that large pieces have broken off three sides. Some of the
rounding is likely to be an original feature from the way the sand was cemented and the breakage
could be a natural process when soft material was eroded around hardened block so that lumps
broke off. The pitting and ridges are probably related to roots. It has also been described as an
‘erratic’ but it is not in the strict sense of the term. It may have been moved by a glacier for some of
its journey but true erratics are boulders actually found within glacial till. Although the Anglian icesheet came to North London, there is no evidence that it came as far as Elthorne Park.
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Access
Elthorne Park is on the A3002 Boston Road. Buses E8 and 195 pass by the entrance to the park.
The nearest tube station is Boston Manor on the Piccadilly line towards Heathrow. A sign outside
the station says it is 940 yards to the park. There was some on-street parking in 2015. There is an
information board adjacent to the sarsen and it is the topic for an Earthcache.

Photos: Theresa Ball

The Hanwell Sarsen in 2015

Photo: Ann Davidson
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See also SGI 5, the Gordon Square Sarsen
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SGI 10 Shooters Hill
Royal Borough of Greenwich
Shooters Hill
Grid reference: TQ 438 765
Solid Geology of London from Shooters Hill
Near the Red Lion (TQ 433 766) on Shooters Hill is a good vantage point to look down the hill, over
Canary Wharf and beyond and to try to see how the geology beneath you relates to the wider area.
In the foreground is the Blackheath plateau that stretches from Blackheath in the west to Erith in the
east. It is called Blackheath from the rounded black pebble nature of this former London Clay
‘Bottom Bed’, currently known as the Blackheath Member of the Harwich Formation. Across the
Thames, the ridge in the far distance and slightly to the right is Hampstead Heath with the Stanmore
Ridge beyond, more to the left. Epping Forest ridge lies further to the east. All of these high points
are underlain by the full thickness of the London Clay including the sandy/silty layers of the Claygate
beds at the top (approx. 100m OD) and locally the younger Bagshot Sand above. At about 50
million years old Bagshot Sand is the youngest rock type of the ‘solid’ geology beneath London but
is nowhere to be found to the south of the Thames in the London area. In north London the London
Clay has proved an excellent medium for tunnelling which has given rise to the extensive
Underground network, the first of its kind in the world. In southeast London earth movements over
time have pushed up a ridge of older rocks to form what is known as the Greenwich Anticline.
Younger rocks such as the London Clay have been eroded so that the older rocks lie near the
surface in parts of the Greenwich area. For example, under the Thames Barrier Chalk is near the
surface, and used to be quarried near Lewisham in the Ravensbourne Valley. The lack of London
Clay is the reason why southeast London was traditionally served by only surface trains. With
improved tunnelling techniques the Underground has recently been extended to the area.
Geology of Shooters Hill
Shooters Hill rises above the Blackheath plateau as a remnant of the former geology that once
covered the area. It is underlain by the full depth of London Clay with the Claygate Beds towards the
top of the hill. It is capped by sand and flint pebbles, which is the reason that it has not been eroded
and a line of springs exists around the hill at the base of the pebbles. Similar pebble beds are found
capping the highest hills across London and there is an argument on exactly when they were laid
down and whether they were deposited on beaches or by earlier river courses. An estimate of two
million years is the age often quoted but all we can say for sure is that it was sometime before the
great ice sheet of the Anglian glaciations reached north London some 450,000 years ago.

Shooters Hill looking east from a high building in Deptford, September 2017. Photo: Laurie Baker

The origin of the gravels is a bit of an enigma. There is evidence that the Thames flowed to the
north of London before the ice sheet came and the route seems to be through the Vale of St. Albans
and out to the North Sea near Clacton. Extensive gravel in the Stanmore area of north London is
probably a tributary flowing from the south. The gravel capping other hills at much the same height
(about 130m) e.g. Hampstead Heath and Shooters Hill, has therefore also been termed ‘Stanmore
Gravel’. The nature of the clasts is comparable. It is hard to understand how these widely dispersed
locations could have been linked which is why it has been suggested that this was once an ancient
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beach only 2 million years ago relating to the fossiliferous deposits of the Red Crag of the Suffolk
and Essex coast. However, the gravels are more likely to have been deposited by a number of
different tributaries flowing north from the Weald to the Thames, across what is now the Thames
Valley.
Springs on Shooters Hill
Springs rise at the base of the gravels and also at the junction between the Claygate Beds and
London Clay. The hill forms the watershed between streams towards the Quaggy in the west and
towards the Cray in the east. The Red Lion Inn had its own well, and on the other side of Shooters
Hill at the entrance to Castle Woods there was a very welcome dipping well after a long climb from
Deptford. These wells provided abundant good drinking water by tapping into sandy Claygate Beds
and overlying Stanmore Gravel which cap the hill. As Shooters Hill is one of the highest points in
London, pumping mains water up 130m was always difficult. A constant supply for the highest 300
houses was only achieved in 1910 by the building of the water tower at the top.
An old mineral well on
the north side of the hill
used to be important as
a famous spa. Its
location has been traced
to the garden of the
erstwhile Eagle Public
House, 78 Red Lion
Lane. According to old
maps the Eagle Tavern
dates from about 1866
with the well beside a
cottage in the garden.
The well was first
described in 1673.
Although the well
disappears from maps by
1888, the cottage
remained until about
Section through Shooters Hill (Laurie Baker)
1924. The Eagle Tavern
closed its doors in 2013 and has now been divided into residential apartments. The Mineral Well
was sunk into the London Clay and the water is from a quite different source to the spring lines.
Nearby boreholes show occasional thin sand layers within the clay. The mineral water, enriched in
magnesium sulphate (Epsom Salt), by weathering of the London Clay, came from these sand
layers. Several of the south London spas obtained ‘purging waters’ from a similar source. Further
details can be found in Mather & Duffin, 2016 (see details below).
Access
Shooters Hill lies on the line of the old Roman Road, Watling Street now the A207. Bus routes 89,
244 and 486 go to the top of the hill; the 486 starts from North Greenwich Station (Jubilee Line).
Reference
Mather, J.D. & Duffin C.J. 2016. Nathaniel Hodges and the purging wells of Shooter's Hill. In: Geology and
Medicine: Historical Connections. Geological Society Special Publication 452.
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SGI 11 Thames Barrier
Royal Borough of Greenwich
Thames Barrier, Unity Way, Woolwich SE18 5NJ
Grid reference: TQ 415 793
Opened in 1984, and pictured on the front cover of the latest (2004) Geological Survey Memoir for
the London District, the Thames Barrier is an impressive civil engineering achievement. Extending
across the river at Woolwich Reach, the barrier is part of London‘s defences against the risk of
flooding and comprises a series of giant movable gates which can be closed when an exceptional
high tide is expected. The level of high tides in the Thames Estuary has been steadily rising and
since the severe east coast flooding of 1953 it has been recognised that there was a need to
improve London’s flood defences. The increasing flood risk is due to rising sea levels as a result of
global warming combined with the fact that South-East England is slowly sinking leading to an
increase in the tidal range. Tide records indicate an alarming 8 millimetre per year rise in the level of
the Thames Estuary. Design and construction of the Thames Barrier has been well documented.
Because the design of the piers, sills, gates and machinery could not tolerate any movement in the
foundations the ground investigations had to be extremely thorough. Seventy three boreholes were
sunk which revealed that the northern half of the site is underlain by Thanet Sand and the southern
half by Upper Chalk. Fortunately the chalk bedrock was below that affected by periglacial activity
(i.e. permafrost conditions) during the Ice Age which has turned the surface of the Chalk elsewhere
into an unstable rubble by frost shattering. However, some difficulties were encountered such as
minor faults with lateral and vertical displacements of up to 50 meters and 5 metres respectively.
The Thames Barrier, in fact, sits astride the Greenwich Fault, a major fracture in the deep bedrock
of the region. The Greenwich Fault passes across the northern limb of the Greenwich Anticline and
continues north-east into Essex where it is known as the Wickham Bishops Fault. This fault is
thought to have been responsible for the Essex Earthquake of 1884 and so seismic studies were
carried out as part of the investigations which concluded that there was insignificant risk of further
tremors in the area arising from this fault.

Cross-section of Thames Barrier showing the position of the piers and underlying geology
(Paul Rainey, LGP)
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Access
The Thames barrier has a visitor centre and a terrace café on the south bank of the river. Special
arrangements can occasionally be made for groups to visit the barrier itself. The Thames Barrier is
easily accessible by train to Charlton from where it is about a 20 minute walk to the east, or there
are 161 or 472 from North Greenwich along Woolwich Road, stopping at Greenwich Trust School
from where the Barrier is signed.
Text from GeoEssex/Essex Field Club with thanks

Thames Barrier, October 2011 during the annual closure showing the barriers and cranes
Photo: Laurie Baker
References
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257 (Romford), 270 (South London) & 271 (Dartford). British Geological Survey p. 80.
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SGI 12 Blackwall Drift Filled Hollow
Royal Borough of Greenwich and London Borough of Tower Hamlets
Blackwall Drift Filled Hollow, Blackwall Tunnel
Grid Ref: TQ 386 802
Evidence for drift filled hollows (possible collapsed pingos) beneath London
When the first Blackwall Tunnel was completed in 1897 it was the longest underwater tunnel in the
world and a remarkable engineering achievement, not least because of the unusual geology of the
site. Beneath the ‘drift’ deposits of sand and gravel dating from the Ice Age the surface of the
bedrock in this part of London is usually fairly level with no variations more than about 5 metres in
height. However, the survey for the tunnel revealed a deep drift-filled depression at Blackwall
extending through the bedrock of London Clay, Lambeth Group and Thanet Formation, down at
least 60 metres into the Chalk. This presented real difficulties to the tunnellers and the tunnel took
six years to build.
The second Blackwall Tunnel constructed in the 1960s downstream of the first encountered similar
difficulties. The two tunnels had passed through a buried, elongated, basin-like feature with almost
vertical ‘cliff-like’ walls and completely filled with sand and gravel. It was one of many such
depressions that have since been found to be present beneath central London between Battersea
and Canning Town.
Others were encountered when the Rotherhithe Tunnel was excavated, and more recently they
have been discovered in the Olympic Park, Stratford, near the Velodrome and near Newham
Hospital, Newham (during the tunnelling for the Lee Tunnel). The ground below the Lee Tunnel
hollow proved to be affected at over 70m below ground level. In excess of 50 of these features, of
various sizes, have been found in the Greater London area, and are continuing to be found during
construction works.
These depressions were originally thought to have been formed by the scouring action of glacial
meltwater, and although this may explain some of the shallower features, it does not explain the
great depth of the larger ones and the fact that there is usually bulging and destruction of the strata
at their base. Research published in 1979 came up with a most unexpected theory for their
formation which is today still being debated as the answer to the puzzle. Hutchinson suggested the
depressions were the scars left behind by the melting of pingos at the end of the last glacial stage.
Pingos are massive bodies of ground ice that grow by drawing water from unfrozen ground beneath
the permafrost, the influx of water from below accounting for the bulging of the underlying strata. It is
thought that at the end of the glacial stage, melting of the pingo resulted in the collapse of overlying
deposits into the hole left by the melting ice. The sudden release of water previously confined in the
Chalk aquifer below would have deepened the hollow and accounts for the presence of large chalk
blocks that were found in the gravel some 15 metres (45 feet) above the Chalk strata. Pingos exist
in Arctic areas today such as north-west Canada, giving us a vivid reminder of conditions that
existed along the Thames valley during the most recent glacial stage, one of the coldest periods of
the Ice Age.
This theory still stands as a potential mode of formation for these larger features, however current
thinking suggests that a combination of pre-existing faulting and high groundwater pressure
changes during the Quaternary may also explain why so many of the features exist.
Original Text from GeoEssex/Essex Field Club with thanks. Updated 2017 by Jackie Skipper, GCG
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A section through the bedrock beneath the Thames at the site of the Blackwall Tunnel. The
deep depression, now filled with gravel and sand, is thought to be the remains of a pingo.
Illustration from the British Geological Survey, London Memoir Fig. 36c
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SGI 13 Pinner Hill Golf Course
London Borough of Harrow
Pinner Hill Golf Course, South View Road, Pinner Hill, Middlesex HA5 3YA
Grid reference: TQ 109 915
Pinner Golf Course
Pinner Golf Course in the London Borough of Harrow is noted for its small exposures of Stanmore
Gravel. It was not deemed worthy of geological protection as the Type Area, Site of Special
Scientific Interest (SSSI) can be found not far away in Harrow Weald (GLA 18). However, it is of
sufficient interest to be mentioned as a Site of Geological Interest (SGI). While most of the course is
London clay, the higher ground in the vicinity of the club house is Stanmore Gravel.
Stanmore Gravel
The Stanmore Gravel is composed of gravels and sand, with a clayey matrix. The gravels are
mostly flints with a little quartz/quartzite and Lower Greensand Chert in the fine fractions. The clay
matrix is orange brown or pale grey. It has been difficult to date as it does not contain fossils but it is
believed to have been laid down sometime between 2 million and 500,000 years ago. The origin of
the gravels has long been debated. They have been interpreted as fluvial in origin, either laid down
by the precursor of the modern Thames, which flowed up through the Vale of St Albans, or north
flowing tributaries of this proto-Thames the Mole/Wey. Alternatively, a marine origin has been
suggested, laid down off-shore or as beach gravels. The presence of Lower Greensand Chert
pebbles within the gravel informs us that at least some of the clasts came from the south where the
uplifted dome of the Weald had been eroded to expose these early Cretaceous strata and transport
them across what is now the London Basin.
An example of the gravel was well-exposed in 2014 in the roots of an upturned tree at the western
edge of the golf course. Other indirect evidence of its existence is the presence of the moat that is
positioned on the natural spring line at the junction of the gravel and underlying London Clay. Water
always takes the easy route and the nearly impermeable London Clay forces groundwater to the
surface. Below this is a change of slope, another indicator that we have stepped off the gravel
plateau.
London Clay
Most of the golf course is composed of London Clay under the turf, but a small temporary exposure
was encountered near the northern edge of the golf club, down slope from the moat. Although
London Clay underlies most of London it is often difficult to see as it erodes easily and is quickly
vegetated. Grave yards and temporary exposures are the most likely encounters. It is described as
a ‘blue clay’ but close to the surface the iron in the clay weathers to a rusty orange. The London
Clay was laid down between 55 and 51 million years ago in a relatively deep sea fed by large rivers
from land in approximately the position of the Midlands today. As well as clay eroded from the
existing land surface at the time the rivers brought with them wood and seeds from land plants and
occasional land animals and birds, mostly disarticulated. Nautiloids and fish swam in the sea and
bivalves and snails were the most common bottom dwellers, along with a liberal sprinkling of crabs
and lobsters. This was the dawn of the mammals after the end-Cretaceous extinction of the
dinosaurs and ammonites. From the seeds the climate is interpreted to be comparable to Malaysia
today with Nipa palms. The presence of Magnolia and other seasonal plants implies there was
some seasonality.
A time gap of about 50 million years exists between the laying down of the clay and the gravels
during which time Africa collided with Europe, closing the Jurassic Tethys sea to the remnant
Mediterranean we have today, pushing up the Alps and their extension of a small ‘crumple’ in the
south of England. There are likely to have been younger sediments that have subsequently been
eroded.
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Access
The golf course is difficult to reach by public transport and so car travel is recommended. There is a
car park but permission to visit should be sort from the golf club.

Moat at spring line between Stanmore Gravel View over London with Harrow on the Hill and
and London Clay
St. Mary’s Church on the right-hand side
Photos: : D. Clements 2014
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SGI 14 Caledonian Park
London Borough of Islington
Caledonian Park, Market Road, Islington
Grid reference: TQ 3024 8478 Clock Tower
Caledonian Park
Caledonian Park is chosen as a Site of Geological
interest on account that it was, for a short time, a
brickfield where interesting fossils, 50 million
years old were found. Caledonian Park was
afterwards the site of the Caledonian Cattle
Market that began operation in 1855 but by the
time of the First World War it had started to
decline and was finally closed in 1939 at the start
of the Second World War. The parallel flea market
survived the longest. This live meat market
moved from Smithfield (the Smooth Field outside
the walls of the City of London) which became a
market for dead meat only. The site was close to
the goods yards of King’s Cross and animals
could be herded the short route up York Way to
the market.
Brickmaking on Caledonian Fields
Before the arrival of the market the area was
fields upon which bricks were made. The clay
came from the London Clay beneath the fields
when tunnels were dug for the trains into and out
of Kings Cross. The railway opened in 1852 and
prior to that the dug clay excavated from the
tunnels was laid out on the fields to weather
before being made into bricks. This provided a
bonanza for fossil collectors and many fine examples are to be found in the Natural History
Museum. After weathering over winter the clay was mixed with sand and chalk to stop shrinkage.
Ash was added to the mix to provide organic material to aid the firing process. Brick-making tended
to be an itinerant trade, often operated by families. The clay and other ingredients were mixed in a
pugmill with water, and then kneaded, much as dough, to make it smooth and pliable. From images
and descriptions this seems to have been women’s work. Often it was the father who was the clotmoulder and it was his job to throw the processed clay into the mould. Very often it was the older
boys who did the donkey work of carrying first the clay and then the finished bricks on special
barrows. The bricks were stacked into low hacks to dry out for about six weeks before being rebuilt
into a large clamp. Kindling was pushed into the centre and lit for just a few days, then removed and
the organic material added to the clay did the rest. This process lasted a further six weeks until the
clamp was cool and it was dismantled. The bricks on the outside of the clamp were under-fired and
went back into the next clamp, the ones in the centre, the clinker, were not suitable for building but
often ended up in garden walls as welded lumps. They did not travel far and are a good indicator of
nearby brick works. The malms, the best bricks, were used on the exteriors of houses. This low
temperature process resulted in the familiar yellow London stock bricks ubiquitous in housing of this
period. The picture below of the Marl Pond in Caledonian Road may well have been painted from
the east side of Copenhagen Fields, bordering the Caledonian Road. It depicts the pugmill sitting on
top of a mound of clay. As the excess water drained out of the clay it formed a pond at the base
which the locals took full advantage of as a skating rink.
Other local brickmaking
Many of the fields of Islington disappeared at this time. As the demand for housing increased the
open area left for the dairy farmers became smaller and the cattle were often kept inside for long
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periods on a very unwholesome mix. Not surprisingly they became diseased and the two principle
dairy farmers, Mr Rhodes and Mr Laycock turned their remaining fields over to the more profitable
business of brick making. To the east of the Caledonian Road Brickearth, overlying gravels is a
wind-blown loess derived from retreating glaciers, possibly as recent as 20,000 years ago and
reworked by water to supply a clay that has just the right mix of sand and chalk without the need for
adding them to the clay, unlike the underlying much older London Clay. Once the Brickearth was
worked out the bricks were used on the spot for house-building. The painting of the Stonesfield
Estate brickfields (Liverpool Road) below shows a simpler pugmill to the one used on the
Caledonian Road – only organic material needed to be added to the Brickearth (more properly,
Langley Silt) found in this area. In this painting the clay was sent by gravity down a chute to the
brick-maker’s bench where it was processed. The special barrow can be seen on the right-hand
side of the picture, used to transport the bricks for building into the low hacks depicted along the
middle distance. Once the clay had dried out, the bricks would have been rebuilt into the large
clamps for firing (not shown in this image). A marvellous cartoon by Cruikshank captures the period
beautifully.

London Going out of Town or the March of Bricks and Mortar by George Cruikshank, 1829
What the fossils tell us about the London Clay environment
Fifty-five million years ago this area was under a moderately deep sea with the closest land
somewhere towards the Midlands. The temperature was hot and wet and muddy rivers flowed into
the sea depositing a fine clay, often including the leaves and fruit of land plants. Quite large logs
also turn up within the London Clay along with numerous smaller fragments. Very occasionally the
fossils of land animals of the time are found and even rarer are the occasional very delicate fossils
of birds. It is the plants that give us the biggest clues to the environment of the time. The Nipa palm
is a common fossil and this plant is still found today in places such as Malaysia, in a climate very
different to the one experienced now in the UK. There are also flowering plants such as Magnolia
which give some indication of different seasons. At the time Britain was lying at 41° north, the same
as Barcelona, Rome and Istanbul today. Summer temperatures in those cities are similar to
Malaysia. Islington is now almost entirely built over and it is no longer possible to find any fossils but
a visit to Warden Point on the Isle of Sheppey in the Thames Estuary can be productive. The
majority of fossils are marine molluscs such as bivalves and gastropods but commonly there were
also crabs, lobsters, fish, sharks and turtles. Many fossils from Copenhagen Fields ended up in the
Natural History Museum although sadly they are not on display to the public.
25

December 13, 2017

A Natural History Museum label for a lobster found when the tunnels were being excavated.
Copenhagen House was demolished to make way for the cattle market. Dr Wetherell was a local
physician who paid workmen for fossils by offering them free doctoring.
Six examples of London Clay Fossils: Nipa fruit, Magnolia seed, shark’s tooth, crab, snail, bivalve
© Natural History Museum

Caledonian Park today
In the late 1960s housing was built around three sides of the perimeter but the centre of the site
remained open space and was laid out as Caledonian Park in 1970. The Clock Tower in the centre
and the perimeter railings along Market Road remain as a reminder of the former Cattle Market.
There is a very fine view over London from the top of the Clock Tower. In 2016 a successful
Heritage Lottery Bid provided funds to conserve the Clock Tower. In addition the adjacent proposed
Cally Clock Tower Centre will be a public space with facilities for the local community, including
educational displays and activities, a café and accessible toilets, due to be completed in 2018.
Access
Caledonian Park is a public Park with pedestrian access from Market Road on the south side. It is
open from 8 am to dusk. There is limited meter parking in Market Road. The nearest underground
station is Caledonian Road on the Piccadilly line. It is served by the 274 bus along Market Road, the
390 bus along York Way to the West and the 17, 91, 259 and 273 along Caledonian Road to the
east.

The Marl Pond 1840, near Hagbush Cottage and Brickmaking on the Stonefields Estate (Liverpool
Copenhagen House (between York Way and
Road).
Caledonian Road) showing the pugmill on top of the
clay mound with the frozen pond in the foreground

References
Extract from the 1871 OS map showing the tunnel from King’s Cross underneath the Caledonian Market.
George Cruikshank, 1829: www.museumoflondon.org.uk/discover/losing-londons-common-ground
Fossil images: Natural History Museum Fossil-Explorer App: www.nhm.ac.uk/take-part/identify-nature/fossilexplorer-app.html
Marl Pond & Stonesfield Estate: Islington Local History Centre: www.islington.gov.uk/libraries-arts-andheritage/heritage/local-history-centre
A history of the market with numerous pictures: http://alondoninheritance.com/tag/metropolitan-cattle-market

26

December 13, 2017

SGI 15 Brick and tile kiln, Walmer Road, Notting Hill
Royal Borough of Kensington and Chelsea
Brick and tile kiln, Walmer Road, Notting Hill
Grid reference: TQ 24219 80570
The Walmer Road ‘bottle’ kiln is a rare example of what was once a common design of brick and tile
kiln in London. Very few are still in existence. In 1774, the Penton family, of Walworth Road,
obtained permission to dig clay to make bricks for housing, and work in the brickfields began around
1781 in the area now occupied by Avondale Park. During most of the nineteenth century, this area
of Notting Hill was known as ‘The Potteries and Piggeries’. They will have exploited the local
Brickearth which is excellent for brick making as it contains the right mix of clay, sand and ground
up chalk, deposited in pockets as a ‘rock flour’, blown by the wind from a retreating glacier. In this
area the Brickearth is named the Langley Silt.
The existing tile kiln in Walmer Road belonged to Norland Pottery Works started by William Adams.
From the mid nineteenth century, with the growth of industry and consequent increase in population,
brickworks were commonplace throughout the whole of what is now Greater London. London Clay
was widely dug to produce bricks for housing. By 1833, several kilns were in production on the site.
The surviving tile kiln was recorded in a picture of 1824. Although workers in The Potteries and
Piggeries were considered as separate communities, they all lived side by side in appalling
conditions. [The Hippodrome Race Course, which was situated behind the existing kiln, had a very
short life (1837-1842), mainly because of the foul-smelling, muddy conditions on the site.]
The self-styled ‘pig-masters’ of the “West End Establishment”, collected waste food from houses
and hotels, which they then separated into food suitable for human or animal consumption. Slurry
from the pigs, mixed with rubbish, eventually began to flow into the pits which had been dug for clay.
Many of the houses which the workers built for themselves were single storey constructions,
surrounded by earth mounds, which contributed to the general lack of drainage. Soon the whole
area was considered to be one great open sewer. The largest such stagnant pool, to the west of
Walmer Road, was known as ‘The Ocean’. It is ironic that, in addition to tiles, the Norland Pottery
Works also produced drain pipes. In the mid-nineteenth century, The Potteries and Piggeries area
was considered to be the unhealthiest area in the whole country, with life expectancy, from 18461848, of eleven years and seven months, at a time when the London average was thirty-seven
years.
The kiln was rebuilt in 1879 by the Adams family, who sold the Potteries and Piggeries site in 1889.
The seven foot feet deep excavations referred to as ‘The Ocean’, were finally filled in. Part of the
site was built on, and the remaining area was turned into Avondale Park, which formally opened on
2nd June, 1892. More detailed information about the design and method of operation of the bottle
kiln can be found in the Historic England Archaeological Areas scheduled list entry, List No.
1002039. (First scheduled: 15th March, 1966.)
Walmer Road kiln is now visible only from
the street. It was at one time partly
converted to residential accommodation.
The concrete wall obscuring the base
holds the Royal Borough of Kensington
and Chelsea plaque. Avondale Park, on
the opposite side of Walmer Road to the
kiln, has public toilet facilities and covered
outdoor seating at a small café.

Access
Walmer Road brick kiln can be reached
by bus to Ladbroke Grove: Ladbroke Gardens/Westbourne Grove stop, and from there a short walk
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(approximately eight minutes) via Lansdowne Crescent, Lansdowne Rise, Clarendon Crescent and
Hippodrome Place to Walmer Road.

Photographs of kiln and plaque: https://en.wikipedia.org

Image References:
Kiln 1824, from book entitled: Notting Hill in Bygone Days by Florence M. Gladstone, found on:
www.theundergroundmap.com
More pictures of the kiln: www.geograph.org.uk

Text references:
www.housmans.com
https://historicengland.org.uk
www.british-history.ac.uk
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SGI 16 Ladywell
London Borough of Lewisham
Lady Well plaque, 1-6 Lister House, Railway Terrace at junction with Ladywell Road
Mineral Spring plaque, 148 Ladywell Road
Grid references: 377 749 (The Lady Well), TQ 373 749 (Mineral Spring)
History of Ladywell
In the eighteenth and nineteenth centuries Ladywell had a reputation for both the Lady Well and a
Mineral Spring. The Lady Well is near St Mary’s Lewisham Parish Church but a railway, including
Ladywell Station, now runs between the Well and the Church. All that remains now are plaques as
reminders of their former importance. The Lady Well site is marked by a white plaque on 1-6 Lister
House at the junction of Railway Terrace and Ladywell Road. The site of the Mineral Spring is 370m
to the west and marked by a brown plaque on the wall of 148 Ladywell Road.
A pen and ink drawing by R.W. Lucas shows the Lady Well, surrounded by a railing at the roadside,
with St. Mary’s Lewisham Parish Church in the background. This is exactly consistent with the
position of the Lady Well marked on a detailed map of Bridge House Farm that was made in 1816.
Bridge House Farm yard is marked by the number 17 on that map. Butt’s 1878 “Historical Guide to
Lewisham” says, “the old well was opposite Lady Well House and in what is now the road leading to
the railway station (opened in 1857). It had an iron railing around it and was 6-7 ft. deep, with a
small grating at the bottom where the spring rose, which used to fill the well. This well was filled up
when a sewer was made there in 1866”. The 1816 map also shows a Mineral Spring farther to the
west. There are sufficient features marked on both the 1816 map and the 1863 to 1868 Ordnance
Survey map to enable the positions of both the Lady Well and the Mineral Spring to be clearly
identified on modern maps.
Butt, in 1878, goes on to say that
the Mineral Spring is "situated by
the south side of the road at
Ladywell Cottage, before the
cemetery is reached”. This is the
site that is now marked by the
plaque on the house on 148
Ladywell Road (called Brockley
Lane on the 1816 map). Butt adds
“Mrs. Bank, the present tenant of
Lord Dartmouth, informs me that
this well was situated in the garden
above her cottage; that it was run
dry by the making of the same
sewer (1866) which was fatal to the
old Lady Well, ... that a previous
tenant named Stiles dismantled it,
and sold the bottom stone. The well was railed round, and the spring reached by descending
several steps….. The water was noted for its benefit to weak eyes, and a lady, now residing at
Norwood, told the present tenant that she, when a girl, came every day to drink of the water for the
benefit of her health.” The Kentish Mercury of July 3 1896 quotes a Mr. Thomas in a letter “When a
boy I frequently fetched water from the mineral spring for my mother, who was a victim of
rheumatism, and found relief from drinking the water.”
Geology of the spring and well
The modern BGS map shows that the mineral spring would have emerged within the Lambeth
Group. A section in Loam Pit Hill drawn by Whitaker in 1889, about 500m from the mineral spring,
shows this Group here to be composed of laminated clay with partings of sand and a little gypsum,
lignite a and iron pyrites above brown sand and more impermeable clays and shell beds. This
would account for the chalybeate character of the mineral waters. By contrast the Lady Well, some
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10m lower at the bottom of the slope, is on Quaternary river gravels (Kempton Park Gravel) and
alluvium of the floodplain of the Ravensbourne. Beneath the river gravels the BGS also map a
faulted contact between the Chalk and the Thanet Sand. Water reaching the surface by this route
would be expected to have very different chemical properties to water coming through the Lambeth
Group.

th

The Lady Well plaque unveiled on 14 October 2015. The station in the
background is Ladywell

Photos: P. Rainey

References
Plaque Ladywell Mineral Spring: www.londonremembers.com/memorials/ladywell-mineral-spring
Pen and ink drawing of the Lady Well: The Lady Well, Ladywell Fields, Ladywell, Lewisham, c. 1840
www.ideal-homes.org.uk/lewisham/assets/galleries/ladywell/the-lady-well-1840
British Geological Survey.1998. South London. England & Wales Sheet 270. Solid & Drift Geology. 1:50,000.
(Keyworth, Nottingham).
Butt, R. 1878. Historical Guide to Lewisham. Butt
Foord, A.S. 1910. Springs, Streams & Spas of London. T. Fisher Unwin.
Whitaker, W. 1889. The Geology of London and part of the Thames Valley. Memoirs of the Geological
Survey of England & Wales. Vols 1 & II (HMSO, London)
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SGI 17 New Cross Gate Cutting Nature Reserve
London Borough of Lewisham
Owned by Network Rail and managed by the London Wildlife Trust
New Cross Gate Cutting Nature Reserve
Grid reference: TQ 363 764 Access: TQ 363 762
The geological interest of the New Cross Gate Cutting Nature Reserve (also called Brockley Nature
Reserve) arises from the historic landslip in 1841 that took place just two years after the railway
opened, half a kilometre south of the then called New Cross (now New Cross Gate) Station.
From New Cross Gate the land rises steeply to the south which necessitated a long cutting all the
way to Forest Hill, some four kilometres away. Previously the Croydon Canal had followed more or
less the same route and was purchased by the Croydon Railway Company in July 1836 and closed
to canal traffic a month later. The railway opened in 1839 with considerable cuttings in the London
Clay along much of its length. At the landslip site within the Nature Reserve the cuttings were about
20m deep and cut at an angle of about 40 degrees. The beds are dipping at about two degrees to
the east and a period of hot weather in 1840 followed by prolonged rainfall in 1841 caused the
weathered surface of the London Clay to slip over the more competent ‘blue’ clay beneath. A
description of the landslip still exists, written by the engineer for the railway, Charles Hutton
Gregory:
‘On Tuesday 2nd November, 1841, at about 8pm, a movement was observed in the…western
slope of this cutting…: some of the clay, washed by the continuous heavy rain of that season
into a semifluid, crept down towards the rails from the side of the slope which had previously
been subject to frequent surface slipping. It was soon seen, that the stratum of yellow clay
was in motion from top to bottom, and in the course of four hours, a mass containing about
50,000 cubic yards of clay, had separated itself from the hill, and had sunk down, so that the
back of the slip rested in a self-formed basin in the slope, while the front had slipped forward
on the glass-like surface of the blue clay, and had overwhelmed the line of railway, for a
length of 120 yards and a depth of 10 feet or 12 feet, while large detached blocks of blue and
yellow clay, had been forced up from below, and beetled over the lower part of the slip,
ready to follow it.’
As the clay was cleared, more slipped and it took a large force 11 weeks hard work and the problem
was only solved by cutting back the slope a further 60m so that the angle of repose is now less than
20 degrees. Within the Nature Reserve the small springlets crossing the path seem to arise from the
change in slope but otherwise there is little evidence of the underlying geology. The slip seems to
have occurred where the Reserve is at its widest and the only clue that it took place is from the
rather hummocky terrain in places.
From contemporary accounts, the base of the cutting reaches down to the hard limestone Paludina
Bed within the Woolwich Formation although it is just shown as Lambeth Group on the geological
map. This is a freshwater limestone about two metres beneath the base of the London Clay. This
change in lithology does not seem to have had any bearing on the landslip which was entirely within
the London Clay above. The Lambeth Group and the underlying Thanet Sand and Chalk are much
closer to the surface in southeast London as a result of faulting that has pushed them upwards into
what is known as the Greenwich Anticline. These perturbations and the much larger one that is
apparent in the raised Weald of southeast England and the down fold of the London basin are the
result of the collision of Africa with Europe, a process that continues today with earthquakes and
volcanoes in Mediterranean countries. In Britain we do not have spectacular Alps but recent
engineering work has revealed that London is peppered with small faults. The lack of deep London
Clay is the reason why southeast London was not served by the Underground system until recently.
Whilst the London Clay is comparatively easy to tunnel through, the underlying beds are very
variable sands, clays, pebbles and chalk which bring all sorts of problems such as risk of flooding
with water percolating through the sands and the need for equipment strong enough to grind through
the hard flints in the chalk below.
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The New Cross Gate Cutting today
The London Wildlife Trust conserves the site and a circular path is maintained with rudimentary
steps up and down the slopes. In places the floor of the path is entirely composed of brick rubble
and elsewhere this is seen in small exposures. It is clear that brick-making took place either here or
close by in the past. The 1869 Ordnance Survey shows Brick Fields between the railway and the
line of the canal on the east side of the cutting and the rubble may have been imported from there.
Brickearth (Langley Silt) overlies the gravels on the northwest side of New Cross Gate station and
this could also be a source of the brick rubble. Alternatively the slipped clay may have been made
into bricks on site.
Apart from the continual passage of trains on the busy railway line below, the site is very quiet and
tranquil and a welcome oasis for wildlife in this urban environment. There is a case for the whole of
this green corridor as far as Forest Hill (designated a Site of Metropolitan Importance for Nature
Conservation) to come under the supervision of the London Wildlife Trust, protecting it from
development.
Access
Access is via the gated entrance on Vesta Road, just to the West of the railway bridge. The site is
on land owned by Network Rail and managed by London Wildlife Trust who opens it to the public
from 1-4 on the last Saturday of the month (see below). Trains to New Cross Gate or Brockley;
nearest bus is route 484 along Vesta Road on a circuitous route from Lewisham.

Gregory’s 1844 section. This seems to be drawn closer to the station than the area of land slip.
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Clay, on the line of the London and Croydon Railway. Proceedings of the Institution of Civil Engineers
3:135–173.
Prestwich, J. 1854. On the structure of the strata between the London Clay and the Chalk in the London and
Hampshire Basins. Part II. The Woolwich and Reading Series. Quarterly Journal Geological Society 1:75138.
Warburton, H. 1844. On the occurrence of a Bed of Septaria, containing fresh-water Shells, in the series of
Plastic Clay, at New Cross, Kent. Quarterly Journal of the Geological Society 1:72

Archer, J. and Yarham, I., 2000. Nature Conservation in Lewisham, Ecology Handbook 30, London
Ecology Unit.
Opening times vary; it is best to check the London Wildlife Trust website:
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SGI 18 Bow Creek Meanders
London Boroughs of Newham and Tower Hamlets (The river is the boundary)
Bow Creek Meanders, confluence of the River Lea with the Thames
Grid reference: TQ 392 812
A meander is a looping bend in a river, probably the best known example in London being the
majestic loop of the Thames at the Isle of Dogs. However, there are more impressive meanders on
the River Lea near its confluence with the Thames immediately opposite the Millennium Dome. This
part of the River Lea is called Bow Creek and here the river turns back on itself twice before finally
discharging into the Thames. The reason for a river adopting a meandering course is not fully
understood but it is clear that a river uses less energy this way and once a curving channel has
been established, water moving downstream will exaggerate the curve and eventually create a
series of loops which move back and forth across the floodplain. The Bow Creek meanders have
created two tongues of land; the western one has long been derelict and has now been designated
as Bow Creek Ecology Park. The eastern one was actively being developed in 2017. Good views of
the Bow Creek meanders can be obtained from the Docklands Light Railway which passes over the
park on a modern viaduct but they can only be fully appreciated from the air.
Near the confluence with the Thames on the eastern side bored material from Crossrail was
delivered by conveyor to waiting barges that transported it down the Thames to Wallasea Island in
Essex where it has been used to construct a new RSPB nature reserve.
Text from GeoEssex/Essex Field Club with thanks; additions re Crossrail LGP 2017

The Bow Creek meanders from the air
Source: Google Earth. NB the larger land enclosed within the meander is being developed and the
appearance is constantly changing.
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SGI 19 City of London Cemetery, Wanstead
London Borough of Newham
City of London Cemetery, Aldersbrook Road, Manor Park, Wanstead E12 5DQ
Grid reference: TQ 423 863
The City of London Cemetery was opened by the City Corporation in 1856 to alleviate the problem
of overcrowded burial grounds in the City. The largest cemetery in London, it is unique due to the
nature and quality of its landscape, its avenues of trees and variety of wildlife. It also contains a
range of structures and buildings of high architectural quality with eight listed buildings. The
cemetery is also of great geological interest with a large variety of natural stones used in buildings,
headstones and statues. Cemeteries are excellent places to learn about geology with a bewildering
variety of limestone, marble, granite and sandstone.
With headstones having a date on them there is also the opportunity to appreciate how different
stones weather at different rates over time.
The cemetery is a great opportunity for schools to learn about geology. The Department of Earth
Sciences at University College London has produced an on-line educational resource, which deals
specifically with the geology of the City of London Cemetery and contains teacher guides, pupil
worksheets and details and photographs of specific headstones and memorials.
It can be found at: www.es.ucl.ac.uk/schools/london_fieldwork/col/educational_resource/
Access
The Cemetery is a public space managed by the City of London Corporation and visitors are
encouraged to enjoy the grounds. There is a café and public toilets.

The entrance to City of London Cemetery. Photo: D. Clements 2010

References:
www.cityoflondon.gov.uk/things-to-do/green-spaces/cemetery-and-crematorium/visitor-information

UCL teaching resource: www.es.ucl.ac.uk/schools/london_fieldwork/col/educational_resource/
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SGI 20 Fairlop Waters Country Park
London Borough of Redbridge,
Fairlop Waters Country Park, Forest Road Barkingside, Essex, IG6 3HN
Grid reference: TQ 4572 9072
Fairlop Waters Country Park is a landscaped area of former gravel pits, one of which is a boating
lake. The park is situated on the Boyn Hill terrace, one of the oldest and highest of the Thames
terraces. The gravel of the Boyn Hill/Orsett Heath terrace, known as Orsett Heath Gravel, was laid
down by the Thames about 400,000 years ago (Marine Isotope Stage 11). As well as water sports
the Country Park is now home to 2 golf courses and a boulder park. There is a nature trail but it
gives no mention of its former use as a gravel pit. The Visitor Centre houses a bar and restaurant as
well as other facilities.
The park is surrounded by restored, disused and active gravel workings. Those that are still
operating are the only working quarries in this part of London (see GLA 37 Mark's Warren Farm
Quarry Complex, quarrying gravel very slightly older known as the Black Park Gravel; GLA 49
Fairlop Water Quarry Complex quarrying the same gravels close by and GLA 47 South Hall
Farm/Spring Farm Complex, closer to the Thames, still quarrying younger Taplow Gravel).
Access
Fairlop Waters is easily accessible from the A12. The Central Line to Fairlop and Barkingside
stations are only a short walk from the complex.
Text based on GeoEssex/Essex Field Club with thanks

Fairlop waters in 2012. Photo: D. Clements
References:
Full details on the following websites: www.vision-rcl.org.uk/fairlop_home.html;
www2.redbridge.gov.uk/cms/leisure_and_libraries/leisure/parks_and_open_spaces/list_of_parks_and_ope
n_spaces/fairlop_waters.aspx
London Geodiversity Partnership GLA 47: www.londongeopartnership.org.uk/londonguidesites.html
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SGI 21 The Ilford Mammoth
London Borough of Redbridge,
Bronze Plaque to the Ilford Mammoth is placed on the wall of the Ilford Methodist Church
Hall, 58 Ilford Lane (between Britannia and Bengal Roads). It is visible on the wall from Ilford
Lane.
Grid reference: TQ 4371 8609
The History
In the early 19th century, when Ilford was a village on the London Road, a number of brick pits were
in operation in the vicinity and occasionally the workmen came across the bones of large
Pleistocene mammals in and below the ‘brickearth’. The sites extended over a distance of about 2
kilometres (over a mile) between the banks of the River Roding to Seven Kings. At least three pits
were in operation during the middle of the 19th century - the heyday of fossil collecting at Ilford.
The most famous locality was the Uphall Pit, (TQ 436 861) between the Roding and what is now
Ilford Lane. Contemporary accounts state that the ‘brickearth’ in this pit consisted of yellow sandy
loam with shells and the bones were usually found at a depth of about 5 metres. It dates from a
temperate, interglacial stage within the Taplow/Mucking Gravel which is correlated with Marine
Isotope Stage 7 and is therefore about 200,000 years old. Uphall Pit was the site of the discovery of
the skull of the ‘Ilford mammoth’ in 1863 which had tusks nearly 3 metres long and is regarded as
the most complete mammoth skull ever found in Britain. It is a Steppe Mammoth, Mammuthus
trogontherii. The catalogue of Brady’s collection records in detail the excavation of the beast and
describes how difficult the task was. It states: ‘You must imagine the skull resting half exposed in
compact brickearth, requiring a spade or trowel to remove it, but the fossil itself as friable as
decayed wood or tinder, the ivory of the tusks being equally soft and shattered.’ Another
spectacular find was made in 1865 which was the complete skull of a woolly rhinoceros and it was
expertly removed under Brady’s supervision.
The Plaque
The site of the Uphall Pit was marked by a bronze plaque on the front wall of the Ilford Methodist
Church Hall. It was erected by the Borough Council in 1951 to commemorate the Festival of Britain
but it was stolen in January 2012. In July 2012, a replacement was installed by the British Pakistani
Christian Association during the run-up to the London Olympics and has since been replaced by a
more permanent plaque. In 2014 the BPCA organised a Festival to commemorate 150 years since
the skull was found. The original is held by the Natural History Museum with a replica of the skull
and tusks made of resin in Redbridge Central Library. It is suspended above the Welcome Desk and
visitors can take a closer look by climbing the staircase in the middle of the building to the first floor,
where they will find a panel with some explanatory text.
All the pits have now been filled in and the sites developed and so at present this plaque is the only
record on the ground of what was one of the richest sites for Pleistocene fossil mammals in the
world. The original complete skull and tusks of the mammoth are still on display in the Natural
History Museum, London.
Text taken from GeoEssex/Essex Field Club with thanks
Access
The museum is in Clements Road, Ilford IG1 1EA and the nearest station is Ilford served by TfL Rail
and Great Eastern services from Liverpool Street. Many bus services serve Ilford town centre.
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Original Plaque

Replacement plaque 2012

The Ilford Mammoth cast comes home to Ilford in 2012.
Natural History Museum palaeontologists Prof Adrian Lister (middle) and Simon Parfitt (right) with
Redbridge Museum Manager Gerard Greene (left) and the donated mammoth skull cast
References
Natural History Museum display: www.nhm.ac.uk/visit-us/galleries The original skull is on display in the Whale
Hall.
Redbridge Museum: www.redbridge.gov.uk/leisure-sport-and-the-arts/redbridge-museum
British Pakistani Christian Association: www.britishpakistanichristians.org
Chronological order
Woodward, H. 1864. Discovery of a cranium of Elephas primigenius at Ilford, Essex. Geological Magazine
1:244-245.
Walker, H. 1880. A day’s elephant hunting in Essex. Transactions of the Essex Field Club 1:27-58.
Hinton, M.A.C. 1900. The Pleistocene Deposits of the Ilford and Wanstead District. Proceedings of the
Geologists’ Association 16: 271-282.
th
Jackson. P. 1986. The Return of the Mammoth: Fossil mammal remains from 19 century excavations in
Redbridge. An introduction to an exhibition held in the Local History Room Central Library, Ilford. 12 pp.
Redknap, M. and Currant, A. 1985. ‘Another day’s elephant hunting in Essex’: recently excavated fossil
remains from Ilford. Essex Journal 20:8-10.
George, W.H. 2000. Dr. Richard Payne Cotton (1820-1877) Physician and collector of Ilford fossils. ISBN
0953409228. 24 pages.
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SGI 22 Burgess Park lime kiln
London Borough of Southwark
Burgess park lime kiln, Burgess Park, between Walworth & Peckham
Grid Ref: TQ 32866 77644
This lime kiln stands alone in Burgess Park, one of south London’s largest and newest parks, which
was created on a broad strip of land which once bordered the Grand Surrey Canal. At the start of
the nineteenth century, with the growth of heavy industry to the south of the capital, a three-mile
stretch of canal was planned, to provide a means to service the industries and to transport cargoes,
mainly timber and Kent’s market garden produce, into London. The canal had its beginnings in
1801, with the passing of the Grand Surrey Canal Act. At that time, Rotherhithe, at one end of the
proposed canal, was within the county of Surrey. The canal opened in stages, reaching the Old Kent
Road in 1807, Camberwell in 1810, and Peckham in 1826. It was first used for cargoes in 1810.
The kiln was built in 1816 by Edward R. Burtt &
Sons, a company supplying local builders.

(Friends of Burgess Park)

The kiln, which stands in what is now known as
Burgess Park, was probably one of several along
the short stretch of the Grand Surrey Canal.
[Larger lime works often had a group of seven
kilns: the process of converting limestone to
quicklime took seven days, so with seven kilns,
there was always one ready to be loaded and one
ready to be emptied, thus making the operation
more efficient.] There is no chalk in Southwark to
make the lime and it probably, too, arrived from

Kent via the canal.
Guy Miller’s 1927 watercolour shows the kiln in
operational mode. The steps up the side gave
access for the workmen to feed the fire.
The kiln is octagonal in plan, with alternating long
and short facets. Each short facet has, at the
base, a round-arched draw-hole. The central,
inverted, truncated cone has been relined with
brick several times. Huge quantities of coal and
limestone were transported by barge along the
Grand Surrey Canal to the lime works. The
limestone was broken up and burnt in the kiln to
produce quicklime, which was subsequently taken Watercolour by Guy Miller, 1927
away by boat. Quicklime is used in agricultural
fertilisers and mortar for houses, amongst other uses. Much mortar was needed locally for building
works to house the rapidly growing population. In Victorian times, quicklime was burned to provide
light (‘limelight’) in theatres.
More information about the production processes can be found on the excellent website of the
Friends of Burgess Park (see below) and on a series of paving slabs surrounding the kiln itself.
The Grand Surrey Canal was not as successful as hoped. The rapid increase in rail links throughout
the nineteenth century provided faster transportation for both industrial goods to and from the
London Docks, and market garden produce from the rural areas to the south and south-east of
London. With the decline of the canal, the small, local industrial sites on the canal banks also
declined.
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During the Second World War, when production had ceased, pigs were kept at the lime works.
Burgess Park lime kiln ceased operations completely in the 1950s, but was restored in 2002, and is
now a Grade II listed building. The listing gives a more detailed description of the kiln’s construction.
Unfortunately, the Grand Surrey Canal, which could have been maintained as a valuable asset to
the park, was filled in during the redevelopment of the area. Its course can still be followed, along
the main paths of Burgess Park.
Access
Burgess Park can be reached easily from Elephant and Castle tube station, with a short bus ride
southwards along the A215, Walworth Road, to the junction with Albany Road. On entering the park
at the Albany Road entrance, take the main path to the left past the tennis courts. The kiln will be
seen shortly to the left of the path.

Photos: Ann Davidson (2016)
References
Friends of Burgess Park: www.bridgetonowhere.friendsofburgesspark.org.uk
London’s Lost Rivers: www.london’slostrivers.com
Useful historic sight: www.british-history.ac.uk/old-new-london
Watercolour by Guy Miller: www.exploringsouthwark.co.uk

Lime kiln in 1930 (Friends of Burgess Park)
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SGI 23 Rockingham Anomaly
London Borough of Southwark
Rockingham Street Anomaly, Elephant and Castle
Grid reference: TQ 3215 7915.
The Rockingham Anomaly is an area of peat close to Elephant and Castle that is underlain by peat
which is unusual on inland sites in London. Why this should be the case has always been a bit of a
puzzle. The junction of Rockingham Street and Meadow Row, 0.2 km northeast of Elephant &
Castle Overground Railway Station is clearly formed at the foot of a broad hollow about 1.2 m deep
and about 300 m across. It was “discovered” during work for the Southwark and Bermondsey Storm
Relief Sewer in 1906-08. Boreholes near the junction showed up to 5.9 m of peat overlying 4.2 m of
Thames Mud above 6 m of Thames Ballast (Thames Gravel).
On a plan of Walworth Manor of 1681 the site is identifiable as the 12 acre “Stewfen”, an osier
ground, which is likely to have been under water for most of the year, “bounded all round by a
Common Sewer”. These features are still identifiable on Rocque’s 1746 Map. The New Kent Road
was built passing about 100m south of the site in 1754. Further drainage works are suggested by
later 18th and early 19th century maps implying market gardening but by the time of the first detailed
Ordnance Survey map of 1872 the whole area was built over. Most of the site is now a Southwark
Council housing estate built in about 1914.
In this general area the base of the Thames Gravel (Kempton Park Gravel) is at about -3 to 7 m and
lying on London Clay. The base of the London Clay is shown by boreholes about 300m west of the
anomaly at -18 m to -23 m OD and about 500 m to the east at about -13 m OD. Boreholes at the
centre of this site had not penetrated the Thames Gravel at -16m OD and it is suggested that there
the gravel may be lying directly on sands of the Lambeth Group.

The anomaly is defined on the BGS South London map by an area of peat and interpreted by Berry
(1979) and Hutchinson (1991) as a scour hollow formed in a cold period by a scour channel being
cut deep enough through the London Clay to release artesian water pressure from underlying
Lambeth Group sands. During successive warmer periods the spring maintained a hollow or lake in
which peat developed. The peat lies immediately to the north of what was thought to have been the
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route of the lost river Neckinger, itself a bit of an anomaly and it is possible that there may be some
connection. An auger has recently (2017) been sunk 2 m to collect a sample, predominantly for
artwork by Gail Dickerson. The peat was encountered at 1 m below the surface and a sample for
analysis was taken 1 m below that. Pollen found within the peat point to the late-prehistoric, late
Neolithic to middle Bronze Age, periods, typical for London. This is based on the presence of
dominant woodland which includes lime (Tilia) which was largely removed by the middle Bronze
Age at c. 3,500BP. The small
numbers of elm (Ulmus) indicates a
post Neolithic Elm Decline age; that
is, after c. 5,500-5,000BP. When the
peat accumulated the area was
thought to be a damp alder carr
woodland (our thanks to Rob
Scaife).
Since the first OS levelling of 1848
successive OS surveys show a total
subsidence of about 1.5 m with the
road level at the Rockingham Street
/ Meadow Row junction now at about
0.0 m OD. Consolidation of the peat
has resulted from under-drainage
due to extraction of groundwater
from the Terrace Gravels.
Access
The Rockingham Anomaly underlies a Council housing estate bounded by public streets. The most
obvious surface expression of the anomaly is the slope down Meadow Row from New Kent Road
towards Rockingham Street where steps have been built up to the front doors. This is a short walk
to the northeast of Elephant & Castle shopping centre where there are the Thameslink and Northern
Line stations. The Bakerloo Line station is by London Road to the north of the roundabout.
References
Berry, F.G. 1979. Late Quaternary scour-hollows and related features in central London. Quarterly Journal of
Engineering Geology 12:9-29
Hutchinson, J.N. 1991. Theme lecture: Periglacial and slope processes. From: Forster, A, Culshaw, M.G,
Cripps, J.C, Little, J. A. & Moon, C.F. (eds.) Geological Society Engineering Geology Special Publication
Journal No 7:283-331.

Hill, T. 1681 ‘Plan of the manor of Walworth and parish of St. Mary, Newington’ in Survey of London:
Volume 25, St George’s Fields (The Parishes of St. George the Martyr Southwark and St. Mary
Newington) ed. Ida Darlington (London, 1955) pp 81 – 90. British History Online www.Britishhistory.ac.uk/survey-london/vol25/ [accessed 20 January 2017]
Data based upon records provided by British Geological Survey:
http://scans.bgs.ac.uk/sobi_scans/boreholes/599539/images/12228421.html
http://scans.bgs.ac.uk/sobi_scans/boreholes/597069/images/12228576.html
http://scans.bgs.ac.uk/sobi_scans/boreholes/599149/images/12227557.html
Analysis of the peat by Rob Scaife, Southampton University: www.londongeopartnership.org.uk/reports.html
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SGI 24 Walking the Dog Sculptured glacial erratic
London Borough of Southwark
Walking the Dog sculptured glacial erratic, Dulwich Picture Gallery, Gallery Road, SE21 7AD
London Borough of Southwark
Grid Ref: TQ 328 734
Walking the Dog sculptured glacial erratic
Walking the Dog, by leading British sculptor, Peter Randall-Page, was presented by the Art Fund to
the Dulwich Picture Gallery to mark its bicentenary in 2011. It is the first sculpture to be included in
the Gallery’s permanent collection. These three granite boulders (imported from Finland) are their
natural shape, moulded by ice as they were transported by glaciers and deposited far from their
origin as 'erratics' when the ice sheets melted, about 450,000 years ago. At that time, global sea
levels were far lower and Britain was connected to mainland Europe by the ice sheets. In England
the ice stretched as far south as Finchley, and Hornchurch in East London.
The sculpture refers to the three founders of Dulwich Picture Gallery. In carving these boulders the
sculptor, Peter Randall-Page, was influenced by Sir John Soane’s ‘running dog’ pattern visible on
the external walls of the Gallery. The pattern is also known as the Vitruvian scroll or wave scroll.
Earliest examples appear in Anatolia in the sixth millennium BC. Today these patterns are closely
associated with Greek architecture.
Origin of the boulders
As it is not permitted to take eroded
boulders out of the landscape, these
boulders were collected from
aggregate quarries in the Satakunta
Region in Southwest Finland. When
this sculpture was first installed you
could clearly see the iron stained
feldspar minerals that give the
granite its pink colouring. At the
time of collection it was noted that
many of these brownish/red
boulders were nearly identical in
terms of rock type, colour and
mineralogy, with very few variants,
thereby pointing to a relatively local
source nearby, and/or one of large
size somewhat further away. It is
possible they may have originated
from the Obbnas granite, which is

Photo: D. Clements
very similar in appearance.

Access
The sculpture is in the grounds of Dulwich Picture Gallery, Gallery Road, SE21 7AD and is free to
visit during opening times of the Picture Gallery. It is served by the P4 bus from Brixton (Victoria
Line) and West Dulwich Station is about 10 minutes walk away..
References
Dulwich Picture Gallery (for opening times) www.dulwichpicturegallery.org.uk
Peter Randall-Page, for more information on other sculptures: www.peterrandall-page.com
Salonen V-P & Palmu J-P 1989. On Measuring the Length of Glacial Transport by Geological Survey of
Finland. Special Paper 7, 25-32 http://tupa.gtk.fi/julkaisu/specialpaper/sp_007.pdf
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SGI 25 Carshalton Park: Water features
London Borough of Sutton
Carshalton Park (to the south of Ruskin Road): Water features 1) The Grotto, 2) Hog Pit,
3) Carshalton Ponds (at the junction of North Street and High Street, to the north, outside the Park)
Grid references: The Grotto TQ 2825 6407, Hog Pit TQ 2813 6420, Carshalton Ponds TQ 279 645.
Carshalton Park
This public park is underlain by the chalk and contains two major features which used to include
springs that supplied the Wandle. Now, however, since large quantities of groundwater are pumped
from the local chalk they only contain water in exceptional years. They are:
1) The Grotto. This was built in 1724 at the head of a canal channel that supplied a Carshalton Mill.
2) The Hog Pit. This curious large pit feature appears in 15th century records.
Following an exceptionally wet December both features contained water in 2014, the first time, it is
believed, since Spring 2003.
3) There are also Carshalton Ponds which after drying out were lined and are now maintained at a
minimum level by Sutton and East Surrey Water plc.
Access:
Public access to the park; buses 127,157 & 407 stop along Carshalton High Street
Hog Pit

The Grotto

24
October
2013

22
January
2014

Photos: Paul Rainey

Reference:
Phillips, J. 2008. “Old Carshalton” London Borough of Sutton.
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SGI 26 Tooting artesian parish pump
London Borough of Wandsworth
Tooting Artesian parish pump, monument at the corner of Church Road and Mitcham Road
Grid reference: TQ 278 711
For a man to be able to dig a well he needs it to be at least about 5 ft. wide and to be kept dry at the
bottom while being dug. An effective borehole, however, needs only to be a few inches in diameter
and can be drilled under water. The invention of borehole tools in about 1820 thus provided a
quicker, more reliable and much cheaper (perhaps 1/5 of the cost) way of obtaining water. Boring
rapidly became very popular. Until then many expensive potential deep wells had collapsed or filled
with sand and had had to be abandoned on penetrating the London Clay and reaching water.
The Tooting Artesian Parish Pump is on Mitcham Road in Tooting. The boring was sunk by the
parishioners in 1823 through the London Clay about 130ft into the grey sand above the Chalk from
which the water first rose 15ft above the ground. It formerly flowed over an iron fountain head 9ft
above the ground but later it was allowed to emerge 2ft above the ground for public use. For around
60 years it produced a steady flow of 7 to 10 gallons a minute until 4 days after pumping tests, at
2.5 million gallons/day, began at the Streatham Water Works in 1884 when it dried up. After
pumping finished the flow at the Artesian Well slowly returned and reached about 3 gallons a minute
after 5 days. There was much local concern as many other overflowing wells in the Tooting area at
this time were similarly affected. Permanent drying up followed the start of the permanent steam
pumps at Streatham in 1897.
These results and more were obtained by Joseph Lucas – a pioneering British hydrogeologist, who
happened to live nearby. His tombstone is in the church yard opposite (St Nicholas).
Access
The Monument is freely accessible at the corner of Church Road and Mitcham Road.

Photos: D. Clements 2015
References
Anon. 1822. Boring for Water. Monthly Magazine Vol. 54
Lucas, J. [Under Pseudonym ‘Hydrogeologist, Tooting Graveney], 1884. Artesian Wells in South-West
th
th
London. Letters in The Times, 25 September & 7 October.
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SGI 27 Tooting Bec Common fossilised tree
London Borough of Wandsworth
Tooting Bec Common fossilised tree, centre of Tooting Bec Common beside the pond
Grid reference: TQ 2910 7215
Geology of Tooting Bec Common
Tooting Common is underlain by Lynch Hill Gravel, one of the terraces of Thames Gravels dating
from about 250,000 years ago. This in turn is underlain by London Clay dated at between 55 and 50
million years ago. In other words, not the location where you would expect to find a fossilised tree of
Jurassic Age. Indeed, the tree is not from here but was transported, from the Isle of Portland, and
displayed in the grounds of Bedford Hill House until the 1890s when the land was bought up and
developed for housing by the Victorian developer Alfred Heaver. The Bedford Hill estate was in the
area immediately NW of the common roughly within the area bounded by Balham High Road,
Bedford Hill, Elmbourne Road and Tooting Bec Road. Belford Hill house was approximately on the
site of Veronica Road (c. TQ 288 726) with its gardens to the south west. Wandsworth Council was
responsible for placing the fossilised tree near the lake, in Tooting Bec Common in 1898. This much
we learn from the plaque attached to the tree.
Fossilised remains of a large trunk from the Lower Purbeck Bed, Portland
Moved from Bedford Hill Park by the Balham Antiquarian and Natural History Society and
placed here by the permission of the London County Council
Wandsworth Council

Origin of the fossil tree
It was not uncommon for spectacular fossil tree trunks such as this one from the Isle of Portland or
Lulworth Cove in Dorset to find their way into the grounds of wealthy land-owners. As a result they
are now rare in the strata that they came from. The tree is about 145 million years old, considerably
older than the London Clay, and comes from right at the end of the Jurassic Period, officially the
Tithonian (formerly subdivided into the Portlandian), from the Purbeck Limestone Group, of which
this would be from the lowest part of the Lulworth Formation, or the lowest Purbeck Beds as stated
on the plaque. This was at a time when the near shore Portland Limestone seas were shrinking and
saline lagoons were forming. There seems to have been a forest of conifers bordering the lagoonal
areas. As the waters rose the conifers became swamped and stromatolites built up around the
bases. Silica from the saline lagoon impregnated the wood, preserving it in silica. Without making
thin sections of the tree it is difficult to say exactly what sort of conifer it is but a cone from a similar
tree was described by researchers in the Natural History Museum and was published as Open
Access in 2014 (see link below).
Rocks of approximately this age are more familiar to us in the building stones of London. The oolitic
limestone of the Portland seas has been used since the 1600s to build many of London’s
prestigious buildings, of which St. Paul’s and Buckingham Palace are probably the most famous.
Access:
Tooting Bec Common is area of 62 hectares with open access. The area with the pond is bounded
by Tooting Bec Road, Doctor Johnson Avenue, Bedford Hill and Garrad’s Road. The Capital Ring
passes close to the northeast edge of the pond and on the west side it is close to Chestnut Avenue
Cycle Path. Buses 249 and 319 go along Tooting Bec Road and the 315 goes along Bedford Hill;
the nearest station is Tooting Bec on the Northern Line and Streatham on services from Victoria.
With thanks to Paul Kenrick, Researcher of Fossil plants, Natural History Museum for informing us
about this tree and assisting us with the text.
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Photos: D. Clements 2015
References
Cope J.C.W. 2008. Drawing the line; the history of the Jurassic-Cretaceous boundary. Proceedings of the
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SGI 28 Fossils of Trafalgar Square
City of Westminster
Trafalgar Square
Grid Ref: Southwest corner where most artefacts were found (under Uganda House, 58-59
Trafalgar Square, St. James's, WC2N 5DX). TQ 2999 8036
For 300 years, fossil remains have been recorded from Trafalgar Square and the surrounding area,
but it was the finds made during the excavation of building foundations in the southwest corner of
the square in the 1950s, that dated the Thames gravels to the Last Interglacial (Marine Isotope
Stage 5e, c. 125,000 years ago).
Trafalgar Square is also remarkable in that from north to south it crosses several terraces in the
sequence of Terrace Gravels related to succeeding ice ages. The paved area in front of the National
Gallery is at a level of about 12m OD while Downing Street is at about 5m OD, a drop of 7m. The
statutory top of the present river wall is at 5.41m OD. Much of the wide flat area of the West End is
formed on the Lynch Hill Gravel Terrace of the Thames, the oldest of the sequence in this area
dated at about 350,000 years old. That is deposited on a surface of the considerably older London
Clay (more than 50 million years) cut at about 15m OD. The National Gallery is built on the slightly
younger Hackney Gravel which is deposited on a surface of London Clay cut by the Thames at a
level of about 10m OD. Rain soaking into these gravels emerges from these surfaces at springs at
levels high enough in the past to have supplied low pressure water to Whitehall Palace via conduits.
South of a line passing through the centre of Trafalgar Square the Thames has cut a markedly lower
surface into the London Clay at about -2m OD. This surface is overlain by a series of gravels
(Spring Gardens Gravel), variable horizons of sands and silts (Trafalgar Square Sands and Silts)
and finally by Brickearth (Langley Silt). The deposits are part of the Trafalgar Square Complex,
which follows the Taplow/Mucking Terrace and precedes the Kempton Park/East Tilbury Marshes
Terrace that in turn is overlain by the modern floodplain alluvium.
The striking finds uncovered during the excavations in the 1950s within the Trafalgar Square
Complex included the remains of hippopotamus, bones of straight-tusked elephant, lion and bison.
The presence of hippopotamus is particularly significant as it is a species only recognised from this
time period in Britain. Although restricted to sub-Saharan Africa today, 125,000 years ago
hippopotami were found throughout Britain as far north as Stockton-on Tees. Also recovered were
fossils of plants, molluscs, beetles, reptiles and amphibians that indicated summer temperatures
several degrees warmer than the present, as well as mild winters. These environmental fossils
further indicated a mixed landscape of temperate forests and open grasslands, with locally wet
woodlands on the floodplain. There would also have been small local pools of stagnant water and a
well vegetated water body present in the vicinity of the site. Today these are replaced by the famous
fountains that were originally supplied with artesian water from the chalk deep beneath the London
Clay. It would be appropriate that a hippopotamus statue should take pride of place on the fourth
plinth within Trafalgar Square.
Access
The most important finds were made while excavating for 58-59 Trafalgar Square in the southwest
corner. There is unfortunately no longer any plaque to mark this important discovery.
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Reconstruction of Trafalgar Square 125,000 years ago.
British Geological Survey, 1996
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SGI 29 York Watergate
York Watergate, Victoria Embankment Gardens (at the bottom of Buckingham Street)
Grid Ref: TQ 303 804
York Watergate: gateway to the Strand from the Thames, 1626
The Watergate was built in 1626 and often appears in paintings. The paintings show how the levels
in the Thames have fluctuated and provide useful historical evidence about London’s river. Now it is
marooned at the back of Victoria Embankment Gardens but in former times was an important
access from the Strand to the Thames. A Canaletto painting of 1746-7 shows a busy set of stairs
and, beneath the platform area, a clear arch with water flowing through it. In 1750 Labelye (the
designer of Westminster Bridge) stated “it is well known that the bed of the River Thames (above
London Bridge especially) is several inches higher than it was 100 years ago”. By the 1800 Daniel
Turner painting this arch has been buried in Thames mud. The new London Bridge was built, and
the old one removed, between 1824 and 1834. After that the much greater river flows through it
produced rather higher high tides and much lower low tides with severe erosion of Westminster
Bridge piers and other structures. A long floating Hungerford Pier was also built in 1833. As a result
an 1842 painting shows a wide reedy marsh below the Watergate. An 1856 survey of the river
showed channel bed levels on this reach of the Thames 2 – 3 m lower than they had been in 1823
in the days of the old London Bridge.
Just to the north of the Watergate, at the bottom of Buckingham Street was the house forming the
left side (as looking at the picture) of Turner’s 1800 painting lived in by William Smith from 1804 to
1819 (see SGI 30). He probably chose it because of its convenient access to boats on the river. In
Smith’s time the tidal range on the Thames here was only 2.5 – 3.5 m (in contrast to the modern
4.5 – 6.5 m).
The Victoria Embankment was built between 1864 and 1870.
This was a major undertaking by Joseph Bazalgette who was
also responsible for the Victorian sewage system that transports
London’s waste to Becton on the north side of the Thames and
Crossness on the south side. Both came about as a result of
‘The Great Stink’ during the summer of 1858 when MPs in the
House of Commons were badly affected by the stench.
Behind the Embankment walls a new road was built with wide
pavements and behind that gardens were created. The District
and Circle Line Underground Trains run underneath the
gardens. When designing the Victoria Embankment Gardens the
York Watergate was incorporated with steps leading up to
Buckingham Street. The Watergate is now some 75 m back
from the Thames which was made narrower and deeper.
The Watergate was cleaned and repaired and later a plaque
was added that tells us that it was Nicholas Stone who built it in
1626. It is one of the very earliest buildings constructed from
Portland Stone. Wren used this stone when rebuilding London’s churches after the Great Fire of
1666 and it has remained a popular choice for London buildings ever since. It is a Jurassic
limestone which is quarried on the Island of Portland, off Weymouth, where it could be easily loaded
on to ships and transported up the Thames to London. These days it is mined. The earliest recorded
building in London to use this stone was the Banqueting House in Whitehall, built by Inigo Jones in
1622.
It is appropriate that Embankment Pier is situated on the Thames beneath the Watergate and
walking up Villiers Street on the west of the gardens you are climbing up the original banks of the
Thames to the Strand at the top.
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Access
There are several entrances to Victoria Embankment Gardens but the most convenient one is from
Villiers Street, close to Embankment Underground Station. It is situated beyond the Bandstand on
the left hand side.

Painting by Canaletto c.1750 showing the steep steps to the Thames with the water tower behind

The York Watergate and The Adelphi
Daniel Turner, approx. 1800

The York Watergate today
Photo: D. Clements 2014
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SGI 30 William Smith’s House, 15 Buckingham Street
City of Westminster
William Smith’s House, 15 Buckingham Street, WC2N 6DU
Grid Ref: TQ 303 804
Green Plaque on William Smith’s house at 15 Buckingham Street
William Smith, also known as Strata Smith, lived at 15 Buckingham Street from 1804 to1819. Here
in 1815, Smith produced A Delineation of the Strata of England and Wales with part of Scotland, the
first geological map of a nation in the world, backed by John Cary, cartographer, based in the
Strand. The culmination of 15 years of individual field work, the map is a remarkable
accomplishment by any standard. For one man working alone, pursuing a then unique geological
concept, it was an outstanding achievement for which William Smith is known as "the father of
English geology". In 2015 the History of Geology Group arranged for a Green Plaque to be erected
where Smith’s house once stood to celebrate 200 years since the publication of the map. The
plaque was unveiled by Sir David Attenborough.
Smith was the first to recognise a fundamental concept of geology that individual fossil varieties
relate specifically to particular rock strata and can be used to distinguish between otherwise similar
looking rock layers. This concept enabled him to construct his map. He recognised that strata occur
in the same order everywhere so was also able to predict the presence and depth of economic
deposits. This principle underpins the search for modern oil and gas, as it did for coal in his time.
Smith practised as a mineral surveyor and civil engineer, applying his principles to slope
stabilisation, sea defence, canal building, land drainage and prospecting for water, coal and other
minerals. He travelled extensively which gave him opportunities to refine his map and create more
detailed county maps.
The Geological Society of London, founded in 1807, the first such society in the world, introduced
William Smith as “the Father of English Geology”, in 1831. Today, it honours Smith through its
prestigious William Smith medal awarded for excellence in contributions to applied and economic
aspects of the science, and its annual William Smith Conference. Smith’s map and bust are
displayed in the Society’s apartments in Burlington House, Piccadilly.
William Smith moved into 15 Buckingham Street in 1804 on a 21 year lease at £84 per annum. He
desired a large home in London to accommodate his large collections of fossils and geological map
manuscripts in a private museum that he could show to potential clients. He chose Buckingham
Street because it was in a smart residential and professional neighbourhood recently developed by
the Adams brothers and occupied by architects, surveyors, draftsmen, and printers. It was a short
walk to the City and to Whitehall and, nearby, the Strand was the centre of London’s map trade. No.
15 was located adjacent to the York Watergate with access to boats along the Thames with fine
views over south London. It was a location and building that would impress potential clients. Smith
lost his lease after financial failure and a spell in debtors’ prison. In trying to stave off bankruptcy
Smith sold his fossil collection to the British Museum who in turn passed it on to the Natural History
Museum where they continue to be cared for.
The subsequent lessee of no.15 was the nascent Institution of Civil Engineers taking up its first
official home. The original building was demolished c.1906 and the present building, Burdett House
was constructed in the 1970s. Smith lived here before the advent of railways, Charing Cross Bridge
and Station and the construction of the Victoria Embankment Gardens and Trafalgar Square.
However, apart from the modern building now at no. 15, the immediate neighbourhood – the rest of
Buckingham Street, the steps down to the narrow terrace and the Watergate – remain very much as
they were in Smith’s time. For more details on the description of York Watergate see SGI 29.
Text adapted from History of Geology Group with thanks

52

December 13, 2017

15 Buckingham Street as Smith
would have known it. Anon, c1883

Plaque on existing building
Photo: Laurie Baker
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