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Highgate Wood Roman Pottery Kilns:
Geological and Topographical factors influencing the location
1. Introduction
Excavations in the 1960s and early 1970s verified the presence of a Romano-British
pottery-manufacturing site in Highgate Woods, north London. This short note will
consider the factors affecting the location of the site. A particular focus will be the
examination of the geology and topography of the natural deposits at the site and how
this relates to the type of fabric found in the Roman pottery from Highgate Wood. Such
factors could well have a wider bearing on the location of other Roman pottery
manufacturing sites in North London.
The underlying premise is that the type of sandy, silty clay, which is present in the
vicinity of the site, commonly called the Claygate Beds (classified as the Claygate
Member of the London Clay Formation [LCF]), is ideally suited for the manufacture of
pottery.
In 2010 an experimental archaeology project constructed a kiln at the Roman kiln site and
excavated a pit to provide clay for the kiln and pots. This pit, and auguring in the base of
the pit, allowed samples of the in situ sediments to be collected and subsequently
analysed. The aim was to confirm the assumption that the source of the material used in
the Roman pottery was the Claygate Member. Coincidentally, a petrological analysis of
pottery sherds from the site has been commissioned by the site directors
(Brown&Sheldon pers. com 2012).
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2. The Romano-British pottery manufacturing site.

Fig 1. Map of Highgate Wood showing location of RB pottery manufacturing site,
and site of gravel sample. Based on 1896 OS map © British Library Board
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Fig2. Map of northern section of Highgate Wood showing location of archaeological
excavations and 2010 clay extraction pit. Based on Brown & Sheldon 1974 and 1896
OS map © British Library Board
The site is located near the highest point of a raised knoll in the northern part of Highgate
Wood at a height of c.102mOD (TQ283890. Figs 1 and 2)
Archaeological excavations of the pottery-manufacturing site were undertaken under the
direction of Anthony Brown and Harvey Sheldon between 1966 and 1974 (Brown &
Sheldon 1967-74).
A number of kilns, trenches and ditch features as well as an extensive scatter of pottery
fragments and wasters were revealed. In addition, pits, presumed to have been used for
clay extraction and processing, were located during the excavations (Brown and Sheldon
1971, p43). Production spanned a period from c.AD 50 to, at least, c.AD 200, probably
on a spasmodic basis. No evidence was found of a permanent settlement.
The reports identify three distinct types of pottery fabric, making use of different
materials to temper the clay; grass (fabric type A) grog (fabric type B) and sand (fabric
type C). Fabric types A and B which included ‘Belgic’ vessels (Brown & Sheldon 1974,
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p224) were associated with the earliest phases of the pottery c.AD 50-60, fabric type B
with some C was manufactured in the period c.AD 70-100 whilst fabric type C, the most
common fabric, was manufactured in c.AD100-160 (Brown & Sheldon 1974 p 224-8)
3. Factors affecting the location of Roman kiln sites
There are certain requirements for pottery production in terms of factors of production
that should be located in close proximity
These include:





Sources of material or “clay” for the fabric of the pottery
Wood for firing the kiln
Water for puddling the clay and other production processes
An accessible market for the products

A key factor of production is labour, which had to be sufficiently skilled to manufacture
pottery. Brown and Sheldon consider that the potters at Highgate Wood were probably
itinerant Romano-British (Brown & Sheldon 1974, p224).
4. Clay materials and the clay geology of North London
Although potters, archaeologists and geologists refer loosely to the material used to make
pots as ‘clay’, it is important to recognise that such material may constitute a mixture of
variable quantities of clay, silt and sand along with other non-plastic tempering material
added by the potters, such as sand, grog, and organic materials. London clay varies in
particle size, shape and chemical composition; and these factors have implications for its
use it as a pottery medium.
The geology over large parts of North London is dominated by the London Clay
Formation (BGS 2006 British Geological Survey Map: North London). Generally, this is
a homogeneous clay deposit about 100 meters in depth at maximum in North London,
laid down over 50 million years ago (Mya) in a warm tropical sea. The sea varied in
depth over the period of deposition and this affected the balance of the different sizes of
particle; from clay (< 2µ), through silt (2µ to 63µ) to fine sand (63µ to 250µ).
The silt and sand components are composed of angular to rounded particles of quartz,
together with other minerals such as mica, pyrite and gypsum. London Clay coarsens up
through the various units and the top of the London Clay Formation (LCF) is a much
siltier and sandier clay material, commonly called the "Claygate Beds" but formally the
Claygate Member of the LCF (King 1981 and Ellison 2004). This is usually identified
separately in BGS maps, The northern part of Highgate Wood, where the site is located
(TQ283890), it is not identified as Claygate, but Ellison (op cit) notes that in north
London outliers of the Claygate Member may exist that are not identified by BGS
mapping, a view supported by Don Aldiss of the BGS (Aldiss D pers. com. 2010).
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Chemically, the clay mineral assemblage (<2µ) is a complex composite of aluminium
silicates combined with other minerals. The London clay contains varying amounts of
different clay minerals; kaolinite, smectite, illite, and chlorite (Sumbler 1996 p103). The
plasticity of clay is related to the sheet-like shape of its particles and the relative
proportions of these different clay minerals (Rosenthal 1949, p58-9).
Importantly for pottery making, the proportion of smectite decreases towards the top of
the London Clay Formation, whilst the proportion of kaolinite increases (Kemp 2006).
Smectite has a high shrink/swell capacity with varying water content and high plasticity.
Clays rich in smectite are generally not suitable for pottery production. Perhaps this is
why potteries are not found scattered all over the clay of North London - only collapsing
houses!
5. Analysis of the geology at Highgate Wood
Brown and Sheldon note that the geology of the site is complicated by deposits of sand
and gravel on the western side of the site. There are restricted areas of superficial deposits
of sands and gravels in the wood. These were exploited in the past for building material
and part of the wood was formally known as ‘Gravel Pit Wood’. An examination of
gravel and sand deposits in the south-western part of Highgate Wood (grid ref: TQ2818
8848) (fig 1.) indicated that they are probably Quaternary head deposits (BGS 2006,
Aldiss D 2011, pers com). The origin of the gravels contained in this head deposit have
not been determined. Possible sources include the Stanmore Gravel, remnants of which
are found on the higher ground of Hampstead Heath to the south of Highgate Wood,
Dollis Hill Gravel, a remnant of which exist some 500m to the north in the Grove
(Alexndra Palace) or possibly from the Anglian glacial till deposits to the north of
Muswell Hill (Clements 2012, p 27-29).
The deposits observed in the 2010 clay extraction pit and auguring in its base were
composed of sandy, silty clay. The pit was c.1.5 m in depth and auguring extended a
further 85cm giving a total depth of the strata examined of c.2.35 m. It showed a
consistent pattern of sedimentation with finely interbedded sandier material. Appendix 1
sets out an analysis of samples collected from the trench and augur core. In summary, the
samples contained on average nearly 37% of fine sand and silt and 63% of clay and very
fine silt. These characteristics, together with the variation and lamination of the deposit
are consistent with the published description of the Claygate Member of the LCF as being
‘lenticular bedded and finely interbedded clays, silts and very fine sands’ (King 1981, p
27)
Additionally, in topographical terms, the site at c.100m OD conforms to the geological
succession in north London of the LCF, where the transition between the upper London
Clay (unit 2. of Division E. as defined by King 1981) and the overlying Claygate
Member (unit 3 of division E.). A geological section cut into a former rail embankment
close to Highgate station confirmed the transition from the London Clay to the Claygate
Member at c. 90m OD (Tracey et al fig 4, p325, Clements pers com 2011).
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For comparative purposes a sample was taken at c.97m OD from a pipe-laying trench in
the nearby Queens Wood Road (TQ286884), where the underlying geology is defined as
the Claygate Member on the BGS map (BGS 2006 and appendix 1).
A surface scatter of pottery sherds some 550m south of the site observed in 1962
indicated another possible pottery manufacturing site in the southern part of Highgate
Wood (TQ 28348845; Brown and Sheldon 1969, p 39) (fig 1.). This is indicated as being
on the Claygate Member on the BGS map (BGS 2006).
6. The use of local deposits for pottery production
For the purposes of the 2010 experimental reconstruction of the pottery production
process (Peacey & Hurst 2017) clay was obtained from a pit to the south east of the
experimental kiln and working area. The clay from this pit was also used for the
construction of the experimental kiln.
The clay as dug, whilst soft and malleable, was insufficiently plastic to be used to make
pottery without further processing. The clay was dried, dispersed in water to form a slip
and sieved through a No 60 mesh sieve (c.250µ) to remove contaminants such as twig,
root and leaves, and any large quartz particles. It was then partially dried on plaster bats,
wedged and wrapped in damp cloths to age for c.10 days. After being prepared in this
way it was found to be sufficiently plastic to be used for wheel-thrown pottery. (Mooki
Hurst pers.com 2012).
7. Other locational factors at Highgate wood


Fuel: Highgate wood is believed to be a remnant of the prehistoric ancient
Middlesex forest, which may have covered most of north London through the
Roman and Medieval periods. There is evidence to show that it has been managed
as coppiced hornbeam with oak standards at least since the 17 th century
(Silvertown 1978). Hornbeam (Carpinus betulus) oak (Quercus sp.) and hawthorn
(Crataegus sp.) charcoal was found associated with the pottery kilns, (Brown and
Sheldon pers com 2012) This indicates that locally derived wood or charcoal
provided the material for firing the kilns.



Water: Whilst the site is on well-drained high ground on the interfluve separating
the river Brent and river Lea catchment areas, a number of ditches and associated
pits were identified during the excavation. The function of the ditches and pits
was probably to collect and store water and to provide puddling pits associated
with the preparation of clay (Brown & Sheldon 1971,p1.). These pits were located
at the northern, lower part of the site at c. 96m OD. A weak spring line exists
close to the pottery site at the transition of the permeable Claygate Member with
the less permeable underlying London Clay at c 90mOD (see above) this could
have provided a source for the water used on the pottery site.
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Accessible market: The site is close to Roman London, c.8km [c.5 miles] to the
south. The present ‘Great North Road/North Hill’, a continuation of the earlier
Maiden Lane (York Way), passes within 700m to the south west of the site
(Brown & Sheldon 1069, pp. 39-40) and provides direct access to London.

Pottery of Phase III fabric type C was found on sites in Southwark and Aldgate (Brown
and Sheldon 1974, p. 230). Pottery from Highgate has been recorded from a number of
other sites in London. Three pots, subsequently identified as Highgate C ware, were
recorded in 1677 from the site of St Paul’s (Schofield 2011, p.34). Both fabric B and
fabric C ware were found at the Walbrook Stream crossing site (Hill & Rowsome 2011
passim) and on the Eastern Cemetery site (Barber& Bowsher 2000 passim). Fabric type C
was found associated with the pottery kilns in the Wallbrook Valley (Seeley
&Drummond-Murray 2005 passim) and on a site east of the forum (Bluer et al 2006
passim). A single sherd of Fabric type C was retrieved from an unstratified deposit in
Syon Park in 2012 (MoL in preparation)
8. Discussion and conclusions
The analysis of samples taken from the clay deposits underlying the site indicates it is
located on the Claygate Member of the LCF.
The rate and distribution of temperature rise in small pottery kilns of the type discovered
in Highgate Wood would have been difficult to control. By adding tempering material
such as grass, grog and sand, clay can be ‘opened up’ to reduce the degree of shrinkage
on drying and to make it more resistant to thermal shock. However, adding temper to the
clay body will make it less plastic.
The proportion of the tempering material incorporated in the clay is critical for its
suitability for wheel thrown pottery. If it is too stiff it will be difficult to form and if it is
too plastic it will not hold its shape on the wheel (Orton et al 1993 p115).
In the case of the Highgate pottery, grass was added to fabric type A [HWA] and grog
(crushed fired clay) to fabric type B [HWB] Fabric type C [HWC] contains about 30%
fine sand (Brown & Sheldon 1974, p.224). A sub-division of fabric type C [HWC+] was
tempered with coarse sand.
The pottery experiment has shown that the particular balance of fine grained sand and silt
in the natural clays of Highgate Wood would have allowed the Romano-British potters to
manufacture the wheel thrown fine-ware of fabric type C. without the need to add
tempering material. This would have simplified the production process and may have
provided a competitive advantage over those potters who needed to prepare and mix
carefully graded tempering material to naturally occurring clays.
The geological observations and the experimental results strongly suggest that the local
clay deposits were the source of material used by the Romano-British potters. A visual
comparison, using a x20 binocular microscope, of a fresh edge break of a sherd of fabric
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type C. with a fragment from the 2010 experimental pottery found the fabrics to be
virtually indistinguishable.
It has been suggested that the iron-free grey and white clays used for decoration on fabric
type C. were not derived from the site and were bought to the site by the potters (Brown
& Sheldon 1974, p224, note2.).
Peter Collins and Michael Hacker
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APPENDIX 1
Samples of clay for analysis were taken from the side of the clay pit and from an augured
core.
The ground surface adjacent to the pit was 101.17mOD
The depth of the pit was 1.33m.
The level of the base of the pit was 99.84m OD
One sample was taken from the side of the pit. Additional samples were taken for
analysis from c.10cm spits of an augured core, using a hand auger with an Edleman twin
bladed tip.
Pit sample 101. Depth -1.00m; 100.17OD
Auger sample 1. Depth -1.50 -1.6 m; 99.5-99.4 OD
Auger sample 2 depth -1.65 -11.7 m; 99.35-99.3 OD
Auger sample 3.depth -2.05 -2-20m; 98.95-98.8 m OD
Auger sample 4 depth -2.20 -2 -35m; 98.8-98.65 OD
For comparative purposes a sample of material was taken and analyzed from an exposed
section of the Claygate Beds in a construction trench in the nearby Queens Wood Road
(junction with Wood Lane, grid ref: TQ2864.8849)
Weather conditions were dry but the natural lighting was poor due to dense tree cover.
Field examination determined that the deposits were damp but not moist, and firm. The
material formed a ball and sausage but would not form a ring. It stained fingers and felt
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gritty. The provisional conclusion was that it is composed of fine-grained sand/silt with
clay. The deposit was free of pebbles or other inclusions (other that occasional modern
tree root contamination). The colour varied from mid greyish brown to mid reddish
brown with occasional lighter grey lenses. The deposit became sandier and redder with
depth. Though there were no distinct indications of lamination, there were clear
variations in the proportion of sand in the deposit.
Analysis
Sub-samples were dispersed in water with the addition of sodium hexametaphosphate to
defloculate the clay component. The suspension was allowed to settle through a 20cm
column for 5 minutes. This separated particles >c.15µ from the fine silt particles and
clay. The supernatant was decanted and the sediment dried, weighed and examined
through an optical microscope at x60 and x400 magnification. This showed that all of the
residues contained a similar, poorly sorted, blend of angular to very angular quartz grains
varying in size from c.200µ to >c.15µ (fine sand 250µ-125µ, very fine sand 125µ-63µ,
coarse silt 63µ-31µ, medium silt 31-15µ [Wentworth 1922]. c.25% of the sand particles
were stained reddish brown. Small flakes of colourless mica (Muscovite) were observed
in all samples.
Whilst this method cannot be regarded as a substitute for a full laboratory analysis, it
provides an indication of the composition of the deposit. The proportion of fine sand and
medium silt (>c.15µ) in the settled sediment in relation to the clay and fine and very fine
silt (<c.15µ) decanted with the supernatant was estimated as follows:
Table 1.
Sample
Pit sample 101
Auger sample 1
Auger sample 2
Auger sample 3
Auger sample 4
Average
Queen’s Wood Road

Sand and silt >15µ
31%
34%
24%
56%
39%
36.8%
34%

Clay and silt <15µ
69%
66%
76%
44%
61%
63,2%
66%
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