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GLA 73 Greenwich Park, Candidate LIGS 
 

Royal Borough of Greenwich, TQ 390 774 
Ownership: The Royal Parks 
 
Greenwich Park is designated a LIGS because of the many different geological strata that under lie it. It is 
situated on the southern limb of the London Basin syncline, with the Greenwich Fault adjacent to the north, 
just outside the park perimeter. The Greenwich Fault is one of the three main en-echelon faults in the southern 
part of the Basin. The north-west facing escarpment of the park provides fine views of the city skyline, and 
beyond. 
 
West of Greenwich, the chalk of the London Basin makes a rare appearance near the surface (in the 
Ravensbourne Valley) and is then overlain by Paleocene and Eocene strata, the oldest being Thanet Sands 
which form a relatively narrow band running across the lawns on the lower plain in the north, beneath the 
Head, and lying just beneath the surface at the northeast tip of the park. Overlying these to the south is the 
Lambeth Group which outcrops along the lower slopes of the escarpment. These beds are composed of a 
variable series of impermeable clays, loams, sands and pebble beds. The most extensive deposits capping 
the whole of the southern plateau of the park are the Blackheath beds of the Harwich Formation, which are 
composed of pebble beds and sand which can contain fossils although none are recorded from Greenwich 
Park. The beds have been worked extensively for gravel both on Blackheath Common and the southern part 
of Greenwich Park and the workings are manifest in the landscape as small hollows some of which have 
been utilised as ponds. The permeable Blackheath beds are more resistant to erosion and form the high 
ground and top of the steep scarp slopes within Greenwich Park. The youngest strata, just beyond the 
northern edge of the park, are the flood plain gravels, a Pleistocene drift deposit which sits on the Thames 
flood plain terrace. The gravels extend from the edge of the River under the Royal Naval College and the 
Queen’s House, and form a narrow band just outside, and parallel with, the northern boundary of the park. 
Head (mixed material derived from the slope) covers the artificially levelled former parade ground to the south 
of the National Maritime Museum. Chalk would have appeared in the valley of the Thames in the northern 
limits of the park but a fault line that runs northeast/southwest beneath the National Maritime Museum takes 
the Chalk to greater depths to the north. Within the park it is covered by Head. On the plateau in the southern 
part of the park, Blackheath pebbles can be found on eroded paths from the sand and gravel of the Harwich 
Formation. 
 
There are springs between the Harwich and Lambeth Group, which have been used, historically, via a conduit 
system and reservoir, to supply water to Greenwich Palace and the Royal Military Hospital. (One conduit was 
used as an air raid shelter during WW2.) The ‘Standard Reservoir’ storage building still stands in the park 
(TQ 3863 7727). Several quarries were once excavated for gravel, at least one of which can be identified in 
the Dell near to the Ranger’s House (TQ 3905 7672). Another has been used to create the Lake. A dry valley 
– East Coombe – can be identified in the park (TQ 3898 7746), a few yards to the north east of the One Tree 
Hill viewpoint (TQ 3891 7739) 
. 
Access: 
There are some designated cycle routes within the park, and many tarmac paths. Blackheath Avenue is often 
busy with cars and coaches. There are several flights of stairs and steeply-sloped paths. Grass slopes can 
become slippery when wet. 
Access is available during park opening hours. (Some areas have restricted access.) 
The park is open every day from 06.00. Closing times vary from 18.00 Nov-Feb to 21.30 Jun-Jul. Buses 129, 
177, 180, 188, 199, 202, 286, 386 all pass close to the park. Nearest rail stations are Greenwich to the west, 
Maze Hill to the north-east, Blackheath to the south and Cutty Sark (DLR), all a short walk from the park. The 
park can be reached by riverboat to Greenwich Pier from Westminster, Embankment or Tower Piers, and on 
foot from the opposite Thames bank via the Woolwich foot tunnel. 
 
Greenwich Park is one of eight Royal Parks in London, within UNESCO World Heritage Site, Historic England 
Grade 1 listed park. The Green Chain Walk runs close by on Blackheath. 
 
Geotrail is free to download from LGP website: www.londongeopartnership.org.uk/geotrails/#greenwich  
 

http://www.londongeopartnership.org.uk/geotrails/#greenwich
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Site of possible quarry face exposure at The Dell 
(also beneficial for bees if cleared) TQ3903 7671 View across London from One Tree Hill 

  
Indicating one of several springs near to ‘Standard 

Reservoir’ building TQ 3863 7727 Indicating break of slope above parade ground 
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Site Map OS Topography © Crown Copyright 
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GLA 74 Springwell Farm, Candidate LIGS  
 

London Borough of Hillingdon, TQ 0446 9223  
Ownership: Springwell Farm but is on the Hillingdon Trail 
 
This site features small exposures of Winter Hill Gravel of Pleistocene (Anglian) age laid down by the River 
Thames before its diversion by ice during that stage1. Patches of sand and gravel can be seen on both sides 
of the Hillingdon Trail which here is cut into a slope, once the side of a gravel pit. The pit was one of several 
which had opened for sand and gravel extraction during the first three decades of the 20th century. Situated 
on the upper slopes of the Colne Valley, the pits were between GLA 67 Summerhouse Lane Chalk pit to the 
south and the Springwell Chalk Pits to the north. The gravel pits were substantially worked out by 1960 and 
were mostly gone by the late 1980s. Although exposure is now poor, it is the best located for the Winter Hill 
Gravel. 
 
The geology 
The Winter Hill Gravel (and the higher and older Gerrards Cross Gravel) crops out on the plateau on which 
Harefield stands. It was deposited c.450,000 years ago during the Anglian cold stage (marine oxygen isotope 
stage 12) of the middle Pleistocene by the ancestral Thames when it flowed through the Vale of St Albans 
and northern Essex via Chelmsford and Colchester. The advancing Anglian ice sheet later blocked and 
diverted the river towards its present course; it is the most extensive glaciation known in the British Isles 
when ice reached north and north-east London.  
 
The gravel consists mainly of flint pebbles, but some quartzite and vein quartz pebbles also occur which is 
characteristic of most pre-Anglian Thames terrace gravels. Before diversion, the Thames’ upper catchment 
extended beyond the Cotswolds (where its headwaters now are) into the West Midlands and possibly beyond. 
In the Midlands, outcrops of quartzite pebble beds within the Triassic Chester Formation occur, which is 
recognised as the source of such pebbles in the Winter Hill Gravel. The quartz pebbles may also have come 
from other outcrops in the Midlands and North Wales.  
 
The Winter Hill Gravel is the last Thames gravel aggradation to be laid down before the Anglian ice advance 
and the resultant diversion of the river. It is the only known outcrop within the GLA and as such is represented 
here.  
 
Access 
This is more convenient from the village. Follow Rickmansworth Road from the centre of Harefield then soon 
take the next left into Hill End Road. After ~750m park on a gravel layby on the left ahead of a children’s play 
area. Walk past this and the road becomes Springwell Lane. About 50-60m beyond the end of the houses 
on the right, pass a 20mph sign and turn left into a tarmac drive which is signed as a public footpath and 
‘Hillingdon Trail’. Very soon fork right at gates onto a field path. In ~350m, and after a stile, this meets 
Springwell Lane again, where turn left. Take care as it is a single-track road with no footway and limited 
visibility. In 110m enter a wide drive to Springwell Farm (again signed ‘Hillingdon Trail’) and pass through a 
pedestrian gate on the right of the main one. Pass farm buildings and house. The site is round the next bend 
where the track begins to descend; there is a vegetated bank on the right with small patches of sand and 
gravel. They are more visible in the winter and early spring. 
 
References 
Bridgland, D.R., (1994), Quaternary of the Thames, Geological Conservation Review Series, No. 7, Chapman 
& Hall, London; Springer, Netherlands 
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Upper bank, taken December 2013. 14cm pen for scale. 

  
Looking uphill towards site from north (June 2018). 
Backfilled gravel pit at right. Exposures are near the 

top of the hill 

Pebbles from lower bank arranged for photo (June 
2018).Top two are 'quartzite' (quartz-arenite) pebbles 

and lower two are flint; 13cm pen for scale. 
Photos: Allan Wheeler 

 
Site Map OS Topography © Crown Copyright 
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GLA 75 Watt’s Common, Candidate LIGS  
 

London Borough of Hillingdon, TQ 0539 9147  
Ownership: London Borough of Hillingdon (tbc) 
 
Watt’s Common is a small area that is mostly woodland and is marked on old Ordnance Survey maps as 
rough pasture, covering the same area as today. It features small exposures of the Gerrards Cross Gravel 
(Pleistocene, pre-Anglian) in shallow pits mainly in the NW parts of the wood. The Gerrards Cross Gravel 
was laid down by the pre-diversionary Thames and forms the only known outcrop of the gravel in Greater 
London. Banks can easily be scraped for more exposure. Water accumulates in several pits after a wet spell, 
and implies that clays of the Lambeth Group (Paleogene) are not far below the surface. A fallen tree provides 
the best exposure with a mixture of sand with silt/clay lenses and pockets of gravel. This is best seen in 
winter/early spring (see ‘Access’). 
  
The geology 
The cold-stage Gerrards Cross Gravel (and the younger Winter Hill Gravel) crops out on the plateau on which 
Harefield is situated, and belongs to the Sudbury Formation which are mainly fluvial deposits of the pre-
diversionary River Thames. At Watt’s Common, it rests unconformably on the above-mentioned Lambeth 
Group. With outcrops from South Buckinghamshire through to the Radlett area, the Gerrards Cross Gravel 
was deposited in the early Middle Pleistocene when the Thames flowed through the Vale of St Albans and 
Essex, via Chelmsford and Colchester. The river was diverted to its present course during the extensive 
Anglian Glaciation of c.450,000 years ago (i.e., in marine oxygen isotope stage 12) when ice penetrated as 
far as north and north-east London. The age of the Gerrards Cross Gravel has been assigned to MIS 181, 2 
(c. 750,000 years), a cold substage within the Cromerian Stage3 of the Pleistocene. 
 
The gravel consists mainly of flint pebbles, but ones of quartzite and vein quartz also occur (characteristic of 
most pre-Anglian Thames terrace gravels). At Watt’s Common, scraping with a trowel on the side of a pit 
shows pebbles supported by a matrix of orange-brown sand. Before diversion, the Thames’ upper catchment 
may have lain beyond the Cotswolds (where it now is), i.e., the Midlands and even North Wales, the source 
areas of the quartzite and vein quartz. Alternatively, glacial transport in the early Pleistocene could have 
carried the quartzite and vein quartz into the upper catchment if confined to the Cotswolds. In the Midlands, 
outcrops of quartzite pebble beds within the Triassic Chester Formation occur; these were formerly known 
as the Bunter Pebble Beds prior to reclassification by the BGS. 
 
Access 
On-street parking is available on Hall Drive, a turning off the Rickmansworth Road just north of its junction 
with Hill End Road. Cross Rickmansworth Road (moderate traffic) and go through metal stymie gates (to stop 
cyclists) opposite. Immediately turn right and follow a narrow path through trees to a kissing gate in a hedge 
on to playing fields (Taylor’s Meadow). Walk to the far-left hand corner of the field. Enter the wood through a 
hole in the hedge and follow a short length of narrow path. Within the woodland, there is a nettle hazard in 
the summer and using the path avoids much of it. Unfortunately the nettles obscure the fallen tree exposure, 
impeding access, but is visible in the winter/early spring. However, as mentioned above, scraping a small 
area with a trowel will reveal fresh sand and gravel. 
 
References 
1. Whiteman, C.A., Rose, J., 1992. Thames River sediments of the British Early and Middle Pleistocene. 
Quaternary Science Reviews 11, 363–375.  
2. Westaway, R. 2011. A re-evaluation of timing of the earliest reported human occupation of Britain: the age 
of the sediments at Happisburgh, eastern England. Proceedings of the Geologists’ Association, Volume 122, 
Issue 3, 383-396 (the age of Gerrards Cross Gravel is quoted in Table 3 and explained in the text. It correlates 
with the Moreton Gravel of north-east Essex). 
3. Gibbard, P. and Cohen, K.M. 2018. Global chronostratigraphical correlation table for the last 2.7 million 
years. http://quaternary.stratigraphy.org/wp-content/uploads/2018/04/episodes2008-243-247.pdf  
 

http://quaternary.stratigraphy.org/wp-content/uploads/2018/04/episodes2008-243-247.pdf
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Shallow pits Gravel on rim of one of the pits (phone case 130mm) 

  
Fallen tree giving exposure of sand and pockets of 

gravel 
Part showing lenses/streaks of grey silt or sand 

(camera case 130mm long) 
Photos: Allan Wheeler, February.2018 
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Site Map OS Topography © Crown Copyright 
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GLA 76 Rockingham Anomaly, Candidate LIGS 
 

London Borough of Southwark, TQ 3215 7915 
Ownership: London Borough of Southwark 
 
The Rockingham Anomaly is visible on the surface as a roughly circular depressed area about 300m across 
due to significant surface subsidence. It is underlain by an accumulation of peat up to 5.5 m deep.  This is 
the upper part of the fill of a deep scour hollow, one of a number of hollows close to the Thames in central 
London. 
 
Whilst deposits of peat are common in the flood plain deposits bordering the middle and lower Thames in 
some places, associated with submerged forests, there are few peat deposits inland. The hollow cuts through 
the Kempton Park gravel and into the London Clay.  It is at least 15m deep. 
 
In May 2017 the LGP obtained permission to auger and extracted peat from about 2m depth,  primarily for 
Gail Dickerson to use in her artworks. It has been dated between Late Neolithic to Middle Bronze Age (c.5,500 
– 3,500 years before the present (BP), typical for London). It is thought to be the remains of an alder carr 
woodland. The presence of lime and elm pollen has been used to date it (see full details in report on LGP 
website). It is probable that the water came to the surface via a fault that may have penetrated the Lambeth 
Group sands beneath the London Clay feeding both the peat and osier wetlands. The area is now drained 
and the peat has compacted to give the 1.5m depression. The current housing estate was built in 1914 but 
there was earlier housing on the site, some of which was encountered on the auger. 
 
Access 
The site is a short walk from Elephant & Castle. Parking is Residents Only but there are some public pay 
bays. A local authority housing estate is built over the site which lies in a depression c.1.5 m deep. 
 
Reference 
The Rockingham Street Anomaly – Southwark. A Geoarchaeological Evaluation. 
Preliminary report April 2019 by Michael Hacker, Prof. Rob Scaife, Peter Collins. 
 

 
Dip down Meadows Road to the Rockingham Anomaly. Photo Diana Clements, 2017 

http://londongeopartnership.org.uk/wp/wp-content/uploads/2019/07/Rockingham-Street-Anomaly-Report-2019_reduced.pdf
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Section across the Rockingham Anomaly drawn by M. Hacker after P. Rainey 

 
Rockingham Peat Artwork. Gail Dickerson 2017 www.ascstudios.co.uk/2018/02/core-sample 

 
 

horizontal scale in metres 

http://www.ascstudios.co.uk/2018/02/core-sample


Guide to London’s Geological Sites 

 

13 

Site Map OS Topography © Crown Copyright 
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GLA 77 Park Hill Chalk Pit, Carshalton, Candidate LIGS  
 

London Borough of Sutton, TQ 274 639 
Ownership: Bankside Close Freehold Company (BCFC), managed by HML Management of Croydon (HMLM) 
 
The south side of Carshalton is bounded by the chalk escarpment of the North Downs. The old Park Hill 
Chalk Pit has been chosen to represent the chalk in the area as the chalk face on the north side of the old 
quarry can still be seen at the back of the housing estate within Bankside Close. There were formally many 
chalk pits in the area working the chalk for lime to lay on the London Clay fields just to the north but most are 
filled in or completely over-grown.  
 
The chalk in this area is mapped on the London South map (1998) as ‘Upper Chalk’ and in more recent 
editions as ‘Lewes Nodular Chalk Formation, Seaford Chalk Formation and Newhaven Chalk Formation 
Undifferentiated, Chalk Group’. G.W Young 1905 in describing this pit states ‘massive, well bedded chalk 
with many layers of nodular flints in regular courses, and one well marked tabular flint. Chalk well weathered 
but fossils scarce, Zone of Micraster coranguinum’. This places it in the Seaford Chalk Formation as are most 
of the chalk exposures within Greater London. The prominent flint layers within the 22m cliff face are very 
apparent.  
 
Pit Cottage at the top and Pit House at the back are still standing – the house is constructed of knapped flint, 
presumably from the former pit.  
 
Access  
Public parking on the road called Bankside Close (the same name as the estate) but not in the residents’ 
parking areas; it leads down into the former pit from the B278, Parkhill Road. It is a Public Highway only as 
far as the turnaround. The chalk cliff face is best exposed on the north side of the old pit with access to the 
northern portion through the car park. The southern involves going through the private open space between 
the two rows of housing. . There is a sign saying ‘Cliff face keep away’. 
 

  
February 2018 February 2018 

 

December 2018 
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Photos: Geoff West 

 
Site Map OS Topography © Crown Copyright 
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GLA 78 Wimbledon Common, Candidate LIGS 
 

London Borough of Merton, Wandsworth TQ 2301 7245 (for Windmill) 
Ownership: Wimbledon and Putney Commons Conservators 
 
Wimbledon Common with Putney Heath is the largest area of heathland in Greater London. High quality 
habitats associated with acidic soils include both wet and dry heath; one of London's very few valley bogs; 
extensive areas of acid grassland, woodland, and scrub; several ponds and a section of the Beverley Brook. 
From the western side of the Common, there are views across the Beverley Brook valley to Kingston Hill and 
Richmond Park. The habitats reflect the underlying geology which here forms soils of poor agricultural quality 
owing to the prevalence of acidic gravel, and thus may be why the land remains an open space of heath and 
birch woodland. The Geologists’ Association ran field trips to the Common in 19001 and 19172. Putney Heath 
was designated a LIGS site in 2009 (GLA 25) and although Richmond Common shows similar lithologies to 
Richmond Park (GLA 70) – they are on the same plateau, bisected by the Beverley Brook – the geology of 
neither Merton nor Wandsworth were represented by LGP and so Wimbledon Common was added as a 
designated site. It is especially noteworthy for its exposure of Bagshot Sand. 
 
Geology 
There are four main lithologies. The London Clay Formation lies at the base, passing up into the sandier 
Claygate Member of that formation (both Thames Group). In a small area just south of the common, the 
British Geological Survey map shows that the Claygate Member is succeeded by the Bagshot Formation 
(Bracklesham Group). The whole sequence is Paleogene (Eocene) in age. On the highest ground is the 
Quaternary Black Park Gravel Member, the oldest of the Thames Gravels following the retreat of the Anglian 
ice sheet which diverted the Thames into its present course through London from its earlier, more northerly 
route.  
 
The London Clay is the ‘solid’ rock that underlies most of London. The London Clay forms the surface on the 
western side of the Common where it slopes towards the Beverley Brook but elsewhere it is mostly overlain 
by the Black Park Gravel. The London Clay Formation including the Claygate Member supports mixed 
woodland on the Common. As it is a soft clay it is easily eroded and usually difficult to see in outcrop, but it 
can be seen at a pond at TQ 2274 7306, especially after a dry spell has lowered the water level. This is west 
of King’s Mere and is close to the boundary of GLA 25.  
 
The top of the London Clay is about 50 million years old and so there must have been this many years of 
erosion before the Black Park Gravel was deposited. The Claygate Member (the uppermost part of the 
London Clay Formation) and the Bagshot Sands originally extended right across the London area, deposited 
in a near-shore marine environment. There may also have been younger rocks which left no trace.  
 
After deposition great earth movements saw the closure of the precursor to the Mediterranean Sea as Africa 
collided with Europe and the Alpine Chain was created. In England old faults were reactivated in the process 
so that the deep basin of the Weald of southeast England was elevated to become an upfold and the London 
Valley became a downfold, thus protecting the sediments to some extent, as erosion is much more prevalent 
in high areas. The London Clay itself was deposited in deeper water than the Claygate Member and the 
Bagshot Formation at a time when south-east England was covered by a warm tropical sea. Seasonal rain 
caused wide rivers to discharge large amounts of clay into the sea from a coastline probably now in the 
Midlands. Fossils of land plants and animals found within the marine clay have allowed researchers to 
compare the scene to Malaysia at the present day. A reconstruction showing turtles and a nautiloid swimming 
close to a shoreline of mangroves and nipa palm can be found in a book about the natural history of 
Wimbledon Common and Putney Heath3. A London Clay fossil of a nautiloid was obtained from a borehole 
on Wimbledon Common described in the chapter on the geology. Microfossils of foraminifera found locally 
indicate that the water depth was in the region of 200m at the time of deposition3. Other fossils have been 
found in past excavations for building works just outside the Common boundary3. 
 
The Claygate Member underlies all the higher parts of the Common and can be seen in a steep slope beside 
the track near the north-west end of Queen’s Mere, at approximately TQ 225 725. It was deposited as the 
London Clay Sea became shallower with in turn the shoreline becoming closer enabling an increased supply 
of coarser grained sediment.  
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The London Clay and the Claygate Member were dug on the Common for brickmaking during the 19th century. 
A number of pits are still visible, but degraded, with little or no exposure.  
 
What we believe to be the Bagshot Sand Formation is exposed in the horse ring off Gravelly Ride at TQ 2215 
7166. It is not mapped by the BGS which shows only an outcrop to the south of the Common on Copse Hill. 
It lies at a similar elevation and has the same iron-rich appearance as the Bagshot Sand on Hampstead 
Heath although a formal analysis is yet to be made. It is the only exposure of Bagshot Sand in south London 
that we are aware of. 
 
As mentioned above, the highest ground, forming a flat plateau reaching over 50m OD, is covered by the 
Quaternary Black Park Gravel Member of the Thames Valley Formation. Also extending across Putney Heath 
(GLA 25), and Richmond Common (GLA 70). It is the oldest of the post-diversion Thames terrace gravels, 
deposited as the Anglian ice sheet retreated about 400,000 years ago (Marine Oxygen Isotope Stage or MIS 
12-11). The ice sheet was the most extensive known of the Quaternary glaciations, and the only one to reach 
London, although it never reached as far south as Wimbledon. The ice diverted the Thames from its earlier 
course which was through the Vale of St Albans into central and northern Essex. The Black Park Gravel is 
the first post-diversion deposit of the Thames to be laid down in its present course through Greater London. 
Evidence for this is seen at the Hornchurch Railway Cutting SSSI in East London (GLA 19) where it rests on 
(and so post-dates) glacial till abandoned by the retreating Anglian ice sheet4,5. The gravel contains a larger 
proportion of exotic fragments than the later gravels as a direct consequence of its proximity to the ice sheet 
that carried clasts from all over the country. As in the other Thames gravels by far the greatest proportion of 
the pebbles are flints. No animal bones or human artefacts have been found within the gravels of the plateau. 
On Wimbledon Common the deposit is about 3m thick, this increasing westward to Richmond Park owing to 
an increase in the overall dip in that direction. The gravel is exposed on the ground in places, particularly 
eroded areas, and at the Bluegate former gravel pit (SW corner: TQ 234 717), on the east side of the 
Common. Now a large pond, more of the gravel is visible after a long dry spell. The pit was disused by the 
end of the 19th century. 
 
On the lower slopes towards the Beverley Brook are lobes of gravel mapped by the British Geological Survey 
as 'undifferentiated'; also, several valleys descending to the Beverley Brook contain Head. This is a deposit 
resulting from downslope mass movement of material caused by freeze-thaw action during the last ice age 
(the Devensian) which ended nearly 12,000 years ago. The valleys descending to the Beverley Brook have 
been formed by springs issuing at the contact between the porous gravels and the underlying clay. The most 
famous is Caesar’s Well (TQ 223 715), which pre-dates Julius Caesar with granite stones laid around the 
well in 1872. The Beverley Brook valley itself contains alluvium. 
 
Access 
Wimbledon Common has open public access and is well supplied by public transport along the A219 
Wimbledon Park Side. There is a car park (near the Windmill) at the end of Windmill Road off the A219. 
Nearby is a Visitor Centre, toilets, and café but it can be crowded at weekends. The Common has a network 
of paths, and bridleways which also carry cycle traffic. Section 6 of the Capital Ring crosses Wimbledon 
Common (see: Section 6 of 15: Wimbledon Park to Richmond (Friars Lane) (innerlondonramblers.org.uk)). 
There is a golf course on part of the common with a need to watch out for players and golf balls. 
  
References 
1. Whitaker et.al., 1900. Excursion to Wimbledon and Kingston, Sat. April 28th, 1900. Proceedings of the 
Geologists Association, 16/8. 
2. Grist C.I., 1917. Excursion to Richmond Park, Kingston Hill and Wimbledon Common, May 19th, 1917. 
Proceedings of the Geologists’ Association, 28/2.  
3. Drakefield, T. and Sutcliffe, U. (Eds.), 2000. Wimbledon Common and Putney Heath: A natural history. 
Wimbledon & Putney Conservators, p. 12. 
4. BGS Special Memoir, pp 61-65. 
5. Gibbard, P.L. 1985. The Pleistocene History of the Middle Thames Valley. Cambridge University Press. 

https://www.innerlondonramblers.org.uk/images/RingandLoop/guides/CR06-wimbledon-park-to-richmond-Jan22.pdf
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Wimbledon Common boundary stone and windmill Former Bluegate Gravel Pit in the Black Park Gravel 

  
Spring near Caesar’s Well,  

flowing towards Beverley Brook 
Bagshot Sand Formation in base of 

Horse Exercise Ring 
Photos: Allan Wheeler, July 2019 
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Site Map OS Topography © Crown Copyright 
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GLA 79 Buckthorne Cutting, Candidate LIGS 
 

London Borough of Lewisham, TQ 362 746 (site access) 
Ownership: Network Rail (north half), property developer AA Homes and Housing (south half). Managed by 
Buckthorne Cutting Nature Reserve. 
 
This section of the New Cross to Brighton line was opened in 1839 as the London and Croydon Railway. At 
Eddystone Road the railway is in a deep cutting into the London Clay. Further north at the New Cross Gate 
(Brockley) Nature Reserve there was a famous landslide in 1841, two years after the railway opened (SGI 
17). At this point the railway follows the same route as the earlier Croydon Canal of which there is an 1805 
description of a line of septarian nodules. These were rediscovered whilst cutting a path through the 
recently-designated Buckthorne Cutting Nature Reserve, and also observed in the cutting on the south side 
of Eddystone Road. Permanently exposed septaria in London are rare and the site provides opportunities for 
research and education both of the septaria and the London Clay itself 
 
The ground elevation at the top of the cutting is c.40 m OD and was cut exactly beneath the old canal cutting 
for which we have a description. The canal cutting itself was 20 feet (6 m) below the top. The railway was 
dug down a further 50 feet (c.15 m) so that the cutting is 70 feet (c.21 m) at this point. We hope that more 
septaria can be exposed along at least one horizontal line. On the south side of the bridge fragments of 
septaria are evident along the horizontal path and were marked by white poles when visited. The in situ 
septaria must be just above the path at those locations and excavation for them will be carried out. Reeds at 
the top of the embankment are rather enigmatic and do not seem to relate to a spring line, although small 
gullies in the hillside may prove to come from a line of septaria (see location map of septaria below). 
 
Access  
The locked gate to the Nature Reserve is situated off Eddystone Road footbridge, Eddystone Road, Brockley, 
London SE4 2DB. Contact the Buckthorne Cutting Nature Reserve, www.fourthreserve.org.uk 
for access. Open days are held periodically. Short walk from Crofton Park Station. 
 
Reference 
1805 quotation re-septaria from “London; being an accurate history and description of the British Metropolis 
and its Neighbourhood, to Thirty Miles Extent, from an actual perambulation”, David Hughson (pen name of 
Edward Pugh), LL.D. Vol 2 1805. Link to whole book: https://tinyurl.com/c4wb7mt8 
 
On page 81-82: The ground begins to rise up towards Brockley Green, and the first thing observable is the 
newly cut banks, is a very curious stratum, of a yard thick, or more, consisting entirely of small bivalve shells, 
and long slender screw shells:…In ascending the hill, it appears that a stratum of reddish coarse sand, of 
several feet thick, crops out above these shells; then a clay of considerable thickness is seen and then a 
slight spring of mineral water, very highly charged with iron, as appears by its ochre deposit; this was 
apprehended to proceed from a layer of ludus helmantii;...there is a thick stratum of yellow loamy clay, or 
brick earth. This thick stratum of yellow clay is succeeded by two layers, one about a yard above the other, 
of large and curious ludus helmantii, or clay ball, very compact, containing but few septana, and those 
mostly close filled with wax-coloured spar; but, on the sides of some of these sparry joints, but partly filled, 
pointed and small crystals were so thickly and uniformly set all over the surface, as to give the appearance 
of a rich piece of velvet. 
 
This 1805 description is along the old Croydon Canal cutting that pre-dated the railway cutting, which utilised 
the same cutting at this point, although at a higher level. The description relates to Brockley Green. Brockley 
Green would have been right here on Buckthorne Road SE4 2DG - grid reference TQ 36366 74424. A little 
further north, the Lambeth Group is shown on the BGS map at the base of the cutting and in the quote above, 
the Woolwich Shell bed (top Lambeth Group in this area) is described by its contained shells. Above that the 
‘stratum of reddish coarse sand’ probably relates to the basal Thames Group, Harwich Formation, beneath 
the London Clay. ‘Reddish coarse sand’ is not typical of the Blackheath beds but that does not rule it out. We 
now call the ‘ludus helmantii’ septarian nodules and this is the main focus for this site. 
 

https://tinyurl.com/c4wb7mt8
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People are standing at the entrance gate in Eddystone Road The white poles mark the row of septaria frags  

on the south side of the cutting 

   

Exposure of in situ septaria beside 
the path A loose septarian nodule 

London Clay exposure: ‘blue’ 
(deep), beside pale (surface 

weathered) 
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Site Map OS Topography © Crown Copyright 

 
Location map of finds either side of Eddystone Road. 
Note that the Buckthorne Cutting Nature Reserve is restricted to the north side of Eddystone Road. 
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Glossary 
 
Note: For stratigraphic units see London’s Geology page of LGP website and the links 
 
Adit: walk-in entrance to mine. 
 
Anglian glaciations: the most extensive of the Quaternary ice sheets that came as far south as 
north London around 450,000 years (Marine Isotope Stage 12). 
 
Anticline: fold where the rocks have been pushed up (convex upward). Younger rocks have then 
usually been eroded from the top leaving an inlier of older rocks exposed at the surface. 
 
Aquifer: strata that hold water exploitable for human needs, e.g. chalk under London. 
 
Artesian wells: a well in which the water rises to the surface of its own accord as a result of 
pressure from the sides. 
 
Aragonite: a form of calcium carbonate CaCO3 that is less stable than calcite. Most molluscs 
have shells of aragonite. 
 
BGS: British Geological Survey, Keyworth, Nottingham www.bgs.ac.uk. (London office is in the 
Natural History Museum). 
 
Biostratigraphy: correlation of sediments based on occurrence of their enclosed fossils. 
 
Bioturbated: the churning of sediment by burrowing animals, often destroying sedimentary 
structures. 
 
Bourne: an intermittent spring that appears when the water table rises high enough for water to 
flow on the surface in a normally dry valley. Found in areas underlain by chalk. 
 
BP: Before Present; a time-scale, calibrated to 1950, used particularly by archaeologists. 
 
Brickearth: fine-grained, originally wind-blown, silt that has secondarily been deposited by water 
in the London area. It is particularly suitable for brickmaking as it contains particles of chalk and 
fine sand. It is variously named Langley Silt, Enfield Silt, Roding Silt, Ilford Silt, Dartford Silt and 
Crayford Silt. 
 
Bunter pebbles: smooth kidney-coloured quartzite clasts probably derived from the Triassic of the 
Midlands. 
 
Cal: calibrated date. The raw radiocarbon dates, in BP years, are calibrated to give calendar 
dates. Standard calibration curves are available which adjust the radiocarbon dates according to 
other dating methods. 
 
Calcite: a mineral form of calcium carbonate CaCO3 that is more stable than aragonite. It is widely 
distributed and is the chief constituent of limestone and most marble. Shells and tests of many 
marine organisms are formed of calcite. 
 
Calcareous: containing calcium carbonate. 
 

http://www.bgs.ac.uk/
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Calcrete: calcium carbonate concretions, formed in soil horizons below the sediment surface by 
precipitation from percolating rainwater or groundwater. 
 
Chalybeate: naturally iron-rich water. 
 
Chert: SiO2; fine-grained, very hard rock formed by the precipitation of silica from solution. The 
sub vitreous variety formed within the Chalk is termed flint. 
 
Clast: Fragment of rock, mineral or skeletal material, broken down, eroded and re-deposited in a 
later stratum. 
 
Clay-with-flints: a residual deposit found pocketed into the top of the Chalk. The clay is thought 
to be derived from the overlying Tertiary rocks, whereas many of the flints are uneroded and seem 
to have remained more or less in situ while the surrounding chalk was dissolved during 
weathering. 
 
Conjugate: description of two related joint, fracture or fault planes (or sets) which meet at an 
acute angle. They can often be linked to the orientation of stress fields. 
 
Conglomerate: a coarse-grained sedimentary rock composed of rounded fragments (> 2 mm), 
cemented in a finer-grained matrix. 
 
Cortex: thin white crust surrounding flint nodules. 
 
Dene hole: a small ancient chalk mine entered by a vertical shaft. 
 
Facies: a body of sediment characterised by its composition, texture, fossil content and bed form 
that reflects the environment and conditions of its origin. 
 
Ferruginous: iron-stained, rust-brown colour. 
 
Flood event: a flood event is one in which the fossil concerned is present in such abundance that 
you cannot fail to find. It is usually restricted in thickness but of wide geographical extent, hence its 
use as a correlative marker horizon. 
 
Fluvial, fluviatile: relating to a river or river channel. 
 
Freestone: block of building stone without any obvious bedding structures. 
 
Glauconite: a mineral belonging to the mica group, usually occurring as small green, rounded 
grains. It is thought to be formed in marine sediments although sometimes it is reworked into non- 
marine sediments. 
 
Head (head propensity): as shown on BGS maps, identifies slipped material (or slopes that are 
likely to have slipped material). 
 
Ichnotaxa: trace fossils; the name of the ichnotaxon denotes the fossilised work of an organism, 
not the organism itself. 
 
Imbrications: where pebbles are stacked end-on, in the manner of roof tiles, when deposited in a 
strong current. They can indicate current direction. 
 
Indurated: hardened. 
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Inlier: outcrop of older rocks completely surrounded by younger rocks. 
 
Involutions: disruption of sedimentary layers as a result of freezing and thawing in periglacial 
conditions. 
 
Karst: landscape shaped by dissolution of the bedrock, usually limestone. 
 
Laminations (laminated): a small-scale sequence of fine sedimentary layers, less-pronounced 
than bedding. 
 
Lithology: general term used to describe the composition of a rock, e.g. colour, texture, grain 
size. 
 
Lithostratigraphy: correlation of strata based on lithology. 
 
Lithified: where unconsolidated sediments have been transformed into hard rocks. 
 
Loam: mixture of sand, silt and clay in roughly equal proportions. 
 
Ma: abbreviation for a million years (106). 
 
Mammal Assemblage-Zones (MAZ): one of a series of chronostratigraphic intervals defined by 
the distinct fauna of mammals that occur within it. 
 
Marl: calcareous (carbonate-rich) mudstone, or clay-rich chalk. 
 
Marine (Oxygen) Isotope Stage (MIS): a system used for correlation which is dependent on the 
analysis of heavy and light oxygen isotopes. A higher proportion of heavy oxygen isotopes 
recovered from the shells of certain marine organisms is correlated with cold temperatures 
because the lighter isotope is preferentially formed into ice and is thus less abundant in 
contemporary sea water during cold periods. 
 
Montmorillonite: a clay formed from volcanic ash. When wetted, montmorillonite absorbs water 
and expands, only to shrink again when it dries. 
 
OD: Ordnance Datum, mean sea-level at Newlyn. 
 
Oolitic limestone: limestone composed of well-rounded grains of carbonate, each formed by 
inorganic deposition around a nucleus, typically in warm seas (from the Greek, oo, an egg). 
 
Outlier: outcrop of younger rocks completely surrounded by older rocks. 
 
Palaeosol: ancient soil, formed in a past landscape. 
 
Pedogenesis: the process by which soil is formed. 
 
Periglacial: areas with conditions, processes associated with being adjacent to glaciers such as 
frozen ground. Also, it is often used to describe the residual effects of permafrost (permanently 
frozen soil or subsoil). 
 
Pillar and stall: mining method whereby pillars are left to support the roof. Stall areas are where 
the rock has been extracted. 
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Puddled: where a clay lining has been stamped into the base of ponds to increase the 
waterproofing. 
 
Pyrite: iron sulphide mineral (FeS2) commonly found in sedimentary rocks. 
 
Quartzite: a rock formed from pure quartz, strictly speaking by metamorphic processes, but 
sometimes the term is used for sedimentary rocks with strongly silica-cemented sand grains. 
 
RIGS: Regionally Important Geological Site, affords some planning protection but not as strong as 
an SSSI. 
 
Riparian: relating to the interface between land and a river or stream. 
 
Sarsen: a very hard silica-cemented sandstone, usually found as a residual block. 
 
Scarp: steep slope in a landscape which faces away from the dip of the strata. 
 
Septarian nodule: a form of concretion (‘growing together’) that displays septa, or divisions 
caused by cracking. The spaces are often filled with calcite. Common in the London Clay, where 
they are also known as ‘cement stones’ owing to the suitability of their composition for that 
purpose. 
 
Solifluction: slow movement of waterlogged sediment down a slope. 
 
SSSI: Site of Special Scientific Interest. Designated sites have legal protection. 
 
Swallow hole: a natural depression in the surface caused by dissolution of the underlying rock 
(usually limestone – chalk in the case of the London area). Streams often disappear down the 
holes to reappear some distance away as springs. 
 
Syncline: a U-shaped fold that is convex downwards. The rocks in the middle of the curvature are 
younger than those at the edges. 
 
Synsedimentary: usually refers to events or processes that occur at or close to the time that 
sediments were deposited. 
 
Thermophilous: warmth-loving (species), often characteristic of warmer climates. 
 
Till or boulder clay: is a dumped mix of the products of ice erosion by glaciers, showing no 
sorting or stratification. The predominant rock-type is clay but it also contains sand and chalk in 
this area as well as a variety of more exotic clasts. 
 
Transgression (transgressive): sea invading the land, either because the land is sinking or the 
sea-level is rising. 
 
Type site (section): the place where the strata were either originally described or where they are 
best represented. 
 
Unconformity: a geological boundary representing a break in the deposition of sediments, often 
including a period of erosion. 
 
Zone (fossil): a time period that is characterised by one or more particular fossil species. 


