The Geology of Highgate Wood and Queen’s Wood

by Diana Clements

Highgate Wood and Queen’s Wood have been designated a RIGS (Regionally Important Geological
Site) by the London Geodiversity Partnership. A glance at the BGS 1:50,000 North London map may
cause you to wonder why; the only rock-type mentioned is London Clay and it is adjacent to
Hampstead Heath where geology is much more in evidence.
Why then was there a Romano-British pottery site on the highest point of Highgate Wood? London
Clay is not a particularly good potting clay whereas the overlying Claygate Member at the top of the
th
London Clay Formation has provided most of the traditional yellow London Stock bricks for the 19
century housing in the area. Exposures circle Hampstead Heath and many of the brick pits are
labelled on the 1920s 6 inch maps of the area. Tell-tale contorted, blackened and welded bricks in
garden walls indicate brickmaking in the close vicinity; the bricks were not of sufficient quality to travel
far and were made more or less where the clay was dug and stacked into large clamps for firing. The
over-burnt bricks came from the centre of the clamp. The Claygate Beds are a more sandy facies
than the underlying London Clay and indicate a shallowing-up sequence of alternating silt and finegrained sand, becoming progressively sandier towards the top. It is the coarser nature of these beds
that make them suitable for brickmaking and potting generally which points to the probable reason
why the Romano-British pottery site is situated here.

Fig 1 Contorted over-burnt bricks in a wall in Cranley Gardens (M Hacker)

In 2010 Peter Collins, on the Sites Working Group of the London Geodiversity Partnership, and Mike
Hacker, an amateur archaeologist who lives locally, were involved in examining the clay at an
experimental kiln on the site of the Romano-British pottery kiln complex, discovered in 1968 (Brown &
Sheldon, 1969). Bricks for the experimental kiln and pots were made using the clay dug from the site.
The excavation showed the clay to have the typical silty texture of the Claygate Beds (Collins &
Hacker). In 2013, Peter and Mike took me to look at the site to discuss the likelihood of Claygate
occurring there. By coincidence we met Cindy Blaney, the Wood Keeper at Highgate Wood,
employed by the City of London Corporation. She informed us of a recent soil survey of Highgate
Wood, commissioned to try to find the reason why some of the oak trees were dying. Unfortunately
the survey was never published but samples augured were described as sandy ‘Claygate Beds’
(Cindy Blaney, personal communication). From evidence of the Claygate both at the pottery site and
from the auger samples we decided to investigate further.
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Fig 2 Experimental Kiln on Romano-British site in Highgate Wood using clay from the Claygate Beds (C Blaney 2010)

I had been involved in a dig on the Parkland Walk along the route of the former Edgware, Highgate
and London Railway not far away, at the southern mouth of the tunnel from Highgate Station. This
was a dig initiated by the then Keeper of Palaeontology at the Natural History Museum, Steven
Donovan, with the objective of finding the famous ‘Highgate Fauna’. We augured the floor of the
cutting and also the sides of the embankment. At the top we found the sandy soil of the Claygate but
no fossils in the slope beneath where the Highgate Fauna should have been found. Maybe the fossils
were decayed or there was too much scree. On the floor of the cutting we struck lucky and found a
fossiliferous layer which we described in a paper published in the Proceedings of the Geologists’
Association (Tracey et al., 2002). Working from the section published in this paper and the nearby
borehole data from St. Aloysius College, the Highgate Wood team concluded that the base of the
Claygate Member could be found at c 95 m OD. The BGS map shows Claygate Member at this
height around Wood Lane and Highgate Station and we wrote to them to suggest that the mapped
area of the c 50 million year-old Claygate Member could be extended northward through Highgate
Wood. The BGS do not map deposits of less than 1 m thick but agreed that the evidence pointed to a
covering of Claygate Member over the area proposed (Don Aldiss, personal communication). As a
result Mike redrew the appropriate portion of the BGS map with a hatching of the Claygate Member
over areas of the postulated height of its base (Fig. 5).
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Fig 3 Composite section (right) based on trial holes and excavation in the Parkland Walk southeast of Highgate station,
correlated (left) with part of the more complete log of St. Aloysius’ College borehole, <1 km to the south (after Cooper, 1970).
London Clay units are based on King (1981, text-fig. 8). The base of the Claygate Beds is just below the 95 m contour.
Reproduced from Proceedings of the Geologists’ Association, 2002, 113, p 325 with permission of the Geologists’ Association.
The Amateur Geologist

AGS Magazine Issue No 9 October 2015

Page

There was a second conundrum we discussed with BGS. No gravel is shown on the BGS map yet on
th
19 century maps Highgate Wood was labelled Gravel Pit Wood. Walking round the wood there is
certainly evidence of gravel and Cindy took us to the site of a recently dug small pond behind the
playground. We could see immediately that the pile of material extracted from the hole was gravel.
The pond is about 1 m deep so at least in that area of Highgate Wood there is still a covering of
gravel.

Fig 4 Ordnance Survey map of 1873 showing Highgate Wood as Gravel Pit Wood (M. Hacker)

The Amateur Geologist

AGS Magazine Issue No 9 October 2015

Page

We discussed with the BGS where the gravel could have originated but without any proper analysis of
the clasts it is difficult to determine and, in any case, the probability is that it has been re-deposited
relatively recently from in situ gravel in the vicinity. The BGS recommended we call it ‘Head’ and that
is what we have adopted.
The most likely in situ candidate is the Pre-Anglian Dollis Hill Gravel, found beneath the Glacial Till
only a few hundred km to the north of Highgate Wood. The Dollis Hill Gravel is more than 500,000
years old and is believed to be deposited by the ancient gravel bed of a tributary of the ancestral
Thames flowing from the Weald to the south to join the Thames which at that time flowed further north
through the Vale of St. Albans (Bridgland & Gibbard, 1997). This has been identified as the
northward extension of the present Mole-Wey system that extended across the London Basin before
the valley we know was created by the present course of the Thames at the end of the Anglian Ice
Age. It was the ice that pushed the river south. It is characterised by the presence of 7% of Lower
Greensand Chert derived from the Weald. Grains of chert were identified in the locally derived sand
added as temper to the fabric of the Roman pots found in Highgate Wood (Quinn, 2012). There may
also be contributions to the Head from Glacial Till itself. The southernmost limit of this till is currently
Finchley. A tongue of ice travelled down the ‘Finchley depression’ dropping its load of eroded
material which now forms the high ground in that area. It is unlikely that the ice sheet topped
Hampstead Heath but it may have extended further south than the current limit which is still less than
1 km to the north of Highgate Wood. To the south, the Pre-Anglian Stanmore Gravel (less than 2.6
million years old) may have provided material. Now only two tiny patches remain on the top of
Hampstead Heath but it must originally have been more extensive. The underlying Eocene Bagshot
Formation (c 55 Ma old) is predominantly an iron-rich sand so is less likely as a source for the gravelrich Head. Mike has labelled the areas ‘gravel’ on the map where the pebbles are best seen (Fig 5).
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Fig 5 Map of Highgate Wood and Queen’s Wood shown with the Claygate Member of the London Clay Formation extended
over the area (see text). Gravel is marked in the area of the pond but is more extensive (M Hacker)
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Turning to Queen’s Wood, the geology tells a very different story. In contrast to the reasonably flat
topography of Highgate Wood, Queen’s Wood is deeply cut by gullies. The small stream that flows
through the low ground in the wood (one of the headwater streams of the Moselle) would not have
been capable of such erosion and so other causes must be sought. It has already been mentioned
that the ice sheet of the Anglian Glaciation reached as far as Finchley at its most severe, some
450,000 years ago, and the melting waters from the receding glacier are likely to have been forceful
enough to be the instigator of the gullies. As the land began to spring back after being depressed by
the glacier, erosion would have cut deeper. During subsequent ice ages the glaciers did not reach as
far as London but the ground would have been frozen and as it thawed, renewed incision would have
occurred. John Catt in his book Hertfordshire Geology and Landscape (Catt, 2010) tentatively shows
an ice-dammed lake to the west of Highgate Wood and glacial outwash sandur at the edge of the
Ware Till ice, slightly to the east, but no evidence of such deposits have been recorded in Queen’s
Wood.

Fig 6 Extent of the Anglian Ice Sheet after Catt (2010, fig. 6.12) showing the position of Highgate Wood. Queen’s Wood is
adjacent.

Queen’s Wood is underlain by London Clay except at the northwest corner where we believe the
Claygate Beds extend down to approximately the 95 m contour (see geological map, fig 5 ). Below
the houses at this corner the spring line can be detected and indeed the Upper Pond constructed in
2010 draws its water from the spring. The higher ground between here and the spring in Highgate
Wood forms the interfluve between streams that drain through Queen’s Wood towards the Lea Valley
to the east and those that join the Mutton Brook and flow into the Brent River to the west.
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The dig in the Parkland Walk in 1999 revealed London Clay Formation Division E1 of King (1981).
The excavation was 1.8 m deep and the fresh ‘blue clay’ was reached approximately 0.3 m below the
surface. In most temporary exposures the top metre or so has been oxidised to the more familiar
weathered orangey-colour and is devoid of fossils. At 1.5 m a horizon of septarian nodules was
encountered and from there to the base most of the fossils listed in the paper were found (Tracey et
al, 2002). The famous ‘Highgate Fauna’ was associated with Division E2, immediately beneath the
Claygate Member (Division E3) and it would be interesting to investigate any temporary exposures
between 90 and 95 m in Queen’s Wood for these well-preserved fossils, and for the ‘Highgate Amber’
that is exceedingly rare in collections as most of it was burnt as incense.
We felt that the geological stories from the two woods were sufficiently interesting to mount a small
exhibition in the hut beside the café in Highgate Wood. Cindy Blaney, the Wood Keeper, was most
encouraging and the display was installed in May 2014. For a more detailed description of the
geology do go and see it.

Fig 7 Exhibition on the Geology of Highgate Wood and Queen’s Wood in the Display Hut in Highgate Wood. a) the 4 story
boards with Peter Collins, Cindy Blaney and Mike Hacker b) specimens displayed

Thanks to Peter Collins for drawing attention of the Romano-British pottery to the London
Geodiversity Partnership and to Mike Hacker for his detailed and well-researched local knowledge
and the drawing of the map. Cindy Blaney was the driving force in putting up the small exhibition and
thanks to her and the City of London Corporation for all their help. Finally thanks to the Amateur
Geological Society for inviting me to write this article about our researches. We congratulate you on
th
your 50 anniversary.
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