Bus Pass Geology
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Around the southern limits of the Anglian Ice Sheet

Ice extent showing Stephens House and Coldfall Wood within the ice and Highgate Wood,
Queen’s Wood and Alexandra Park just outside.
After Catt, 2010, Geology of Hertfordshire
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Overview
The route begins at Coldfall Wood in Haringey, a Locally Important Geological Site (LIGS), and ends
at Stephens House (formerly Avenue House) in Barnet, another LIGS, via Highgate Wood/Queens
Wood, a Regionally Important Geological Site (RIGS). Estimated total travel time, 1 to 1½ hours.
An optional continuation to the east is Alexandra Palace. Although this is not a designated RIGS or
LIGS the site offers extensive views over the Thames towards the south.
1. Coldfall Wood, Haringey GLA 58 (Bus 43, 134, 234 or 236). No facilities.
2. Highgate Wood, Haringey GLA 44 (Bus 43, 134). The café is situated in the centre of the
Wood, on the edge of the Sports Ground. It is open from 9 am every day. The adjacent Visitor Hut
has a display on the local geology. Highgate Wood is adjacent to Queen’s Wood.
3. Queen’s Wood, Haringey GLA 44 (Bus 43, 134). The café is situated in Queen’s Wood Lodge,
just off Muswell Hill Road. Opening times vary. Queen’s Wood is adjacent to Highgate Wood.
4. Stephens House (formerly Avenue House), Barnet GLA 2 (Bus 263, then 143). The café is
situated close to the Main Gate on East End Road. Opening times: 9-5 Mon-Fri and 10-5 Sat & Sun.
5. Alexandra Palace, Haringey. This is not a designated LIGS or RIGS (Bus W3). The Phoenix Bar
& Kitchen Is at the west end of Alexandra Palace. Opening times are 11.00-11.00. The Grove Café
on the north side of the Grove is open Tues-Sun 9-4.30.
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Directions for Location 1: Coldfall Wood, Haringey, TQ 276 903
Coldfall Wood can be reached by the following bus routes:
43 or 134 bus: From the south, alight at stop CC, Wilton Road on Colney Hatch Lane. From the
north, alight at stop CN. Walk down Wilton Road and across Coppetts Road into Everington Road.
At the end of Everington Road turn right into Barrenger Road and immediately left into an alleyway
between No 5 and No 7 Barrenger Road to enter Coldfall Wood. (10 mins)
234 bus which runs between The Spires in Barnet and Highgate Woods. Alight at Everington Road
on Coppetts Road. Coldfall Wood is at the end of Everington Road. (5 mins)
263 bus: From the south, alight at Hertford Road on Finchley High Road. From the north alight at
East Finchley Library. Walk down Creighton Avenue. The entrance to Coldfall Wood is on your left.
This is the main entrance. (10 mins)
Coldfall Wood GLA 58

Site Map OS Topography © Crown Copyright
Source: London’s foundations, page 244

Coldfall Wood is a small area of ancient wood in Muswell Hill, North London. It covers an area of
approximately 14 hectares and is now a public park with open access.
The wood lies on a northward-facing-slope falling about 15m from Creighton Avenue with three
valleys. The majority of the wood lies on London Clay, however, a narrow band of Dollis Hill Gravel
overlies the clay near and along the western edge and a stratum of chalky glacial till which in turn
overlies this, outcrops on the extreme edge of the wood.
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[London Borough of Haringey Coldfall Wood Management Plan 2012 can be seen at:
http://www.haringey.gov.uk/sites/haringeygovuk/files/coldfall_wood_management_plan_2012.pdf ]

The Anglian glaciation
During the past 2 million years of the Ice Age there have been repeated cycles of glacial and
interglacial periods. In the UK, the most extensive of the glacial periods recorded is the Anglian
when the ice sheet reached southern England around 450,000 years ago. The present-day
location of Finchley was then in a valley (known as the ‘Finchley depression’) which allowed a
tongue of ice to push its way south as an elongated feature. Both Coldfall Wood and Stephens
House (GLA 2) are near the southern extremity of glacial till deposits which can be found today,
proof of the glacier’s earlier presence in an area which is now relatively high ground. The extent
of this ice sheet was first recognised as a result of a discovery in 1835 by NT Wetherell. He
uncovered in Coldfall Wood a mixture of marine fossils, shells and rocks found only to the north of
London. It is possible that the ice sheet extended further down the Brent valley but has
subsequently been eroded. The valley of the Brent would have been carved out by the large
volumes of water coming from the melting glacier. Other deep valleys in the area are probably
also the result of melt water escaping both from the Anglian ice sheet and subsequent periods of
permafrost in the area. The small stream that now flows through the bottom of Coldfall Wood
could never have carved out such a deep valley without extreme conditions. When seen, the till is
usually most easily recognised as dark clay with fragments of white chalk plucked by the glacier
from exposures in Hertfordshire and even further north. Jurassic fossils found in the wood include
the robust bivalve Gryphaea (Devil’s toenail) and the internal torpedo-shaped skeletons of
belemnites, relatives of squids, cuttlefish and octopus. There are no permanent exposures of till in
Coldfall Wood but in the adjacent Finchley Cemetery it is possible to see the diagnostic fragments
of white chalk on freshly-dug graves. Ironically, the till covered area following the former ‘Finchley
Depression’, now forms the high ground. The weight of the ice-sheet pushed down the ground
which has gradually rebounded over the 400,000 years since the ice retreated, a process that has
also helped to deepen the valleys.

Jurassic fossils found in the till in Finchley Cemetery
Pre-Anglian gravel
Before the Anglian glaciation the course of the Thames was to the north of London, up the Colne
Valley, through the Vale of St. Albans and into the North Sea in the Clacton area. The ice sheet
overrode it and when it melted, a pro-glacial lake formed in the Colne Valley which eventually
burst, pushing the course of the Thames in the opposite direction to its original route and then
through what is now central London. In north London gravel is found underlying the glacial till and
it is thought this was deposited by former tributaries of the Thames coming from the Weald right
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across the London area to join the Thames further north on its earlier route. The gravel underlying
the till at Coldfall Wood is known as the Dollis Hill Gravel, first described from a temporary
exposure on Dollis Hill near Hendon. One of the elements that distinguish it from other gravels is
the comparatively high proportion of Lower Greensand chert (7%) that can only have come from
the Weald. Again, there are no permanent exposures of gravel in Coldfall Wood but clasts eroded
from the gravel can be found in the stream bed at the bottom of the valley. The Lower Greensand
chert can usually be seen.
London Clay
Till and gravel can only be found on the highest part of Coldfall Wood on the west side. Elsewhere
it has been eroded to the bedrock - the Eocene London Clay that underlies nearly all of London.
The London Clay is a little older than 50 million years so there is a time gap of this much separating
it from the overlying gravel that is less than 2 million years old. It is termed ‘blue clay’ but when
exposed at the surface it oxidizes to the more familiar orange colour. It was laid down in a
moderately deep sea at a time when Britain was decidedly warmer than today, comparable to the
equatorial climate of Indonesia but also with some temperate elements detected in some of the
plant fossils washed into it from rivers, probably as far away as the Midlands. The best place to
see the clay in the wood is on the eroded banks of the stream, particularly adjacent to the bridge
that crosses the stream where the 3 paths meet in the map above.
Coldfall Wood

Flooding in the stream bed Coldfall Wood.
Source: London’s foundations, page 246 (Diana Clements)
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Directions Coldfall Wood to Location 2: Highgate Wood and Location 3: Queen’s Wood, Haringey
TQ 284 885 (25-30 mins)
Leave Coldfall Wood at the Everington Road exit. Walk down Everington Road, across Coppetts
Road into Wilton Road. At the end of Wilton Road turn left into Colney Hatch Lane. Cross Colney
Hatch Lane to take the 43 or 134 from Stop CN to Stop V, Wood Lane/Highgate Station. As you
leave Muswell Hill be particularly aware of the topography of the area. You are travelling along
Muswell Hill Road. This road which separates Highgate Wood and Queen’s Wood marks the
important north-south interfluve dividing the watershed of the headwaters of the River Brent,
flowing to the west, from one of the head streams of the Moselle stream, flowing to the east and
eventually joining the River Lea. Alight at Stop V and cross Muswell Hill Road to enter Highgate
Wood via Gypsy Gate. Cross Muswell Hill Road again to enter Queen’s Wood.
Highgate Wood and Queen’s Wood GLA 44

Site Map OS Topography © Crown Copyright
Source: London’s foundations, page 202
Topography
Highgate Wood forms a plateau whereas the topography of Queen’s Wood is much incised. The
deeply cut ravines in Queen's Wood indicate intense water flows which are associated with the
glacial events described at Coldfall Wood.
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Solid Geology
The underlying geology is London Clay, which is overlain by the Claygate Beds on the higher land in
Highgate Wood. The London Clay was deposited in the Eocene period over 50 million years ago
and the Claygate Member is at the top of the London Clay Formation, consisting of alternating
layers of sandy, silty clay laid down as the seas shallowed. The springs are associated with the
junction between the Claygate Beds and underlying London Clay. It can be seen in the banks of
streams.
Superficial deposits
More recent Pleistocene or Holocene sand and gravel deposits are found on the surface in parts of
Highgate Wood. It is unclear precisely what fluvial or glacial processes led to the deposition of the
gravels and it is therefore termed ‘Head’. The most likely candidate is the Dollis Hill Gravel
encountered in Coldfall Wood. At one time the gravels must have been more extensive as parts of
the wood are shown as Gravel Pit Wood on the 1873 OS map. Some of the hummocky terrain may
be due to small-scale extraction in the woods. Traces of the gravel can be seen on the surface on
the high ground in the north western part of the wood and in the pile extracted to make the pond
by the Children’s Playground.
Archaeological associations
Archaeological excavations in the early 1960s and early 1970s verified the presence of a RomanoBritish pottery manufacturing complex in Highgate Wood. Remains of kilns, trenches and ditch
features were revealed and dated from AD 50 to AD 200. All that is visible now is the raised knoll
at the site in the most northern part of the wood. In 2010 excavation,
linked to an experimental archaeology project, provided samples of in
situ sediments, which indicated that the Claygate Member extended
further north than the BGS map indicates. Over 800 fragments of
worked flint have been found in Highgate and Queen’s Wood. Though
many of these are waste flakes known as 'debitage', they include a
number of scrapers, blades and points. They date from the late
Mesolithic or early Bronze Age, between 7,000 and 4,000 years ago.
Geological Display in Highgate Wood

Experimental Kiln on Romano British site in Highgate Wood
Photo: C. Blaney 2010
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A small display is on public view in the Visitor Hut beside the café in Highgate Wood. Four story
boards tell the story of the rocks beneath the local area and how they have been utilised in the
past. A Romano-British pottery was discovered in Highgate Wood and an experimental kiln
produced pots using the underlying Claygate Beds at the top of the London Clay, one of which is
displayed. Flint debitage from Highgate Wood is also displayed alongside minerals and fossils
typical of the London Clay.
Directions Highgate Wood and Queen’s Wood to Location 4: Stephens House, Barnet TQ 252
903. West along the edge of the Finchley Ice Sheet. (50-60 mins)
On leaving Highgate Wood and Queen’s Wood turn along Muswell Hill Road towards Highgate
tube station. Cross the A1, Archway Road and turn right to Stop H, Muswell Hill Road. Take the
263 bus to Stop F, East Finchley Station. Walk back a few steps to Stop E and take the 143 bus to
Stop S, East End Road. Continue down Regents Park Road and turn left into East End Road. The
entrance to Stephens House is a short distance along on the left hand side, 17 East End Road.
Stephens House (formerly Avenue House) GLA 2

Site Map
OS Topography © Crown Copyright
Source: London’s foundations, page 123

Topography and superficial deposits
The grounds of Stephens House are a landscaped park area with small pebbly patches beneath
trees and in temporary exposures. The land falls to the north with indications of hillocky natural
topography.
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Geology
The above features characterise an area that was once covered by an ice sheet and in this case it
was the Anglian glaciation some 450,000 year ago. This is one of the most southerly exposures of
glacial till or boulder clay deposited by this ice sheet. The glacial deposits are chalky and flinty till,
together with outwash sand and gravels, silts and clays (see BGS Special Memoir, pp.58-59). A
fuller description can be found under Coldfall Wood above.

Till exposure in grounds of Stephens Forest House Estate
Source: London’s foundations, page 124
Directions from Highgate & Queen’s Wood to Alexandra Palace Park, Haringey TQ 295 899 (east
along the edge of the Finchley Ice Sheet
Take the 43 or 134 bus from Stop E travelling east along Muswell Hill Road to Muswell Hill
roundabout. (13 mins). Alight at the stop after the roundabout, Stop A, Queens Avenue. Cross
Muswell Hill Broadway and carry on round the roundabout to cross Dukes Avenue and walk down
Muswell Hill.
This site is not designated by the London Geodiversity Partnership but there is a map of Alexandra
Palace Park on their website: www.alexandrapalace.com/park/park-map. It is advisable to choose
a clear day as the highlight at Alexandra Palace is the view.
Superficial geology
As you walk down Muswell Hill to the first turning on the left, Springfield Avenue, you are walking
downhill off the eastern extent of the Finchley Ice Sheet, briefly over the underlying Dollis Hill
Gravel and onto the underlying London Clay.
Walk back up Muswell Hill and just before Bus Stop C turn right and immediately right again into
The Grove, Alexandra Park.
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Walking through the Grove, the high points are overlain by an outlier of Dollis Hill Gravel and,
where the old railway embankment has been cut on the northern edge of The Grove, the gravel
can be seen on patches of unvegetated slope. The Grove Café is on the northern side of The
Grove. Continuing eastwards to Alexandra Palace you step off the high ground and back onto the
London Clay.
The high point of Alexandra Palace itself is again underlain by Dollis Hill Gravel although the
building itself overlies it on the main, southeast facing side. On the northwest side it encompasses
a pond. Was this originally dug for gravel extraction? The junction with the London Clay lies at
about 90 m and represents a time gap of about 50 million years.

Dollis Hill Gravel exposed on the old railway embankment, The Grove.
Photo: D. Clements 2016
London Clay
Most of Alexandra Park is underlain by London Clay. It is difficult to see except in temporary
exposures. There does seem to be a spring line at around 75-80 m, rather lower than would be
expected (at the junction of the gravel with the London Clay) but that may be because any
rainwater seeping into the gravel has been put into drains adjacent to the Palace. In Highgate
Wood, the London Geodiversity Partnership suggests that the Claygate Beds at the top of the
London Clay extend over the wood and tentatively put the junction with the clay-rich London Clay
at about 95 m. The near shore, sandier Claygate Beds do not extend to Alexandra Palace, which is
over 10 m lower than Highgate Wood, although nearly the full depth of London Clay is present
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here. It was laid down when Britain was at a latitude similar to Barcelona today. The temperature
was much hotter than today and some of the fruits and seeds collected, can be compared to those
found in Indonesia, for example the Nipa Palm which is still growing there. However, seeds such
as Magnolia have also been found indicating seasonality. These will have been swept out to sea
from the land by large rivers, somewhere in the Midlands.

Nipa palm growing today in Indonesia
The fruits
Photos: S. Tracey

The fossil seed

Reaching Alexandra Palace Way take the W3 from Stop A, Alexandra Palace Garden Centre to Stop
F, Palace Gates Road (3 mins). This will take you in front of the Palace with a magnificent view to
the south. On reaching Stop F you can continue on to Wood Green tube station (13 mins) or alight
at Stop F, cross Bedford Road and walking back take the footbridge on your left over the railway
line to Alexandra Palace station. Trains from here go north to Welwyn Garden City and Hertford
North or into London, Moorgate. Alternatively you can take the W3 back for another look at the
view and continue on to Finsbury Park tube station (31 mins).
The views from Alexandra Palace
The highlight of extending the trip to Alexandra Palace is the view from the terrace. It is
instructive to try and discern the course of the Thames. Working upstream from the east the very
large container lifting cranes off London Gateway Port, the former Shellhaven oil refinery near
Canvey Island, help identify the Langdon Hills formed of Bagshot Formation sand on the horizon.
Working upstream the Queen Elizabeth II Bridge on the M25 is visible, and then three wind
turbines of the Ford riverside Dagenham works. The O2 Millennium Dome is on the south bank of
the Thames. Other landmarks that help locate the Thames include the Shard, very close to London
Bridge Station, and the wheel of the London Eye.
It is a view predominantly to the southeast, right across the Thames to the high ground on the
south side which has similar geology to that found on this trail except that the Anglian Ice Sheet
stopped here. On the south side of the Thames melting periglacial conditions were responsible for
the deep gullies found there. Here, on the north side, existing gullies from the melting of the
glacier 400,000 years ago will have been eroded further by the same process during subsequent
ice ages when the ice sheet terminated much further north.
The view straight ahead from the middle of the terrace shows Shooters Hill in the middle distance,
beyond, and to the left of the Millennium Dome. The water tower projects above the skyline at
the highest point. At 130 m Shooter’s Hill is nearly as high as Hampstead Heath (134 m) and the
geology extends upwards, above the Claygate Beds to the Bagshot Sand; a mirror image of
Hampstead Heath. As on this side of the river a time gap of nearly 50 million years separates it
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from the capping of Pre-Anglian gravel. The ground at lower level to the right of the Millennium
Dome is the Blackheath Plateau which runs from Blackheath to Erith in front of Shooters Hill. As
the name implies it is composed of Blackheath pebble beds (which are round and black) and gave
the area its name. They underlie and are slightly older than the London Clay (about 55 million
years old) and are now usually classified with the variable Harwich Formation. In the far distance,
on a clear day, the North Downs can be seen behind to the right and left. This is the Chalk
escarpment to the London Clay basin.

The view to Shooters Hill from Alexandra Palace.
Photo Stephen Middleton (see below)
Looking further east again the Anish Kapoor sculpture Orbit can be seen. It is the tallest sculpture
in Britain and marks the site of the Olympic Stadium, behind it, in the Lea Valley. Here the London
Clay and Harwich Formation have been eroded in parts by the River Lea to expose the Lambeth
Group beneath.
The view to the extreme east overlooks Epping Forest in the distance, across the Lea Valley. This
elevated ground mirrors that on Hampstead Heath and as with Hampstead Heath it is thought that
the Anglian Ice Sheet went close but did not cover it.
If you feel you missed out on the view as the visibility was not on your side, take a look at Stephen
Middleton’s magnificent photographs:
https://www.flickr.com/photos/47046427@N03/albums/72157629757949220. Stephen belongs
to the Friends of Alexandra Palace where more information can be obtained:
www.friendsofalexandrapark.org
___________________________________
A full list of sites designated by the London Geodiversity Partnership can be found on the LGP
website: SSSI (Sites of Special Scientific Interest), RIGS (Regionally Important Geological Sites), LIGS
(Locally Important Geological Sites) all prefixed by GLA numbers. SGI (Sites of Geological Interest)
are also shown on the interactive map.

http://londongeopartnership.org.uk/guide-to-londons-sites/
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