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Summary

During the period February 2003 to March 2005 Oxford
Archaeology (OA) carried out a programme of work
comprising archaeological evaluation, strip and map,
excavation and watching brief integrated with the
demolition and redevelopment of the Vancouver Centre
King’s Lynn and construction of the Clough Lane multi-
storey car park.

The work was carried out on behalf of Alfred
McAlpine Capital Projects. The scope of the work was
agreed in response to requirements for archaeological
works issued by the Development Control Archaeologist
on behalf of Norfolk Landscape Archaeology.

Despite extensive modern construction, archaeological
features, structures and deposits of medieval date
(12th–15th century) were recorded along the existing
frontages of Broad Street and New Conduit Street.
Archaeological deposits, building foundations and yard
surfaces of late medieval/post-medieval date (15th and

16th–18th century) were recorded in localised areas in the
car parks to the rear of Sainsburys’, the rear of Broad
Street and to the south-west of New Conduit Street.

In addition to the archaeological remains, OA
exhumed and re-interred the burials from a Quaker
cemetery to the north of New Conduit Street and a Baptist
cemetery to the north-west of the car park to the rear of
Broad Street.

OA also commissioned the installation of piezometers
in order to carry out a two-year monitoring programme on
the physical and chemical effects of piled construction on
the underlying (and otherwise unexposed) reclaimed
marine and estuarine sediments.

Evaluation of the Clough Lane car park site revealed
an intact marine sediment sequence underlying all of the
development area as well as localised medieval structures
and features.

Résumé

De février 2003 à mars 2005, l’Oxford Archaeology (OA)
a lancé un programme de travaux archéologiques à King’s
Lynn qui comprenait l’évaluation des données,
l’établissement d’une carte-bande, la réalisation de
fouilles et la rédaction d’un compte-rendu d’observations,
l’ensemble étant intégré à la rénovation du Vancouver
Centre et à la construction du parking à plusieurs niveaux
de Clough Lane.

Ces travaux ont été exécutés dans le cadre des Alfred
McAlpine Capital Projects. Leur étendue a été définie en
tenant compte des contraintes imposées à ce type de
travaux par l’archéologue en charge de la supervision du
projet dans le cadre du Norfolk Landscape Archaeology.

Malgré la présence d’importantes constructions
modernes, des éléments, des structures ainsi que des dépôts
archéologiques datant de l’époque médiévale (entre le
12ème et le 15ème siècle) ont été découverts le long de

bâtiments donnant sur Broad Street et sur New Conduit
Street. Des dépôts archéologiques, des fondations de
bâtiments et des cours datant de la fin du Moyen Âge et de la
période post-médiévale (15ème et 16ème – 18ème siècles)
ont également été découverts dans des zones précises des
parkings situés à l’arrière du magasin Sainsburys’ et de
Broad Street et au sud-ouest de New Conduit Street.

En plus des vestiges archéologiques, l’Oxford
Archaeology (OA) a exhumé puis réinhumé au nord de
New Conduit Street le contenu des tombes provenant d’un
cimetière Quaker. De même, l’OA a exhumé puis réinhumé
le contenu des tombes d’un cimetière baptiste à l’arrière de
Broad Street.

L’OA a également commandé l’installation de
piézomètres afin de mettre en œuvre un programme de
surveillance de deux ans concernant les effets physico-
chimiques de la construction de bâtiments sur des
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sédiments de mer et d’estuaire qui ont été réaménagés. Il
convient de préciser que ces bâtiments reposent sur des
piles et que les sédiments sous-jacents ne sont pas soumis à
d’autres influences.

L’évaluation du site du parking de Clough Lane a révélé
la présence d’une suite intacte de sédiments marins qui se

trouvaient à la fois sous l’ensemble de la zone de
développement et sous les structures et les éléments
médiévaux bien localisés.
(Traduction: Didier Don)

Zusammenfassung

Zwischen Februar 2003 und März 2005 führte Oxford
Archaeology (OA) Arbeiten in King’s Lynn durch, zu
denen die archäologische Evaluierung, Bodenabtragung
und Kartierung sowie Ausgrabungen und Baubegleitungen
zählten, die mit der Umgestaltung des Vancouver Centre
und dem Bau eines mehrgeschossigen Parkhauses an der
Clough Lane einhergingen.

Die Arbeiten wurden im Auftrag von Alfred McAlpine
Capital Projects durchgeführt. Der Arbeitsumfang wurde
durch die Vorschriften für archäologische Arbeiten
bestimmt, die vom Archäologiebeauftragten des Ersch-
ließungsamts im Auftrag von Norfolk Landscape
Archaeology herausgegeben wurden.

Trotz der Fülle an modernen Bauten wurden an den
Straßenfronten der Broad Street und New Conduit Street
mittelalterliche Strukturen und Ablagerungen aus dem 12.
bis 15. Jahrhundert entdeckt. An einigen Stellen hinter
dem Sainsbury’s-Supermarkt, auf der Rückseite der
Broad Street und südwestlich der New Conduit Street

fanden sich Kulturschichten, Häuserfundamente und
Hofdecken aus spät- und nachmittelalterlicher Zeit (15.
sowie 16. bis 18. Jahrhundert).

Neben der Untersuchung der archäologischen
Überreste kümmerte sich Oxford Archaeology auch um
die Exhumierung und Wiederbestattung der Leichname
eines Quäkerfriedhofs im Norden der New Conduit Street
und eines baptistischen Friedhofs hinter der Broad Street.

Des Weiteren wurde der Einbau von Piezometern in
Auftrag gegeben, um ein zweijähriges Kontrollprogramm
zu den physikalischen und chemischen Auswirkungen der
im Baugebiet errichteten Pfahlgründung auf die urbar
gemachten Meeres- und Ästuarsedimente im Untergrund
durchzuführen, die andernorts verborgen sind.

Die Evaluierung der für das Parkhaus vorgesehenen
Stelle in der Clough Lane enthüllte eine intakte Abfolge
mariner Sedimente unter dem gesamten Baugebiet sowie
einzelne mittelalterliche Strukturen und Merkmale.
(Übersetzung: Gerlinde Krug)
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Chapter 1. Introduction and Project Background

King’s Lynn — location, topography and
geology

The town of King’s Lynn today straddles the mouth of the
Great Ouse where it empties into the Wash. The situation
of the town has made it a strategic trading centre of great
importance, with links outward to north-west Europe, and
inward to the prosperous north Midlands, and East Anglia.
The historic core of the town sits on a deep sequence of up
to 10m of broadly flat silt, sand and clays. The area is
crossed by several freshwater channels — the Millfleet,
the Purfleet, the Nar and the Gay, all feeding into the Ouse.
Though originally natural waterways, all four have been
managed to some degree during the town’s development.

The broad layout of the historic town was very much
determined by these channels, the River Ouse itself, and
the associated sandbanks, which may owe their existence
to both natural formation processes and the by-product of
early medieval saltworkings. The town lay alongside the
east bank of the river, on a low north–south spine of higher
ground, and grew northwards from a single core (South
Lynn) to incorporate a secondary market site and its
embryonic settlement, becoming Bishop’s Lynn, and
subsequently spreading to fill the gap between the two
(Newlands). Except for the only principal west-east road
(Damgate — now Norfolk Street) the tendency was not to
spread to the east, partly because of the difficulties of
drainage, and partly because proximity to the trading
artery of the river was key to prosperity. However, the
town defences on the eastern side followed the slightly
higher ground of one of the sandbanks (see Figure 6.1),
leaving a substantial area between the town walls and the
intensively settled core of the town. This empty quarter
became largely occupied and owned by four orders of
friars, and it is only since the 17th century that secular
occupation has slowly been established there.

The project background
(Figs 1.1 and 1.2)
Between 2003 and 2005, in response to a commission by
Alfred McAlpine Capital Projects, Oxford Archaeology
(OA) carr ied out an extensive programme of
archaeological investigation as part of the re-development
of the Vancouver Shopping Centre and the construction of
a nearby multi-storey car park, together representing a
substantial part (in the region of 12%) of the historic town
centre, straddling the Purfleet in the centre and extending
from the Millfleet in the south, to the Newland in the north
(Fig. 1.1). The work was required by the Development
Control Archaeologist (Norfolk Landscape Archaeology,
NLA) on behalf of King’s Lynn and West Norfolk
Borough Council, in mitigation of the impact caused by
the development; it built on an earlier but aborted
development proposal of 1997, and associated
preliminary archaeological desk-based and evaluative
work conducted by Norfolk Archaeological Unit (NAU
1997, 1998, 2005).

With regard to all the information available the
Development Control Archaeologist issued a requirement/
brief for mitigation of the archaeological conditions
attached to the planning permissions (principally NLA
2003, 2004) during the development process, and the
production of a published report at the end of the
programme. OA’s programme of work culminated in
intensive fieldwork in the period February 2003 to March
2005, integrated with the ongoing demolition and
development work, focusing on targeted excavations in
five zones (Fig. 1.2).

Archaeological and historical background
The history and archaeology of King’s Lynn is well served
by the three volumes of the King’s Lynn Survey, produced
between 1971 and 1984 in response to rapid modern
development in the town (development which included
the original Vancouver Centre). The three volumes are The
Making of King’s Lynn — Records of Social and Economic
History, by Dorothy M Owen, The Making of King’s Lynn
— Secular Buildings from the 11th to 17th century, by
Vanessa Parker, addressing built heritage of the town and
Excavations in King’s Lynn 1963–70 by Helen Clarke and
Alan Carter which detailed the excavations and
observations of the King’s Lynn Archaeological Survey
Advisory Committee up to 1970.

These publications are complemented by a
reassessment of the 13th-century Newland Survey by
Elizabeth and Paul Rutledge (Rutledge and Rutledge 1978)
and more recently work by A.R.J. Hutcheson (Hutcheson
2006) on the origins of King’s Lynn (pre-dating
formalisation of Bishop’s Lynn in 1090). Researchers on
the archaeology of the county are fortunate to be able to
easily access data from Norfolk’s Historic Environment
Record (NHER) which is searchable online through
Norfolk County Council’s Heritage Explorer Project
(http://www.heritage.norfolk.gov.uk).

Origins of the town
There is little archaeological evidence of substantial
activity or occupation pre-dating Domesday in King’s
Lynn parish. What exists largely comprises artefact find
spots. These finds range from Palaeolithic handaxes,
Mesolithic and Neolithic flints to Roman coins and other
metal artefacts and are generally some distance to the
north or east of the medieval centre of King’s Lynn, on
land that would have been slightly higher and less
marginal. More substantial evidence of early occupation
in the parish was revealed in a 1930s excavation in Reffley
Wood some 3.5km to the east of town, which revealed an
early Bronze Age occupation site underneath a Bronze
Age burial mound.

No clear material evidence for Roman or Saxon
settlement has been identified in the vicinity of the present
town centre. Early in the 20th century a ‘Saxon’cobbled (?
road) surface was tentatively identified running under
what is now Bridge Street (Hillen 1907, 20), but this
conclusion seems to have been based wholly on the depth
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of the remains below modern street level, and not on any
firm dating evidence.

Much research has been undertaken into middle and
late Saxon settlement forms and patterns in recent
decades, and Hutcheson (2006) has reviewed the origins
of King’s Lynn in the context of this modern
understanding of later Saxon estate development in
eastern England. He concludes that Losinga did not
establish a trading and settlement focus out of nothing, but
took an existing group of settlement and resource foci,
ranging from the estate centre represented by Bawsey,
some 3 miles to the east, to the salt industry around the
mouth of the Ouse and brought them under the umbrella of
a centralised authority on one site, and in doing so
confirmed the strategic and economic control of the
southern part of the Wash.

The town of Bishop’s Lynn (as it was then called) was
formally established in 1090 with the foundation of St
Margaret’s priory by the Bishop of Thetford, Herbert de
Losinga. The ecclesiastical background to this

entrepreneurial initiative lies with the church power base
of Norwich Cathedral. Research by Owen (1984) and
Hutcheson (2006) points to the probability that the
parochial responsibilities and returns in the form of tolls
bestowed upon the new priory of St Margaret, owe their
roots to the former Snettisham holding that once belonged
to Stigand and was (after the Conquest) controlled by
Bishop Odo.

The topographical influences on development
It is generally accepted that reclamation of the King’s
Lynn area was driven by the exaggeration of naturally
formed sand banks through saltern works and later
midden dumping. However, the industry was already in
decline in the Gaywood manor by the second half of the
11th century (see Darby 1971, 134–5 for density of salt
pans in the Freebridge Hundred). As part of the National
Mapping Programme in Norfolk, many saltern mounds
have been identified from RAF aerial photos taken in the
1940s over West and North Lynn. Archaeological

2
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evidence of salt production in King’s Lynn has been found
during evaluations in London Road which revealed
dumped waste material and clay-lined pits associated with
the filtering of seawater (Cope-Faulkner 2005).

The trend of early development and the potential
topographical constraints are given some clarity by Clarke
and Carter’s sketch reconstruction of natural banks
(Figure 6.1, after Clarke and Carter 1977, fig. 186) which
also informs a sketch map of early occupation in King’s
Lynn (ibid, fig. 194A) although this omits any early
existence of Damgate and the Tuesday Market.
Hutcheson’s illustration of King’s Lynn based on 5m
contour line (Fig. 6.2, after Hutcheson 2006, fig. 6) is a
simple but informative representation of the
topographical setting based on a notional point of
reclamation at some point in the 11th century. This places
St Margaret’s (early Bishop’s Lynn), All Saints church
(South Lynn) and a stretch of land to the north of Bishop’s
Lynn on an ‘island’ of slightly higher ground opposing a
peninsula on which the Bishop’s Palace at Gaywood was
sited.

Herbert de Losinga’s establishment of the new priory
at St Margaret’s and the granting of this, an attached
Saturday Market, fair and soke over ‘all the Bishops land
between the Millfleet and Purfleet’, to the Benedictine
monks of Norwich in 1096, appears to be a formalisation
of an already existing commercial and administrative
centre. A thriving community was by this time already in
place in South Lynn, served by the church of All Saints. St
Margaret’s provided a second parochial church for the
Manor of Gaywood to serve occupants in the northern part
of the manor. Similarly it seems likely that the presence of
a port at the mouth of the Gaywood river, along with an
existing road connecting Spalding with the Icknield Way
along the line of Damgate (Norfolk Street), had given rise
to the Tuesday Market. Occupation had naturally spread
along the north–south thoroughfare connecting the two
markets (Briggate/Mercer Row/Cook Row — now High
Street) before the ‘founding’ of Newland north of the
Purfleet in 1146–1150 by William de Turbe the Bishop of
Norwich, in his grant of St Nicholas’s chapel and land for
settlement (Owen 1984, 11). To the east of St Margaret’s,
St James’ chapel was founded before 1146.

The Church and the motivation for the
‘planned’ Newland development

It is clear that the development of Bishop’s Lynn was part
of a wider strategy of Herbert de Losinga, one that
included the establishment of a priory at Norwich, the
translation of the Bishopric from Thetford to Norwich and
the imposition of a large cathedral there, as well as the
establishment of a chapel (1101) and St Nicholas’s church
(1119) in Great Yarmouth. The establishment of the priory
at Norwich was presented as an act of repentance by
Losinga for his attainment of appointment (reputedly
following a payment of at least 1000 marks) from King
William II. Professed spiritual motivation notwith-
standing, it is not difficult to see a more pragmatic
motivation, to attempt to exploit and control the
burgeoning resource represented by the growth in trade
flowing into and out of the east coast ports.

In Bishop’s Lynn the roots of commercial success
were already in place, and the nurturing of the town via
sanctioning of the market and fair, and creation of the

church and priory, allowed the Bishop to establish a
degree of episcopal, tenurial and judicial control that was
not possible in the already organically developed
settlements such as Great Yarmouth and Norwich. The
cathedral at Norwich for instance — although a beneficial
centre for ecclesiastical and secular administration and a
confirmation of city status, was extremely unpopular and
resisted at the time of its construction due to its imposition
on the existing street plan, much of which needed to be
cleared (Alsford 1998–2007, History of Norwich).

From the establishment of Bishop’s Lynn in 1096 to
the Dissolution in 1547, the Bishops of Norwich
maintained an unusually complete ecclesiastical
jurisdiction. Their dominant position in the chain of
property sub-infeudation and within Bishop’s Lynn and
Newland was an authority tempered only by the Papacy,
Crown and a reluctant, gradual, litigious and occasionally
violently contested submission to the town’s self
government embodied by the town Mayors and Guilds.
Parker (2005) has shown how power struggles between
the town and Bishopric were often close to the point of
eruption prior to the Dissolution.

King’s Lynn was of course not alone in being
‘ecclesiastically owned’, although another East Anglian
example, Bury, suffered far more tension in the
relationship between the townspeople and the Bishop,
until the early 15th century (Brodt 2000, 654). In Bishop’s
Lynn, income was derived from property rents, tolls,
licences, benefactions (in exchange for indulgences) and
the performance of services. In the 13th century all of
these income streams were to some extent ‘franchised’ to
religious orders under the mother church at St Margaret’s.
In addition to the Greyfriars, Austin friars were
established in Hopmangate (Newland) before 1295, and
Dominican friars in south-east Newland before 1256.
Friars of the Sack were in existence by 1271 but were
absorbed by the Austin friars by 1314. A Carmelite friary
was founded in South Lynn before 1260 (Owen 1984, 33).

While there is ample evidence of the involvement of
the Church in the development of the town, there is no
clear documentary or archaeological evidence to suggest
that the layout of the Newland development was the result
of ‘town planning’ by the Bishop of Norwich. In terms of
road pattern, systematic drainage or in any other respect
than the encouragement of markets and commerce,
rudimentary plot settlement division and the provision of
mills and churches to ‘serve’ the communities, and the
concomitant imposition of tolls, the stimulus appears to
have been driven by commercial factors.

There is an approximate north–south grid system
visible in the Newland area, but this seems to be as much
an accommodation as an imposition, guided on the one
hand by the broadly east-to-west natural watercourses of
the Purfleet, Millfleet, Gaywood and Nar, all running into
the north–south Ouse and the early thoroughfares such as
Damgate, following the Gaywood, and Briggate, the
north–south road linking the two markets. Within the de
facto grid that was the result, plot size was defined by the
Church — a standard land plot width of 60ft may have
been in use at the foundation of Newland and this was
subsequently commonly sub-divided into two holdings
(Rutledge and Rutledge 1978). However by the time of the
earliest surviving survey in 1267–83 the complex histories
of property holding, sub-division and agglomeration had
obscured the clarity of any original pattern.
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Town defences and expansion
Until relatively recently it was argued that the location of
the medieval defences — particularly the eastern line —
was determined logically by the limit of the medieval
town’s built-up area, and that the gap between the
defences and the apparent extent of the urban area as
depicted on the earliest maps was due to severe shrinkage
of the town in the late medieval period (Smith 1970).

This line of reasoning was countered by the evidence
recovered by Clarke and Carter (1977, 434), which
supported what antiquaries such as Beloe (1895) had
suggested, that the line of the defences, especially in the
east, followed a natural sandbank, resulting in the
enclosure of a large area of low-lying and initially
unoccupied ground.

In contrast to several inland towns, the defences of
King’s Lynn therefore played little direct part in how the
town expanded. However the large area of enclosed but
unoccupied, marginal land, though unsuitable for the
commercial interests of the town, was to prove attractive
to the religious orders in the 13th century.

Friaries
A manifestation of the involvement of the Church in
medieval urban society was the spread of friars, who were
committed to preaching to the poor and relied on begging
for their own sustenance. All four of the main orders of
friars settled in King’s Lynn, the Dominicans (black
friars), the Franciscans (grey friars), the Carmelites (white
friars), and the Augustinians (or Austin friars). Their four
precincts bordered the east side of the original
north–south spine of the settlement, each occupying
relatively marginal land, yet still close by the urban centre
and within the defensive perimeter. While they occupied
this marginal land, there is little evidence to show that they
made concerted efforts to reclaim the land beyond what
was required to make it useable for pasture or cultivation.
Only to the west of the Carmelite friary bordering the
mouth of the Nar, does it look as though efforts were made
to reclaim land from the river — maximising the friary’s
river access.

Indeed, it could be argued that the four friaries had the
effect of blocking the expansion of King’s Lynn to the
east. Some evidence for this was found in Zone E, which
lay between the Dominican friary to the north and the
Carmelite friary to the south. The absence of
archaeological evidence suggesting significant activity or
occupation dating earlier than the 17th century supports
this contention. Further evidence comes from the Rastrick
map of 1725 (NRO BL4/1). Only along Damgate — the
principal east–west road link to the town to the north of
Newland — is there a clear indication of expansion up to
the line of the town walls.

The King’s Lynn economy

Aside from the early salt panning industry, which was
already in decline by the late 11th century, King’s Lynn
has always been a town of trade rather than production. As
in any medieval town local crafts were diverse, but with
the exception of the fishing fleet and the processing of
sheep/wool other industries served only the local
community and trades.

The presence of foreign merchants (and international
trade) in the town by the 12th century is indicated by

William of Newburgh’s statement that foreign merchants
of Lynn were to the fore in the massacre of the Jews in
1190 (Clarke and Carter 1977, 445). King’s Lynn rapidly
established trade links with the Hanseatic League of
north-west Europe, extending trading connections as far
north as Norway, and as far south as the French Atlantic
Coast. Ships from Staveren, Ypres and Gravelines are
mentioned as being in Lynn and merchants of Lynn were
noted to be shipping wine from Rochelle and Bordeaux
and exporting grain to Norway (Clarke and Carter 1977,
445). The commodities coming into the port during the
boom years of the 13th century included furs, hawks, iron,
brass, millstones, worked marble, timber, wax, wine, fish,
spices, alum, potash, woad; going out was an equally wide
variety of commodities, including wool, corn and ale, lead
and later cloth (Owen 1984, 42–3).

Such a diverse trading base meant that the town
weathered the social and economic problems of the 14th
century much better than its inland counterparts. A
collection of records relating to Borough Market
Privileges in London’s hinterlands dating from the late
14th to early 15th century (Kleineke 2006) gives a
snapshot of trade moving through the port of King’s Lynn
during this period, both coastal and international. This
includes export of hides, wheat, beans, cloth, wool,
woolfells (skin from which the wool has not been sheared
or pulled) barley, corn and malt. Imports included Rhenish
wine, rye from Prussia, herring from Norway, salt
(ironically) from Seeland, wainscots, deal boards,
bowstaves, slabs, spars, planks, pitch, tar, wax, ashes,
beer, skins, linen, cloth, yarn, thread, fish, cork, garlic,
onions, beaver hats, hair and haberdashery (Clarke 1986,
190).

This versatility and prosperity, coupled with the many
overseas contacts, meant that for a time King’s Lynn was
one of the richest towns in the land. It is illuminating to
consider the trajectory of the fortunes of King’s Lynn
since its foundation. Hoskins (1984) compiled a ranking
table for English towns (Table 1.1); while the criteria for
each year may vary, the underlying trend is unmistakable,
with King’s Lynn reaching a peak of prosperity in the later
14th century (along with its neighbouring port of Boston),
then steadily declining in importance. It is clear that, with
the exception of the port of Bristol, nearly all of the top
ranking towns were either on or near the east coast. It is
also interesting that prosperity was attained and
maintained despite the substantial fall in population
during the second half of the 14th century.

The 15th and 16th centuries saw a decline in
international import and export at King’s Lynn, affected
by more difficult foreign relations and the increasing
dominance of the port of London. Some substitute was
provided by a growth in the coastal trade in coal and grain
into the 17th century. Nevertheless, despite the more
‘parochial’ trading context, imports still included such
diverse and exotic items as cordage, cloth, hops, paper,
Spanish and French wines, salt, timber, naval stores,
sugar, prunes, raisins peppers, cloves and West Indian
ginger (Parker 1971, 13).

The later development of King’s Lynn
The 18th and 19th centuries saw a further steady decline in
the trading status of King’s Lynn. Nevertheless the
centuries of contact and focus on the outside world left a
culture of enterprise and curiosity in the region that would
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Rank 1086
(no. of burgesses)

1334
(tax quotas)

1377
(poll tax)

1523-7
(subsidy)

1662
(hearth tax)

1801
(census)

1 York Bristol York Norwich Norwich Manchester

2 Norwich York Bristol Bristol York Liverpool

3 Lincoln Newcastle Coventry Newcastle Bristol Birmingham

4 Thetford Great Yarmouth Norwich Coventry Newcastle Bristol

5 Oxford Lincoln Lincoln Exeter Exeter Leeds

6 Norwich Salisbury Salisbury Ipswich Plymouth

7 Shrewsbury King’s Lynn Ipswich Great Yarmouth Norwich

8 Oxford Colchester King’s Lynn Oxford Bath

9 Salisbury Boston Canterbury Cambridge Portsmouth

10 Boston Beverley Reading Canterbury Sheffield

11 King’s Lynn Newcastle Colchester Worcester Hull

12 Ipswich Canterbury Bury St Edmunds Deptford Nottingham

13 Hereford Bury St Edmunds Lavenham Shrewsbury Newcastle

14 Canterbury Oxford York Salisbury Exeter

15 Beverley Gloucester Totnes Colchester Leicester

16 Gloucester Leicester Worcester East Greenwich Stoke-upon-Trent

17 Winchester Shrewsbury Gloucester Hull York

18 Southampton Great Yarmouth Lincoln Coventry Coventry

19 Coventry Hereford Hereford Chester Ashton-under-Lyne

20 Cambridge Cambridge Great Yarmouth Plymouth Chester

21 Stamford Ely Hull Portsmouth Dover

22 Spalding Plymouth Boston King’s Lynn Great Yarmouth

23 Exeter Exeter Southampton Rochester Stockport

24 Nottingham Hull Hadleigh Lincoln Shrewsbury

25 Plymouth Worcester Wisbech Dover Wolverhampton

26 Hull Ipswich Shrewsbury Nottingham Bolton

27 Scarborough Northampton Oxford Gloucester Sunderland

28 Derby Nottingham Leicester Bury St Edmunds Oldham

29 Reading Winchester Cambridge Winchester Blackburn

30 Bampton Scarborough Stamford Sandwich Preston

31 Rochester Stamford Northampton Maidstone Oxford

32 Newbury Newark Windsor Leeds Colchester

33 Northampton Ludlow Plymouth Leicester Worcester

34 Leicester Southampton Maldon Northampton Ipswich

l35 Colchester Pontefract St Albans Chatham Wigan

36 Bridgwater Reading Chichester Ely Derby

37 Newark Derby Winchester Chichester Warrington

38 Peterborough Litchfield Long Melford Gateshead Chatham

39 Cirencester Newbury Sudbury Southampton Carlisle

40 Bridgnorth Wells Rochester Derby Dudley

41 Bury St Edmunds Bridgnorth Nottingham Ludlow King’s Lynn

42 Ely Cirencester Nayland Warwick Cambridge

Estimated
population of
King’s Lynn
(exc clergy)

c. 100-1000 9000 5500 5500 9000 10,000

Table 1.1  Comparative size and wealth of English towns (after Hoskins 1984)



be manifested in the exploration and navigations of such
figures as George Vancouver. The railways, fishing and
chemical engineering provided belated stimuli to the
town’s economy into the 20th century.

The Church in post-medieval King’s Lynn
In a trend arguably reflecting the declining fortunes of the
town, the southern part of Newland, for reasons discussed
in more detail in Chapter 6, became something of a
magnet for nonconformist churches in the post-medieval
period. In 1773, in the area behind the western frontage of
Broad Street, the Baptist Meeting House was built, (and
relocated nearby during the period 1800–1808). In 1832, a
further Baptist building was erected on Broad Street,
opposite the chapel, to serve as a Sunday school. A Quaker
Meeting House was also established behind New Conduit
Street in 1774, in the house previously occupied by the
Vancouver family and the birthplace of George
Vancouver.

By the late 19th century there was also a Free
Christian/Unitarian church at the southern end of Broad
Street, and an Independent Chapel. In such a compact
area, the co-existence of several churches alongside
several public houses (including the Star, the Castle
Market Tavern, the Plumbers Arms and the City of
Norwich) is notable, but in the context of Victorian urban
working class society perhaps not so unusual.

A note on the terminology
The settlement that ultimately became King’s Lynn is first
referred to as Lun or Lena in Domesday, and later Linn

(Clarke and Carter 1977, 411), meaning pool. While
officially it became Bishop’s Lynn in the late 11th century,
and only became King’s Lynn in 1538, it is often still
referred to simply as ‘Lynn’by historians (see for instance
Parker 1971). To avoid confusion, however, this report
refers to the town as ‘King’s Lynn’ throughout, except in
the historical background in reference to ‘Bishop’s Lynn’.

Street names used in the archaeological report are the
modern versions, except where otherwise specified (see
Table 1.2, and Figure 6.3).
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Modern name Medieval name

Broad Street Webstergate
Webster Row

High Street Cook Row (N)
Mercer Row (centre)
Briggate (S)

New Conduit Street Fincham Street

Sedgeford Lane Secchesfordlane

Clough Lane Fullers Row

Tower Street Baxter Row (N)
Fynnes Lane (S)

Norfolk Street Damgate (Gressmarket w. end)

Blackfriars Street Clow Lane

Bridge Street Coldhirne

Table 1.2 Modern and medieval names of streets and
thoroughfares within investigated areas



Chapter 2. The Project Strategy

The research agenda

The initial research aims were formulated prior to the
major fieldwork taking place, primarily in the light of the
accepted research agenda relating to King’s Lynn itself,
and in the broader context of medieval studies.

With the huge increase in developer-funded
archaeology in the 1990s, the necessity for regional
research frameworks became all too apparent. For the
eastern counties of England two volumes (Glazebrook
1997, and Brown and Glazebrook 2000) reviewed the
archaeological resource and developed research agendas
relating to periods and themes. In 2004 ALGAO East
convened a conference to begin a process of evaluation
and revision of the framework in practice, which will
culminate in a publication of the conference proceedings
in due course.

In regard to the eastern towns and cities, Ayers argued
that archaeology could reflect historical dynamics of
towns, and the changing relationships of towns with both
their hinterland and the outside (foreign) world. He also
noted that since the 1970s there had been very little
archaeological investigation in a number of towns,
including King’s Lynn (Ayers 2000, 27). He raised the
issue of the late medieval urban decline, and its variable
visibility in the archaeological record (Ayers 2000, 28),
and called for an archaeological exploration of urban
processes rather than just elements of the urban fabric
(Ayers 2000, 29).

With this framework in mind, the challenge was to take
the opportunity offered by the extensive development
programme to illuminate the origins of King’s Lynn,
while working in a close relationship with the developer.
The traditional approach of embarking upon a huge and
thorough area excavation, scheduled between demolition
and redevelopment was economically and technically
unfeasible given the size of the area and the development
timescale involved.

Particular attention was to be paid to the examination of
evidence for the early exploitation of the salt marsh and
associated activity, such as fishing and salt-making, and the
process of transformation from salt marsh and tidal creek to
organised tenements, the continuing reclamation of land,
and the associated control of the erstwhile natural channels.
As the character and layout of tenements altered through
the medieval and post-medieval period, would this be
reflected in the archaeological record in the different zones
of investigation? Was the land reclamation of the 13th and
14th centuries a process of ad hoc individual effort, or were
there indications of large scale public works?

It was also emphasised that the archaeological
evidence should be analysed within a wider research
context, with a view to contributing to the understanding
of the origins of the town, the nature of the 13th-century
extensions, and the role of trade as an urban stimulus.

The detached site of Clough Lane car park (Zone E)
had a distinct historical background, remaining much
more comprehensively under church control for longer

than the areas within ‘Newlands’. Map regressions of the
site show this area of King’s Lynn to be largely
undeveloped until the 19th century. Is the impression
given by this correct? With virtually no previous
archaeological evidence to hand, Zone E was very much a
blank canvas. The aim was, therefore, to define the
character and date of medieval occupation, and if possible
consider how its development, or lack of it, related to its
being under church control.

Additional research aims
While the fieldwork transpired to offer valuable
information towards addressing the original research
agenda, unexpected evidence also came to light which
enabled other aspects of the history of King’s Lynn to be
examined.

The assemblages of artefactual evidence provide
opportunities to examine, not just the status of different
parts of the town, but also the character and balance of
trade. How far was that trade mirrored in consumption
patterns for the population in this part of the town?

Perhaps more than an inland town, a seaport like
King’s Lynn — whose fortunes were dependent upon both
domestic and foreign political and cultural influences —
provides a compact context within which to study a
particular form of medieval urban development.

The discovery of two quite distinct cemeteries enabled
the social/ethical make up of the 19th-century town to be
considered, as determined by the two burial grounds and
the human bone assemblages. Were the apparent social
differences as clear-cut as they appear, and how did this
illuminate the overall social hierarchy of the town?

The sites of investigation

The sites are located in the centre of King’s Lynn (Fig 1.1
and Fig 1.2). The Vancouver Centre is centred on national
grid reference TF6120. It is bounded by The Old Sunway
to the north and Sedgeford Lane to the south-west. The
principal areas of development are located north-east and
south-west of New Conduit Street, east and west of Broad
Street, and within the car park west of Sainsbury’s
shopping centre.

Clough Lane car park is located c. 200m to the south-
east of the Vancouver Centre at national grid reference
TF6219. It is bounded by Clough Lane to the west, north
and east, and Regent Way to the south.

The following area designations will be used hereafter:
Zone A: land to the east of Broad Street (NHER 37720

KLY)
Zone B: land to the west of Broad Street (NHER 377I9

KLY)
Zone C: land to the north of New Conduit Street

(NHER 37722 KLY)
Zone D: land to the south of New Conduit Street

(NHER 40313 KLY)
Zone E: land to the east of Clough Lane (NHER 37721

KLY)
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Figure 2.1  Location of significant archaeological sites mentioned in the text



Desk-based assessment and archaeological works
The archaeological and historical background of the area
of the Vancouver Centre development up to 1997 has been
documented in a desk-based assessment produced by the
Norfolk Archaeological Unit (NAU 1997). This was
carried out on behalf of Ove Arup in relation to a proposed
development of the Vancouver Centre that was never
realised, but was commensurate in location and scale to
the present development. An evaluation (NAU 1998) was
carried out (again in relation to the abandoned earlier
development proposal) in New Conduit Street and to the
south of the Vancouver Centre car park.

The programme of work reported in this publication
commenced with an evaluation by OA in 2003 — to the
north of New Conduit Street, to the west of Broad Street
and within the Sainsbury’s car park east of Broad Street.
The results of this evaluation were detailed in a report
submitted to NLA (OA 2003) prior to the onset of
development in order for an appropriate level of
mitigation to be agreed.

An evaluation of the Clough Lane car park site was
carried out by OA during December 2003 and January
2004 (OA 2004). In response to a specification for
mitigation of the development (NLA 2004), OA, in
conjunction with McAlpines, carried out design
amendments to the construction and generated a
mitigation design (OA 2005a).

The following area-specific text summarises known
sites, observations and find spots relevant to the
development area, which are listed within the NHER,
documented within NAU 1997, or were revealed during
the NAU 1998 evaluation works.

Archaeological and historical background — area
specific
(Fig. 2.1)

Zone A
(Sainsbury’s extension and extension to 32–34 Broad
Street)
This part of King’s Lynn was known as the Paradise in the
later medieval and post-medieval periods. Documentary
evidence of the late 16th century indicates that this was a
mix of tenement plots and open, probably marshy, ground.

Zone B
(west of Broad Street and Vancouver Court car park)
Fig 2.1/1 (NHER 17904): at 30–32 Broad Street a
medieval hall rebuilt in the 17th century existed until the
early 1970s.

Fig 2.1/2 (NHER 1183): Broad Street was previously
Webster Row. Documents from the late 16th century show
that the area was divided into property plots. During the
groundworks on the original Vancouver Centre
development in the 1970s, these plots were shown to have
associated medieval remains including deposits indicative
of cloth dying in the later medieval period. To the south in
the middle of Broad Street a timber lined ‘leet’ was
observed and the Newland Survey of 1250 identifies
fullers and tanners operating at the south end of Broad
Street.

Fig. 2.1/3 (NHER 1196): to the west of the Vancouver
car park, at 40–41 High Street, excavations by Clarke and
Carter revealed medieval and late medieval walls, which
defined tenement plots.

Fig.2.1/4 (NHER 1185): medieval floors at 3.9–4.4m
OD noted at Baptists’Yard and probably contained within
a ‘sunken building’.

Fig 2.1/5 (NHER 1181 and 1184): medieval and
post-medieval pottery and pits found.

Zone C (north side of New Conduit Street)
Fig 2.1/6 (NHER 1188): at 28 New Conduit Street
medieval pottery was recorded with some surviving
structural remains.

Fig 2.1/7 (NHER 1190 and 1192): observations were
made of structural remains and timber reinforcements for
a channel bank.

Fig 2.1/8 (NHER 5541): at 15 New Conduit Street,
blocks of free stone and doorway foundations were found
during trenching works in 1973.

Fig 2.1/9 (NHER 33255): NAU evaluation Trench 7
(NAU 1998) was excavated to the top of post-medieval
floor and wall levels within 18 New Conduit Street.

Zone D (south-west of New Conduit Street)
Fig. 2.1/10 (NHER 1189): New Conduit Street. A large
area was disturbed to a depth of c. 2m (i.e. 3m OD). Site of
post-medieval house, removed.

Fig 2.1/11(NHER 1209): 13th-century pottery was
retrieved from 1.2m-1.8m depth, although there was no
evidence of medieval street surfaces.

Fig. 2.1/12 (NHER 1210): Sedgeford Lane. Of the five
major excavations that have taken place in King’s Lynn,
only one was carried out within the development area —
namely that between Sedgeford Lane and New Conduit
Street on land formerly belonging to 29 and 30 Sedgeford
Lane. An area 8m x 12m was opened on the north side of
Sedgeford Lane between the street and the Purfleet, the
northern edge being limited by the brick culvert through
which the fleet now flows. The results of the excavation
suggested that Sedgeford Lane was of some economic
importance during the middle ages, but that this area
remained open quayside until the 14th century when
occupation began. A timber-revetted wharf was
established in the 14th to 15th centuries and remained in
use until the Purfleet began to be filled in.

Fig. 2.1/13 (NHER 1212–1215): most of the
archaeological evidence for buildings south of Sedgeford
Lane came from fairly shallow excavations in 1970, linked
by deeper trenches for modern services. Observations
revealed tenement boundaries (lengths of wall),
foundations of medieval cottages and cobbled surfaces,
with traces of timber buildings. Buildings were
constructed on the surface of a black marsh-like deposit.
This almost certainly represents the filled bed of the
original wide Purfleet.

Fig 2.1/14 (NHER 1211): observations within a cable
trench revealed the slight remains of a large building,
whose walls of Barnack limestone rested on a plinth and
incorporated part of a doorway facing onto Sedgeford
Lane. This indicates the existence of an important house,
possibly corresponding to that evidenced by the archway
standing (until 1967) on New Conduit Street on the north
bank of the Purfleet (see NHER 5541 above). Possibly a
merchant’s house facing its quayside frontage, like those
found in King Street and Queen Street.

Fig 2.1/15 (NHER 1216): pit with 17th/18th-century
material at rear of No. 21 High Street.
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Fig 2.1/16 (NHER 1217): No. 21 High Street.
Observations were made in stanchion pits, linked by deep
sill and service trenches. Natural silt and blue clay were
seen at 2.4–2.7m OD, rising to 3.0–3.3m at the street. Clay
was overlain by deposits of heavily organic silt loam
0.9–1.5m thick, traces of wattle fences and then further silt
deposits. Traces of a medieval double-halled building
were observed above the silt.

Fig 2.1/17 (NHER 15484): No.23 High Street. Pottery
found during building work included sherds of 11th/12th-
century date, indicating early activity here on one of the
two streets of the bishop’s new town.

Fig 2.1/18 (NHER 25577): the reported site of a
post-medieval clay-pipe kiln, exposed and left in situ.

Fig 2.1/19 (NHER 28474): rear of 20 High Street.
Re-used medieval masonry in late wall.

Zone E
The Clough Lane car park site lies within the medieval
town between the Dominican friary to the north and the
Franciscan friary to the south. Buildings dating to at least
the late 16th century survive to the west of the site on
Tower Street. Prior to the fieldwork of the present project,
no archaeological remains or findspots were recorded for
this area.

Other sites outside the Zones mentioned in the text
Fig.2.1/20 (NHER 1172): to the north of Zone B and to the
west of Broad Street, in the rear of 13 Norfolk Street, the

remains of a timber and brushwood ‘corduroy’ track or
consolidation of the existing bank/causeway of Damgate,
probably 13th century.

Fig 2.1/21 (NHERs 1179): at the southern end of
Broad Street, east of Zone B and south of Zone A, a
medieval cobbled surface, possibly an early version of the
road.

Fig 2.1/22 (NHER 1219): in Baker Lane, south-west
of Zone B, a long sequence of occupation and building
adjacent to the Purfleet, from 12th-century timber and
wattle structures including jetties to a 14th-century stone
warehouse and 15th-century hall.

Fig 2.1/23 (NHER 1202): the King’s Lynn survey
undertook an archaeological investigation to the north of
Zone E, consisting of a trench immediately to the north of
the site near the former street frontage of Fullerowe (the
old name for Clough Lane). A sequence of building
remains dating from the 13th to the 18th centuries was
recorded. The street is first mentioned in a document of
1492–3.

Fig 2.1/24 (NHER 41951): an evaluation by NAU in
September 2005 (NAU 2005) at the former British
Telecom Telephone Exchange car park, Paradise Road,
revealed remains thought to be associated with the nearby
Dominican friary (Blackfriars) including masonry walls
and several floor make-up deposits, as well as demolition
debris.
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Plate 2.1  Zone A excavation strategy: in situ overburden on the left, exposed archaeology in the centre, piling mat
in place on the right
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Plate 2.2  Zone B Phase 4 Baptist graves and Zone C Phase 4 Quaker graves



Historical mapping
It is clear that the various historic maps show a lack of
consistency in their accuracy and cannot be easily
rectified and cross-referenced with modern digital OS
mapping. While this is not surprising in the case of the
earlier 16th- to 18th-century maps, it is apparent even in
the late 19th-entury OS maps, and particularly so in the
areas behind the street frontages. Consequently it should
be noted that the locations of the two cemeteries are
depicted as ‘best fits’ in relation to the 19th-century maps
(in Figures 4.11 and 4.12).

Excavation methodology — Zones A, B, C
and D (Vancouver Centre)
(Plate 2.1)

As has already been indicated, the excavation methodology
was intimately linked to the development programme, and
was designed in different guises depending on the
circumstances, including area excavation, targeted
excavation of piling mats, machine strip and record,
sediment sampling and piezometer installation, and
archaeological monitoring during groundworks.

Following demolition and clearance of the upstanding
buildings (east and west of Broad Street, north and south
of New Conduit Street, Zones A, B, C and D) existing
hard-standings were broken out. Construction areas were
then stripped to the level of impact associated with the
base of the piling mat.

All archaeological features, structures or deposits
revealed during the stripping/reduction process were
mapped and recorded in plan. These were then digitised
and related to construction plans showing ground beam,
pile-cap, service and pile locations. Where archaeological
deposits were then identified as vulnerable to further
construction impacts this was mitigated either by detailed
excavation prior to impact or recording during impact,
dependant on the quality and significance of the deposits
(Trenches 1–17).

The results of trenching and the strip and map
recording in Zone A suggested a paucity of archaeological
deposits in the area, and further that those present would
largely be below the level of construction impact. Where
structures and deposits were revealed in the strip and map
process and calculated to be potentially threatened by the
proposed ground beams and pile-caps, these were
excavated prior to construction.

Although the majority of the impact of the
development was caused by pile-caps and ground beams,
it was agreed with NLA that detailed hand excavation of
these impacts alone would result in ‘keyhole’ excavations
that would restrict interpretation of the archaeology.

It was agreed that several open area excavations
(Trenches 18–22) would be carried out along the Broad
Street and New Conduit Street frontages. Although the
full extent of these areas were not under direct
construction impact, their excavation served to
characterise the street frontage archaeology in a way that
would not have been possible within the spatial limitations
of the ground beam and pile-cap locations.

Due to the depth of modern overburden, work in Zone
D was mainly confined to a watching brief operation. A
large but non-productive site strip in the south of the zone
(see Fig.1.2) is not further discussed here.

Burial exhumations

Quaker cemetery
(Plate 2.2)
The presence of a Quaker cemetery within Zone C was
highlighted in NAU 1997 and depicted on 1830, 1886 and
1905 OS maps. OA obtained an exhumation licence from
Home Office under the terms of the Disused Burial
Ground Act. Nonconformist burial registers for the area
were obtained from the Family Records Centre. Names
and dates of interments and notice of exhumation was
advertised in the local press and posted around the
development area. Contact was made with representatives
of the Local Quaker Church who were consulted with
regard to reburial requirements and invited to visit site
during exhumation.

Exhumation was carried out by hand with complete
archaeological field records made. Rapid osteological
analysis was carried out after excavation, commensurate
with the requirement to re-inter at the soonest opportunity
and to treat the individuals with due care and respect. See
Appendix 5 for a report on this work.

Baptist cemetery
(Plate 2.2 and 2.3)
The existence of this cemetery was not realised until its
discovery during ground reduction for piling mat
construction. The area of the cemetery was immediately
cordoned off and an application for an exhumation licence
was made to the Home Office.

The 1830 OS map shows a Baptist Chapel
immediately to the east of the cemetery, although it is
shown located within a built up area with no indication of
an attached cemetery. A summary history of the church
(sadly now no longer posted on the King’s Lynn Baptist
Church website, or otherwise referenced) states that the
Broad Street Baptist Meeting House was relocated to
‘some adjoining ground’ between 1800 and 1808. This is
presumably the 1830 location of the chapel. The dating of
ceramics retrieved from the grave fills reinforced the
probable association with the Baptist Chapel. Eighteen
inhumations including one sealed iron and wood coffin
were disinterred. Exhumation and recording was carried
out in the same manner as for the Quaker cemetery. See
Appendix 4 for a report on this work.
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Plate 2.3  Baptist Yard showing the chapel, view
north-west c. 1900?



Impact modelling and the excavation methodology in
Zone E (Clough Lane car park)
The archaeological horizons as revealed in the evaluation
trenches 100–107 were extrapolated across the
development area to generate a 3D model of the site (Fig.
2.2), on which was set the proposed arrangement of piles,
pile-caps and ground beams. Where the impacts of the
proposed construction penetrated the archaeological
levels on the model, modifications were made by Hill
Cannon, the car park design team, to raise these elements
clear of the projected archaeological horizon. In this way
the impact of the development was minimised before any
major fieldwork took place.

In the event, the impact was restricted to several
pile-cap locations and one crane-base located in the
south-eastern quarter of the zone, which together were

dealt with by area excavation (see Figure 3.21, Excavation
Area E).

Piezometer installation and sediment monitoring
As part of the mitigation strategy for construction works, a
long term programme of monitoring was initiated on the
effect of piling on the character of the underlying
sediments. The installed piezometers were intended to
indicate any changes in the underlying sediments that may
reduce the preservative qualities of the strata and therefore
cause degradation of archaeological remains, particularly
organic material such as waterlogged wooden structures
and other organic deposits. A fully detailed report on the
environmental monitoring programme can be found in
Chapter 5.
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Figure 2.2  Zone E impact modelling
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Figure 3.1  Zone A Phases 1 and 2

Figure 3.2  Zone A Trench 1 section 100



Chapter 3. Archaeological Description

The phasing

A single phasing framework has been applied to all of the
archaeological remains encountered in the five Zones of
investigation. The phasing consists of four periods, and is
derived from a combination of artefactual and scientific
dating, in conjunction where possible with stratigraphic
sequences.

It is in the nature of urban archaeology that artefactual
material can be redeposited (sometimes repeatedly) and
give misleading indications as to the actual stratigraphic
chronology. It is therefore prudent to take the interpreted
phasing chronology of the archaeology with a degree of
caution.

The following phasing chronology breakdown has
been used to subdivide analysis of the archaeological
remains. It is broadly compatible with the Periods I to IV
as devised by Clarke and Carter (1977, 3–4).
Phase 1: up to 13th century
Phase 2: 13th–15th century
Phase 3: 15th–16th century
Phase 4: 16th century–modern

Archaeological description — Zone A

Phases 1 and 2: up to 13th century, 13th–15th century
(Figs 3.1–3.3)
Marine and estuarine sediments were revealed at the base
of Trenches 1, 2, 3 and 4 of the five trenches excavated in
Zone A. These comprised fluvial sands, organic peats and
alluvial clay and silt deposits characteristic of the dynamic
environment of a submerged landscape undergoing
gradual reclamation. Thick deposits of sand in Trenches 1
and 2 (contexts 113 and 210) may represent saltern

mounds but similarly could represent naturally deposited
sandbanks.

In Trench 1 interleaving layers of grey silts and reed
peat (114) abutted sand deposit 113. The upper surface of
deposit 114 contained fragments of leather soles (13th
century) and pottery dating to the 12th-14th century (see
Chapter 4). Fragments of flat planking and horizontal
timber posts (115–119 and 121) were retrieved from the
mixed interface between the upper surface of sand bank
113, the top of layer 114 and the overlying silt clay (112).
One plank is illustrated by drawing and photograph in
Figure 4.9. The timber planks were re-used boat planks,
technologically possibly 11th- to 16th-century in date but
likely to be 14th/15th-century in association with
ceramics retrieved from this sequence. They probably
originally formed a revetment, standing against and
parallel to sandbank 113.

Sand bank 113 was abutted (partially overlain) by
deposit 114 and both contexts were overlaid by a series of
silt clay layers (112, 111, 110, 109) with a combined depth
of 1.2m. All of these deposits contained pottery, the date
range of which spans the 13th to 15th centuries.

Analysis of ostracods from a column sample (1)
through this sequence (see Fig. 3.2, and Appendix 6)
indicates that the deposits were laid in an intertidal
environment.

In Trench 4 a mixed dark grey silt and reed peat layer
(418) was revealed at the base of excavation. This was
overlaid by a second peat horizon (414), which contained
pottery of 12th/13th-century date. Layer 414 was overlain
by a clay-silt deposit (415 = 416) which contained pottery
and tile of 13th- to 15th-century date. These deposits were
overlaid by another peat horizon (413) 0.08m thick which
was, in turn, overlaid by a further layer of dark-grey silty
clay (412) containing pottery of 13th- to 15th-century
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Figure 3.3  Zone A Trench 4 section 400
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date, leather and tile. Analysis of ostracods from a column
sample (104/5) through this sequence (see Fig. 3.3)
indicates that the deposits formed in a tidal marsh-creek/
channel environment.

In Trench 3 a deposit of mid-grey silty clay (312)
containing pot of late 12th/13th-century date was revealed
in a sondage excavated to the south of the trench.

A large pit in Trench 4 (cut 407) truncated the silt clay
horizon 412 and measured at least 1.2m deep and 1.9m
wide at the top. It contained a silty deposit (408) with a
large amount of used flat and ridge roof tiles within it. Pit
fill 408 was sealed by a 0.2m deep deposit of dark-grey silt
clay (406) containing pottery of 13th-century date.

Phase 3: 15th–16th century
(Figs 3.4–3.5)
The earliest deposit encountered in Trench 5 was a dark
greenish brown organic clay (533=535), seen at the base
of a sondage, which was excavated to the centre of the
trench. Pottery, some of it evidently residual, with a wide
date range of 13th- to 16th-century, was retrieved from
this layer and a garden soil (511) overlying it. From the

latter a fragment of a Grimston ware face mug was
recovered (see Figure 4.1.6 and Plate 4.1).

In Trench 3 deposit 312 was truncated by an ENE–
WSW oriented construction cut (310) for a cobbled
surface (305) extending over the northern half of the
trench. The cobbles sloped gently down to the north and
levelled off before continuing beyond the northern limits
of the trench. The surface was c. 0.10m deep and the
average size of cobbles was 0.01–0.30m. Repairs to the
surface had been made with crushed brick. Two layers of
dark grey silting (303, 304) containing pottery of mid
15th/early 16th-century date overlaid the cobbles. The
southern edge of cobbled surface 305 and overlying
deposits 303 and 304 were partly removed by the
construction cut (306) for a brick wall foundation (307).
Construction cut 306 was 0.25m deep and was initially
filled with a sandy deposit (309), containing pottery of
13th- to 15th-century date, upon which a brick wall
foundation (307) was built. The cut also contained three
mid yellow-grey silt clay levelling deposits (315, 314,
313).
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Figure 3.5  Zone A Trenches 4 and 5 Phases 3 and 4



Wall foundation 307 consisted of only a single course
of bricks, which were roughly laid on an east-west
orientation. The bricks were hand-made and measured
250mm by 120mm by 20mm and were bonded with a
white mortar. Wall 307 extended for 1m from the eastern
limit of the trench. A 0.12m deep robber cut (316)
truncated brick wall 307. It was filled with dark grey silt
clay (308).

Phase 4: 16th century–modern
(Figs 3.4–3.5)
Elements of 16th-century buildings (dated by brick
samples) were revealed at the centre south-western part of
the site. These were recorded and retained in situ. They
comprised a group of walls surrounding an oven (structure
20047) and an isolated square brick-built feature
(structure 20056).

Three pits (cuts 208, 207 and 206) were revealed in the
southern end of Trench 2. Pit cut 208 was 1.1m deep and
contained a single fill of grey silt clay (204). Although
thirteen sherds of Grimston ware pottery were recovered
from the feature, a single sherd dated 16th- to 19th-
century and a 17th-century clay pipe stem give a more
likely date for the feature. The upper fill of pit 208 was cut
by two further pits (cut 207 containing fill 205, cut 206
containing fill 203). Both pits were undated and were
sealed by a 0.4m thick dark loamy garden soil (202) which
was observed throughout the length of the trench and
contained 18th-century pottery and fragments of clay
pipe, one of which was initialled and can be possibly be
related to a manufacturer operating between 1708–1731.

In Trench 3 robber cut fill 302 was overlaid by a
build-up layer of dark grey sandy silt (302) which was
0.45m deep and contained numerous pottery sherds and
clay pipe giving a 17th-century date.

A possibly imported layer of silty loam (404), 0.66m
deep overlaid context 406 in Trench 4. This was overlaid
by a 0.22m deep layer of brick rubble (403) and in turn
overlaid by a 0.54m deep deposit of a silty-loam ‘garden
soil’ (402) containing pottery dating to the late 15th/mid
16th century as well as oyster shell and animal bone and
17th/18th-century clay pipe. Rubble layer 403 was cut to
the west of the trench by the construction cut (409) for a
NW–SE orientated wall (410, Fig. 3.5). Wall 410 was
constructed of brick, which was thickly faced with
yellowish white mortar.

An area of brick-built structures (Group 20004 and
walls 521/510 and 519) was revealed to the south-west of
Zone A (Fig. 3.5). Generally the construction-led
excavation horizon only revealed the uppermost parts of
surviving walls. However, in the most south-western
corner a room was revealed which displayed compacted
chalk and beaten earth floor deposits, a chimney base and
doorway. The room measured 7.5m x 6.75m and was
originally constructed with soft-fired hand-made bricks
(later rebuilds and blocking were noted using hard fired
and stamped industrial brick). Postholes inset in the brick
walls indicate a timber/brick noggin construction. A
fragment of millstone or rotary quern (Ctx 20043 SF
20001) was retrieved from a floor deposit just to the north
of the room. Pottery and clay pipe retrieved from the floor
deposits suggest the structure was in use from the 17th to
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Figure 3.6  Zone B Trenches and excavation areas Figure 3.7  Zone B Trench 8 section 800



the 18th century. To the east of these elements a length of
brick wall (20003) of similar date survived.

Archaeological description — Zone B
(Fig. 3.6)

Phase 1: marine and estuarine sediments up to 13th
century
Marine and estuarine sediments were revealed at the base
of Trench 7, 9, 10, 12, 21 and 22. These comprised fluvial
sands, organic peats and alluvial clay and silt deposits
characteristic of the dynamic environment of a submerged
landscape undergoing gradual reclamation. Although

occasional pottery sherds retrieved from the excavations
could date as early as the late 12th century, the overall
assemblage viewed in conjunction with the stratigraphic
sequence indicates that there is no evidence of occupation
in this area prior to the 13th century.

Phase 2: channel management and related timber
structures
(Figs 3.7–3.8)
An approximately N–S aligned channel was excavated in
Trench 8 (Fig. 3.7), although the earliest cut was not
revealed. The earliest channel deposit was a blue-grey silt
clay (865) at 1.6m OD. This contained pottery of 12th- to
14th-century date. Analysis of the foraminifera and
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Figure 3.8  Zone B Trench 21 Phase 2



ostracods from a column sample (202) taken through this
context suggests it was formed in a freshwater (fluvial)
channel. Deposit 865 was overlain by a 1.4m deep
sequence of alternating peat formation, alluvial sediments
and dumping episodes (847–864). Notable amongst these
deposits were contexts 861, 862 and 864. These were
layers of dumped material and silts at the base of the
sequence. A total of 261 fragments of leather were
retrieved from these deposits. These were largely shoe
soles and off-cuts characteristic of a 13th/14th-century
date (see Mould, Chapter 4). Pottery confirming a
13th/14th-century date was retrieved from all three
contexts. Two wooden bale pins — possibly used to peg
out and dry fish — were also retrieved from this sequence
(see Goodburn, Chapter 4).

The upper layer of the sequence (847) was ‘cut’ in the
centre of the trench by context 845. It is unclear whether
this was an intentional ‘cut’ or an eroded channel. The
feature was at least 1.6m wide and 2m deep and extended
beyond the limits of the trench (at least as far as Trench 9)
in an approximately north–south direction. The channel
was filled by a series of fluvial clay-silts (846 and
869–871) which contained pottery fabrics indicative of a
15th-century date. The analysis of the foraminifera and
ostracods from the upper fill (846) suggests they
accumulated in a freshwater channel environment (see
Appendix 6).

In Trench 11 (not illustrated) several in situ timbers
(uprights 1134 and 1137 securing horizontal timber 1140)
formed the remains of a land-tie (part of a revetment)
driven into the surface of 1132 (a homogeneous dark grey
clay from which a single sherd of pottery dating to the
13th–15th centuries was retrieved). A fourth displaced
horizontal timber (1139) was also recorded.

In Trench 21 (see Fig.3.8) the earliest features
identified comprised a series of four pits/postholes
(25266, 25268, 25270 and 25272) identified in the
northern area of the site, and a single posthole and a linear
feature (25260 and 25138 respectively) in the southern
area. Chronologically it appears that the ditch (25138) was
constructed after the postholes, although it may be that the
features were all in use around the same period. Feature
25138 was lined with a thick layer of clay to form a
vertical sided, flat based waterproofed ditch or channel
and has been interpreted as a channel that would have
connected to the Webster Gate (Broad Street) fleet.

The fills of the channel indicate that it slowly silted up,
before being deliberately backfilled. The clay lining of the
ditch contained a single sherd of 11th-century Thetford
ware, a peat formation at the base of the channel contained
pottery indicating a late 12th-century date and subsequent
infilling of the feature appears to date to the late 13th/14th
century. Well-preserved pollen grains were present in all
of the ditch fills, but were notably more abundant in the
lower strata (see Appendix 7). The single posthole is
probably contemporary, and may be functionally
associated with the channel.

In Trench 22 the earliest strata (a sequence of marine
and alluvial sediments overlying a grey sand seen in the
southern half of the trench) were overlain throughout the
trench by thin horizontally-banded domestic dumping
deposits (not illustrated). Many of the deposits were
organically rich and contained ceramics dating to the late
12th to 14th centuries as well as varied animal bone and
oyster shell. A bone template for button or bead
manufacture (Fig. 4.4.4) was recovered from this sequence.

Elements of oak land-ties (contexts 25412–25421)
were revealed in the southern half of the trench — within
the domestic dumping accumulation — suggesting the
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Plate 3.1  Zone B Trench 22: Phase 2 land-tie in situ
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Figure 3.9  Zone B Trenches 7 and 22 Phases 2 and 3
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Figure 3.10  Zone B Trench 7 plan and reconstruction



presence of a channel to the south (Plate 3.1, Fig. 3.9). In
the northern half of the trench, excavation revealed a
wattle fence (25522) and parallel drainage ditch. The
evidence from this phase therefore suggests land
reclamation partly as a by-product of dumping but also
through drainage construction and land demarcation.

Phase 2: structural and occupation evidence
(Figs 3.9–3.11)
A series of structures was revealed in Zone B excavations
in Trenches 7 and 22 (see Fig. 3.9). These are likely to be
the remains of tenement buildings fronting onto Broad
Street/Webster Row. It is probable that elements of these
medieval remains were incorporated in the Broad Street
buildings that survived until demolition in the 1960s–70s.

Trench 7
In Trench 7 a test pit excavation and hand-dug sondage
revealed an alluvial clay silt (70015) overlain by a 1.2m
thick sequence of floors, make-up layers and occupation
deposits relating to one or more buildings probably dating
from the 12th to the 14th century (Fig. 3.10).

Two layers of mid-greyish silty-sand (70014, 70045),
0.08m thick extended throughout the sondage and a thin
layer of dark grey silt (70011) overlaid layer 70015. A
0.25m long wooden stake (70010) — the earliest
structural evidence in the trench — was driven through
layer 70011 and was overlaid by a mid pinkish yellowy-
grey clay silt (70009) (not illustrated). A single sherd of
pottery with a date range of 12th/14th-century was
retrieved from this level.

A large structural posthole (70040) cut layer 70011 to
the west of the sondage, and appeared to define the
western extent of a 0.28m depth of accumulated floor and
occupation surfaces (784). These deposits yielded axe-
parings (smoothing chips) of softwood, but no pottery,
possibly supporting the idea that the building was a
workshop rather than a dwelling.

The upper part of the floor sequence 784 was cut by a
sequence of three small pits, which were themselves
sealed by a further sequence of floor/occupation layers
(782) (not illustrated). Composite layer 782 appeared to
comprise humic material (possibly degraded rush
matting) interspersed with pinkish grey sandy silt. A
single sherd of pottery dating to the 12th/14th-century and
two leather fragments were retrieved from context 782.

Sealing layer 782 was a more substantial surface of
crushed tile in chalky silt (781), itself overlaid by a
make-up layer (795) under a surface of flint, cobbles and
crushed tile (794). This surface measured 0.7m wide and
0.2m deep and extended for 3m NE–SW along the entire
southern edge of the trench. Two large blocks of
limestone, spaced 0.7m apart, were located along the
northern edge of the path. The western-most of the
limestone blocks had a square socket cut into its upper
surface. A small number of medium-sized limestone
blocks were also revealed in plan towards the eastern side
of the trench. They were positioned on the same W–E
alignment of the other limestone blocks along the edge of
path surface 794 and possibly delineate a timber wall line
(see reconstruction in Figure 3.10).

To the north-west of the path surface was a NW–SE
aligned possible beam slot (797). A single sherd of pottery
of 13th- to15th-century date was retrieved from its fill
(798).

The arrangement and character of path 794, beam slot
797 and the differing floor surfaces 781 and 767 is
suggestive of an external pathway leading to a doorway
beyond the socketed post stone with two rooms separated
by an internal partition to the north (see reconstruction).
This arrangement is further confirmed by the sequence of
deposits above this horizon, the character of which is
distinctly different in the north of the trench to that in the
south.

To the south-west of the trench a 0.70m thick sequence
of make-up layers, floor layers and occupation deposits
was recorded overlying deposit 767. These were generally
compacted silts of variable thickness (741–751 and
752–766). No finds were retrieved from these layers. To
the north of the trench, floor surface 781 was overlain by
deposit 780, make-up 779 and deposit 778 — densely
banded sequences of compacted and (generally)
horizontally laid, floor layers, comprising alternating clay
and organic silt deposits. Pottery of 13th- to15th-century
date was retrieved from deposit 778.

Layer 778 was cut at the central northern edge of the
trench by a second possible beam slot (cut 799). This
feature was only noted in plan. It was 0.15m long x 0.5m
wide (visible dimensions) and filled with a dark black silt
(70000).

Deposit 70000 and surface 778 were overlaid by a
densely banded sequence of floor make-ups, floor
surfaces and occupation layers (790–793, 769–777,
787–789) similar in character to contexts 780 and 778 (not
illustrated). The earliest of these (777 = 796) contained
sherds of pottery with a range of fabrics indicating a
13th/14th-century date. The presence of a void in the
northern section along the line of limestone on surface
794, interpreted as a timber wall foundation (see above)
may indicate that a timber wall rotted in situ and the
sequence described above (including deposit 790)
originally accumulated either side of this wall.

The sequence was truncated in the 15th century and the
presence of negative features (cess and rubbish dumping
pits, e.g. pit cut 740) indicates that the area was by this
period open land, probably to the rear of later structures
fronting Webster Gate/Broad Street.

The 15th-century features were sealed by a sequence
of probable post-medieval levelling and demolition,
which in turn were capped by the construction layers for
the existing building.

Trench 22
Portions of two medieval tenement structures were
recorded in Trench 22 (see Fig. 3.9). To the north of the
trench, wall 25499 represented the southern wall of a
tenement and defined the northern limit of what was by
1830 the alleyway entrance to Bath’s Yard. The wall was
abutted by floor and floor preparation layers containing
pottery dating to the 13th/14th century. A beam slot (25330,
cut through the top of the floor sequence) showed partition
within the building. The medieval floor layers were sealed
(possibly truncated?) by the bedding for a flagstone or tile
floor. An inserted brick and stone fireplace (25344) at the
east of the structure, probably dating to the 16th century or
later, was still surrounded by flagstones.

In the southern half of the trench, the northern wall of a
medieval tenement building was represented by wall
25313, by 1830 the southern limit of the alleyway entrance
to Bath’s Yard. Floor and floor preparation layers
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Figure 3.11  Zone B Trench 14 plan and section 1403



containing 13th/14th-century pottery were related to wall
25313 and limited by a N–S wall to the rear of the property
(25398). A second N–S wall (25351) formed a room
partition within the building. Approximately 2m to the
east of wall 25398 was a small sub-circular hearth (25359)
containing a fill of burnt silty sand and tile fragments
(25360), from which an environmental sample yielded
sixty small fish bones (see Nicholson Chapter 4). In the
south-west corner of the room defined by these walls a
Grimston ware cooking pot (25395) was found. This
contained a deposit with well-preserved breadwheat,
legumes, seeds and fishbone, possibly representing the
remains of a fish stew or pottage (see Nicholson Chapter
4). The area to the west of wall 25398 revealed the heavily
truncated bases of three pits (25317, 25321, and 25312).
Each contained small quantities of Grimston ware jugs
(13th/14th-century) and a couple of fragments of oyster
shell was retrieved from pit 25317.

Trench 21
No medieval tenement buildings were revealed in Trench
21. A series of dump layers was partly machine-excavated
and partly hand-excavated for the retrieval of finds. The
sequence showed evidence for use of the area of the silted
channel (see above) as a ‘muck heap’. The deposits
contained abundant domestic refuse in the form of 14th/
15th-century ceramics, as well as sheep/goat, cattle, fowl,
pig bone (many showing butchery marks), oyster and
whelk shells. A single wall (25277) on the northern area of
the site was orientated W–E and may represent a boundary
between tenement plots. It was constructed of rough
limestone, which sat on a compacted gravel base.
Ceramics indicating a 14th-century date were retrieved
from the structure’s construction cut although the use of a
compacted gravel foundation is more common in later
(15th/16th-century) structures.

Trench 14
Evidence of medieval structural occupation to the rear of
the Broad Street frontage in Zone B was piecemeal.
Variously aligned limestone walls and patches of cobbles
dating from the 13th to 15th centuries were revealed in
Trenches 11, 12 and 13 (see Figure 3.6). Only in Trench 14
was any clear structural occupation encountered (Fig.
3.11). To the east of this trench a cobbled surface (1439)
was delimited by a horizontal timber of boxed heart oak
(1452). The timber may have been a sill beam for a timber
framed building. Both were overlaid by a layer of dark-
grey clay-silt which in turn was truncated by the
construction cut (1444) and construction cut infill (1451)
for a NE–SW orientated limestone block wall and cobble
foundation (1405 and 1443 respectively). A second
cobbled surface (1437) sealed the infill (1451) of the
construction cut (1444) for wall foundation 1443. The
character of this surface was identical to that of surface
1439. The cobbles of surface 1437 abutted wall 1405 and
were probably the primary floor level associated with the
wall. This surface was truncated by a construction cut
(1442) for a NE–SW orientated stone wall foundation
(1441). The partly-robbed foundation (1441) was
recorded within robber trench 1440.

Cobbled surface 1437 was overlaid by a series of
brown-grey clay-silt make-up layers (1436, 1433, 1432,
1431, 1428 and 1415) with a combined depth of 0.62m.
Single sherds of 13th/15th-century pottery were retrieved

from contexts 1431 and 1432, a single sherd of 12th/13th-
century pottery was retrieved from context 1428. The
uppermost layer of this sequence (1431) was cut by two
possible postholes (1430 and 1435).

The upper part of wall 1405 and the fill of posthole
1430 (1429) were cut by a NE–SW linear feature (1447)
which was 0.15m deep and 1.0m wide. This feature
contained a single sandy-silt fill (1446). At the north-
eastern limit of the trench, feature 1440 (see above) cut
layer 1431. This feature was 0.70m deep and 0.75m wide.
It contained two fills of mixed sandy silt (1416 and 1448).
Context 1416 contained a single sherd of 13th- to 15th-
century pottery. Features 1447 and 1440 both appear to be
contemporary wall robbing.

In the western half of Trench 14 a series of floor and
floor make-up layers were revealed (the earliest, 1424
contained pottery suggesting a possible date range of
13th/14th-century), and was interpreted on site to be the
very decayed remains of a possible timber floor, 0.05m
thick (1423), which was only revealed in section.

Phase 3
In Trenches 8 and 9, brick walls dated to the 16th century
by associated finds appear to represent intermittent
revetting of the earlier NW–SE aligned channel.

Phase 4
Post-16th-century walls surfaces and features were found
throughout Area B, and are not exhaustively described or
illustrated in detail here. They represent the remains of the
dense development that occurred in the area in the 18th
and 19th centuries and can be related to the historic
mapping. Two 19th-century burial grounds serving the
Quaker and Baptist communities were identified and
partially excavated. They are described in Appendices 4
and 5.

Archaeological description — Zone C
(Fig. 3.12)

Phase 1: estuarine and marine sediments, dumped
deposits and ephemeral human activity up to 13th
century
(Fig. 3.13)
Investigations in Trench 18 showed a complex
stratigraphic sequence to at least a depth of 2.50m below
existing ground level (c. 3.4m OD). This comprised sterile
marine sediments overlain by a multitude of thick sterile,
undulating flood lain deposits interleaved with ‘micro-
stratified’ domestic dumped deposits — many containing
pig, cattle, sheep/goat and domestic fowl bones, oyster,
whelk, mussel and cockle shells. Nine sherds of an
11th-century Thetford ware jar was retrieved from the
base of the sequence (but was not associated with any
environmental finds) otherwise related ceramics dated to
the 12th century onwards.

This lower sequence was characteristic of an area
subject to rapid and dynamic change through tidal and
flood action, but with intensive human activity. It is
generally unclear through the limited interventions in the
lower part of the sequence whether structural occupation
was present, although two postholes at the base of Trench
16 (1695 and 16103) may suggest this, or whether the
anthroprogenic material was derived from the area being
utilised as a communal midden dump.
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A similar lower sequence was evident in Trench 19
(Fig. 3.13), although more tangible evidence of
occupation activity was apparent. Evidence for the
medieval topography appeared in the form of a sand bank
(30480) identified in the northernmost sondage; the same
bank was revealed in another sondage to the south. The
bank tipped to the west suggesting that it defined the
eastern side of a small watercourse running towards the
Purfleet. Butchered cattle bone, oyster shell and pottery
indicating a 12th- to 13th-century date were retrieved
from this deposit and the peat formation immediately
below it.

An area of stone (30617), a pit (30625), a stone-lined
stakehole (30632) and a series of stakes (30626) were
identified in a sondage in the south-eastern area of the
excavation. The features were cut into the dark-grey
alluvial clay fill (30502) of pit 30501, itself cut into
alluvial layer 30500, and probably indicate use of
marginal areas between reclaimed land and river channels.
It appears that the area of stone (30617) was deliberately
dumped to create a rough working platform. A plank
(30616) noted in the eastern area of the excavation may
have been part of a crude walkway across a wet-spot, or to
allow access to a working area.

Marine sediments and fluvial sands underlay Trench
20 and were investigated in sondages within the main
excavation area. Where encountered these were generally
found to be sterile of artefacts and obvious indications of
human activity at a depth of c. 3.80m OD. A single sherd
of Thetford ware was retrieved from context 30741, a
mixed silt overlying the sterile marine sequence. This was
associated with chopped animal bone and suggests that
early midden (or muckhill) dumping was being carried out
in the area.

Phase 2: occupation 13th–15th century

Timber structure in Trench 18
(Fig. 3.14, Pl. 3.2)

Immediately post-dating a levelling deposit (30100) was
evidence of a N–S orientated timber building in Trench
18, consisting of three substantial post-pits (30344, 30355
and 30126) and a line of NE–SW aligned wattle work,
represented by stakeholes 30186, 30184, 30182, 30180,
30178, 30176, 30128, 30145, 30137 and 30158. These are
likely to be contemporary with a trough-shaped oven base
or hearth (30283) surrounded by partially surviving floor
layers (Pl. 3.2). The oven contained layers of orange and
yellow baked clay whose upper limit corresponded with
the upper limit of layer 30100. It was roughly oval shaped
in plan and measured 1.70m in length, 0.60m in width and
0.25m in depth. Pottery dating to the 13th century, oyster
shell, charcoal, fish bone (herring/sprat, small gadid(s),
small flatfish, eel and stickleback) and cereal grains were
retrieved from the sieving residue of deposit 30291, which
represents the last firing of the oven. A remnant of a
wooden floor surface (30282) was identified close to the
feature. Similar trough-shaped hearths were found in later
13th-century deposits in the backyard of a tenement in
Baker Lane (see Clarke and Carter 1977, 75 and figure 33)
although no specific function for these examples was
identified.

Sunken-floored timber structure in Trench 16
(Figs 3.14, 3.15)
In Trench 16 an E–W aligned cut (16110) was partly
revealed across the sondage measuring at least 1.4m and
1.8m wide. A sequence of compacted layers of sandy silt,
some with a high organic content and varying in colour
from orangey brown to reddish brown filled the feature
(1650–1655 and 1638–1649), and respected a probable
beam slot (1620) along the southern edge of the feature
This feature was 0.4m wide, 0.38m deep and contained ten
sherds of pottery that gave a probable late 13th-century
date for infilling. Among the silty layers was 1646, a dump
of crushed (and essentially undated) tile. No datable finds
were retrieved from the fills of feature 16110.
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Figure 3.12  Zone C Trench locations
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Plate 3.2  Zone C Trench 18: Phase 2 oven 30283 and floor surfaces

Figure 3.15  Zone C Trench 16 section 1600
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Figure 3.16  Zone C Trench 17 section



Two later features (cuts 1632 and 1637) — possibly
postholes or small pits — were cut into the uppermost
floor layers in the sequence, indicating later activity. No
finds were retrieved from these features. These features
were sealed by several clay-silt deposits. The upper part of
this sequence was cut by a pit (1625), which yielded three
sherds of pottery dating to the 13th/14th century. While
this feature could represent a sunken-floored building or
room, it would arguably be more convincing as either a
purpose-built cess pit or perhaps a disused tanning pit
re-used as a rubbish pit.

Timber structure Trench 17
(Figs 3.14, 3.16)
In a hand-dug sondage to the north-west of Trench 17 a
0.2m thick, dark reddish-brown organic sandy silt (1738)
containing pottery of 13th-century date, was revealed.
This deposit was overlaid by a 0.15m thick, mid brown
sandy deposit (1737) which contained four sherds of
pottery also dating to the 13th century. These deposits
were cut to the south-west of the trench by a NE–SW
orientated probable beam slot (1743). This feature was a
maximum of 0.24m wide (although the eastern side was
partially truncated), and contained a single fill of mid grey
silty sand (1744). Four sherds of 13th-century pottery
were retrieved from this feature.

Fill 1744 was cut by a second probable beam slot
(1742) which was on the same orientation, but
immediately to the west of 1743. This beam slot was at
least 3m long by 0.2m wide by 0.1m deep. It contained a
single fill of dark grey-brown sandy silt (1745). No finds
were retrieved from this feature.

A large block of rough-hewn limestone (1741),
possibly a post pad, was located in the north-west corner
of the trench overlying the fill of beam slot 1742, adjacent
to which was a posthole (cut 1746). To the west of the
posthole and overlying fill 1745 was a thick yellow-brown
sandy make-up layer (1734). This deposit was in turn
overlaid by the degraded remains of a possible timber
floor (1747) and two possible occupation horizons of mid
brown silty clay (1732 and 1731) which had a combined
depth of 0.28m. A 0.1m thick layer of yellow-brown sandy
silt (1730) and a 0.46m deep layer of dark brown clay with
brick and tile rubble (1729) overlaid the floor layers.

In the south-east corner of the trench, two clay
make-up layers (1726 — containing four sherds of pottery
of 13th/mid 14th-century date — and 1725), with a
combined depth of 0.42m, were cut by a large pit (1724)
which contained two fills of mid brown sandy silt (1723
and 1722). Three, thin, mortar floor layers (1740, 1721
and 1720) and a 0.2m thick layer of grey-brown sandy silt
(1719) overlaid pit fill 1722. Context 1719 was in turn
overlaid by a 0.25m thick layer of grey-brown sandy silt
(1718).

Make-up deposits 1718 (and 1729) were cut by a large
‘L’ shaped feature (1714) which appeared to be a later
foundation cut that was filled with a clean mid
yellow-brown clay (1713). The cut extended out from the
north section 1.8m then returned at a right angle to the east
for 1.6m.

Cut 1714 was c. 0.6–0.7m wide and at least 0.6m deep.
In the north-eastern corner of the trench, within the ‘L’
shaped cut and possibly the fills of a large pit delineated by
the internal edge of 1714 (shown as cut 1712), were two
mid grey silty clays (1711 and 1710) containing lumps of

mortar. A large pit (1709) truncating deposit 1710 was
located in the north-east corner of the trench. Pit 1709
contained two fills of silty clay (1707, 1708).

Timber structures within Zone C appear to have been
short-lived and by the late 13th to 14th century had been
replaced by stone buildings with laid floor surfaces
stratigraphically separated from the earlier sequences.

Stone-built structure in Trench 18
(Fig. 3.17, Pls 3.3 and 3.4)
Stone structures within Trench 18 appear to represent the
full width (but not length) of a tenement building, features
30023 and 30113 representing external walls and features
30114 and 30115 internal divisions.

Wall 30113 was orientated N–S and extended the
length of the excavation area. It measured 15m in length,
survived up to 0.40m high and was constructed using
limestone rubble bonded with a lime-based mortar. The
wall foundations comprised a series of bands of
compacted sandy-gravel (Pl. 3.3). Walls 30114 and 30115
were constructed in a similar manner to 30113.

Wall 30134, across the southern front of the tenement
structure, displayed a different construction technique.
The construction trench was excavated and a series of
wooden piles driven into the base. One of these was a
charred boxed heart oak pile (30353), clearly re-used from
another structure (see Goodburn Chapter 4). The next
stage involved compacting layers of gravel into the trench
cut. The more complex construction of this wall by
comparison with the others suggests a heavier and more
elaborate building facade. This contention appears to be
borne out by the mid 20th-century photograph of this
frontage, showing a substantial stone archway (Pl. 3.4).
The use of wooden piles under stone or gravel footings has
been noted as early as the 11th century, but the technique
appeared to continue until at least the 13th century, as did
the use of compacted gravel footings. (Schofield and
Vince 2003, 104 and fig. 3.14).

Wall 30023 displayed a third variation; the wall and its
foundations were constructed solely of limestone rubble
that was bonded with a lime mortar. There was no
evidence of timber piles or compacted gravel foundation.
The wall measured c. 15m in length, 0.75m in width and c.
1.40m in depth. Clarke and Carter suggest (1977, 439) that
this form of construction technique came into use in
King’s Lynn c. 1250–1300. This suggests that the eastern
wall 30023 may represent a rebuilding of part of the
tenement, or conceivably the western wall of the next door
tenement.

The building would have measured 7.40m in width.
Wall 30023 extended to the north (into the Quaker burial
area) suggesting that the building measured some 30m in
length, and faced onto New Conduit Street. Walls 30023
and 30115 presumably form a corridor entrance way that
would have run the length of the building, prior to the
insertion of wall 30134. Wall 30117 seems to indicate the
entranceway (or an internal doorway) for the adjacent
property. Little other evidence has survived to indicate any
other internal divisions or function for the building apart
from the substantial stone and gravel foundations. A
possible comparison can be made to the outline of No. 8
Purfleet Street (Parker 1971, plate 31) a possibly late
14th-century merchant’s house that survived with
alterations until 1967.
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Plate 3.3  Zone C Trench 18: Phase 2 wall foundation variants: a) compacted gravel, b) gravel layers over wooden
piles
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Figure 3.17  Zone C Trench 18 Phases 2, 3 and 4

Plate 3.4  Medieval doorway in front of tenement in Zone C Trench 18, photographed c. 1943



Stone-built structure in Trench 19
(Fig. 3.18)
The stone-built construction in Trench 19 comprised four
rough-hewn limestone wall bases resting on trench-built,
compacted gravel band foundations (30493, 30460,
30470 and 30599). A further wall was evidenced by the

presence of a robber trench overlying a compacted gravel
foundation (30595).

The walls formed part of a single building. The extent
of the building was not fully revealed during the
excavation, although at least three rooms and a possible
back yard area were identified. It is likely that the building
survived (with alterations) until at least the 16th century.
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Figure 3.18  Zone C Trenches 19 and 20 Phases 2, 3 and 4



The southern room measured a minimum of 8m N–S x
5.5m W–E. This room was significantly wider than those
identified in the tenement revealed in Trench 18, which
were 3m wide. A sondage within this room revealed a
sequence of superimposed floor layers alternating
between mortared surfaces and beaten earth deposits,
although no artefacts were recovered from the sequence.

The absence of any floor surfaces to the east of the
southern extent of wall 30470, and to the south of wall
30460, suggests that this area may have been an exterior
yard. The area to the north of wall 30460 appeared to have
had a sunken floor. A floor surface was revealed c. 0.22m
below the main foundation. The depression was filled
with a sequence of undated silts and rubble and then

overlain by a second floor surface, which contained
pottery indicating a date of mid 14th- to late 15th-century.

In the north of Trench 19, the stratigraphy of the area
was a sequence of clay dumping overlain by a series of
undated sands, silts and building debris.

Trench 20
(Figs 3.18 and 3.19)
A NW–SE aligned wall (30768) to the south of Trench 20
is likely to be the northern limit of the Trench 19 tenement.
The wall incorporated a square garderobe feature (30736),
which would probably have served an upper floor latrine.
The garderobe was filled by a sequence of silts containing
nearly 50 butchered and discarded goat horn cores,
articulated cat bones representing a single specimen,
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Figure 3.19  Zone C Trench 20 a) section 30043 through pit 30671, b) detail plan of features in north-west corner



pottery indicating a 13th-century date for the infilling
deposits, and a whetstone (Fig. 4.7).

The south-west corner of the trench revealed an area of
many intercutting pits, at the centre of which was a large
sub-rectangular and flat-bottomed pit (30671), measuring
1.9m long x 1.4m wide x 0.56m deep (Fig. 19a). The pit
was cut into a 0.14m deep silty clay (30687) which overlay
the uppermost natural sediments 30684 and 30687.
Fragments of very decayed oak planking (30674) were
identified against the north-west side and on the base of
the pit. The base layer within the pit was a very humic silt
(30675) suggesting the natural accumulation of leaves and
vegetation, rather than deliberate infilling. Erosion of the
pit side (30676) was followed by episodes of dumped
material and natural accumulation (30677–30681),
culminating in the collapse of the surviving pit revetment
(30682). The remaining shallow depression over the pit
contained a reddish brown humic silty clay (30799), and a
levelling layer of sand 30800. No dating material was
recovered from any of the pit fills, but a fragment of 13th-
to 16th-century tile from layer 30799 suggests that the
likely date for pit 30671 is quite possibly the 13th century.
Well-preserved waterlogged plant and insect remains
were retrieved from the lower fills of the pit including
parsley water dropwort — a plant commonly associated
with coastal or brackish waters (see Huckerby et al. in
Chapter 4).

In the north-west corner of the trench, within an area
relatively unscathed by post-medieval and modern
activity, a complex sequence of pits and surfaces was
exposed (Fig. 19b). These were bordered to the west by
lightly founded rubble wall 30746, which appears to
represent the rear boundary of a plot that would have

originally extended east to the frontage on Broad Street.
Excavation was limited as the area was not directly
threatened by the development and preservation in situ
was preferred. Nevertheless a broad characterisation of
the chronological development of the area was achieved.

A small central sondage in this area revealed a series of
clay and ashy silt layers (30880/1), a mortar surface
(30884) overlaid by a hardstanding consisting of dumped
tiles (30886), and beam slot (30882). All this suggests
timber structures and domestic activity, but the absence of
pottery and bone or any other finds from the deposits
indicates that this was likely to have been a workshop or
possibly an open working area.

This horizon was sealed by two layers of orangey
brown silty clay (30743 and 30745), possibly representing
a clearance of at least this part of the property. Subsequent
activity was represented by a scatter of features, such as
pits 30891, 30876, 30819, 30878 and 30860, the latter
being clay-lined. Two phases of a cess pit were also
partially revealed at the eastern end of this area (30835 and
30863). Possible in situ burnt timbers 30868, 30872,
30874 and 30870, to the west of the cess pits, and
postholes 30866 and 30814 may represent part of the privy
superstructure.

The very small assemblage of pottery from these
deposits was predominantly local coarse wares of the 13th
and early 14th centuries.

Phase 3: 15th–16th century
(Fig. 3.18, Pl. 3.5)
In Trench 19 several pits were dated to this period. Pit
30447 contained a wooden barrel (30448) and was cut
flush against wall 30470 (Pl. 3.5). The barrel measured c.

36

Plate 3.5  Zone C Trench 19: Phase 3 barrel latrine (30448)



0.88m in diameter and 0.38m in depth and was
constructed of sawn planks fixed in place by wooden
hoops. The barrel had been cut in half and the wooden end
had been removed. The wood-lined pit contained two
layers of rich organic material (30449 and 30450) that also
produced fragments of 15th- to 16th-century pottery. It
appears that the barrel formed a toilet in the back
garden/yard of the building.

In Trench 20 this phase is represented by a single wall
recorded at the northern limit of the excavation area
(30746). The wall was constructed with rough-hewn
limestone, and the fill of its construction cut produced
15th- to 16th-century pottery.

Phase 4: 16th century–modern
(Figs 3.17 and 3.18)

Trench 18
An adult inhumation (30479) was revealed within the
building in Trench 18; it appeared to have been cut into
one of the internal walls of the building. The body was in a
narrow wooden coffin, which suggested an early
post-medieval date for the inhumation. Further details can
be found in Chapter 4.

Trench 20
Although somewhat out of alignment with the historic
mapping, walls 30668, 30667, 30428 and circular
(ornamental) feature 30432 broadly conform to the
outline of a courtyard adjacent to the Independent Chapel
that was constructed in this area in the 19th century. Many
other brick structures, chimney bases, soakaways and wall
foundations etc. mapped in the initial strip and map
operation can be related to structures shown in the modern
mapping (prior to construction of the Vancouver shopping
centre) and are not described or illustrated in detail here.

Archaeological description — Zone D

Phase 4: the Purfleet culvert
(Fig.3.20, Pls 3.6 and 3.7)
There was a great depth of modern overburden and low
impact of construction in Zone D. Therefore
archaeological recording was largely confined to
watching brief observations on the grubbing-out of pile

locations. This identified the location of some of the 19th-
century northern and southern revetting walls (Structures
35131 and 35025) and culverting of the Purfleet channel
(see Pls 3.6 and 3.7). In addition a group of timbers to the
centre of the site (35099 and 35100) may indicate the
position of the earlier un-revetted southern bank of the
Purfleet.

Archaeological description — Zone E
(Figs 3.21 and 3.22)

Phase 1: estuarine and marine sediments — up to 13th
century
Marine and estuarine sediments were revealed at the base
of all investigation locations. These comprised fluvial
sands, organic peats and alluvial clay and silt deposits
characteristic of the dynamic environment of a submerged
landscape undergoing gradual reclamation. These
sequences were investigated at each location in order to
identify any man-managed channels and/or timber
structures (post-built buildings, property boundaries,
wharfs, quays etc.). None were apparent.

Thick deposits of sand in Trenches 101 and 102
(contexts 101066 and 102046) may represent saltern
mounds but similarly could be naturally deposited sand
banks given the lack of association with artefacts (see
below).

The underlying sediments were generally sterile of
artefacts with the exception of a Scarborough ware jug
handle (mid 13th/early 14th-century) and some sherds of
medieval sandy wares (mid 12th/mid 13th-century) which
were retrieved from the upper part of the sediment
sequences in Excavation Area E (contexts 1005 and 1060
respectively, not illustrated). In addition a wooden object
(timber 106007 from deposit 106006) was found in
Trench 106 (Fig. 4.10). The object (400mm x 120mm x
20mm) was rebated at both ends and pierced with two
equidistant augered peg holes, one of which still contained
the remains of a trenail, and this suggests a medieval date
in association with the stratigraphy. The object was
axe-cut and worn on one of its long sides and it has been
interpreted as part of a hand-line fishing reel.
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Plate 3.6  Zone D: brick conduit in New Conduit Street

Plate 3.7  Zone D: culverted Purfleet
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Phase 2: 13th–15th century

Drainage
The earliest activity in the Clough Lane investigation area
comprised linear ditch features (presumably drainage) cut
into the upper horizon of the marine and estuarine
sediments (101055). It is not clear whether the features
(including cuts 1065, 100020, 100019, 10161 and
107014) represent a single programme of systematic
drainage or are isolated events connected with localised
later occupation. Only two of the features (cuts 100020
and 100019) contained artefacts. These were sherds of
Grimston and Ely ware pottery, suggesting a late 13th/mid
14th-century date.

Pits and structures
A linear spread of rounded cobbles (100004) was revealed
within Trench 100. This was interpreted as a remnant
surface or path (as oppose to wall foundation) due to wear
on the surface of the stones. Set within this surface was a
large fragment of a stone mortar (Fig. 4.6, SF 1) which
probably dates to the 13th or 14th century. Pottery of a
similar date was retrieved from silt accumulation 100011,
which overlay the cobbled surface.

Two probable medieval pits were recorded in Trench
101. Pit cut 101058 was only partly revealed within the
north-facing section of the trench. It measured 0.40m x
1.40m x 0.40m (deep) and was filled by a brown organic
clay-silt (101059) overlain by a yellowish brown
silty-sand (101060) with a final orange-brown clay fill
(101039). One sherd of Grimston ware was retrieved from
the upper fill which would suggest a 13th/14th-century
date. The second pit (cut 101047) was only partly revealed
in the south-facing section of the trench; the cut appeared
semi-circular in plan and measured 0.30m x 0.30m x
0.30m depth. Its single fill (101048) was grey-brown
sandy silt, which contained dumped material including
roof tile/CBM and oyster shell. No typologically datable
artefacts were retrieved from this feature.

A partially surviving structure was revealed in Trench
102 (Fig. 3.22). This comprised a few in situ rough-hewn
limestone fragments (wall 102032) overlying a
compacted gravel foundation (cut 102033, fill 102039).
Construction cut 102033 was around 0.90m wide and ran
approximately north–south for the full width of the trench.
To the west of this construction cut was a series of what
appeared to be construction horizons (102040, 102041,
102005) capped with a sequence of mortar floors. The first
(102015) was 0.02m thick, compacted, white in colour
and measured 3.00m x 3.60m. This was overlain by a
0.16m thick mid brownish grey sandy silt (102007)
covering an area 3.00m x 3.70m which contained a single
sherd of pottery of 12th- to 15th-century date. This was the
only datable artefact associated with the construction of
this structure. The final mortar spread (102008) measured
0.90m x 0.60m; it was of a hard compaction with a smooth
upper surface, brownish yellow in colour and 0.02m thick.
It seems probable that this represents a surviving remnant
of an internal floor associated with the occupation phase
of the structure.

A small oval area of burning, a possible temporary
hearth (context 102003) measuring 0.80 x 0.50m, also
overlay deposit 102005 to the west of the trench. To the

east of wall structure 102032/102033, and parallel to it,
was a steep-sided flat-bottomed gully (102035) that may
represent an associated (external) feature — perhaps an
eaves drip.

Pits and structure in Trench 106
A single undated pit (106023) was revealed in the western
end of Trench 106. A N–S aligned wall foundation (cut
106010) was located approximately 6m from the eastern
end of the trench. It survived to a depth of 0.10m, was
0.50m wide and extended across the full width of the
evaluation trench. The foundation cut was filled with a
single course of unbonded, unworked limestone blocks
(106011) overlain by two separate gravel deposits
(106012 and 106013).

A series of shallow intercutting pits (cuts 106026,
106020, 106017 and 106008) partially removed the wall
foundation. These contained mortar, CBM fragments and
a single sherd of a Scarborough ware jug giving a possible
mid 13th/early 14th-century date for the features.

Phase 3: 15th–16th century
In Trench 100, Phase 2 deposit 100011 was truncated to
the east by construction cut 100033, which housed a
curved wall (100003). This was constructed of red bricks
and measured 0.60m N–S x 0.22m E–W and was
excavated to a depth of 0.50m. The space between the wall
and the shallow profiled cut was filled with a greyish
brown clayey silt (100010) which contained skinned
sheep/goat bones. Although only partly revealed in this
trench it seems probable that this wall is the remains of a
well located just beyond the north-east corner of the
trench.

In Trench 101 a series of features (pit cuts 101041,
101042 , 101044, 1010046, 101063, posthole 101029,
hearth 101049 and gullies 101034, 101037) indicate an
occupation structure, albeit of an insubstantial nature. The
fills of 101044 and 101041 contained pottery dating to the
mid 15th to 16th century. Pottery of a 13th- to 16th-
century date was retrieved from the fill of gully 101037. In
Trench 102 a ditch terminus (cut 102013) contained a
single fill (102014) which contained a pottery assemblage
indicating a 16th-century date (Fig. 3.22).

Excavation Area E
Within Excavation Area E a series of NW–SE aligned land
drains (1014, 1016, 1018 and 1029) are dated by brick and
tile inclusions to the 16th century. A limestone and
brick-built well base (1048) was revealed to the centre of
the trench. Ceramics from the construction cut were of a
13th/14th-century date, those from the infill were
14th/15th-century date. However, the use of brick and
stratigraphically associated finds show that a
16th/17th-century date is more likely for this structure.

Phase 4: 16th–modern
The upper part of the stratigraphic sequence on the Clough
Lane site was largely impacted by the construction of
terraced housing in the 19th century. These structures are
marked on the 1st edition (1886) OS map of the area, and a
detailed record of structures, features and deposits was
recorded on-site, but they are not described or illustrated
in detail here.
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Chapter 4. Artefactual and Ecofactual Evidence

Pottery
by Paul Blinkhorn
(Fig. 4.1, Table 4.1)

This report is structured to allow individual analysis of the
pottery assemblages from each of the four excavation
zones, with an overview and comparison at the end. The
analytical methodology followed the standard
procedures, and is described in detail in the archive.

Fabrics
The following fabrics were noted:

F102: Thetford-type ware, 10th–12th century (e.g. Atkin et al. 1983;
Rogerson and Dallas 1984). Produced at several known locations in East
Anglia. Hard, wheel-thrown grey sandy fabric. Range of vessel types
includes jars, bowls, storage jars, pitchers, ‘ginger jars’ and lamps.
F105: Rhenish Grey wares (‘Blaugrau’), 12th–13th century (Jennings
1981, 26). Continental import. Hard, bluish-grey sandy fabric, usually
with a white core. Plentiful angular white quartz inclusions. Jars known,
but the best-known form is the distinctive handled ladle.
F106: Flemish Grey wares, 11th–12th century (Jennings 1981, 27).
Catch-all category for the products of many centres in northern France,
Belgium and Holland. Usually whitish-grey sandy fabrics with grey
outer surface. Jars and pitchers.
F300: Medieval Sandy Coarse ware I, smooth, few visible inclusions.
Hand-built, wheel-finished, 12th–14th century?
F301: Medieval Sandy Coarse ware II, moderate to dense sub-rounded
quartz up to 0.5mm. Hand-built, wheel-finished, 12th–14th century?
F302: Ely ware, 12th–15th century (Hall 2001). Generic name for a
quartz sand and calcareous tempered group of pottery fabrics mainly
manufactured in Ely, but also with a second possible source in the
Huntingdonshire Fenland. Jars, bowls and jugs dominate the
assemblage. Earlier vessels hand-built and turntable-finished, later
vessels finer and usually wheel-thrown. Wide distribution, including
King’s Lynn, where it was originally identified as ‘Grimston Software’.
F320: Lyveden/Stanion ‘B’ ware (Steane and Bryant 1975), c.
AD1225–?1400. Coil-built, wheel-finished. Well-sorted moderate to
dense limestone ooliths c. 0.5mm, although rare examples up to 2mm.
Sparse to moderate red ironstone up to 10mm, although usually smaller.
Rare shelly limestone, quartz, flint up to 20mm. Mainly jugs, often with
yellow slip stripes and/or stamped pads, external dull olive-green glaze.
A few jars, bowls and aquamaniles are known. Vessels usually quite
crude, with coil-joins visible on interior of body. Neck and rims are
wheel-finished, sometimes to a quality which suggests throwing. Large
colour variation, usually grey fabric with dark grey or brown, buff or
orange surfaces.
F328: Grimston ware, ‘Thetford’ type 12th century, glazed wares
13th–15th century (Leah 1994). Wheel-thrown. Dark grey sandy fabric,
usually with grey surfaces, although orange-red and (less commonly) buff
surfaces are known. Manufactured at the eponymous production centre near
King’s Lynn, Norfolk.
F329: North French White ware (Clarke and Carter 1977, 225–7). Fine
white fabric with sparse large quartz grains up to 1mm, late 12th–13th
century.
F330: Shelly ware (Clarke and Carter 1977, 211–2). Corky fabric, with
dense temper of shelly limestone up to 2mm, 12th–14th century.
F331: Developed Stamford ware, AD1150–1200 (Kilmurry 1980).
Wheel-thrown, hard, very fine white fabric, sparse sub-angular quartz c.
0.1mm. Very rich, glossy copper green glaze, vessels often decorated with
incised combing or thumbed applied strips. Primarily jugs.
F332: Saintonge Polychrome ware, smooth, buff to white fabric with
glossy green glaze and painted polychrome decoration. French import,
earliest finds in England from the ports of London and Southampton, and
dated to the last decades of the 13th century (Blackmore 1994, 35).
F346: London-type ware, late 12th–14th century (Pearce et al. 1985).
Regional import. Reddish-brown sandy fabric with occasional
sandstone, shell, organic and iron ore fragments. Vessels mainly glazed
jugs, some highly decorated. The material is found in small quantities

throughout south-eastern England, especially in the earlier medieval
period, when many local glazed ware industries had yet to be established.
F347: Hedingham ware (McCarthy and Brooks 1988, 300–2), late
12th–14th century. Fine orange micaceous glazed ware, mainly
slip-decorated jugs, manufactured at Sible Hedingham in Essex.
F348: Scarborough ware (McCarthy and Brooks 1988, 230). Soft
pinkish-buff to hard white sandy fabric. Forms mainly glazed jugs, often
ornately decorated, late 12th–14th century.
F349: Low Countries Earthenwares, 12th–15th century (Jennings 1981,
31–2). Commonly called ‘Aardenburg-type’, although likely to be from a
number of sources in Belgium and Holland. Sandy fabric with few
visible inclusions, often highly decorated with slips, rouletting and
glaze.
F350: North Midlands (?Derbyshire) Coal Measures type ware, late
13th–14th century. Range of fabrics manufactured with iron-rich coal
measures clays.
F351: Cambridgeshire Sgraffito ware, 14th–15th century (McCarthy
and Brooks 1988, 424–5). Regional import. Fairly hard, smooth red
fabric, outer surface of vessels covered in a white slip through which
designs were incised to reveal the body clay, the whole covered in a
yellow glaze which occasionally has green copper-spotting. Fairly
common in Cambridgeshire, although the production source is as yet
unknown. Occurs in small quantities throughout eastern England.
F400: Bourne ‘D’ware, c. AD1450–1637 (McCarthy and Brooks 1988,
409). Production as the ‘A’ ware. Fairly hard, smooth, brick-red fabric,
often with a grey core. Some vessels have sparse calcitic inclusions up to
2mm. Full range of late medieval to early post-medieval vessel forms,
jugs, pancheons, cisterns etc. Vessels often have a thin, patchy exterior
white slip, over which a clear glaze has been applied.
F401: LMT Earthenware, sandy red wares with an external, bright
orange glaze. 15th century?
F403: ‘Tudor Green’ wares, c. AD1380–1500. Green-glazed white
wares produced at several centres in the south of England, such as
Farnborough Hill, Hants (McCarthy and Brooks 1988, 450).
F404: Cistercian ware (McCarthy and Brooks 1988, 262–4), hard
purple-brown fabric with purplish-black glaze, late 15th–17th century.
F405: German Stonewares, mid 15th century + (Gaimster 1997).
Continental imports. A range of hard, grey, salt-glazed fabrics produced
at numerous sites in the Rhineland and beyond.
F406: Langerwehe Stonewares, (Gaimster 1997, 185–8), mid 14th–mid
15th century. Hard, light grey sandy fabric with purplish-brown iron
wash on the outer surface. Vessels usually jugs, cups, beakers and
costrels.
F407: Siegburg Stoneware, c. AD1300–1500 (Gaimster 1997). Rhenish
import. A fine and compact fabric in a grey to off-white colour.
F410: Tin-Glazed Earthenware, 17th–18th century (Jennings 1981,
187–216). ?Anglo-Netherlandish. Fine white earthenware, occasionally
pinkish or yellowish core. Thick white tin glaze, with painted cobalt blue
decoration, occasionally manganese purple and ochre. All the sherds
from this site are plain bodysherds.
F412: Metropolitan-type Slipware, 17th century. Uniform, brick-red
fabric. Moderately sorted matrix, sparse red and milky quartz and red and
black ironstone up to 0.5mm. Abundant grey quartz up to 0.2mm,
occasional mica. Decorated with a white-firing slip, usually in geometric
designs. Produced from c. 1615–1700, with the Harlow kilns being the
best-documented (Crossley 1990, 251).
F420: Martincamp-type ware, AD1475–1550 (Ickowicz 1993). Very
hard, grey stoneware fabric with purplish-brown surfaces, vessels forms
largely distinctive mammiform flasks. The vessels were likely to have
originally been contained in a wicker cover (Gaimster 1997, 57),
presumably to facilitate carrying and suspension. The single sherd from
this site was from such a vessel.
F425: Red Earthenware, 16th century. Fine sandy earthenware, usually
with a brown or green glaze, occurring in a range of utilitarian forms.
Such ‘country pottery’ was first made in the 16th century (e.g.
Wade-Martins 1983), and in some areas continued in use until the 19th
century.
F426: Iron-Glazed Earthenware, late 17th–18th century. Hard buff
fabric with black glaze, most commonly occurs in the form of large
pancheons.
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F430: Late Saintonge ware, 16th century. Fabric similar to the earlier
vessels, the most common finds from England are chafing dishes, usually
with a yellow or variegated yellow and green glaze,
F443: Staffordshire White Salt-Glazed Stoneware, c. AD1720–1780. Fine
white stoneware evenly covered with a white salt-glaze with a distinctive
pitted, ‘orange peel’ finish.
F448: Cream ware, c. AD1740–1880. A cream-coloured earthenware,
made from the same calcinated flint clay that produced Staffordshire white
salt-glazed stonewares (Jennings 1981, 227) but fired at a different
temperature, and with a lead glaze, resulting in a rich cream colour. Range of
tableware forms.
F449: Nottingham/Derby Stoneware, c. AD1750–1900. Hard grey
stoneware with a lustrous, ‘chocolate’wash. Range of utilitarian forms.
F451: Border ware, mid 16th–18th century (Pearce 1992). Hard, buff
sandy earthenware, often with a yellow or bright green glaze,
manufactured in the London area. Full range of post-medieval vessel
forms.
F460: Staffordshire Slip-trailed ware (Clarke and Carter 1977, 264–7),
mid 17th–mid 18th century.
F1000: Miscellaneous 19th and 20th century ware, mass-produced
white earthenwares, late English stonewares, etc.

Chronology
Each context-specific pottery assemblage was given a
ceramic phase-date (CP) based on the range of ware-types
present. The dating scheme is shown in Table 4.1.

The defining wares for CP4 and CP5 are quite rare, so
it is entirely possible that at least some of the assemblages
of that date have been dated to CP3, as they lack the
defining pottery types. The overall picture is however that
later medieval activity at the site was quite low (see
Discussion, below).

Table 4.1 shows the overall pottery sherd count from
all zones (no pottery was recovered from Zone D), set
within the ceramic phasing. More detailed tabulated data
on each zone can be found in Appendix 1.

Zone A
The pottery assemblage comprised 268 sherds with a total
weight of 5,840g. The estimated vessel equivalent (EVE),
by summation of surviving rimsherd circumference, was
1.43.

Pottery occurrence
The bulk of the medieval pottery dates to CP6, the late
14th–mid 15th century, with the only other medieval
group of any size dating to CP3. Most of the rest of the
assemblage dates to the post-medieval period.

Ceramic Phase 2, 12th century. 2 sherds, 7g, EVE = 0
The two sherds from this context are both Medieval Sandy
Coarse ware, and one appears to date to the earliest
occupation of the site. It came from context 114, had sunk
into the upper layers of the natural marshland and marine
deposits on which King’s Lynn is sited.

Ceramic Phase 3, late 12th–late 13th century. 25 sherds,
624g, EVE = 0.11
This is the largest of the earlier medieval pottery
assemblages. Grimston ware, as is typical for sites of the
period in the town, is again the common type, comprising
around two-thirds of the phase assemblage (17 sherds,
417g). The only rimsherd from this phase was from a
glazed Grimston jug. The rest of the assemblage consists
of three sherds of North French White ware (72g),
including a fragment of the base of a jug with applied strip
decoration, three sherds (56g) of unglazed Medieval
Sandy Coarse ware and two sherds (78g) of Ely ware.

Ceramic Phase 6, late 14th–mid 15th century. 147 sherds,
2,628g, EVE = 0.78
This is the largest phase assemblage from the site, and
suggests that there was relatively intense activity during
the first half of the 15th century, which perhaps relates to
the reclamation of the site after flooding episodes during
the 14th century. Again, Grimston ware dominates the
assemblage, with 104 sherds (2,284g) occurring. These
include many sherds from what appear to be
contemporary vessels, such as large cisterns/storage jars,
and there are also two sherds from the rim of dripping
dishes. Both have sooting on the outer surface, and appear
to have been used for their intended function. The rest of
the rims were from jugs, except for a small fragment of a
bowl. A sherd from a jug with anthropomorphic
decoration was also present (Fig 4.1.6).

The rest of the assemblage is fairly typical of the
period in King’s Lynn. It comprises four sherds of
Scarborough ware, one of French White ware, one of
Hedingham ware, three of Medieval Sandy Coarse ware,
eight of various early German Stonewares and 13 of LMT
Earthenware. All were plain bodysherds.
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Phase Chronology Equivalent
Strat. Phase

Zone A Zone B Zone C Zone D Zone E Defining Wares

CP1 11th C 1 0 1 10 0 0 F102

CP2 12th C 1 2 36 66 0 7 F105, F300, F301, F302

CP3 Late 12th – late 13th C 2 25 275 281 0 28 F320, F328, F329,
F330, F347, F348

CP4 Late 13th – mid 14th C 2 0 7 0 0 17 F350, F407

CP5 Mid – late 14th C 2 0 4 0 0 0 F406

CP6 Late 14th – mid 15th C 2/3 147 18 5 0 13 F401, F403

CP7 Mid – late 15th C 3 13 7 0 0 0 F400

CP8 Late 15th – mid 16th C 3/4 13 0 0 0 0 F404

CP9 Mid 16th – 17th C 4 15 90 5 0 14 F405, F425

CP10 17th – mid 17th C 4 44 5 0 0 0 F410

CP11 Mid 17th – mid 18th C 4 8 12 0 0 0 F460

CP12 Mid – late 18th C 4 0 25 0 0 2 F443, F448, F449

MOD 19th C + 4 1 113 17 0 22 F1000

Table 4.1  Pottery occurrence and ceramic phasing by zone, with defining wares



Ceramic Phase 7, mid–late 15th century. 13 sherds, 268g,
EVE = 0.08
This small assemblage is again typical of late medieval
King’s Lynn. There is a single rimsherd, a fairly large
fragment of an Ely ware bowl, with the rest of the material
comprising plain bodysherds: five of Grimston ware, one
Scarborough ware and two each of Bourne ‘D’ware, LMT
Earthenware and German Stoneware.

Ceramic Phase 8, late 15th–mid 16th century. 13 sherds,
172g, EVE = 0.10
The same general comments apply to this group as to that
from the previous phase. The only rimsherd present was
from a Cistercian ware cup, with the rest of the assemblage
made up of bodysherds: eight Grimston ware, one
Hedingham ware, one LMT Earthenware and two German
Stoneware.

Ceramic Phase 9, mid 16th–17th century. 15 sherds, 357g,
EVE = 0.36
Grimston ware is once again the most common type from
this phase (8 sherds, 154g). Other residual medieval types
are also present, including one sherd each of Medieval
Sandy Coarse ware, French White ware, Ely ware,
Cambridgeshire Sgraffito ware, and London ware. The
only definitely contemporary pottery was two large sherds
of Red Earthenware.

Ceramic Phase 10, early–mid 17th century. 44 sherds,
1,308g
The bulk of the assemblage comprised Red Earthenware
(30 sherds, 1030g) and a large sherd of Polychrome
Slipware (112g), in a range of utilitarian forms such as
footed cooking vessels as dishes. Three sherds of LMT
Earthenware were noted, along with a single sherd of
Bourne ‘D’ware. The rest of the assemblage was made up
of residual medieval wares: six of Grimston ware, two of
Scarborough ware and one of Low Countries
Earthenware.

Ceramic Phase 11, mid 17th–mid 18th century. 8 sherds,
151g
This small assemblage mainly consisted of Red
Earthenware (5 sherds, 103g), along with single sherds of
Cistercian ware, German Stoneware and Staffordshire
Slipware.

Zone B
The pottery assemblage comprised 593 sherds with a total
weight of 21,426g. The estimated vessel equivalent
(EVE), by summation of surviving rimsherd
circumference, was 4.30.

Pottery occurrence
The bulk of the medieval pottery dates to CP3, the late
12th–late 13th century, with the only other medieval group
of any size dating to the preceding phase. The majority of
the rest of the assemblage dates to the post-medieval and
early modern period.

Ceramic Phase 1, 11th century. 1 sherd, 20g, EVE = 0
A single sherd of Thetford ware of indeterminate type was
the only pottery which could date to this phase. It occurred
in the clay lining of the water channel 25258, which could
be seen to support a construction date of around the time of

the Norman Conquest, if not a little before. However, the
possibility cannot be discounted that the sherd is residual
in this context, and was introduced with clay dug from
elsewhere in the town.

Ceramic Phase 2, 12th century. 36 sherds, 863g, EVE =
0.11
The pottery from this phase comprised entirely unglazed
Medieval Sandy Coarse wares. Two sherds (19g) were of
type F301, including a single small jar rim. Much of the
assemblage (26 sherds, 785g) was made up from the base
of a single large jar.

Ceramic Phase 3, late 12th–late 13th century. 275 sherds,
7,324g, EVE = 4.06
This is by far the largest of the medieval assemblages, and
typical of the range of fabrics and forms from sites of the
period in King’s Lynn. It is dominated by Grimston wares,
which made up nearly 80% of the phase assemblage (227
sherds, 5,710g). Most were fragments of glazed jugs,
although a single bowl rim and a handle of a skillet were
also noted. The majority of the jugs were plain, although
some sherds with geometric designs in a brown slip were
present. These are typical products of the Grimston
industry. A near-complete miniature drinking jug was
present (Fig. 4.1.1) as was a full profile of a squat jug
which had a lead plug inserted in a hole near the base
(Fig.4.1.2).

Nearly 10% of the pottery was Scarborough ware (27
sherds, 710g), most of which again was glazed jugs,
although a fragment of a base sherd with multiple
piercings was also noted (Fig. 4.1.3). This could have
originated from a number of different vessel types, such as
a cheese press, colander or watering-pot. No parallels for
such a vessel in Scarborough ware can be found. The
majority of the glazed jugs were plain or had thin vertical
applied strips made from the same clay as the body, with a
single bodysherd with applied scale decoration also noted.

The rest of the assemblage comprised coarse wares,
with fabric F300 (321g) the commonest. The only feature
sherds were two rimsherds from jars and another from a
bowl. Just one sherd of F301 (11g) was noted. Ely ware
made up around 6% of the assemblage (432g). Most of it
was unglazed coarse wares, including the full profile of a
bowl (Fig. 4.1.4) and a rimsherd from another, but a
rimsherd from a glazed jug was also noted. The only other
pottery from this phase was three sherds of Lyveden ‘B’
ware (21g) and three sherds of North French White ware,
including a handle and a jug base.

Ceramic Phase 4, late 13th–mid 14th century. 7 sherds,
226g, EVE = 0
This group comprised entirely sherds from glazed jugs,
and consisted of three sherds of Grimston ware, the same
number of Scarborough ware and a single sherd of Coal
Measures ware. All were plain bodysherds except for a
single fragment of a Scarborough bridge spout.

Ceramic Phase 5, mid–late 14th century. 4 sherds, 31g,
EVE = 0.04
The four sherds which made up this assemblage consisted
of one each of Ely, Scarborough, Grimston and
Langerwehe wares. The only feature sherd was in the
last-named fabric, and was the rim of a cup or mug.
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Ceramic Phase 6, late 14th–mid 15th century. 18 sherds,
270g, EVE = 0.04
This group, although quite small, was made up from a
wide range of wares. Grimston ware was the most
common (9 sherds, 132g), with the rest of the group made
up of single residual sherds of a Thetford ware jar rim and
Medieval Sandy Coarse ware bodysherd, two sherds (10g)
of LMT ware, a small fragment of the base of a Surrey/
Hampshire ‘Tudor Green’ cup, a large fragment of a
German Stoneware mug base, and three small sherds of
Coal Measures ware. No feature sherds were present other
than those noted.

Ceramic Phase 7, mid–late 15th century. 7 sherds, 226g,
EVE = 0
This group was made up of four sherds of Grimston ware,
one of Ely ware and two fragments from the base of a
Bourne ‘D’ ware cistern or large jug.

Ceramic Phase 9, mid 16th–17th century. 90 sherds,
3197g, EVE = 0.05
The majority of the pottery (59 sherds, 2,043g) from this
phase came from a single context, 805, which was a dump
of material associated with the demolition of Phase 2
structures at the site. It consisted of a wide range of
material, including a ten sherds (946g) from an extremely
large Grimston ware storage jar or cistern.

Overall, around one-third of the pottery from this
phase comprised Red Earthenwares (28 sherds, 987g)
from a range of utilitarian vessels. Grimston ware was also
common (41 sherds, 1658g), making up over half the
group. Residual types were represented, presumably due
to the demolition action causing extensive ground
disturbance. Nine sherds (202g) of Medieval Sandy
Coarse wares were present, along with a single sherd of
Scarborough ware, but the rest of the assemblage appears
largely contemporary, although some of the Grimston
material is doubtlessly redeposited. The other residual
wares comprised two sherds (111g) of Bourne ‘D’ ware,
one sherd (42g) of LMT ware, five sherds (113g) of
German Stonewares, two sherds (33g) of Border ware and
a single fragment of a late Saintonge chafing dish (Fig.
4.1.5). The Saintonge sherd comprised a fragment of the
vessel rim, with a raised spike with a crudely moulded face
below. This is a typical example, and many of these
vessels are known from British ports.

Ceramic Phase 10, early–mid 17th century. 5 sherds, 36g
This group consisted of two sherds of German Stoneware
and two small fragments of Tin-Glazed Earthenware,
along with a small sherd of residual Grimston ware.

Ceramic Phase 11, mid 17th–mid 18th century. 12 sherds,
600g
The pottery from this phase comprised mainly Red
Earthenwares (10 sherds, 556g) along with two sherds of
Staffordshire Slipware, one of which was from the base of
a cup.

Ceramic Phase 12, mid–late 18th century. 25 sherds, 772g
Most of the pottery from this phase (455g) was Red
Earthenwares, along with residual Grimston ware (200g)
and Cistercian ware (14g). The rest of the assemblage
comprised small quantities of contemporary wares, namely
German and English Stonewares, and Cream ware.

Zone C
The pottery assemblage comprised 384 sherds with a total
weight of 7,454g. The estimated vessel equivalent (EVE),
by summation of surviving rimsherd circumference, was
4.10.

Pottery occurrence
The pottery occurrence shows that there was activity at the
site virtually throughout the earlier medieval period, from
the 11th to the late 14th century, but very little thereafter.

Ceramic Phase 1, 11th century. 10 sherds, 150g, EVE =
0.19
All but a single sherd of the pottery from this phase is from
one vessel, a Thetford ware jar from context 30242 (Fig.
4.1.9). It is thickly coated in soot on the outer surface, and
burnt on the inner. The other sherd from this phase is also
Thetford ware.

Ceramic Phase 2, 12th century. 66 sherds, 746g, EVE =
0.70
This comprises a mixture of local and regional unglazed
wares, along with a few early medieval imports. The bulk
of the assemblage is made up of Sandy Coarse wares (51
sherds, 432g), which appears to consist entirely of jars.
Six sherds of Ely ware were also present, as were eight
sherds of early Grimston ware, including a small fragment
of a possible curfew and a large fragment of the upper part
of a pitcher (Fig. 4.1.10). A single small sherd of Rhenish
Grey ware, probably from the body of a Blaugrau ladle,
was also noted.

Ceramic Phase 3, late 12th–late 13th century. 281 sherds,
5,189g, EVE = 3.21
This is by far the largest phase assemblage from Zone C,
and has a wide range of local and imported pottery, which
demonstrates perfectly the importance of King’s Lynn as
an international port in the medieval period.

Local wares are well-represented, with Grimston ware
the most common type overall (161 sherds, 3,276g). All
the rimsherds were from glazed jugs, including a rim
fragment from a small drinking-jug, and several large
non-joining pieces from a somewhat unusual conical jug
(Fig. 4.1.11). Also present were two skillet handles,
including a rather unusual example with what appears to
be a strut running from the underside to (presumably) the
body of the vessel (Fig. 4.1.12).

Sandy Coarse wares (57 sherds, 763g) were present,
mainly in the form of jars (seven rims), including two
rimsherds with wavy line decoration (e.g. Fig. 4.1.13). Also
worthy of note were rimsherds from two crucibles (e.g. Fig.
4.1.14). Neither showed any evidence of being used,
however, so their presence cannot be taken as evidence of
metalworking at the site. A single sherd of shelly coarse
ware, possibly of Lyveden type, was also noted.

A variety of regional imports were noted. Ely ware was
well represented (16 sherds, 382g), mainly in the form of
glazed jugs, but a rimsherd from a curfew also occurred
(Fig. 4.1.15). There were also small assemblages of
Scarborough ware (13 sherds, 105g), developed Stamford
ware (8 sherds, 190g), Hedingham ware (8 sherds, 128g),
Lyveden/Stanion ‘B’ ware (2 sherds, 119g) and London
ware (1 sherd, 39g), all in the form of glazed jugs. The
Scarborough ware assemblage included a finely-modelled
horse’s head, probably from a knight jug (Fig. 4.1.16).
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Figure 4.1  Pottery



A small assemblage of continental pottery was
present. The most common type was North French White
ware (10 sherds, 129g), all from glazed jugs, but also
present was the rim from a Flemish Grey ware pitcher, a
bodysherd of Low Countries Earthenware and a small
bodysherd with a clear glaze, probably from the
undecorated part of a Saintonge Polychrome jug.

Ceramic Phase 6, late 14th–mid 15th century. 5 sherds,
99g, EVE = 0
Two of the sherds from this phase are LMT Earthenware,
including a complete round-section skillet or pipkin
handle. The other three sherds are one each of Grimston
ware, Scarborough ware and Sandy Coarse ware.

Ceramic Phase 9, mid 16th–17th century. 5 sherds, 847g
All the sherds from this phase are Red Earthenware
bodysherds, and from the same context (30854).

Zone E
The pottery assemblage comprised 101 sherds with a total
weight of 2657g. The estimated vessel equivalent (EVE),
by summation of surviving rimsherd circumference, was
0.88.

Pottery occurrence
The pottery occurrence shows that there was activity at the
site virtually throughout the medieval period, from the
12th to the 15th century. The lack of CP5 pottery is most
likely to be due to a lack of the defining ware rather than a
lack of activity. Post-medieval material is comparatively
scarce.

Ceramic Phase 2, 12th century. 7 sherds, 69g, EVE = 0
Most of the pottery from this phase comes from a single
context, 1060, alluvial deposits which produced six sherds
of Sandy Coarse ware, the earliest evidence of medieval
activity in this zone. The other sherd is from a glazed Ely
ware jug, and is likely to date to the end of the phase at the
earliest, and could easily be 13th century in date.

Ceramic Phase 3, late 12th–late 13th century. 28 sherds,
859g, EVE = 0.65
This group consists mainly of glazed jugs, mostly
Grimston ware (23 sherds, 742g), with rims from three
examples noted, including one with anthropomorphic
decoration (Fig. 4.1.7). A jar rim in the same fabric was
also present. The rest of the assemblage comprised three
sherds of Scarborough ware, one of Low Countries
Earthenware and a single sherd of Medieval Sandy Coarse
ware. They were all bodysherds.

Ceramic Phase 4, late 13th–mid 14th century. 15 sherds,
349g, EVE = 0.23
The pottery from this phase again comprises mainly
glazed jugs, with Grimston ware once again the most
common type (8 sherds, 232g). Four sherds of
Scarborough ware were also noted, along with a single
sherd of Medieval Sandy Coarse ware and two sherds of
Siegberg type. The two sherds, from contexts 1055 and
100010, are almost certainly from the same vessel, a tall
jug of a type known as a Jakobakan (Clevis 1992), but do
not join (Fig. 4.1.8).

Ceramic Phase 6, late 14th–mid 15th century. 13 sherds,
485g, EVE = 0
This is another small assemblage, with the commonest
pottery type being LMT Earthenware (7 sherds, 328g),
mostly from a single globular jar or cauldron. The phase
also produced the earliest pottery from this site, in the
form of two residual sherds of Thetford ware. The rest of
the assemblage consisted of three sherds of Grimston ware
and a single small sherd of ‘Tudor Green’ type.

Ceramic Phase 9, mid 16th–17th century. 14 sherds, 513g
The most common pottery type from this group was Red
Earthenware (4 sherds, 199g), along with Grimston ware
(5 sherds, 103g). The rest of the group was made up from a
sherd of Hedingham ware, a large fragment from the neck
of a German Stoneware bottle with a moulded Bartmann
mask and two sherds from a Martincamp flask.

Ceramic Phase 12, mid–late 18th century. 2 sherds, 43g
This comprised two sherds of Staffordshire Salt-Glazed
stoneware, one from the base of a bowl, and the other from
a cup or small tea-pot of ‘Scratch Blue’ type.

Discussion

The character of the assemblages

Zone A
The assemblage from this site is somewhat small and
fragmented but it produced a wide range of local and
imported pottery, particularly in the medieval period,
although they are all types noted in the town before.

The post-medieval assemblage is also rather small.
Display and tableware pottery is rare, with much of the
sparse assemblage comprising utilitarian Red Earthen-
wares and drinking pottery such as Cistercian wares and
German Stonewares. Tin-Glazed Earthenwares, despite
being common in King’s Lynn, are entirely absent. This
suggests that, in the post-medieval period, the zone was
perhaps used for industrial purposes, as the pattern of
pottery use is one which has been noted in the past at sites
such as tanneries (e.g. Blinkhorn 2000, 21).

Zone B
Perhaps the most striking aspect of the pottery from this
area of the development is the lack of material at certain
times in the life of the site. The earlier medieval
assemblages are very much what would be expected from
King’s Lynn, with activity beginning in earnest during the
12th century, and large quantities of pottery deposited
during the 13th century. After this, very little pottery
occurs until the mid-16th century, and from the 17th
century to the beginning of the 19th century, most groups
are small. This suggests that there was little activity at the
site other than around the 13th and later 16th century, until
the modern era, although it is possible that later activity
may have removed strata of the phases that appear
under-represented. Residuality at the site was generally
low, however, so this does not seem to have been the case.

The range and forms of medieval pottery are typical of
King’s Lynn, with Grimston ware dominating, along with
smaller quantities of regional and foreign imported wares.
The post-medieval pottery is largely utilitarian; display
wares and fine table wares appear unusually rare until the
19th century, and suggest that the area was either quite
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poor during the 16th to 18th centuries, or was an
industrial/craft quarter, with fine pottery not required.

Zone C
Nearly all the pottery from this zone dates to the earlier
medieval period, and is typical of domestic assemblages
from King’s Lynn. It is dominated by Grimston ware, but a
range of regional and continental imports are also present.
Most of the pottery is glazed jugs or coarse ware jars, but
other domestic and industrial wares such as skillets,
curfews and crucibles were also noted. The crucibles had
not been used in any obvious way.

Zone E
The pottery assemblage from this site is rather small,
although it does indicate that there was virtually unbroken
activity at the site during most of the medieval period. The
range of medieval pottery types is, once again, typical of
King’s Lynn, with Grimston ware glazed jugs dominating,
but small quantities of a wide range of continental imports
also present. The post-medieval pottery shows the same
general pattern as in Zones A and B, with display pottery
and tableware, other than drinking pottery, all but absent.

The Newland pottery and the development of King’s Lynn
This assemblage is an interesting addition to the corpus of
knowledge regarding the pottery of medieval and later
King’s Lynn. The range of forms and fabrics of the
medieval assemblage is absolutely typical of what is
known from previous excavations in the town, particularly
those published by Clarke and Carter. They noted (1977,
183) that there is little evidence of activity before the 12th
century, and that is the general picture here, with a few
small assemblages comprising entirely Thetford ware

making up all the pottery of that date. They noted that the
core of the early activity appears to be in the southern area
of the town, particularly around All Saints Street (Clarke
and Carter 1977, 183). Here, Zone B produced a single
sherd which could pre-date the 12th century, and Zone C
produced fragments of a single vessel which may be of a
similar date. Otherwise, all the pottery was 12th-century
or later.

Within the exception of Zone D, all the zones produced
12th-century assemblages, although some were rather
small. Zone C produced the largest assemblage of this date
(66 sherds, 746g), and Zone B produced 36 sherds (863g),
but the other two areas both yielded less than ten sherds
each. The majority of the pottery from the 12th century is
local coarse wares or early Grimston or Ely wares, with
the only import noted being a sherd of Rhenish ware from
Zone C, probably a fragment of a Blaugrau ladle, a pottery
type which has been noted in King’s Lynn before (Clarke
and Carter 1977, fig. 102 nos 34–6), and many other ports
in England. It is thought to be related to the wine trade.

The most sizeable medieval assemblages date from the
late 12th to late 13th or 14th century, and they all have
similar characteristics. Zones A and C both produced
large assemblages from this period, and in the case of all
the trenches, Grimston ware was by far the commonest
type. Regional imports in the form of glazed jugs from
Scarborough, Ely, Stamford, Lyveden, Hedingham and
London were all noted, along with continental pots from
the Low Countries and, particularly, France. Again, this is
typical of King’s Lynn. The range of vessel forms is
generally what would be expected and is primarily
domestic in nature, with glazed jugs dominating but bowls
and jars present in smaller quantities. A few skillets and
curfews were also noted, along with fragments of two
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Plate 4.1  Fragment of a late 14th/15th-century face jug from Zone A Trench 5, with a modern replica of the vessel
by Andrew MacDonald



crucibles from Zone C. The last-named do not appear to
have been heated to any great degree.

One vessel of note is the jug with the lead plug from
Zone B (Fig. 4.1.2). Generally, repairs to medieval pottery
are quite rare, usually because vessels were relatively
cheap. Certainly, this vessel is nothing out of the ordinary,
being a Grimston product and effectively from the local
pottery. There is no way of knowing who was responsible
for the repair to the vessel, but it is entirely possible that it
was made by the potter, to render the vessel saleable,
rather than the consumer. Certainly, potters of the time
used lead in quantity, as it was a major component of the
glazes they used. The Scarborough ware vessel with
multiple piercings through the base is also of note. Such
vessels are rare generally in the earlier medieval period,
with the most common form in this category being
watering pots. These are associated with horticulture, and
are often taken to imply that the owners of such vessels
may have had more sophisticated lifestyles as they were
evidently growing flowers and the like for display
purposes. However, such pots could equally have been
used for the more prosaic maintenance of domestic herb
gardens for use in the kitchen.

Pottery from the 14th to early 16th centuries appears to
be generally under-represented, other than at Zone A,
which produced 147 sherds (2,900g) dating broadly to the
late 14th–mid 15th century. In the case of the 14th-century
material, this may be due in part to the relative scarcity of
the defining wares, Coal Measures-type ware (F350) and
Siegburg Stoneware (F407). The rest of the pottery in use
at that time, particularly Grimston ware, does not
demonstrate any great change at that time. Clarke and
Carter (1977, 206) suggested that highly decorated
Grimston ware is 14th/15th-century in date, but later work
has indicated that it is, like the plain glazed wares,
primarily 13th/14th-century in date (Jennings and
Rogerson 1994, 117). It is therefore highly likely that
some of the assemblages at this site which have been dated
to the 13th century could easily be 14th-century in date.

The evidence from CP6 and CP7 (15th century) does
however suggest that late medieval activity in the area of
these excavations, or at least pottery deposition, was not
great. Certainly, wares which are relatively common
elsewhere, such as Bourne ‘D’ ware, German Stoneware,
(F400), LMT Earthenware (F401), Cistercian ware
(F404) and, to a lesser extent, ‘Tudor Green’ ware, were
not found in anything like large quantities at any of the
sites. Even the assemblage from Zone A consists mainly
of Grimston ware, despite the industry being in decline at
that time. Such wares only occur in small quantities in
later, residual contexts, indicating that 15th-century strata
were not disturbed to any great degree in the post-
medieval period. This evidence could be construed to
suggest that the area was in decline or uninhabited during
the 15th to early 16th centuries, but, in the context of the
developing organisation of rubbish disposal and greater
awareness of public hygiene (see Chapter 6), it seems
more likely that the area was being used or maintained in a
way which did not result in the deposition of pottery in any
significant amount.

Pottery deposition became somewhat spasmodic from
the middle of the 16th century onwards. At Zone A, there
were a few groups of mid-16th to 17th-century date noted,
whereas at Zone B there was a large group dating to the
second half of the 17th century, and smaller groups

covering the whole post-medieval period. Zone C was
virtually devoid of post-medieval material, with a similar
picture at Zone E, other than a small group dating to the
second half of the 16th century. What is perhaps of note is
that where post-medieval pottery did occur, it was nearly
all utilitarian wares rather than display or table wares,
suggesting that throughout the period, the area of the
excavations was either somewhat poor, or had an
industrial function. If the latter was the case, there is no
obvious clue as to what this function may have been.

Catalogue of illustrated ceramics
Fig.4.1.1 Context 814, Grimston ware (F328). Near-complete drinking
jug. Brick-red fabric with greyish-brown surfaces. Greenish-brown
glaze over most of body, appears green on the handle and around the
base. Zone B Trench 8
Fig.4.1.2 Context 25407, Grimston ware (F328). Near complete squat
jug. Grey fabric with pale orange outer surface below the handle, dark
green glaze over most of the outer surface. Lead plug in hole in body near
the base. Zone B Trench 22
Fig. 4.1.3 Context 25232, Scarborough ware (F348). Base sherd with
multiple piercing. Buff fabric with pools of a glossy green glaze on the
outer surface. Zone B Trench 22
Fig. 4.1.4 Context 25520, Ely ware (F302). Full profile of bowl. Orange
fabric with grey core and brown surfaces. Outer surface sooted around
the rim and upper body. Zone B Trench 22
Fig. 4.1.5 Context 804, Late Saintonge ware (F430). Single fragment of
a late Saintonge chafing dish. The Saintonge sherd comprised a fragment
of the vessel rim, with a raised spike and a crudely moulded face below.
This is a typical example, and many of these vessels are known from
British ports. Zone B Trench 8
Fig.4.1.6 Context 511, Grimston ware (F328). Fragment of a jug rim
with anthropomorphic decoration. Dark grey fabric with green glaze on
the outer surface. Zone A Trench 5
Fig.4.1.7 Context 100023, Grimston ware (F328). Sherd from the rim of
a jug with anthropomorphic decoration. Dark grey fabric with a degraded
green glaze on the outer surface. Zone E Trench 100
Fig. 4.1.8 Contexts 1055 and 100010, Siegburg Stoneware (F407). Two
non-joining sherds from the rim and shoulder of a Jakobakan. Grey fabric
with pale buff-grey surfaces. Zone E Area E and Trench 100
Fig.4.1.9 Context 30242, Thetford-type ware (F102). Rim and shoulder
from jar. Uniform dark greyish-brown fabric. Heavy sooting on outer
surface, scorched areas on the inner. Zone C Trench 18
Fig.4.1.10 Context 30371, Grimston ware (F328). Sherd from upper
part of pitcher. Dark buff fabric with grey core. Zone C Trench 18
Fig. 4.1.11 Context 20006, Grimston ware (F328). Non-joining
fragments from a conical jug. Grey fabric with orange inner surface,
glossy green glaze on outer surface. Zone C general area
Fig. 4.1.12 Context 30528, Grimston ware (F328). Skillet handle. Dark
grey fabric with glossy green glaze on both surfaces. Scar from support
strut on lower side. Zone C Trench 20
Fig.4.1.13 Context 30849, Medieval Sandy Coarse ware (F300). Upper
part of jar with incised wavy line on rim. Dark grey fabric with lighter
outer surface. Zone C Trench 20
Fig. 4.1.14 Context 30849, Medieval Sandy Coarse ware (F300). Upper
part of crucible. Uniform light grey fabric. Zone C Trench 20
Fig.4.1.15 Context 1744, Ely ware (F302). Rim from curfew. Dark grey
fabric with brown surfaces, some scorching on the inner surface. Zone C
Trench 17
Fig. 4.1.16 Context 30439, Scarborough ware (F348). Modelled
horse’s head from knight jug. Buff fabric with glossy green glaze all over.
Zone C Trench 19

Metal finds
by Ian Scott
(Figs 4.2 and 4.3, Table 4.2)

The total assemblage of metal finds from all four zones of
the site is limited in number and variety. A total of only
115 metal objects or fragments of objects was recovered
(Table 4.2). The lack of a wide range of tools, household
and personal items, objects relating to transport or even
structural fittings is marked. Indeed the most remarkable
aspect of the finds from these sites is their very limited
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numbers. While this may to some degree be a
consequence of the limited amount of excavation — both
in terms of area and depth — undertaken in parts of the
zones, it seems also to be indicative of the types of activity
that took place and possibly reflect the habits of rubbish
disposal (see the discussion in Chapter 6).

As is shown in Table 4.2, the nails, miscellaneous
fragments and objects of uncertain identification are by far
the largest functional groups by number.

All but four of the metal finds in Zone A were
unstratified. Only two, both unstratified, are worthy of
note: a pair of copper alloy dividers of post-medieval form
(Fig. 4.2.1), and a decorated annular brooch of medieval
form (Fig. 4.2.2).

The largest metalwork assemblage, in terms of
numbers of objects, came from Zone B. Most were iron
nails, but there was also a possible blade from a pair of
shears and a possible tang from a drill bit — both were
from Phase 2 contexts and both were badly corroded. The
seven Phase 4 items include the bowl and part of the stem
of a stamped spoon of 19th-century date and a substantial
portion of a cast iron cauldron (Fig. 4.3.1). Finds from four
of the Baptist burials in this zone comprised six nails and a
small copper alloy ring, probably a small drape ring or
similar.

The 26 metal finds from Zone C were all stratified, and
included items from the Quaker cemetery. However, other
than coffin fittings, only one metal object — a shroud pin
(context 30454) — appears to have been recovered from
the graves. The shroud pin is not catalogued here: the
coffin fittings recovered in the excavation are separately
reported (see Appendix 5) and were reburied with the
skeletons.

Otherwise there were 23 iron objects, two copper alloy
and a single lead object. The lead was small offcut of lead
sheet. The copper alloy objects comprise a dress pin and
small collar formed from strip.

There is a single object from a Phase 1 context, a
possible blade fragment (Fig. 4.3.2).

Nearly all of the other finds were from Phase 2
contexts and included a broken whittle-tanged knife with a
piled or patterned welded blade. Although incomplete it
appears to be an Anglo-Saxon form (Fig. 4.3.3). Its
context suggests that it is later in date and reflects the
continuation of Anglo-Saxon decorative techniques into
the 12th and 13th centuries. Similar pattern welded
knives, and also knives with angled backs — again typical
of Anglo-Saxon knives — have been found in 12th-and
13th-century contexts in London (Cowgill et al. 1987,
78–80 and fig. 54, nos 4 and 7).

As for the two zones to the south of the Purfleet, Zone
D produced a single (unstratified) metal find, a machine-
made copper alloy thimble, and in Zone E only ten objects
(seven iron, one copper alloy and two lead) were found;
most were nails from Phase 2 contexts.

Catalogue of illustrated metal objects
Fig.4.2.1 Dividers, two cast legs hinged at the top in a rounded head or
pivot. One leg is complete, the other largely missing. The complete leg
has a moulding below the pivot. In cross-section the upper portion is
rectangular with chamfered corners and slot through which the upper
portion of the second leg was inserted. On the inside face there is angled
reduction in the thickness of the leg. The lower part of the leg which
tapers to a point is thinner with chamfered outer corners. The second leg
which is largely missing, was thin at the top to fit into the slot, but would
have been similar the first leg in its lower portion. Cu alloy. L 89mm.
Zone A.

The dividers are a post-medieval type.
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Figure 4.2  Metal finds
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Figure 4.3  Metal finds



Fig.4.2.2 Annular brooch formed from flat ring, with four collets
spaced equidistant around the circumference. These contain traces of a
white paste (?enamel). Between the collets are two small holes pierced
through the ring, possibly for small decorative studs or pins. No pin
survives. Cu alloy. D 29mm. Zone A Trench 5 u/s.
The flat annular brooch is a good medieval brooch form.
Fig.4.3.1 Cauldron fragment, cast iron. The cauldron has a rounded
body with flared rim and angular handles. L (extant) 194mm; H (extant)
175mm. Zone B ctx 25139, Phase 4
Fig.4.3.2 Possible knife blade. The blade was possibly short and broad
with a curved back. The tang is broken. Poorly preserved, form
uncertain. Fe. L (extant) 79mm. Zone C ctx 30280 SF 30011, Phase 1.
Fig.4.3.3 Whittle tang knife, with broken triangular-section blade. The
blade has a straight back with evidence for piling showing on the
radiograph. Fe. L 82mm. on x-ray. Zone C, ctx 30378, SF 30012, Phase 2
The pattern welded decoration hints at a Saxon origin, but the contexts
suggests that the knife is late in date, and represents the continuing use of
certain features and decorative techniques into the 12th and even the 13th
century.

Worked bone
by Rose Grant
(Fig. 4.4)

A total of 7 worked bone artefacts were recovered — four
needles, a handle, a pin and a piece of bead-working
debris.

The bead/button-working debris (SF 25006, Fig.
4.4.4) was found in the southern tenement of Zone B
Trench 22, in a late 13th-century occupation layer. It is a
section of a long bone with holes through it where the
button has been drilled out. Such craft debris is common
from the medieval period onwards, and other examples
have been found at King’s Lynn (Clarke and Carter 1977,
figure 143, 25–28).

The needles are relatively large with large heads and
were most probably utilised in net-making. These
examples are highly polished with finely drilled eyeholes
and are similar to examples found from 16th-century
contexts in Norwich. Examples are known from the Saxon
period but they are coarser and the eyeholes are not drilled.
Other examples have been found in King’s Lynn from
contexts dating from the 13th to the late 14th century,
which fit with the dates of the examples from the
Vancouver Centre site (Clarke and Carter 1977, 312–3).

Catalogue of illustrated worked bone
Fig. 4.4.1 Knife handle. Bone handle made from a section of a large
mammal long bone. The handle has a polished circular section with lines
of decoration running round it. There are two splits along the length of
the handle. Both ends of the handle are open. One end still has the
remnants of an iron tool attached. L:79mm. Zone B Ctx U/S
Fig. 4.4.2 Needle. Bone needle made from a section of large mammal
long bone. The shaft of the needle is highly polished and it has been
carved into a sharp point at one end with a hole drilled through the other
flat end for threading. L:156mm. Zone B Ctx Pile B 4a, SF 25001
Fig. 4.4.3 Needle. Bone needle made from a large mammal metapodial,
probably horse. This example is more crude and rough than the others
from the site. The shaft is polished and the end, which would have been
sharpened into a point, has been broken. The end with the drilled
threading hole through it has not been shaped like the others but left in its
natural form. L:124mm. Zone B Ctx Pile E 1, SF 25002
Fig. 4.4.4 Bead-making debris. Section of a long bone, either horse or
cow metapoidal. Similar craft debris was found in Baker Lane (Clarke
and Carter 1977, figure 143), L:52mm. Zone B Trench 22 Ctx 25388, SF
25006
Fig. 4.4.5 Pin. Bone pin, bird radius possibly Gull. Worked at one end
possibly to form a point. L:80mm. Zone B Trench 22 Ctx 25390, SF
25007
Fig. 4.4.6 Needle. Bone needle made from a section of long bone,
probably metapodial. This example is very highly polished and is more
finely worked than the others in the collection. One end has been worked
into a point whilst the head end is not much larger than the rest of the

needle shaft. There is a drilled hole in the head for threading the needle.
The needle is long and has a slight curve along its length. L:167mm.
Zone C Trench 20 Ctx 30803, SF 30016
Fig. 4.4.7 Needle. Large bone needle made from a section of long bone
probably metapodial. The shaft is polished possibly through use. One
end has been carved into a point. The flat head at the other end of the
needle has a hole drilled through it for threading. L:169mm. Zone C
Trench 20 Ctx 30688, SF 30015

Clay pipe
by John Cotter
(Fig. 4.5, Table 4.3)

A total of 140 pieces of clay pipe were recovered from
Zones A, B, C, and E, including 104 stems, 28 bowls and 8
mouthpieces, weighing a total of 740g. These have been
catalogued following standard procedure, full details of
which are included in the archive. The largest assemblage
from any one zone was 63 pieces (407g) from Zone A, and
it includes the largest assemblage recovered from any one
context (48 pieces, 324g, from context 202). The pipe
assemblage represents domestic refuse as no evidence for
pipe production was noted.

Pipe bowls have been dated following the simplified
typology given in Oswald (1975, figs 3.G, 4.G) and any
identifiable Norfolk makers’ marks present (1975,
187–9). Sixteen complete, or almost complete, pipe bowls
were recovered and these provide an overview of the
chronological range of pipes present and perhaps an
indication of the intensity of occupation in the Newland at
various points in time during the post-medieval period.
Table 4.3 indicates that the period c. 1660–1740, and
particularly the early 18th century, was perhaps the busiest
period of post-medieval activity on these sites.
Unequivocal 19th-century pipe bowls were not identified
but two contexts were dated this late on the basis of narrow
stem fragments with very narrow stem bores (c. 1mm
across). The scarcity of late pipes may be due to the
machining-off of the latest levels.

Makers’ marks were present on six pipe bowls. The
two fluted bowls of c. 1780–1820 had prominent spurs
with markings but these were illegible. Two bowls of the
earlier 18th century bore a similar ‘IA’ maker’s mark on
the sides of the heel — probably that of Joseph Alderson
of King’s Lynn who was active 1708–1731. One of these
had a small rosette above each initial (Fig. 4.5.2). The
other had small crowns above each initial (Fig. 4.5.1). The
latter may be a later product of the same pipemaker as the
bowl is of slightly fuller shape. Another context produced
two identical bowls with the maker’s mark ‘RD’ on the
sides of the heel — probably that of Robert Dunn of
King’s Lynn who was active 1708–1737 (Zone E, context
107011). It is interesting to note how close in date these
last four pipes are. Aside from the more usual milling
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Date No. bowls

1780–1820 2 (fluted)

1730–1780 1

1700–1740 7 (incl. stamped)

?1680–1710 2

1660–1680 3

1640–1660 1 (residual)

Total 16

Table 4.3  Date-range of complete pipe bowls (all sites)
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Figure 4.4  Bone objects



often found below the rims of pipe bowls, decorative
square-cogged milling was noted on three pipes from the
same early 18th-century context mentioned above (Zone
A, context 202). One of these, a complete bowl of c.
1700–1740, had a single milled line running diametrically
across its large oval heel, at right-angles to the pipe axis,
while two separate stems fragments bore traces of similar
milling encircling the stem — in the style of Dutch pipes.
The large stem bores on the latter two pieces suggest a
?late 17th-century date. No other pieces were of particular
interest.

Catalogue of illustrated clay pipes
Fig. 4.5.1: Pipe bowl. IA stamp with crowns on sides of heel. Probably
by Joseph Alderson of King’s Lynn, active 1708–1731 (a later product?).
Large oval heel. Possible faint milling or grooving visible below rim on
back of bowl. Lip bevelled at front. Zone C Trench 19 Ctx 30454
Fig. 4.5.2: Pipe bowl. IA stamp with rosettes on sides of heel. Probably
by Joseph Alderson of King’s Lynn, active 1708–1731. Large oval heel.
Possible faint milling or grooving visible below rim on back of bowl. Lip
bevelled at front. Zone A Trench 2 Ctx 202

Worked stone
by Ruth Shaffrey (additional architectural detail by Simon
Underdown)
(Figs 4.6–4.8)

Ten pieces of worked stone were recovered, including two
whetstones, one mortar fragment, one probable rotary
quern fragment, one possible millstone fragment, four
pieces of architectural stone, and one tooled block.

The two whetstones were both of Norwegian
Ragstone, one from a Phase 2 cess pit 30736 (30665) in
Zone C Trench 20, and one from the Phase 3 infill 1050 of
well 1048 in Zone E. Unworked sherds of the same stone
were also recovered from Phase 2 contexts in Zones B and
C (25377 and 1616) and a Phase 3 context in Zone B (805).
Norwegian Ragstone is often the most common whetstone
material on medieval sites and it accounted for 75% of the
assemblages at both North Elmham Park and Yarmouth in
Norfolk (Moore 1978, fig. 5). A cache of 50 Norwegian
Ragstone whetstones found on a 12th/13th-century ship
appears to have included only finished items (Moore
1978, 65) but there is evidence to suggest that crude pieces
of the same stone were also imported. At Norwich an
assemblage of 32 whetstones of Norwegian Ragstone
include, amongst the finer examples, a number which
appear to have been only crudely or not at all shaped but all
of which have been used (Margeson 1993, figs 150–152).
A number of small unworked flakes and fragments were
also found at Winchester and these too show evidence for
use (Ellis and Moore 1990, 875–6). The fragments from
the Vancouver Centre are different in that they show no
evidence of having been utilised. Unworked stone
fragments are rarely reported but at least one other
example of Norwegian Ragstone is known in the form of a
large unworked rod from Southampton (Shaffrey
forthcoming). While the possibility exists that Norwegian
Ragstone was worked at or near the Vancouver Centre, the
unworked shape of the utilised examples indicates that the
raw material was intended to be used in a rough form.

Single fragments of a possible millstone (lava from
floor 20043, SF 20001, not illustrated) and a possible
rotary quern (unprovenanced sandstone from 101042)
were recovered. The millstone measures 570mm diameter
x 80mm thick and shows evidence of much use, being both
worn on the grinding surface and repaired with iron
fittings that still protrude from one of the broken edges.
The amateur style of the worked surface also suggests it
was not, at the end, maintained by a qualified millwright.
Although it falls between the usual sizes of millstones
(650mm +) and rotary querns (450–500mm) (Parkhouse
1997, 98), it is quite thick considering how quickly lava
querns wore down, and thus most likely to be from a
mechanically operated millstone.

At least one block of architectural stone is a poorly-
sorted moderately coarse shelly oolitic limestone,
probably Barnack stone (Fig. 4.8.1). Three other blocks
are made of a cream coloured slightly shelly and
moderately oolitic limestone, medium grained, well-
sorted and well-cemented (Fig. 4.8.3–5). These blocks
were found in situ in walls 30768 and 30470, parts of a
13th- to 14th-century building in Zone C Trenches 19 and
20. One of the blocks was keyed into the wall of the
attached garderobe (30736). These seem most likely to be
Ancaster stone, which, like Barnack stone is a type of
Lincolnshire Limestone. Barnack stone was used all over
East Anglia and was particularly common in north and
west Norfolk (Harris 1990, 215). It was common in the
11th and 12th centuries and may have been imported to the
county via the River Ouse and King’s Lynn itself
(Alexander 1995, 110; Harris 1990, 214). Ancaster stone
was less common during the medieval period in Norfolk
but is widely found in church architecture in the county
(Harris 1990, 215), especially during the 14th century
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when the raw material was controlled by the crown
(Alexander 1995, 113).

The Mortar
by Cheryl Allum
A single mortar (SF 1, Fig. 4.6) was recovered from floor
surface 100004 (Phase 4). The internal base of the bowl is
quite smooth and has been worn down, in contrast to the
sides which are rough. This suggests that the mortar was
used for vertical pounding as opposed to grinding. It has
been suggested that a stone mortar may last for about five
years, with the pounding at first forming a hollow, then
with continued use a hole right through (Dunning 1977,
321). Consequently, the limited wear to the bowl of this
mortar indicates a fairly short period of usage.

The mortar is of Binstead stone from the Bembridge
Limestone formation of the Isle of Wight. Binstead stone
is similar in appearance to Quarr stone, a good quality
freestone used from the Roman period, and extensively
quarried in the late Saxon and medieval periods. However,
in addition to the distinctive crushed shell appearance of
Quarr stone, Binstead contains gastropod moulds and
shells (mostly consisting of Planorbina or Galba
longiscata), and is a coarser lithology (Bishop 2001, 97).
The stone is liable to break between the large gastropod
moulds and shells, probably accounting for the loss of the
upper sides and rim of the mortar.

Quarr and Binstead stone share the same provenance
on the north-east coast of the Isle of Wight, between Quarr
Abbey and Binstead, where remnants of Binstead stone
are exposed along the foreshore (Bishop 2001, 96),

although the quarries extend up to c. 1km inland (Bishop
2001, 255). Binstead was not extensively used as a
building stone until the main deposit of Quarr stone,
capable of providing a reliable and consistent supply, was
exhausted by the end of the 12th century (Bishop 2001,
167), The Binstead quarries continued to operate until the
later 19th century (Colenutt 1892).

Nine later medieval sites have yielded mortars made of
Quarr, all thought to date to the late 13th and early 14th
centuries and found predominantly in south and south-
east England, with only one from East Anglia (also King’s
Lynn: Dunning 1977, 328). This suggests a small-scale
industry in the production of mortars on the Isle of Wight
(Bishop 2001, 276–7). Indeed, a broken rough-out of
Quarr that may have been intended as a mortar was
discovered in Pelhamfield Woods behind Binstead Beach
(Bishop 2001, 253). However, given the confusion that
often arises between Quarr stone and Binstead stone it is
likely that some of the mortars identified as Quarr stone
may in fact be Binstead stone. The profile of the King’s
Lynn mortar is identical to a Quarr mortar from Great
Easton, Essex, with side handles and moulded base
(represented in Dunning 1977, fig. 150).

The importation of stone from the Isle of Wight to
King’s Lynn is in addition to the presence of mortars from
four other English and two French provenances in the
town.

The ideal stone for mortar manufacture was hard and
even-grained, and this requirement accounts for wide
regional and inter-regional trade (Peacock 1998, 2), as
supported by the King’s Lynn mortars.

Catalogue of worked stone
Fig. 4.6.1 Mortar fragment. Binstead stone from the Bembridge
Limestone. The mortar is 202mm in diameter across the base and the
sides measure 20–30mm thick. The exterior base of the mortar is
moulded, consisting of an outward and an inward chamfer, and projects
by 22mm. Above this the sides curve upwards and outwards to create a
round bowl. There are two handles on either side extending from the base
to the sides, which are trapezoidal in plan and project by 25mm. The
slightly concave base is 50mm thick near the sides, although it thins to
35mm slightly off-centre. Zone E Trench 100 Ctx 100004 SF 1, Phase 2
Fig. 4.7.1 Whetstone, primary. Norwegian Rag, blue-grey Hardstein
variety. Elongate, tapered lengthwise. Central fragment. Sub-rectangular
cross section. Several waste pieces were also found at this site but quite
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Figure 4.7  Whetstone

Figure 4.6  Mortar fragment



spread around. Measures 117 x 21–25mm wide and 12–17mm thick.
Zone C Trench 20 Ctx 30665, Phase 2
(not illustrated) Central portion of whetstone. Norwegian Rag of
blue-grey Hardstein variety. Fragment with one smooth, flat and grooved
edge. Fragment measures 85 x 23 x 14mm. Zone E Excavation Area E
Ctx 1050, Phase 3
(not illustrated) Rotary quern or millstone fragment. Lava. Probably a
lower stone as the base is only roughly chipped into a flat surface.
Grinding surface has curved radial grooves (not segmented). The edges
are straight, thick and vertical and the quern is of even thickness all over
as both faces are flat. The perforation is circular and cylindrical and the

quern (of which about one-fifth survives, looks as though it has been
repaired since an iron fitting protrudes from the side of one broken edge.
Measures 570mm diameter x 80mm thick. Zone A Ctx 20043 SF 20001,
Phase 4
(not illustrated) Possible quern fragment. Possible Triassic sandstone.
Medium to coarse grained well-cemented and well-sorted sandstone,
greyish-red in colour. One slightly curved and well-worn surface. Zone E
Trench 101 Ctx 101042, Phase 3
Fig.4.8.1 Architectural fragment. Shelly oolitic limestone, probably
Barnack stone. Voussoir (possibly of Romanesque arch) with tooled
curved internal and external edges, tooled flat base and top and tooled flat
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Figure 4.8  Architectural stone



edges showing a rectangular cross-section. Approximately 15% of a
circle and a complete piece apart from some damage. Measures 95mm
high x 100mm wide. Zone B Trench 21 Ctx 25202 SF 25004, Phase 2
Fig.4.8.2 Tooled block. Very fine grained limestone with open porous
texture. Block tooled on three faces with two chamfered edges. Looks
like a coping stone. Zone B Trench 21 Ctx 25202 SF 25005, Phase 2
Fig.4.8.3 Architectural stone. Probable Ancaster Freestone. Cream
coloured shelly oolitic limestone. It is medium grained, well-sorted and
well-cemented and only slightly shelly. Block of stone with clear finely
dressed tool marks, squared edges and a rebate measuring 50mm each
way. Measures 150 x 170 x 240mm high. Zone C Trench 19 Ctx 30460
SF 30011, Phase 2
Fig.4.8.4 Architectural stone. Probable Ancaster Freestone. Cream
coloured shelly oolitic limestone. It is medium grained, well-sorted and
well-cemented and only slightly shelly. Block of stone with single
rebate, tool marks and squared edges. From the same architectural
feature (door or window jamb) as SF 30011. Rebate measures 50mm
high x 45mm deep. Measures 170 x 190 x 200mm high. Zone C Trench
19 Ctx 30460 SF 30010, Phase 2
Fig.4.8.5 Architectural stone. Probable Ancaster Freestone. Cream
coloured shelly oolitic limestone. It is medium grained, well-sorted and
well-cemented and only slightly shelly. Block of stone with clear tool
marks, squared edges and a rebate. Part of window or door jamb. Mortar
is still attached on one side. Step measures 60mm deep x 50mm high.
Measures 130 x 250 x 200mm high. Zone C Trench 20 Ctx 30768 SF
30012, Phase 2

Ceramic building material
by John Cotter
(Tables 4.4 and 4.5)

The assemblage comprises a total of 2446 pieces of
building material (312.665kg). All of this is of medieval
and post-medieval date but with only a relatively small
amount of 19th/20th-century material due, in part, to the
removal of modern overburden from the sites. Table 4.4
summarises the quantities of material from the five sites
while Table 4.5 provides a breakdown of the categories of
material present on two of the site assemblages which
were recorded in detail. Although the great bulk of this
material is, technically speaking, ceramic building
material (CBM), these totals also include a very small
amount of non-ceramic building stone and roofing slate.

The assemblage can be divided into two broad groups
based on the manner of its collection. There is a collection
of 75 complete bricks sampled from in situ walls and other
structures, and an assemblage of mixed or loose, mostly
broken, CBM recovered during excavation, which
comprises the bulk (by count) of the assemblage. The
assemblage of complete bricks was recorded in detail
while the fragmentary mixed CBM was recorded in more
summary form. The mixed CBM consists mainly of flat
roof tiles (82% by sherd count), a few medieval ridge tiles,
broken brick fragments (12%), a few floor tiles and a few
miscellaneous categories such as roofing slates. In
general, the mixed CBM is in a fragmentary state — only
two or three roof tiles were recovered complete and all 13
ridge tile fragments were fairly small. Given that a
significant corpus of roof furniture from earlier

excavations in King’s Lynn has already been published
(Clarke and Carter 1977), none of the pieces from the
Vancouver Centre has been illustrated. Instead the focus
of the present report is on measurement and fabric
description (only sketchily dealt with in the 1977 report)
and an attempt to understand the underlying significance
of these traits in the light of stratigraphy and documentary
sources (principally Parker 1971). Full details of the CBM
assemblage are included in Appendix 2.

Medieval and early post-medieval roof tiles from the
excavations are of one main form — a flat rectangular tile
(peg tile) with a single circular nail hole. This single-holed
type is observed to be a local or probably regional
tradition, the double-holed type being more universal over
most of England. Amongst the hundreds of roof tiles
represented in the assemblage less than half a dozen
medieval tiles are definitely of double-holed type. One or
two double-holed post-medieval tiles with square nail
holes were also noted. Analysis shows that local roof tiles
are of two main fabrics: a ‘gritty’ fabric containing much
quartz sand, and a ‘lumpy’ fabric containing sparse quartz
but abundant and very coarse lumps of cream or yellow
marl or mudstone and iron-rich compounds. Gritty tiles
are better made, mainly reddish-brown and occasionally
have a band of greenish-brown glaze in the lower half to
deflect the elements. Lumpy tiles tend to be thicker and of
clumsier manufacture, mainly yellowish-brown and
rarely glazed. A combination of stratigraphic and
associated dating suggests that gritty tiles are earlier,
possibly of 13th- to 16th-century date, while lumpy tiles
may have been in production from the (?late) 15th to the
18th century. The character of late 18th- and 19th-century
tiles is less clearly understood but yellow (less lumpy)
tiles were certainly in use by then.

The 13 ridge tile fragments add relatively little to the
known local typology but simply underline that glazed
ridge tiles with a circular socket at each end — to hold a
‘spinning top’finial — were the commonest type. A single
sherd from a possible ‘spinning top’ finial was identified
amongst the pottery assemblage. All but one of the ridge
tile fragments was in the gritty tile fabric indicative of
medieval date. None of the more complex louver vented
ridge tiles illustrated in the published typology were
identified. Furthermore, no distinctive style of post-
medieval ridge tile could be identified even though local
Chamberlain’s accounts show they were being purchased
from various sources as late as 1654 (Parker 1971, 102–6).
The same accounts mention the existence of local brick
and tile kilns from at least 1505 onwards but increasingly
list imports of better quality brick and tile brought
downstream from Cambridge, Ely and Stourbridge
(Cambs). None of these better quality regional imports or,
for that matter, foreign imports, has been definitely
identified. Fragments of a few probable brick and tile
wasters were identified from the Vancouver Centre.
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Area Zone No. frags Weight (g)

Car park (Vancouver Court) west, and to the rear of Broad Street Zone B 567 123163

Car park west of Sainsbury’s Shopping Centre Zone A 210 64930

Clough Lane car park Zone E 154 35136

North-east of New Conduit Street Zone C 1507 78776

South-west of New Conduit Street Zone D 8 10660

Total 2446 312665

Table 4.4  Summary of CBM quantities by site



King’s Lynn was one of those few places in England
where the use of brick commenced unusually early.
Earlier studies have shown brick was in use there by c.
1300 and already fairly common c. 1350–1500. The
bricks were apparently locally produced and, surprisingly,
despite the town’s advantageous coastal location, Parker
(1971, 103) has identified no documentary evidence for
the importation of Dutch bricks although one or two have
been identified in early buildings in the town. A simplified
typology for medieval bricks from the town (based solely
on measurement) has been published (Clarke and Carter
1977, fig. 196). The sample of 75 complete bricks from
the Vancouver Centre mostly comprises hand-made
reddish bricks dating, apparently, to the 16th and 17th
centuries plus a few obviously later types. These ‘early’
bricks showed much individual variation. Analysis of the
site records showed that at least three bricks were from
medieval structures dated by the excavator to the
13th–15th century. These however showed very little
visual difference from local ‘Tudor’ bricks but were
(perhaps significantly) heavier. An attempt to match the
metric data from the ‘early’ brick assemblage with the
published typology met with only limited success. There
could be many reasons for this — perhaps the dating
emphasis of the sample is somewhat later than the
15th-century cut-off point of the published typology, or
perhaps the published typology is too simplistic? But
there could be other unknown factors too. One trend that
was observed in many bricks suggested a conscious
attempt by the brickmakers to produce bricks that were
twice as wide as they were thick. Length, on the other
hand, seemed of little relevance. The main conclusion
reached as regards local bricks was that far more work
needs to be done in this region to make sense of all the
variations observed.

Only three or four small fragments of glazed medieval
floor tiles were recovered, plus three other fragments of
late medieval Flemish-style tiles and some complete
post-medieval yellow paving bricks. The non-ceramic
building material includes a small discrete assemblage of
medieval roofing slates, probably from Devon or
Cornwall.

Worked wood
by D.M. Goodburn
(Figs 4.9 and 4.10)

The following is a summary of the material recovered,
with brief analytical comments and relevant references. A
full catalogue of the wood assemblage is included in
Appendix 3.

Methodology
A total of 66 items of worked timber or roundwood were
retrieved during the evaluation and main excavation
phases. These items varied from small bags of wood chips
to larger single structural timbers, or items of portable
fishing equipment; 24 items were staves and hoops of one,
re-used coopered vessel.

The objects were cleaned, recorded and sampled. Most
of the material was still covered or partially covered, in a
protective layer of fine clay-silt, preserving some tool
mark evidence where it had not been eroded away. A large
medieval ship plank and part of a hand-line reel have been
illustrated (see Figs 4.9.1 and 4.10.1).

Key features of the worked wood assemblage

Zone A: re-used ship timbers 118 and 116, pile 121 and
stake 122
These items were found in Trench 1. Board 118 was most
complete and measured 0.92m long by 160mm and where
least eroded, c. 30mm thick, whilst board fragment 116
was 0.72m long by 160mm wide and c. 30mm thick. Both
board fragments had been made by radial splitting from
large, straight grained logs and would have been
axe-trimmed though no tool marks survived the two
phases of use.

It was clear from the patterns of fastening holes and
traces of tarred hair that both these fragments of oak board
were originally planking from a medieval clinker-built
vessel(s) (see Fig. 4.9). In clinker boat and ship building
the boards of the hull of the vessel overlap along their
edges and are fastened together and waterproofed at this
point. In England the precise form of the lap fastenings
and waterproofing materials varies through time and from
region to region. In this case the lap fastenings were robust
iron rove nails (ship rivets) with rectangular shanks c.
6–8mm x 11–23mm, and the lap waterproofing or ‘luting’
just survived as fragments of fine tarred hair, possibly
wool. The spacing of the lap nails on the edges of board
118 varied, falling into two groups of c. 90mm and c.
140mm. No clear impressions of the washer-like ‘roves’
were found. The surviving lap width was c. 40mm, and
was probably more originally. Board 118 also had eroded
holes for the special wooden pegs (‘treenails’) that were
used to fasten in the framing timbers. Fragment 116
appeared very similar to board 118 and probably derived
from the same parent vessel.

Dating of the vessel on the basis of the raw materials,
fastenings and luting can only give a very broad range of c.
11th to 16th centuries, although this can be tightened with
reference to pottery from associated deposits dating to the
14th and 15th centuries. The strongly curving and tapering
edges of both boards suggest an origin in the bow or stern
of the parent vessel, which was probably of the ‘keel type’
— pointed at both ends with an iron-riveted hull. The
proportions suggest the vessel was a large boat or small
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Type No. Frags Weight (g) % Frags % Weight

Flat roof tile 588 47197 81.7 59.0

Pantile 7 970 1.0 1.2

Ridge tile 8 992 1.1 1.2

Brick 87 27193 12.1 34.0

Oast brick 2 1088 0.3 1.4

Floor tile 7 1410 1.0 1.8

Drainpipe 2 154 0.3 0.2

Fireback 1 81 0.1 0.1

Mortar 10 498 1.4 0.6

Plaster 2 116 0.3 0.1

Flagstone 1 160 0.1 0.2

Unidentified 5 79 0.7 0.1

Total 720 79938

Table 4.5 Breakdown of mixed CBM types from Zones A
and B combined (excluding complete bricks from
structures etc.)
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ship, probably a English version of the ‘cog’, a ubiquitous
coastal trading vessel.

The boards appear to have been re-used in a simple pile
and plank revetment, which had collapsed (see Fig. 3.2).
The revetment was probably to the edge of an inlet, dock
or channel of some kind. Timber 121 (not illustrated) may
possibly have been a retaining pile. This timber was 0.99m
long and of a slightly irregular cross-section (80mm x
30mm). The pattern of weathering on the surfaces
indicates that this timber was probably split out of an old
beam. Both ends bore partial axe facets, with one formed
to a blunt point and the other a flat end. A small oak
roundwood stake with a two-facetted point (122) was also
retrieved from this trench.

The recycling of clinker ship boards for sheathing
cheap waterfront constructions is known from several
historic port excavations in Britain. The most fully
investigated example so far was found in London, but ship
timbers re-used in this way are also known from
Hartlepool, Grimsby, Hull, Doncaster, York, Norwich and
elsewhere. However, very few such finds have been
published outside London (Young 1987; Goodburn 1991;
Marsden 1996; Allen et al. 2005) and even relatively small
new finds from other regions substantially broaden the
corpus.

Zone B Trench 7: structural timbers
From Trench 7 (pit fill 70044) two cleft oak log offcuts
(70056 and 70057, not illustrated) with axe cuts on both
ends were recovered. Both items were slightly
axe-trimmed half logs and offcut 70056 had a partial
spoon auger hole in the side. They may represent
fragments of structural timbers, dating (by associated
pottery) to between the late 12th and late 13th centuries.
Saws were not used for larger scale cross-cutting of
woodwork in the early medieval period (Goodburn 1992,
120).

Zone B Trench 8: the ‘rump pins’
Two small tapering wooden pins were recovered from
Trench 8 (contexts 862 and 813, not illustrated). Both
contexts were channel fills dated to the 13th–14th century
by associated leatherwork and ceramics. The pin from
context 862 was 110mm long and c. 6mm diameter while
813 had a broken tip and was 150mm by 8mm diameter.
They were both made from small split sections of timber
whittled down to a facetted sub-rounded cross-section.
Similar pins have been found on late medieval waterfront
sites in the City of London such as in 14th-century landfill
at the City of London Boys School site near the mouth of
the River Fleet (Spence n.d.). The function of these pins is
uncertain. They may have been bale pins or spreaders for
holding open fish during curing. However, if we stay with
the fishing theme we find that a large group of such pins
has been found on the medieval waterfront at Tonsberg in
Southern Norway. Two forms of pin are distinguished: a
double-pointed form for holding open gutted large fish to
dry and a shorter form with one blunt and one pointed end,
apparently pierced through the tails of smaller fish which
are hung up to dry in pairs (Lindh 1991, 74). Trade in dried
fish southwards from the west and north of Norway is well
known and particularly associated with Hansa merchants.
Pin 862 has been identified as of field maple (Acer
campestris), whilst pin 813 is of pine, probably Pinus
sylvestris, (species identifications by S. Allen). Both these

species of trees are known in Western Norway and it
seems most likely that the pins were lost as a by-product of
the stock fish trade to King’s Lynn.

Zone B: parts of waterfront structures from Trenches 9, 14
and 22
Several items were recovered from Zone B that were
probably parts of revetments or land-ties. A horizontal oak
timber (from Trench 9 context 913) for example was a
hewn boxed heart beam more than 3.2m long by c. 120mm
square and likely to be a land-tie beam. A timber (from
Trench 14, context 1452) was similar but roughly box-
quartered with sapwood and wane (bark edge left on).

In Trench 22 the landward end of a N–S land-tie
(timbers 25412–25421) was revealed in situ. The
surviving elements comprised close-set piles next to a
horizontal ‘treetrunk’ (i.e. a minimally trimmed log),
attached by a large beam to a ‘V’ shaped ‘anchor’ (see
Figure 3.9 and Plate 3.1). A similar beam was located 1m
to the west, and the remains of another approximately 2m
to the east. Such land-ties are known from Anglo-Saxon
times to the early 19th century and were used to support
revetments generally over 1m high where the landfill
behind them might cause collapse. In this case a late 12th-
to 14th-century date range has been attributed to the
structure from associated finds. Part of a similar land-tie
structure was revealed in Trench 11.

Zone C Trench 19: elements of a re-used stave built vessel
(Context 30448)
A re-used stave-built vessel was found in Trench 19 as a
wooden lining to a latrine. The typical end joints of a stave
vessel (with grooves for the head-pieces) appear to have
been cut off for re-use. Typical surviving dimensions of
the 23 decayed staves were 380mm long by 87mm wide
and c. 21mm thick. Fragments of hoops made from
shaved, halved ash poles averaging 23mm wide and 15mm
thick were found still holding the staves together. The
joins were secured by both iron nails and small pegs The
edges of the staves were planed, and the staves were
apparently tangentially faced, two displaying saw marks
on their faces. Oak staves made this way will expand and
contract much more than those made by radial cleaving,
and it is likely that these staves were taken from a cask that
was made for dry or viscous material rather than beer or
wine. The style of construction can date the barrel fairly
well; the use of thin sawn staves is most typical of post
-medieval or recent cooperage rather than medieval work.
The wood technology, coupled with the pottery and
building material of associated deposits, suggests a late
16th-century (or later) date for the structure.

Zone E: part of a hand-line reel
(Fig.4.10)
A wooden object (106007) was recovered from Trench
106 (context 106006) which appears to be associated with
medieval fishing. It is a piece of radially split oak board
320mm long 70mm wide and c. 11mm thick. Originally it
was probably a little thicker. It has one c. 19mm diameter
hole at each end and was roughly shaped to be narrower in
the middle providing a good hand-grip. Two apparently
unrelated c. 3–4mm diameter iron stained nail holes were
also evident, which suggests the wood is re-used.

The size and shape of the object are consistent with
those of a square hand-line reel. These are still used in
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small-scale coastal boat fishing in Britain. Complete
hand-line frames of very similar size and form were found
on the Mary Rose where they appear to have been sailors’
personal fishing equipment (Steane and Foreman 1991,
93). Small fragments of a shrunken round oak cross bar
with an oak wedged end were also found. Ceramics from
equivalent sediments in the area indicate a 12th- to14th-
century date for the object.

Evidence of the post-medieval softwood timber trade
King’s Lynn was well situated for trading to Scandinavia.
Softwood, mainly pine timbers, were key materials
exported to eastern England. This trade became most active
from the 17th century onward but some sawn pine planks
and baulks were used by the 16th century and occasionally
earlier. A small quantity of structural pine timber planking
was found in deposits dating to between the 15th and 16th
centuries (e.g. Zone A Trench 1 ctx 120). In addition, in
Zone B deposits of softwood chips were found, indicating
that imported pine timber was being both heavily
axe-shaped and then smoothly trimmed on-site (Trench 13
context 1321 and Trench 7, context 784 respectively).

Catalogue of illustrated items
Fig.4.9.1 Part of a clinker built ship’s plank. Oak, 0.92m long by up to
160mm wide and c. 30mm thick. Two full and six partial treenail and/or
nail holes. Zone A Trench 1 Ctx 113 Timber 118, Phase 2
Fig. 4.10.1 Part of a hand-line fishing reel. Radially split oak board
320mm long x 70mm wide x c. 11mm thick. Slightly narrower in the
middle. One c. 19mm dia. hole at each end. Two 3–4mm iron-stained nail
holes. Zone E Trench 106 Ctx 106006 Timber 106007, Phase 1

Re-used pile timbers
The excavation revealed a number of isolated pile timbers,
many of which showed signs of previous use. One of the
more complicated examples was a box-quartered oak wall
pile (Zone C Trench 18, context 30315) with opposed
rebates and one oval socket joint cut in one face. This
weathered timber was 0.8m long, 110mm wide and
100mm thick. Originally it was probably a corner post in a
distinctive type of well or pit lining using stave uprights
with a retaining bar. Such a timber lining of the 12th to
13th centuries has been found in recent OA excavations at
the Bristol Courage Brewery site (Oxford Archaeology,
forthcoming). Other oak piles with signs of re-use
included a boxed heart timber with one blind mortice from
Zone B Trench 21, context 25141, and a charred boxed
heart oak wall pile from Zone C Trench 18, context 30353,
where the charring was cut away at the re-hewn tip.

The human bone
by Ceridwen Boston and and Diana Mahoney-Swales

The following is a summary report on the human skeletal
remains from both the Baptist and Quaker cemeteries. The
full reports can be found in Appendices 4 and 5. Following
osteological analysis, the human remains and coffins of
both assemblages were reburied in the Gaywood cemetery
in King’s Lynn.

The Baptist assemblage
by Ceridwen Boston
(Fig. 4.11)
Eighteen burials were excavated from a small area that
corresponded to the ‘Baptists’Yard’, shown on early 19th-
century maps of the town. Dating of the burials was
uncertain, but they broadly ranged from 1773 to 1855,
with the bulk probably dating between 1800 and 1841.
The Baptists’ Yard was known to be small, and it is
probable that most, if not all, of the burial ground was
included in the excavation.

The graves were aligned W–E and were fairly
regularly spaced, forming three parallel N–S orientated
rows. None of the graves was lined, in contrast to some of
those in the Quaker cemetery (Pl. 2.2). Intercutting of
graves only occurred in one instance, but later building
construction had truncated two further burials. The
machine stripping of the area did disturb several burials in
the easternmost row, but most of the skeletal material was
recovered. Consequently, most skeletons of the
assemblage were largely complete. Bone condition was
good to excellent, and waterlogging of the base of the
graves had preserved some of the coffin wood. A wood-
iron-wood triple coffin (25562) was disturbed during
machining. The iron shell had remained intact, and was
not opened prior to reburial. Thus, the skeleton is not
included in the following osteological analysis. The coffin
size suggested that it contained the remains of a child.
Unfortunately no departum plate was present to identify
the deceased or to date the burial, although the use of iron
in this context was limited to the decades between 1830 to
1860 (Litten 1991).

Each body was laid out supine and extended within the
coffin. Although the E–W grave orientation concurred
with orthodox Christian burial practice, the Church of
England and Catholic convention of placing the head to
the west was not necessarily followed. Of the fifteen
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Figure 4.10  Part of a hand line fishing reel
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Figure 4.11  Baptist cemetery with inset of detail of Wood’s map of 1830



inhumations where orientation was recorded, seven lay
with their head to the west and eight with their heads to the
east.

Coffins and fittings
With the exception of coffin 25562, mentioned above, all
coffins were constructed of single thickness wooden
planks. Two planks formed the base, held together by
mortice-and-tenon joints. In some coffins, the side panels
and bases were likewise joined and then fixed with iron
nails.

Metal coffin fittings included breastplates, grips and
grip plates, but were simple and composed of iron, the
cheapest metal available for this purpose. Most ornate was
the triple coffin with six grips and grip plates and rows of
iron upholstery studs. Corrosion limited the recognition of
styles based on taxonomy devised from the Christ Church
Spitalfields assemblage (Reeve and Adams 1993) and the
master catalogue currently being compiled by Oxford
Archaeology. Inscriptions on the four large breastplates
were absent, and hence, no individuals could be identified.
At a time when even the indigent spent large sums on
funerals and coffins, the simplicity of the Baptist coffins
argues that either many were very poor or that the Baptist
ideology of eschewing worldly display was played out in
death as in life. Similarly, no grave goods were present,
with the exception of skeleton 25460, who had two copper
alloy coins placed next to her head.

No textile survived, but the presence of shrouds and
coffin linings was suggested by copper alloy pins and a
cartwheel button. Sawdust survived in the base of many
coffins. This was commonly used to contain body fluids
released during early putrefaction. A layer of sawdust was
also found in the base of two of the deeper graves —
probably an attempt to prevent the open grave becoming
waterlogged during the burial service. Similarly the short
wooden slats placed in the base of the grave beneath the
head and foot of coffin 25469 may have been intended to
prevent the coffin being lowered into a pool of water.

Osteological analysis
The osteological methodology used in both analyses
complies with standards set by BABAO and the IfA
(Brickley and McKinley 2004).

The Baptist assemblage comprised fifteen adults
(seven males, seven females and two probable females),
one older male adolescent (aged 17–19 years) and one
child (aged 5–6 years). The adults were aged 26–35 years
(n = 4), 36–45 years (n= 8), and 46+ years (n = 2). One
adult could not be more specifically aged. This age
distribution differs considerably from the profile
compiled from contemporary Baptist burial registers of
King’s Lynn, in which 45.1% of the population failed to
reach adulthood and peak mortality in adulthood was
65–75 years.

Stature estimation revealed a mean of 169cm in males
and 160cm in females, a centimetre shorter than the
Quaker assemblage (see below). Child 25480 showed
considerable stunting. High prevalence of dental enamel
hypoplasia in the assemblage also suggested poor child
health. The Baptist assemblage was remarkable for its
high prevalence of fractures, and degenerative joint
disease, consistent with a population involved in manual
labour (particularly the lifting and carrying of heavy
loads). This is consistent with the likely occupation of

many of the poorer strata of the King’s Lynn population, as
dock workers. Four individuals suffered respiratory
disease (including tuberculosis) possibly associated with
poorly ventilated and overcrowded housing, malnutrition
and industrial processes (such as glassblowing). Caries
and calculus rates were fairly high, and one individual had
had a lead or tin filling.

The young age distribution, short mean stature of both
men and women, and the high prevalence of diseases
suggestive of manual labour and social deprivation
indicated that the Baptists were drawn from the poorer
strata of King’s Lynn society, and differed markedly from
their more middle class counterparts, the Quakers.

The Quaker assemblage
by Diana Mahoney-Swales
(Fig. 4.12)
Thirty graves containing the skeletal remains of 34
individuals were excavated within the precinct of the
Friends Meeting House on Conduit Lane. From Quaker
burial registers it appears that 24 burials dated from 1784
to 1835. The remaining burials were not recorded. On the
basis of coffin styles, one appeared earlier whilst nine
were broadly consistent with this period.

Burial registers recorded 18 surnames, comprising
four family groups related through marriage. The stated
professions indicated a population that was predominantly
middle class, and the osteological findings were
consistent with this interpretation.

The burial ground contained 24 earth-cut and six brick
shaft graves, arranged in three north–south rows. Slight
deviations in orientation and position argue that the limits
of the grave cuts were not always clearly visible above
ground — not surprising as grave markers were forbidden
in Quaker burial grounds before 1850 (Stock 1998a, 132).
There was only one example of intercutting graves,
however. One outlier grave (30479) was located to the
south of the group, cutting two earlier medieval tenement
walls. The rectangular coffin in this burial was more
characteristic of a pre-1730 date, and hence may pre-date
the other burials by at least several decades. One earth-cut
grave contained the remains of three burials laid vertically
one above one another, whilst one earth-cut grave and one
brick shaft grave contained two burials. It is probable that
these were burials of family members.

All the graves were aligned east–west. Within them the
skeletons lay supine and extended, with their heads to the
west in all but one case. This compliance with the Catholic
and Church of England burial orientation differs from
Quaker ideology described by Stock (1998a, 138), in
which orientation of the body in death was immaterial to
the fate of the soul on the Day of Judgement.

Modern building work had truncated the upper grave
fills, and later features (such as pits and a service trench)
had cut a number of the graves. This adversely affected the
preservation and completeness of some of the skeletons,
particularly in the easternmost row.

Coffins and coffin fittings
The remains of 30 coffins were recognised from dark
stains within the backfill, iron fixing nails and in the
deeper waterlogged burials, preserved wood. It was
possible to identify ten single-thickness, four double-
thickness and one triple-thickness wooden cases, and one
triple coffin comprising a zinc shell between an inner
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Figure 4.12  Quaker cemetery with inset of detail of Wood’s map of 1830



wooden coffin and an outer wooden case. Some
better-preserved coffins revealed that mortice-and-tenon
or mitre joints held together the side panels, which were
then fixed to the base and lid with nails or screws.
Remnants of glue or resin reinforced the former joints.
One coffin lacked nails or screws altogether and must have
been held together entirely by joints or wooden pegs, a
method noted in examples in London (Start and Kirk
1998).

Overall, the coffins were notable for their plainness,
lacking the ostentatious velvet upholstery and elaborate
metal coffin fittings so ubiquitous in middle class
Anglican or Catholic burials of this period. This concurs
with the Quaker doctrine of ‘Christian simplicity’, and
avoidance of worldly display. One coffin was decorated
with a heavily corroded and illegible breastplate, twelve
with grips and eleven with grip plates. None of these
fittings compared with the Christ Church Spitalfields
typology (Reeve and Adams 1993), but one grip plate
style has also been found at the Quaker burial grounds of
Bathford (Stock 1998b, 150) and Calne, Wiltshire (Boston
2007). Although lacking the ornate motifs of the day, these
fittings were of brass and ormolu — the more expensive
coffin fitting materials (Litten 1991).

Osteological analysis
The assemblage comprised one child (4–6 years), one
adolescent (15–17 years), sixteen female or possible
female adults, fifteen male or possible male adults and one
adult of unknown sex. Overall, the population was an
ageing one, of which only two were subadults, with ten
prime, five mature and sixteen aged adults. The dearth of
subadults is unusual but does broadly concur with the
burial records, and may not be due to taphonomy. The
pathology profile is consistent with an older age group,
featuring degenerative joint disease, osteoarthritis, a
possible osteoporotic fracture of the femoral neck, cancer
and Paget’s disease. Two individuals suffered respiratory
disease, whilst a surprising number displayed fractures.
The most dramatic was the multiple compression
fractures to the ankle joint of a mature male, possibly the
result of a severe fall onto the outstretched foot. One older
female had suffered fractures and abnormal angulation of
the lower ribs consistent with the tight lacing of a corset.
One case of mild rickets and one of iron deficiency
anaemia were also present. Dental health was fairly poor,
with high rates of caries, calculus and ante-mortem tooth
loss. No evidence for dentistry was present.

Discussion
by Ceridwen Boston
The two burial assemblages excavated under the
Vancouver Centre were broadly contemporary but showed
distinct differences in age distribution and pathology. The
Baptist group represented a younger population, with
fewer adults surviving into old age than the Quakers. Both,
however, showed surprisingly low infant and child
mortality, but whereas the osteology broadly reflected
age-at-death in the burial records for the Quakers, the
Baptist assemblage differed greatly from the records of
Baptist burials for the whole town.

Other osteological findings indicated that the Baptists
were drawn from a less affluent sector of King’s Lynn
society than the Quakers. Both adult males and females
were 1cm shorter in stature in the Baptist group, and

suffered higher rates of dental enamel hypoplasia, cribra
orbitalia and rickets, indicative of ill health in childhood
and adolescence. Despite being younger, there were high
rates of joint disease and fractures in the Baptist
population, suggestive of strenuous and dangerous
manual labour, possibly from working in the shipping
trade. It is more surprising, given the largely middle class
occupations known from burial records, that the Quakers
also displayed a surprisingly high rate of fractures.

Greater dental disease tentatively suggested that the
Quakers had greater accessibility to simple sugars than the
Baptists. At this time sugar was an expensive commodity
and was the preserve of the wealthy.

Both Baptists and Quakers are nonconformist sects
that emphasised Christian simplicity, and avoided overt
material displays of wealth and consequence. This
ideology was reflected in the simplicity of their graves and
coffins. At a time when (relatively) extravagant funerary
display was conventional, the coffins of both groups were
decorated simply. The greater wealth of the Quakers,
however, is still reflected in the occasional elaboration of a
brick-lined grave, and the complexity of multi-skinned
wooden coffins and the more expensive metal (brass and
ormolu) of the fittings, whereas the iron fittings of the
simple Baptist coffins, and their simple earth-cut graves
reflect their poorer working class origins (and possibly
their stricter adherence to their principles).

Animal bone
by Lena Strid
(Tables 4.6–4.10)

Introduction
The animal bone was recovered from all five zones. The
majority of bones were recovered by hand during the
excavation. A limited number of soil samples were taken
and sieved to 0.5mm. However, these samples tended to
produce little in the way of identifiable mammal bone,
although fish, bird and small mammal bones were
recovered. The fish remains form a separate report (see
Williamson below).

While it is never ideal to group together animal bone
from disparate contexts, in this case grouping by phase
across the zones was necessary to achieve a valid count,
given that the number of identified fragments was only
1,588 in total, of which 627 (39.5%) could be identified to
species. The taxa present included cattle, sheep/goat, pig,
horse, dog, cat, rabbit, fowl, goose, duck and swan (see
Table 4.6). Hare was identified during the assessment, but
was later found to derive from an undated context. This
report provides a summary of the major findings. A full
record of the assemblage, documented in a Microsoft
Access database, can be found with the site archive, along
with details of the analytical methodology adopted, which
followed standard OA procedures.

Preservation
Overall, the bones were in good condition, almost all
scoring grade 1 or 2. There were some intra-phase
variations between those two grades (see Table 4.7) but as
the individual assemblages are so small, little can be
discussed from a preservation perspective. The
percentage of gnawed bones is fewer than 2% in all
phases, suggesting waste was quickly buried. Only nine
bones in total showed traces of burning.
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Animal bones from Phase 1 (12th to 13th century)
This phase included only 28 bones identified to species
level. In this tiny assemblage, sheep/goat fragments were
numerically dominant, but the relative significance of
animals as meat providers cannot be established from
such a small number of bones. Butchering marks were
found on bones from cattle, sheep/goat, pig and domestic
fowl.  They  derive  from  sagittal  splitting  of  the  axial
skeleton of the sheep/goat and pig, indicating suspension
of the carcass during the butchering process. The cuts also
reflect portioning of ribs and long bones of all three major
domesticates, and filleting of the same. Cut marks on a
fowl sternum are indicative of the removal of fillets from
the breast.

Animal bones from Phase 2 (13th–15th centuries)
Nearly 1000 bones came from contexts dated to Phase 2.
Sheep/goat was the dominant taxon by number of
fragments, but this was mainly due to a large number of
deposited goat horn cores recovered from a single
garderobe pit (see below). As no other goat bones were
found, it is likely that these were imported to the site as
raw materials for horn working. Excluding the goat horn
cores, the most frequent species represented by NISP was
cattle. By MNI, sheep/goat was the dominant taxon, a
dominance likely to be connected to the substantial

medieval wool trade (discussed below). Considering the
much greater body size, and despite the numerical
dominance of sheep/goat, cattle must have provided the
greater proportion of meat. Looking at the skeletal
representation from the meat-bearing domesticates, and
with the exception of goat, meat-yielding body parts
(good meat joints) and meat-poor body parts (e.g. lower
limbs and skull) were both present, with a possible slight
trend in favour of meat-poor body parts. This would
indicate that butchering as well as consumption took place
in the vicinity.

Cattle were slaughtered at a range of ages, including as
calves, but no clear age pattern could be discerned. The
sheep were mainly slaughtered at 2–6 years of age, with a
small peak at 4–6 years. This age profile is probably
connected to the substantial medieval woollen industry,
which promoted the slaughter of older sheep (Albarella
1997, 23–4). Pigs were slaughtered young, all mandibles
belonging to pigs of less than 1 year old. Two
disarticulated bones from neonatal pigs were also found,
and although it is possible that these represent natural
mortalities, it is probably more likely that they were
butchered and eaten as ‘suckling pig’, as the absence of
older pigs suggests that pig rearing may not have taken
place at the site.

The dog remains consisted of disarticulated bones
from sub-adult and adult dogs. Withers’ height of 68.5cm
could be calculated on a tibia. This is similar in height to a
modern day Dobermann. The assemblage also contained
an adult semi-articulated cat and some disarticulated adult
and sub-adult cat bones.

Domestic fowl and goose were almost equally
frequent in the assemblage. Urban medieval assemblages
are usually dominated by domestic fowl (Serjeantson
2006, 135–6). However, the relatively high frequency of
goose bones is also found in other sites in King’s Lynn,
and has been linked to the East Anglian goose trade
(Bramwell 1977, 399–400). Chickens and geese would
have provided eggs, meat and feathers and would have
been kept in back yards.
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Phase 1 Phase 2 Phase 3 Phase 4 Total

Cattle (Bos taurus) 8 (1) 133 (4) 15 (1) 67 (3) 223

Sheep/goat (Ovis aries / Capra hircus) 12 (2) 90 (7) 19 (5) 53 (5) 174

Sheep (Ovis aries) 11 9 20

Goat (Capra hircus) 57 (32) 1 1 59

Pig (Sus domesticus) 4 (1) 39 (4) 4 (1) 4 (1) 51

Horse (Equus caballus) 5 (1) 5

Dog (Canis familiaris) 9 (2) 1 (1) 10

Cat (Felis catus) 1 (1) 23 (2) 1 (1) 25

Rabbit (Oryctolagus cuniculus) 1 (1) 3 (2) 2 (1) 6

Domestic fowl (Gallus gallus) 2 (1) 15 (3) 5 (1) 3 (1) 25

Goose (Anser anser / Anser domesticus) 1 (1) 13 (2) 5 (1) 6 (2) 25

Duck (Anas sp.) 1 (1) 1 (1) 1 (1) 3

Swan (Cygnus sp.) 1 (1) 1

Indeterminate birds 3 23 3 8 37

Medium mammal 28 121 44 57 250

Large mammal 15 187 50 105 357

Indeterminate 10 267 28 12 317

Total 84 990 179 335 1588

Table 4.6  Number of identified bones by phase, all zones. MNI within parentheses

N 0 1 2 3 4 5

Phase 1 84 89.3% 10.7%

Phase 2 990 59.1% 39.8% 1.1%

Phase 3 179 74.9% 24.6% 0.6%

Phase 4 335 39.1% 59.1% 1.8%

Total 1588 58.2% 40.6% 1.1%

Table 4.7  Preservation level for bones from all phases



The measurable cattle and sheep/goat bones were
about the same size as bones from other sites in King’s
Lynn (Noddle 1977, tables 5 and 6) and contemporary
sites in Britain (ABMAP database) (see Table 4.8). The
small size differences may reflect different ratios of males,
females and castrates, as well as animals of different ages.
There were too few measurable pig bones to carry out a
comparative analysis.

Butchering marks were found on bones from cattle,
sheep/goat, pig, dog, fowl and goose. On the three major
domesticates, they derive from skinning, sagittal splitting
of the axial skeleton and removal of the skull as part of the
initial butchering process, portioning of ribs and long
bones, and filleting of the same. The butchery marks on
birds derive from sagittal splitting of the axial skeleton,
disarticulation and filleting of long bones and axial
skeleton. A sheep/goat metatarsal had been split
longitudinally, suggesting marrow extraction. Chop
marks at and around the base of the horn core, indicative of
horn working, were found on cattle and goat horn cores
(see below). One dog radius displayed a cut mark on its
anterior/distal side. This may derive from skinning, or
from defleshing the carcass for dog food (Thomas 2005,
98–9).

A large quantity of goat horn cores were found in a
lower fill (30852) of garderobe pit 30736 (Zone C Trench
20, Phase 2), deriving from at least 32 individuals. Both
male and female goats were represented in an almost 2:1
ratio. The horn cores had all been chopped from the skulls
and probably represent waste from horn working.
Post-cranial goat bones are relatively rare in medieval
urban assemblages, whereas goat horn cores are much
more common than sheep cores. This may to some extent

be connected to the presence of polled (hornless) sheep
and a greater taphonomic loss of the more fragile sheep
horn cores, or possibly that the straight horn sheaths of
goats are better suited as raw materials, and therefore
more likely to be traded (McCormick and Murphy 1997,
202).

Animal bones from Phase 3 (15th–16th centuries)
In the small Phase 3 assemblage, cattle and sheep/goat
bones were present in almost equal numbers. Sheep
greatly outnumber the other domesticates by MNI, which,
as in the previous phase, is more likely to be connected to
the important wool trade than necessarily to reflect the
importance of lamb and mutton. The larger size of cattle
again would make it likely that beef was the most
commonly available meat. While the small number of
bones precluded detailed analysis of slaughter patterns, it
is clear that both sub-adult and adult animals were present.
As in the previous phase, domestic fowl and goose were
both frequent in the assemblage. Bones from cattle,
sheep/goat, pig and goose had been butchered. The cut and
chop marks derive from skinning, sagittal splitting of the
axial skeleton, portioning of ribs and long bones, as well
as from filleting. A goat horn core had been chopped off
the skull, again suggestive of waste from horn working.

Animal bones from Phase 4 (16th–20th centuries)
Cattle and sheep/goat bones were present in almost equal
numbers, again suggesting that cattle were the most
important meat provider owing to their greater size and
weight. As in previous phases, sheep/goat yields the
largest MNI, but there is less differences between
sheep/goat and cattle than in the earlier phases.
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Site Species Bone Phase N Measurement Mean Min Max

Vancouver Centre/
Clough Lane
(2003/5)

Cattle Metacarpal 2 2 Bd 51.2 46.2 56.2

ABMAP Cattle Metacarpal EM + EM-M 339 Bd 56.4 39.4 71.8

Site Species Bone Phase N Measurement Mean Min Max

Vancouver Centre/
Clough Lane
(2003/5)

Sheep/goat Radius 2 2 GL 143.1 134.7 151.4

King’s Lynn Sheep/goat Radius II (1250-1350) 11 GL 139.6 115 150

ABMAP Sheep/goat Radius EM + EM-M 120 GL 149.2 124.9 173

Site Species Bone Phase N Measurement Mean Min Max

Vancouver Centre/
Clough Lane
(2003/5)

Sheep/goat Radius 2 4 Bd 26.4 24.4 27.7

King’s Lynn Sheep/goat Radius II (1250-1350) 11 Bd 26.7 24 30

ABMAP Sheep/goat Radius EM + EM-M 197 Bd 27.9 21 32.8

Site Species Bone Phase N Measurement Mean Min Max

Vancouver Centre/
Clough Lane
(2003/5)

Sheep/goat Tibia 2 3 Bd 24.5 23.1 26

King’s Lynn Sheep/goat Tibia II (1250-1350) 4 Bd 23.8 23 26

ABMAP Sheep/goat Tibia EM + EM-M 607 Bd 25.5 18.7 29.6

Table 4.8 Comparative measurements for early medieval/medieval cattle and sheep/goat bones from Vancouver Centre/
Clough Lane (2003/5), King’s Lynn (Noddle 1977) and the ABMAP database



Insufficient ageable bones were present to allow a detailed
study of slaughter ages for cattle, sheep/goat and pig, but it
was evident that in all cases both sub-adult and adult
animals were present. Ten cattle bones (15%) derived
from calves. The slaughtering of young calves may be
linked to dairy production, since the culling of young
calves enables milk to be extracted for human
consumption. It would appear that the cattle butchered in
King’s Lynn represent animals previously used for milk
and also possibly for traction, and that surplus stock rather
than prime meat-bearing animals were sent to market.

The horse bones derive from adult horses. Two of the
bones displayed chop marks from dismemberment.
Horses were not usually eaten, but contemporary sources
mention the use of horse meat for dog and cat food
(Gordon 1893, 187). It is likely that the horse remains
mainly represent working horses that had reached the end
of their useful life. Withers’ heights of 143 and 154cm
respectively were calculated on a tibia and a radius.

Of the bird bones, goose was much more common than
fowl in Phase 4. As there are so few bird bones, it is not
possible to say whether this is a true representation of the
living population of domestic birds in King’s Lynn at this
time. While the swan ulna (context 1100, spot dated to
1830–1850) lacks any butchering marks, its disarticulated
state suggests it to be kitchen waste (cf Beeton 1861,
chapter 21). Swans were often semi-domesticated until
the beginning of the last century. Any swans without an
owner would be deemed the property of the crown, and
killing them was illegal (Ticehurst 1957). Swan meat
often featured in banquets, and their eggs, bones and

feathers could also be utilised, the latter as quills as well as
for stuffing.

Owing to the small number of measurable bones from
the Vancouver Centre and Clough Lane, no statistical
comparisons were possible. Metrical data are, however,
presented in Table 4.9 for general comparison with
previously published assemblages. In all cases, the
measured cattle and sheep/goat bones fall within the
published ranges for animals from other sites in King’s
Lynn (Noddle 1977, tables 5 and 6) and contemporary
sites in Britain (ABMAP database). When compared to
bones recovered from other sites in King’s Lynn, the
medieval sheep/goat metacarpals appear more gracile —
being longer, but not wider, than their counterparts from
Noddle’s phase II assemblages. This may, however, be a
product of very small sample sizes and further, larger,
assemblages from the town and hinterland would be
needed to investigate issues of sex and type. Measurable
pig bones were absent.

Butchering marks were found on bones from cattle,
sheep/goat, sheep, pig, horse and goose. On cattle, sheep/
goat and pig, the butchering marks derive from skinning,
sagittal splitting of the axial skeleton, portioning of ribs
and long bones, and filleting of the same. The horse and
goose bones displayed chop and cut marks indicating
disarticulation. A sheep tibia had been split down the
shaft, suggesting marrow extraction. Seven cattle
metapodials had been chopped through mid-shaft. It is
unclear whether this is connected to marrow extraction or
removal of feet for the rendering of neatsfoot oil
(Serjeantson et al. 1986, 231).
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Site Species Bone Phase N Measurement Mean Min Max

Vancouver Centre/
Clough Lane
(2003/5)

Cattle Metacarpal 4 1 Bd 65.6

King’s Lynn Cattle Metacarpal IV (PMed) 3 Bd 51.7 49 54

ABMAP Cattle Metacarpal Pmed+Mod 39 Bd 58.6 48.1 70.2

Site Species Bone Phase N Measurement Mean Min Max

Vancouver Centre/
Clough Lane
(2003/5)

Sheep/goat Metacarpal 4 3 Bd 24.7 23.4 26.7

King’s Lynn Sheep/goat Metacarpal IV (PMed) 4 Bd 25.6 24 27.5

ABMAP Sheep/goat Metacarpal PM+Mod 153 Bd 26 21 31

Site Species Bone Phase N Measurement Mean Min Max

Vancouver Centre/
Clough Lane
(2003/5)

Sheep/goat Metatarsal 4 4 GL 124.2 115.5 142.8

King’s Lynn Sheep/goat Metatarsal 4 IV (PMed) 13 GL 133.7 120 147

ABMAP Sheep/goat Metatarsal PM+Mod 78 GL 131.3 110.5 159

Site Species Bone Phase N Measurement Mean Min Max

Vancouver Centre/
Clough Lane
(2003/5)

Sheep/goat Tibia 4 4 Bd 24.8 22.4 26.2

King’s Lynn Sheep/goat Tibia 4 IV (PMed) 1 Bd 26

ABMAP Sheep/goat Tibia PM+Mod 159 Bd 25.5 18.3 32

Table 4.9 Comparative measurements for post-medieval/modern cattle and sheep/goat bones from Vancouver Centre/
Clough Lane (2003/5), King’s Lynn (Noddle 1977) and the ABMAP database



Industrial activity
There are several contexts in the assemblage that may be
connected to tanning or tawing and horn working (see
Table 4.10). These contexts contain chopped off cattle and
goat horn cores, cattle and sheep/goat metapodials with
cut marks deriving from skinning, and cattle metapodials
that were chopped through midshaft or above the
articulation. A few cattle and sheep/goat phalanges were
also present, but are liable to be under-represented in a
mainly hand-collected assemblage. In the medieval and
post-medieval periods, hides were brought to the tanners
with horn cores and lower legs/feet still attached. At the
tanner’s yard they were removed from the hide and either
disposed of at site, or sold to other craftsmen such as horn
or bone workers. Animal feet could be rendered for oil by
the tanners for their own use, or sold for wholesale or retail
(Serjeantson 1989, 136–41).

Documentary evidence from the late medieval period
shows tanners at the south end of Broad Street, which runs
between Zone B and Zone A and faces the south-eastern
side of Zone C, whereas archaeological evidence shows
these crafts at nearby High Street and Sedgeford Lane
during the medieval period (Noddle 1977, 382; Clarke and
Carter 1977, 425, 442–3). The Vancouver Centre contexts
are found in the backyards along the left and right side of
Broad Street, as well as the northern side of New Conduit
Street, thus indicating that there were several tanners/horn
workers operating in the area. Yet, with exception of
context 30852 (see Phase 2 above), the low number of
bones found in the excavated areas could suggest that this
was a small-scale industry in these properties. That may
be so, but the known rigorous waste disposal regimes in
King’s Lynn may be an influencing factor in this (see
Chapter 6).

Conclusions
The assemblage was in an overall good condition, which
in other circumstances would yield useful information on
species, slaughter patterns, butchery and other aspects of
animal husbandry. However, as the assemblage was rather
small, it was not possible to discern meaningful
differences in utilisation between the different zones or
between plots within each zone. The assemblage in
general appears to represent animals bred both for meat
and for ‘secondary’products including skins, wool, hides,
traction and milk, and several plots showed evidence in all
phases for small-scale tanning and/or horn working. This
pattern of husbandry was also reflected in assemblages
from earlier excavations in the town (Noddle 1977).

The fish remains
by Rebecca A. Nicholson
(Tables 4.11 and 4.12)

Fish remains were principally recovered through the
sorting of flots and residues from soil samples processed
by water flotation, although some were also recovered by
hand during excavation. Considering the small number of
soil samples collected, and the nature of the sampled
deposits (most samples derived from pre-occupation
dump deposits and alluvial sediments), fish remains were
relatively frequent. Owing to the non-domestic nature of
most of the material, however, its derivation is not always
completely clear and this must be borne in mind when
viewing the results. Bones were identified using the
author’s personal bone reference collection, and where
appropriate measurements were taken following Wheeler
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Zone Context Phase Species N Butchery Interpretation

Zone A 302 4 Cattle 3 Distal metapodials chopped off Oil rendering?

303 2 Cattle 4 Distal metapodials chopped off Oil rendering?

Sheep/goat 2 Cut mark at proximal metapodials Skinning

Sheep/goat 1 Cut mark at distal metapodial Skinning

Dog 1 Cut mark at distal radius Skinning?

304 2 Cattle 1 Cut mark near horn core Skinning

Cattle 1 Distal metapodial chopped off Oil rendering?

402 4 Sheep/goat 1 Cut mark at proximal metapodial Skinning

511 4 Cattle 2 Distal metapodials chopped off Oil rendering?

Sheep/goat 4 Cut mark at proximal metapodials Skinning

535 3 Goat 1 Horn core chopped off Horn working

Zone B 804 4 Cattle 2 Distal metapodials chopped off Oil rendering?

805 3 Sheep/goat 1 Cut mark at proximal metapodial Skinning

1106 2 Sheep 2 Horn cores chopped off Horn working

1116 2 Sheep 1 Horn core chopped off Horn working

25139 4 Cattle 1 Cut mark near horn core Skinning

25262 2 Cattle 1 Distal metapodial chopped off Oil rendering?

Zone C 1616 2 Cattle 1 Horn sheath chopped off Horn working

30666 2 Cattle 1 Cut mark at proximal metapodial Skinning

30830 2 Goat 3 Horn cores chopped off Horn working

30852 2 Cattle 1 Cut mark at phalanx 1 Skinning

Goat 50 Horn cores chopped off Horn working

Zone E 100010 4 Sheep/goat 1 Cut mark at proximal metapodial Skinning

Table 4.10  Bones with butchering marks suggesting tanning and horn working



and Jones (1976). Full supporting data can be found in the
site archive.

Only 32 bones were recovered by hand during the
excavation (Table 4.11), but over 550 were extracted from
the sieved soil residues (Table 4.12). A range of taxa were
identified, including very small species such as three-
spined stickleback (Gasterosteus aculeatus). Identific-
ations are presented here by site and phase.

Zone A
Only four fish fragments were recovered by hand.
Thornback ray, plaice/flounder/dab and a gadid (Gadidae:
cod family fish) were identified.

Sample 103, from late medieval cessy soil layer (312)
was partly sorted (10% of the 0.5–2mm bone-rich
residue). Over 100 identifiable bones were present, from
taxa including small clupeids, eel, stickleback, plaice/
flounder/dab, smelt, whiting and small elasmobranchs
(including ray).

Zone B
Nine bones were recovered by hand and included (from
Trench 8 context 862) two precaudal vertebrae and a
cleithrum from ling (Molva molva) of over 1.5m in length.
Cut marks on the ling cleithrum indicated removal of the
head, and the bones may be the remains of an imported
stockfish, a salted and dried product commonly traded
from more northerly ports in the medieval period. Cod of
over 1m in length were represented by head bones,
indicating that these fish were landed whole and probably
fresh.

Samples 25011 and 25012 (contexts 25164 and 25165)
were taken from the fill of channel 25138 in Trench 21 (Fig.
3.8) and dated to Phase 2. Together these two 10 litre
samples produced almost 100 identified bones representing
large fish including cod (Gadus morhua) and ling (Molva
molva) as well as small and tiny flatfishes, clupeids, smelt
(Osmerus eperlanus), mackerel (Scomber scombrus), eel
(Anguilla anguilla), sandeel (Ammodytidae) and
stickleback. The majority of these bones are consistent with
remains discarded in domestic rubbish; the residues from
these samples also contained avian eggshell and fragments
of mammal and bird bone, again an indication that the
alluvial sediments contained a refuse component. The tiny
fish bones may represent the dumping of fish guts in the
river.

Hearth fill 25360, sample 25013, contained around 60
identifiable bones. Taxa identified included small flatfish
(mainly plaice/flounder/dab — Pleuronectidae), whiting

(Merlangius merlangus), herring (Clupea harengus),
stickleback, eel and thornback ray (Raja clavata). All but
two bones were unburnt, which implies that they were
placed in the hearth at some time after the fire had died
down.

Sample 25014 (context 25395) was taken from the fill
of a Grimston ware cooking pot (25395) in Zone B Trench
22. The flot contained over 100 identified fish bones from
this 10 litre sample. Of the identified bones and scales,
most derived from small clupeids (mainly vertebrae from
herring and/or sprat); around 50% of these bones had been
burnt. A small number of eel and small flatfish bones were
also present, and smelt was represented by two vertebrae.
Along with the fish remains, the fill contained well-
preserved bread wheat and legumes, as well as other seeds.
A single partial vertebra was tentatively identified as grey
mullet (Mugilidae). It seems possible that this sample
represents the remains of a fish stew or pottage, although it
should be noted that the charred plant assemblage from
this pot fill has been interpreted as redeposited hearth
contents. Fish stews often include a range of fish, with
smaller specimens included whole or partially whole.
Shellfish may also have been included, but if shelled
before cooking their remains would have left no trace.

Zone C
Nineteen identifiable bones were recovered by hand,
mostly from large gadids. Large (over 1m) cod and
haddock (Melanogramus aeglefinus) were represented
almost exclusively by head bones, an indication that these
fish were landed and marketed whole. A large witch sole
(Glyptocephalus cynoglossus) premaxilla from a Phase 1
sediment (context 30280) in Trench 18 was the only
record of this species at this series of sites.
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Species Zone A Zone B Zone C Total

Thornback ray 1 1

Gadid 2 1 10 13

Cod 3 5 8

Haddock 1 1

Ling 4 4

Right-sided
flatfish

1 2 3

Witch sole 1 1

Unidentified 1 1

Total 4 9 19 32

Table 4.11  Hand collected fish bones, by zone

Species Zone A Zone B Zone C Total

Elasmobranch 3 3

Ray 1 4 28 33

Thornback ray 2 2 4

Eel 10 5 7 22

Smelt 8 3 3 14

Herring/sprat 48 140 25 213

Gadids nfi 14 7 12 33

Cod 1 21 22

Whiting 1 3 2 6

Haddock 1 1

Ling 2 2

Gurnards nfi 1 1

Pike 2 2

Sandeel 1 1

Three-spined
stickleback

8 6 1 15

Mackerel 1 1

Right-sided
flatfish

2 38 61 101

Plaice 2 2

Sole family 5 5

Flatfish nfi 17 23 16 56

Unidentified 3 14 2 19

Total 115 255 186 556

Table 4.12  Fish remains from sieved samples, by zone



Of those recovered by sieving, Phase 1 sample 30005
from Trench 20 (context 30252), a dump deposit of
organic material prior to occupation, produced 71
identified bones, though the extremely organic-rich fine
fraction of the residue (<2mm) was not fully sorted. This
sample contained the only bones from an exclusively
freshwater fish, a vertebra and scale from pike (Esox
lucius), while estuarine conditions are suggested by the
presence of smelt (Osmerus eperlanus). While most fish
remains, including those from pike, were from small fish
of under 30cm, several cod bones derived from fish of over
70cm. Small flatfish (including plaice, Pleuronectes
platessa), clupeids, eel and whiting were represented, and
dermal denticles from small thornback ray were relatively
abundant (although these fish contain large numbers of
these distinctive denticles in their skin). Teleost fish teeth
were also relatively common in the fine fraction residue, a
likely indication that fish bones have been lost, since teeth
and denticles are the most robust parts of the skeleton.

Of the Phase 2 samples, 91 fish bones were identified
from sample 30004, context 30191, a dump of burnt clay
used as levelling along the western side of wall 30023 in
Trench 18; almost all were from gadids and smaller
flatfishes. Bones from eel, ray(s) and herring/sprat were
also present. The source of these bones is likely to be
domestic rubbish.

Only 11 fish bones were identified from hearth fill
sample 30001 (context 30346, fill of hearth 30098, part of
the sequence which included Phase 2 oven 30283 and
floor surfaces in Trench 18). Taxa identified included
herring/sprat, small gadid(s), small flatfish and eel. A
single charred spine from the three-spined stickleback
indicates that this fish was probably deliberately
exploited.

Discussion
The remains from the Vancouver Centre and Clough Lane
excavations contrast with the assemblage recovered in
earlier excavations published by Wheeler (1977, 403–10).
Notably, the earlier excavations included mainly
hand-collected material and probably as a consequence
only bones from large marine fish were recovered. The
majority of fish identified at the Vancouver Centre and
Clough Lane were not recorded in the early excavations in
King’s Lynn, although several smaller taxa including eel,
herring, mackerel, whiting, gurnard and sole were
identified in medieval deposits from Great Yarmouth,
where sieving was employed (Wheeler and Jones 1976).
The dominance of clupeids (mainly herring) is
unsurprising, since East Anglia was the centre of a major
herring fishery in the middle ages, centred around the port
of Great Yarmouth (Saul 1981–3).

Considering the relatively small number of samples
studied, a wide range of taxa was identified from the
medieval phases. The evidence suggests that a variety of
fish were available to the inhabitants of King’s Lynn,
perhaps not surprising given the coastal location of the
town. Apart from sea fish, freshwater fish would also have
been available from fisheries on the River Ouse. However,
the archaeological samples include the remains of only
one exclusively freshwater fish: the pike. While small
bones may indicate the disposal of foul refuse, including
fish guts, in the channel, burning on one stickleback bone
in hearth context 30346 implies that these fish may have
been eaten. The small size of many of the fish remains

suggests they were fished locally and were presumably
sold fairly cheaply. Rays and the small flatfishes are
bottom dwelling fish often found in shallow water; they
would probably have been caught using a seine net worked
from a boat very close to the shore. The migratory eel,
smelt and sticklebacks are commonly found in brackish
water and may have been netted near the mouth of the
Ouse. While imported fish was represented in the early
excavations (Wheeler 1977), no such importation is
implied by the assemblage.

Charred and waterlogged plant remains
by Elizabeth Huckerby, Denise Druce and Sandra Bonsall
(Tables 4.13–4.15)

Introduction
Following the assessment of 21 bulk samples taken from a
number of feature types revealed during excavations, only
thirteen were thought to have the potential, through
further analysis of the plant remains, to provide
information about the economy of the site and the local
environment. These samples came from medieval/post
medieval contexts (Oxford Archaeology 2006). Two
contexts were recommended for the analysis of the
charred plant remains (CPR), and 11 for the analysis of
waterlogged plant remains (WPR). The regional resource
assessment highlighted the paucity of the medieval and
post-medieval archaeobotanical record for the Eastern
Counties (Murphy 1997, 54–5, 63–4). Murphy mentions a
number of charred and waterlogged plant remains studies
from Norwich (Murphy 1988; 1994), Ipswich and
Thetford (Murphy 1995) but nothing else. More recent
analyses of plant remains from medieval sites have taken
place in Ely (Ballantyne 2005; Ballantyne in Cessford et
al. 2006) and from Norwich (Fryer 2005; Fryer and
Murphy 2007). Within this context, therefore, the results
of the analysis of plant assemblages from King’s Lynn
have contributed to the understanding of medieval/
post-medieval agrarian and economic practices.

Quantification
The 13 samples recommended for full analysis were from
a number of different feature types. The number of
samples from each feature type is shown in Table 4.13.

Methodology
Samples between 1 and 40 litres in size were processed by
flotation either with a modified Siraf flotation machine or,
for the 1 litre waterlogged samples, by bucket flotation.
All flots were collected onto a 250µm mesh. Samples
originally processed for charred plant remains (10–40
litres) were air-dried while those for waterlogged remains
(1 litre) were retained in water. The flots were examined
with a Leica MZ6 binocular microscope and charred and
waterlogged remains were identified and quantified.
Identification was aided by Katz et al. (1965), Beyerinck
(1947), Stace (1997), Cappers et al. (2006) and by
comparison with modern reference collection held at OA
North (some modern seeds were supplied by the
Hohenheim Botanic Gardens, Stuttgart). Plant
nomenclature follows Stace (1997).

The results of the analysis are shown in Tables 4.14
and 4.15, where the charred plant remains are given as
actual counts while waterlogged and other remains are
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recorded on a scale of 1–5 where 1 is rare (less than 5 items
in 1 litre of sample) and 5 is abundant (more than 100
items in 1 litre of sample). A selection of each
waterlogged type was extracted from the flots and where
possible identified. The decision to record waterlogged
plant remains on a frequency scale was taken because it
was considered that any additional information
concerning the plant assemblages from the individual
contexts was minimal, relative to the time required to sort
and count all waterlogged remains.

The waterlogged plant remains data have been ordered
into ecological groupings similar to those at The Lanes
and Annetwell Street in Carlisle (Huntley 1989; 2000)
Ribchester (Huntley and Hillam 2000) and the Carlisle
Millennium site (Huckerby and Graham 2009). These
ecological groupings are as follows:

• cereal grains and chaff

• arable and cultivated weeds: annual plants found in
arable fields, cultivated and waste ground

• ruderal communities: plant communities found
growing on waste or fallow ground. The plants are
usually perennials or biennials which inhibit the
growth of annuals

• grassland plants found growing in open grassland or
meadows

• heathland/mire plants found on dry heaths and blanket
or raised mires (bogs)

• wet ground and aquatic plants found growing on wet
marshy ground, water meadows, on river, ditch and
pond banks and in water meadows.

Results

Charred plant remains
(Table 4.14)

Zone A Trench 2 context 212, the soil layer associated with a medi-
eval tenement block
Although the overall charred assemblage from this feature was small (c.
14 items/litre of sample), in relative terms it provided a slightly higher
proportion of material than context 25395, and was therefore included in
the analysis. The sample contained five Triticum sp. (wheat) grains,
which were short and plump and characteristic of the Triticum
aestivum-type (bread-type wheat) variety, plus one Avena sp. (oat) grain.
Although the latter exhibited none of the diagnostic characteristics often
used to differentiate the cultivated (Avena sativa) from the wild (A. fatua)
varieties of oat, it is generally accepted that oat was being cultivated by
the medieval period in Britain. The sample contained no chaff fragments
or charred weed seeds, which suggest that the limited assemblage

represents fully processed grain. The sample contained abundant
fragments of charcoal, mammal bone, industrial waste and also included
coal.

Zone B Trench 22 context 25395, the fill from pot 25394, found bur-
ied in a 13th-14th-century tenement room
This context was dominated by cereal grains, of which Triticum
aestivum-type made up c. 50% of the assemblage, with a lesser amount of
Hordeum vulgare (barley), and few grains of Secale cereale (rye) and
Avena sp. (oat). All of the Hordeum grains appeared symmetrical, which
suggests that two-row barley was the main variety represented. In
addition to the grains, the sample contained some chaff fragments,
including indeterminate glume bases, awn fragments and Poaceae (grass
family) stem fragments, plus a couple of positively identified Secale
cereale rachis nodes/internodes and a tentatively identified Triticum
turgidum-type (rivet-type wheat) rachis node. The last exhibited the
conspicuous swellings below the glume attachments typical for this
wheat. A number of charred weed seeds were also present, including the
common arable weeds Fabaceae (pea family), Centaurea sp.
(knapweeds), and Galium sp. (bedstraws) which, along with the chaff,
suggests that the assemblage consists of semi-cleaned grain. The
presence of the latter, alongside several Carex sp. (sedge) seeds suggests
that some of the land under cultivation may have been heavy and wet,
which would be typical of the estuarine deposits present in the locality.
As well as the charred plant remains, the sample contained abundant
charcoal, cinder/clinker, and coal fragments, abundant mammal bone,
some of which was calcined, together with abundant fish bones and
scales.

Waterlogged plant remains
(Table 4.15)

The marine sediment/organic material in areas 37719 and 37722
which represents horizontal dumping and the transition from sterile
estuarine deposits to an area of ‘muckhill’ prior to occupation
Two samples were looked at, one from Zone B Trench 22 area 37719
(context 25325) and the other from Zone C Trench 20 area 37722
(context 30280) on the north bank of the Purfleet. A very rich assemblage
of seeds was recorded in the latter sample together with fish bone,
fragments of wood, mosses and amorphous plant remains. Arable weeds
included several characteristic of corn fields: corn cockle (Agrostemma
githago), corn chamomile (Anthemis cotula), corn marigold
(Chrysanthemum segetum), cornflower (Centaurea cyanus) and scarlet
pimpernel (Anagalis arvensis) were well represented. Grassland plants
such as common stitchwort (Stellaria gramineae), selfheal (Prunella
vulgaris) and both common and sheep’s sorrell (Rumex acetosa and R.
acetosa) were recorded, as were ruderals including nipplewort (Lapsana
communis) and mustard/cabbage (Brassica sp). The surrounding
environment was wet and seeds of wild celery (Apium graveolens),
sedges (Carex lenticular and Carex trigynous), great fen-sedge (Caldium
mariscus) and celery leaved buttercup (Ranunculus scleratus) were
abundant or frequent. Both charred and waterlogged remains from food
plants included culm nodes from oats, as well as flax (Linum
usitatissimum), hazel (Corylus avellana) nut fragments and occasional
apple/pear (Malus/Pyrus) pips.

Zone C Trench 20 context 30252 dumped deposit — organic mate-
rial in area of ‘muckhill’ prior to occupation
The sample from this deposit included a similar seed assemblage to the
two above with lesser amounts of each taxa but with a greater number of
different arable weed types and less evidence for food plants. A few seeds
of hemp/cannabis (Cannabis sativa) were recorded.

Zone B Trench 22 occupation layer (25388) is an early layer that may
be associated with wattle building or ‘muckhill’ dumping on West
Broad Street frontage
Again, arable weeds including wild radish (Raphanus raphanistrum) and
weld (Reseda luteola) were identified, together with grassland plants,
ruderals and plants of wet ground. Weld was used to produce yellow dye
and was also recovered from Dragon Hall (Fryer 2005). Significantly,
there were also abundant wood and charcoal fragments, insect remains,
fish bone and some animal hair.

Zone B Trench 21 channel deposits (25164, 25165 and 25166) from a
possible drainage channel or punt/barge access (25158) from the
tenement plot to a minor fleet in Broad Street
Two of the samples were from the secondary fill (25165), one was from
the lower fill (25166) and one was from the upper (25164) fill. The lower
fill (25166) was extremely rich in waterlogged plant remains, while the
two upper fills contained rather fewer seeds. All three fills contained
small numbers of seeds from plants which may have had dietary
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Feature types Number of samples

Pit fills 3

Soil layer associated with tenement block 1

Fill from pot from tenement room 1

Channel fill 4

Marine-organic sediment 1

Dump deposit 2

Occupation layer 1

Table 4.13 Feature types and number of samples analysed
for charred or waterlogged plant remains from the
Vancouver Centre, King’s Lynn
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Context No 212 25395

Sample 107 25014

Site Zone A Zone B

Feature Medieval
tenement yard

soil

Fill of pot buried in
medieval tenement

room

Feature No Pot 25394

Sample size - Litres 1 20

Charred Cereal Grain

Triticum sp. Wheat 2

Triticum aestivum-type Bread-type wheat 5 70

Hordeum vulgare Barley- symmetrical 28

Secale cereale Rye 2

Avena sp. Oats 1 4

Cerealia indet. Indeterminate grains 4 38

Total Cereal Grain 10 144

Cerealia indet. frag. <1/2 grain 4 40

Charred Cereal Chaff

Secale cereale Rye rachis node/internode 2

cf. Triticum turgidum-type cf. Rivet-type wheat rachis node 1

Glume bases/fragments 4

Total Chaff 7

Awn fragments Grass family awn fragments 2

Poaceae stem fragments Grass family stem fragments 14

Charred Weed Seeds

Centaurea sp. Knapweeds 2

Fabaceae Melilotus-type Melilots 8

Galium sp. Bedstraws 2

Carex sp. Sedges 4

Poaceae 2-4mm Grass family 2

Indet CPR 8

Total Charred Weed Seeds 26

Waterlogged Weed Seeds*

Chenopodium album Fat-hen 1

Polygonum aviculare Knotgrass 2

Lamium sp. Dead-nettles 1

Sambucus nigra Elderberry 3

Other*

Charcoal >2mm 3 5

Charcoal<2mm 4 5

Mammal bone 2 4

Calcined mammal bone 3

Fish bone 5

Fish scales 2

Molluscs 1

Industrial waste 1

Cinder/Clinker 5

Coal 4 5

Charred plant remains are actual counts and waterlogged and other remains (*) are scored on a scale of 1–5 where 1=<5 items and 5 = >100 items

Table 4.14  Charred plant remains from contexts 212 and 25395 (Druce 2007)



significance, including grape (Vitis vinifera), blackberry (Rubus
fruticosus agg), elderberry (Sambucus nigra) and even a fig seed (Ficus
carica), although the last was represented by only a single seed. There
were also a small number of charred wheat, barley and oat grains as well
as hazel nut fragments.

A rich assemblage of waterlogged seeds was recorded in the lower
fill with both arable and grassland weeds well represented and, as
expected, plants of wet ground for example great fen-sedge (Cladium
mariscus), wild celery (Apium graveolens) and sedges (Carex trigynous
and Carex lenticular). The flot from the lower fill (25166) also contained
large amounts of amorphous organic material, wood, insect remains, fly
puparia, some fish bone and fragments of marine mollusc shell. The seed
assemblages from the two upper fills were less rich, but plants from wet
ground continued to be well represented and in upper fill 25164 there
were abundant elderberry seeds. Charred plant remains were also more
frequent in the upper fill with cereals, hazel (Corylus avellana) nut
fragments, grassland plants such as ribwort plantain (Plantago
lanceolata) and wet ground plants (sedges and great fen-sedge) recorded.

Pit fills 25235 (Zone B Trench 21) and 30671 (Zone C Trench 20)
Samples were analysed from two pits: 25235 associated with the channel
25158, and 30671 an undated square timber lined pit — although one fill
(context 30678) was dated by association to the 13th–15th centuries the
other (30674) remains undated. Although the flot from the sample taken
from pit (25235) was small (10ml from 20 litres of sample taken and
processed for charred plant remains but retained wet) the plant
assemblage was quite rich with arable weeds and occasional food plant
remains including fragments of grape pip, Prunus (blackthorn, cherry,
bullace, damson) stones and elderberry seeds represented. Additionally,
a charred wheat and undifferentiated cereal grain were identified. As in
other samples, plants of wet ground and grassland were also recorded.
The assemblage as a whole indicates a fill comprising dumped material,
including a cess component.

One-litre samples from contexts 30674 and 30678 (pit 30671) were
analysed for waterlogged plant remains. Although the number of seeds
was low, the range of different taxa was quite high and included many of
the same plants that were identified in other contexts. Additionally
heather (Calluna vulgaris) flowers and shoots were noted, and there
were large wood fragments in both samples, particularly in fill 30674
where insect remains were abundant and fly puparia were also recorded.
As in other samples, arable weeds including corn chamomile, cornflower
and opium poppy were identified. Food plants were rare but a few flax
seeds were recorded. Again this fill is indicative of dumped material,
possibly including bedding or flooring.

Discussion

The charred plant remains
The charred plant remains from the site consist of the four
main cereals (wheat, barley, oat and rye) grown during the
medieval period in Britain (Greig 1991). Bread-type
wheat is thought to be the main cash crop in Britain.
However, although a few other sites in the area show a
predominance of this variety of wheat, for example West
Fen Road, Ely (Ballantyne 2005) the evidence from
eastern England is quite varied. The very few remains of
rye and oat at the Vancouver Centre are likely to represent
fodder crops growing as weeds in the main wheat crop.
However, many sites in Norwich, such as Fishergate
(Murphy 1994) and Dragon Hall (Fryer 2005), and also
Broad Street in Ely (Cessford et al. 2006, 36), are
dominated by two-row barley and oat grains with lesser
amounts of wheat and rye. Although the differences may
be partly dependant upon the feature types or end use of
the grains — for example the barley from Broad Street
was probably being used for malting — the evidence may
point to very local differences in agricultural/cultivation
methods, or trade.

The relative abundance of barley grains in context
25395 is slightly unusual, as this crop would be least
suited to the heavy clay soils of the area (Carruthers
forthcoming). It is therefore possible that at least some of
the cereal remains contained within pot 25394 represent

grain imported onto the site. The evidence for rivet-type
wheat is potentially of interest since only a very few
examples have been found in eastern England to date, for
example at Norwich Greyfriars (Fryer and Murphy 2007).
However, there is an increasing amount of evidence to
suggest that this variety of wheat was being grown along
with the other major cereal crops during the medieval
period in Britain, particularly in central and southern areas
(Carruthers forthcoming).

The assemblage may represent either hearth material
that was subsequently scooped up and placed in the pot, or
the remains of a cooking accident. The fully processed
grain from the soil layer (212) is likely to represent general
background debris, which had ended up on the tenement
plot alongside other settlement debris, such as charcoal,
industrial waste and coal.

The waterlogged plant remains
The study of the waterlogged plant remains enables the
environmental archaeologist to understand the local
environmental conditions of the site and in some cases the
function of the features from which they come. The
information derived from the waterlogged plant remains
can, therefore, considerably enhance that provided by the
charred plant remains.

Native and exotic food plants, excluding cereals
A number of potential food plants, both native and
probably imported, were recorded from the investigated
zones. Although there are no taxa that are unusual in the
medieval period their presence in the samples does allow
the authors to suggest that the channel was also acting as a
drain, and that some of the waste represents sewage. The
dumped deposit from the north bank of the Purfleet and
the marine-organic material seem to represent
accumulations of domestic rubbish. The presence of fish
bone in several of these contexts also supports the
possibility that they were associated with drainage and
dumping. Insect remains and fly puparia in the matrix
indicate that the channel and these layers remained open
and exposed for some considerable period, allowing time
for the insects to breed.

Arable weeds and plants of cultivated or waste ground
The consistent presence in all feature types of seeds from
arable weeds, together with those from cultivated or waste
ground demonstrates that the area had been associated
with cultivation or that areas of waste/cleared ground
existed throughout the occupation of the zones. Plants
such as corn cockle, corn chamomile, cornflower, corn
marigold and scarlet pimpernel are all characteristic of
corn fields, wayside verges or waste ground from the
medieval periods onwards, but except for corn chamomile,
which prefers calcareous soil, they are all non-specific in
their ecological requirements.

Marine/estuarine conditions
There was very little firm evidence of marine or brackish
conditions but seeds from three taxa which are found in
marine or brackish conditions were recorded. They are
wild celery (Apium graveolens) , wild radish
(Raphanistrum raphanistrum ssp maritimus) and parsley
water-dropwort (Oenanthe lachenalli). The first is found
in damp or brackish conditions near the coast, the second
on sea-shores, cliffs and waste ground, and the last in
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ditches, dykes and marshes usually near the coast. Some
or all of these plant types were present in pits 25235 and
30671, channel 25158 and the deposits from the area of
the ‘muckhill’ prior to occupation. However, an earlier
pollen assessment (Appendix 7) from channel 25158/
25258, does not mention any taxa characteristic of marine
or brackish conditions within even the primary silting
deposits.

Wet ground
Many of the plants recorded in the samples from the site
are from wet ground. The presence of great fen-sedge and
bogbean seeds indicates the presence of fen or mire
conditions, which is not unexpected in the area around
King’s Lynn. Some of the great fen-sedge seeds were
charred (pits, channel 25158, and the marine-organic
layer) and as the plant is still used today for thatching (for
roof-ridges) it is possible that the charred seeds may have
their origin in burnt roofs. A second explanation for the
presence of great fen-sedge is that given by Ballantyne
(2005; Cessford et al. 2006, 34, 95) when interpreting the
botanical evidence from two sites in Ely. Here she
recorded what she described as ‘a sedge ash’ (cf Cladium
mariscus), and charred seeds from other wetland taxa,
which she interpreted, using documentary sources, as
originating from the use of sedge as fuel.

The fact that waterlogged plant remains have been
recovered also demonstrates that the environment has
remained waterlogged over a long period of time, since
constant anaerobic conditions are essential for this type of
preservation.

As mentioned above, there are relatively few medieval
or post-medieval archaeobotanical records from Norfolk.
Murphy, in the resource assessment for the Eastern
Counties (1997, 63–4), makes no mention of any from
records from King’s Lynn, although when discussing St
Martin-at-Palace Plain, Norwich he briefly mentions
flooding horizons recorded in a stone building on Queen
Street, King’s Lynn (Murphy 1988). Murphy does refer in
the resource assessment to sites in both Norwich (Murphy
1988; 1994) and Ipswich where there are records for
charred plant remains from a number of different feature
types, and waterlogged or mineralised seeds from latrine
pits. At St Martin-at-Palace Plain there was a rich
assemblage of food plants that included, for example,
mulberry, medlar, fig and grape (Murphy 1988). Fig was
also identified at Dragon Hall, Norwich (Fryer 2005).
Other sites in Norwich with published archaeobotanical
assemblages include Fishergate (Murphy 1994) and
Greyfriars (Fryer and Murphy 2007). Elsewhere in the
region, Ballantyne (2005) describes the botanical
assemblage from West Fen Road in Ely as giving good
evidence for Saxon and medieval cultivation on the fen
edge. The waterfront site between Broad Street and the
Great Ouse in Ely is probably the most comparable to the
Vancouver Centre, King’s Lynn and here Ballantyne
states (in Cessford et al. 2006, 36) that the evidence is
similar to that from West Fen Road.

Conclusion
The charred plant remains from the Vancouver Centre,
King’s Lynn are consistent with other evidence from
eastern England, where bread-type wheat formed the
main crop, with a lesser component of barley, rye, and
rivet-type wheat. The assemblage from the soil layer (212)

is likely to represent fully processed grain, perhaps
charred as part of a parching/cooking accident, which
arrived in the soil alongside other settlement debris. The
charred plant remains from the pot fill (25395) are more
enigmatic and, along with the other charred remains and
bone, appear to represent the either the remains of a
hearth, or possibly the remains of a cooking accident,
scooped up and placed in the pot.

Similarly the waterlogged plant remains are consistent
with other such sites in eastern England. The plant
assemblages have allowed the authors to suggest that there
were areas of cultivation, waste and damp ground within
the  vicinity  of  the  excavated  area  or  its  environs.  In
addition the waterlogged plant remains allow the authors
to suggest that some of the smaller channels probably
acted at least in part as drains and that general site debris
accumulated in and on the layers and was associated with
the earliest occupation.

The analysis of both the charred and waterlogged plant
remains from the Vancouver Centre, King’s Lynn has
provided an insight into the economy and local
environment of that part of the town. It has also extended
the archaeobotanical record for the region.

Leather
by Quita Mould

Leather items were recovered from deposits within Zones
A and B, along both sides of Broad Street. The
assemblage, totalling 273 items clearly represents
cobbling waste, deliberately discarded once any re-usable
leather had been salvaged. In addition, waste leather is
well represented. Primary waste, that is unusable parts of
the tanned hide or skin, and secondary waste, that is waste
discarded during the cutting out of pattern pieces during
manufacture, were also found. This indicates that both
cobbling and shoemaking were being undertaken either
by the same workshop(s) or by separate workshops
disposing of their rubbish in the same locality.

While the majority of the leather was recovered from
one context (862 — over 200 items), the total assemblage
is almost exclusively cobbling waste, any exceptions are
noted below. The sole shapes found suggest a 13th-
century date. Few shoe uppers are present but one nearly
complete ankle boot was noted and at least four styles of
shoe are represented. The relatively common use of
sheep/goatskin was also notable. Context 861 contained a
fragment of shoe upper of a style popular in the late 13th to
mid 14th century. A single context (870) contained shoe
soles that are likely to date to the 15th century. The shoe
assemblage is directly comparable with that recovered
from King’s Lynn from excavations conducted between
1963–1970 (Clarke and Carter 1977, 349–366).

Context 862 contained three pieces of heavy, thick
handle (SF 112–114) from a large bag or possibly a coffer.
One piece (SF 112) had the impression of a box-hinge
strap with a decorative terminal clearly preserved on it; the
hinge strap appears to have been nailed to the handle.

Further environmental analyses

Small programmes of sampling were planned to examine
the presence of foraminifera and ostracods, and the
character of pollen taxa. However, the degree to which the

81



early estuarine and alluvial silts were exposed across the
site was less than anticipated (a by-product of the
mitigating re-design of the development), and the research
potential — and thus the priority — of both programmes
was greatly reduced. The basic identification report for

foraminifera and ostracods, undertaken for samples from
Zone A and B, is included in Appendix 6, and the
assessment report on the pollen is included in Appendix 7.
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Chapter 5. Environmental Monitoring
by Malcolm Lillie and Robert J. Smith

Introduction

The following report presents a synthesis and evaluation
of data recorded from four monitoring locations
associated with development work undertaken at the
Vancouver Centre, King’s Lynn.

As part of the mitigation process, environmental
monitoring of the burial environment has been carried out
at this site over a two year period. This includes the
recording of data relating to water levels, redox potentials,
pH, temperature and dissolved oxygen content (DOC)
across a period that encompasses the pre-development
stage of site works (6 months of monitoring), and the
development and post-development stages. In this
instance the development that is being assessed is the
insertion of 923 driven piles into the sediments beneath
the Vancouver Centre.

The data generated across the monitoring programme,
between 6 August 2004 and 6 September 2006, has been
tabulated and is presented graphically below.
Comparisons are made between the parameters, both in
relation to the piling programme, and in relation to each
other. Trends in the data are assessed, and conclusions are
drawn based on the evidence for any reactions in the
parameters studied in relation to the development process.
Final conclusions have been made in light of the current
study, and recommendations are offered for future
monitoring in the King’s Lynn region.

Previous studies

Previous research has shown that the effects of
de-watering on waterlogged archaeological remains are
detrimental to their long-term survival (Lillie 2004; Lillie
and Smith 2007a; Welch and Thomas 1996). This
observation is of particular significance when considered
against the fact that the waterlogged component of the
archaeological record has been shown to be of
considerable importance to our understanding of past
human societies. In effect, organic remains provide a more
holistic picture of the range of materials used in the past;
an aspect that is rarer on dryland sites (e.g. Caple 1996;
Coles and Coles 1996; Van de Noort and Davies 1993). As
numerous archaeological sites exist in widely varying
environments, the identification of the best ways in which
these sites can be preserved for the future is of
fundamental importance to heritage managers.

It has generally been acknowledged that water tables
and the maintenance of waterlogged/saturated conditions
are essential to the long-term survival of the
archaeological and palaeoenvironmental resource (e.g.
Chapman and Cheetham 2002; Corfield 1996). As a
consequence, this report will review the monitoring
approach which has been used in order to determine the
effect that piling may have upon the water table and the
potential impact that this may have upon the buried
archaeological resource.

The impacts of piling activities on archaeological
deposits from urban centres have been highlighted in
recent years (Dalwood et al. 1994; Davis 2003); and the
extent of these impacts has also been demonstrated in
previous research (e.g.Nixon 1996; Williams et al. 2006).
However, the majority of this work has been associated
with the impact of individual piles on the archaeological
resource, with their cumulative impact rarely being
considered (Butcher and Williams 2008).

A number of previous studies have indicated the
importance of monitoring of the burial environment prior
to, during and after pile insertion, as part of development
planning (Davis 1998; Environment Agency 2006a and
2006b; Nixon 1996; Williams and Corfield 2002). It has
been noted that there are a number of physical,
hydrological and geochemical changes which can affect
the status of the burial environment during development;
and these processes can impact upon any potential
archaeological remains contained within sediments
(Williams and Corfield 2002).

As a consequence of the potential damage that piling
may cause to the archaeological resource, the installation
of monitoring points in order to collect hydrological and
geochemical data (redox potential and pH values) before,
during and after development, can help in assessing
whether any changes to the environmental equilibrium of
the site can be identified. The significance of any change
can then be determined in relation to the potential impact
upon the archaeological resource (Davis 1998).

Before the piling programme is initiated, there are a
number of pre-construction impacts that may have the
potential to damage the archaeological deposits. These
impacts will primarily result from physical disturbance
and hydrological and geochemical changes to the burial
environment (Williams and Corfield 2002). For example,
physical disturbance of the soil matrix (topsoil stripping,
ground improvement and stabilisation measures) can
promote oxygen ingress into previously undisturbed
layers, potentially increasing decay and corrosion; and
de-watering of the site can lead to the deposits drying out,
further increasing aerobic conditions and consequently
promoting microbiological degradation (Williams and
Corfield 2002).

Although the impact of construction activities on the
buried archaeological resource can, in certain instances,
promote sustainability and be used as part of the in situ
preservation process (Williams and Corfield 2002;
Williams and Butcher 2006), there are several problems
associated with piling. Piles are divided into two different
types, displacement and non-displacement piles.
Displacement piles are particularly damaging to
archaeological deposits due to their disturbance of the
ground that surrounds the pile (Williams 2006). Of further
concern is the potential for the pile to degrade over time,
and as a consequence, allow contaminants to penetrate
into the burial environment.

Non-displacement piles can also cause changes in the
permeability around the pile/soil interface, which results
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in a pathway for the transport of oxygen and contaminants
(Westcott et al. 2001; Williams and Butcher 2006).
Archaeological deposits can also be affected by
contaminants being driven down during pile insertion.

On development sites that possess a high potential for
archaeological remains, or are waterlogged in nature,
continuous flight augered piles are preferred. When the
correct pile depth has been reached during auger insertion
into the ground, it is withdrawn, taking up the soil during
the movement, while at the same time concrete is pumped
into the hole which is left behind.

Background

As part of the mitigation strategy for the redevelopment of
the Vancouver Centre it was necessary to undertake a
programme of environmental monitoring in order to
assess the impact of piling upon the character of the
underlying sediments. Particular emphasis was placed on
the potential of pile insertion into the sediment to decrease
the preserving qualities of the soil strata, subsequently
causing the degradation of any potential organic
component contained within the soil matrix. It is
anticipated that the data generated during the monitoring
programme will help to inform future planning
applications within the area.

Ground investigations

CL Associates were instructed by Oxford Archaeology to
undertake the drilling of four boreholes in order to permit
the long-term monitoring of a number of environmental
parameters over a two-year period. The boreholes are
situated in Zone D, and their location is shown on Figure
5.1.

No data exists on the precise nature of the
sedimentological sequences identified during the
emplacement of the piezometers used in the monitoring
programme. King’s Lynn itself is superimposed upon
deeply stratified sequences of reclaimed estuarine and
marine sediments. Approximately 10m of deposits
underlie the area; these comprise material relating to
former tidal/intertidal environments such as silts, sands
and clays, peats and channel sequences, alongside several
freshwater channels — the Millfleet, Purfleet, Nar and
Gay which debouch into the Ouse.

The surface of the marine sequences occurs at between
1–2m below the modern ground surface. In general the
sequences underlying the town are considered to represent
natural accumulations of tidal/intertidal sediments, along
with areas of saltern activity. The sequences identified
during excavation appear to be natural in derivation. One
of the key problems with the lack of sediment logs is the
fact that the water table reactions identified may be
influenced by the specific sediment characteristics in the
immediate vicinity of the piezometer clusters.

The boreholes were sunk to 4.5m depth at locations
which would remain accessible after development for
monitoring purposes. Dual piezometers were installed in
all four boreholes, one with a response zone of 1.5–2.5m
and the other with a response zone of 3.5–4.5m.

The piles were driven into the sediment to a depth of
between 14m and 24m, depending upon the nature of the

underlying strata. The pile size ranged from 240–300mm.
A total of 923 piles were inserted over the site.

Two boreholes (3 and 4) are located to the east and
west of New Conduit Street, respectively, outside the
northern boundary of Zone D (see Figure 5.1). The
remaining boreholes (1 and 2) are situated within the Zone
D boundary, north of Union Lane. The Majestic Cinema
lies to the east of BH 2.

The four boreholes were sunk in August 2004.
Groundwater gauging and monitoring commenced on 6
August 2004 after borehole installation. Monitoring was
undertaken every two weeks for a period of six months,
then monthly for the next six months, and quarterly
thereafter.

Characterising any burial environment is extremely
complex and requires the measurement of a number of
biological, chemical and physical parameters (Caple
1996; 1994). It is essential to describe the relevant aspects
of the burial environment in order to understand the
conditions necessary for the preservation of archaeo-
organic material (Caple 1996).

There are a number of biological, chemical and
physical measurements which can be used in order to
characterise the burial environment; these include soil
hydrology (which relates to water table dynamics), soil
chemistry (which relates to the measurement of redox
potentials and pH within the soil profile) and
microbiological assessment of the soil profile (Caple
1994; Hobson 1988).

The environmental parameters which were used in
order to determine the nature of the burial environment in
Zone D of the Vancouver Centre included temperature,
pH, oxygen reduction (redox) potential and dissolved
oxygen content (DOC). These parameters are standard
techniques which have been used by previous researchers
to assess the physico-chemical nature of sediments, and as
a consequence, enable a greater appreciation of the
conditions necessary for the preservation of
archaeological material (Brunning et al. 2000; Caple
1996; 1993; Caple and Dungworth 1997; Lillie and Smith
2007b; Smith 2005; Smith and Lillie 2007).

The measurements obtained from Zone D during the
two-year monitoring programme, using the environ-
mental parameters highlighted above, were taken from
groundwater samples located within the four boreholes
(Figure 5.1). Although comparable data may be obtained
between in situ soil and groundwater measurements in
order to characterise the burial environment at the site,
recent research has shown that groundwater monitoring
can produce unreliable results (Matthiesen et al. 2004).
Furthermore, if no water is present within the boreholes it
is impossible to monitor the other parameters outlined
above (i.e. temperature, pH, redox potential and DOC).
Consequently, this method of sampling, as employed in
this monitoring programme, may inhibit the potential for
the generation of valuable environmental data.

Results

Introduction
This section addresses the results which have been
obtained by CL Associates as part of the ground
investigation of Zone D at the Vancouver Centre, King’s
Lynn (CL Associates 2006). Each environmental
monitoring parameter will be discussed separately in
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Figure 5.1  Zones A–D borehole and pile locations



order to assess the impact of piling on the character of the
underlying sediments (i.e. water levels, redox potential,
dissolved oxygen content, pH values and temperature).

Water levels
Water level monitoring of the shallow and deep boreholes began on
06/08/04. Six monitoring visits were undertaken prior to the insertion of
piles into Zone D. This monitoring continued fortnightly for a period of
six months, then monthly for the next six months and quarterly thereafter
for the following year (Figs 5.2 and 5.3). Water level monitoring ceased
on 06/09/06.

The water level depths obtained from the shallow boreholes (BH
1–3) prior to pile insertion (Figure 5.2) fluctuate between -1.2m and
-2.1m below the ground surface. The exception to this trend is BH 4
which displays values that are consistently lower than the other three
boreholes (-2.9m) and below the designated response zone for boreholes
located at this depth (i.e. between -1.5m and -2.5m) (CL Associates
2006). Insufficient information exists regarding the viability of obtaining
measurements from BH 4 below -2.5m, particularly in light of the fact
that the deepest part of the response zone is -2.5m (which should be the
bottom of the piezometer tube). In addition, the first three monitoring

visits identified dry conditions within this borehole, indicating that the
water table was located below the lower reaches of the response zone.

The deeper boreholes (Figure 5.3) exhibit water table heights of c.
-1m to -4m below the modern ground level prior to pile insertion, and
there is clear evidence for comparability between the upper and lower
boreholes at each location. This indicates that the earlier monitoring data
is demonstrating that the water table is being mirrored at both depths, and
that synergy in response to hydraulic head is occurring. As will be
outlined below, the data generated after pile insertion demonstrates that
the hydrological environment in the vicinity of the piling works is
severely disrupted after pile insertion takes place.

It should be noted that the lack of sedimentological data for the
boreholes, accompanied by a lack of detailed stratigraphical information
across the area being studied, limits the discussion of water table activity
to a generic overview of water table responses to pile insertion. Greater
resolution of the data discussed below would be forthcoming had
transect coring and sediment logging been undertaken in advance of
development (Smit et al. 2006, 41–2), as sediment type and stratigraphic
relationships will influence water movement through the soil profile.

The observations below are made against the pre-pile insertion data
for all aspects of the burial environment (water table activity, redox
potential, dissolved oxygen content, pH and temperature). In general
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Figure 5.3  Water table depths obtained from the deep boreholes over the duration of monitoring



data generation in advance of development has been advocated (Lillie
2007), and in particular data of sufficient resolution to facilitate
comparisons between annual/seasonal variability is necessary. As such,
baseline data of a minimum duration of twelve months would ensure that
realistic comparisons are made when assessing the impacts of
development at a specific location. The baseline data generated at the
Vancouver Centre does facilitate a degree of comparability, especially as
the subsequent monitoring is of a relatively long duration.

In the shallow piezometers, the water levels that were obtained on
16/11/04, after pile insertion on 06/11/04 adjacent to BH 1–3 (as shown
in Pile Sheet No. 044393), display shifts in relation to the general pattern
of water table activity prior to this date. These data indicate that the
insertion of the piles has changed the groundwater dynamics. The shifts
that are immediately apparent in the water levels are that BH 1 decreases
by 0.25m, while the water level in BH 2 increases in depth by 0.27m,
subsequently rising through to February 2005. BH 3 exhibits a decrease
in depth of 0.15m, and continues this trend of decreasing water level
through until December 2004. The water level data that was obtained
from BH 4 on 30/11/04 (shallow piezometer) indicates that the insertion
of piles adjacent to the monitoring point on 26/11/04 (as shown in Pile
Sheet No. 044386), caused immediate shifts in relation to the pattern
identified previously. The water level decreases by c. 0.5m. However, by
the time of the next monitoring visit (12/12/04), the water levels are
generally equivalent to those measured prior to pile insertion.

When the data from the shallow piezometers is compared to that
from the deeper piezometers at this site (Figs 5.2 and 5.3) it is
immediately apparent that while BH 1 and 2 are exhibiting a lowering of
water levels commensurate with the impact of piling (Figure 5.2) at the
pile insertion date (06/11/04, as shown in Pile Sheet No. 044393), the
data from BH 3 and 4 fails to register any impacts. This would suggest
that the degree of saturation of the sediment profile at BH 3 and 4 is
already lower than at BH 1 and 2. In effect, the water table indicated by
the data from the deeper piezometers at BH 3 and 4 is a more accurate
reflection of the water levels at these locations. While the shallow
piezometer at BH 3 exhibits a water level height that is commensurate
with that in evidence at BH 1 and 2, it is likely that this is a consequence
of the head potential at BH 3.

Taken together, the data from each of the monitoring points,
recorded after pile insertion, reinforces the observation that BH 1 and 2
are showing shifts in their hydrological characteristics that are reflecting
the impacts of pile insertion on the sediment sequences, and the
disruption of water movement in and around the site (Figures 5.2 and
5.3). In general piezometers 1 and 2 show an increase in water levels,
after pile insertion. This occurs through until May 2005 in the case of the
shallow piezometer at BH 1 and until February in the case of the shallow
piezometer at BH 2. The lack of data for BH 2 between February and
May is accounted for by the matching drop in water levels recorded by
the deep piezometer (Figure 5.3) at this location, indicating that the head
potential is reduced at this point in the monitoring.

The data for BH 1 and 2, from February 2005 onwards (through until
the end of the monitoring), shows two contrasting scenarios in the data

recorded. Borehole 1 is clearly being influenced by shifts in the
hydrology across the period February to October 2005. The shallow and
deep piezometers are showing differing patterns of response, suggesting
that the shallow piezometer is failing to reflect the dominant
groundwater activity at this location, and is instead, recording the near
surface disruptions caused by piling. The data for BH 2 (shallow and
deep piezometers) is consistent through until May 2005, after which no
data is recorded in the shallow piezometer until May 2006, and the deep
piezometer only has two records for this entire period. It is likely that BH
2 is showing seasonal shifts in water table dynamics, with the removal of
water beyond the response zones of both piezometers after May 2005. As
these response zones range from 1.5–4.5m overall, the data would
suggest that the cumulative effect of pile insertion is the reduction of the
water levels to >4.5m below the site at this location. On a cautionary note,
it should be observed that the data points after May 2005 move from
monthly to quarterly monitoring, which is both smoothing and masking
trends in the data after this time.

The fact that BH 2–4 all fail to show any (or only minimal) water
table activity across the period April 2005 to May 2006 (Figs 5.2 and 5.3)
indicates that severe disruptions in water table responses have occurred
as a result of the piling activities at this site. This is reinforced by a
comparison of the data recorded prior to pile insertion, wherein the water
table activity commensurate with good levels of saturation is in evidence.
For the equivalent period in 2005 (August-November), no water table
data are recorded for BH 2–4. The rainfall data supplied by the Met
Office (Figure 5.4) shows that in general 2005 is broadly equivalent to
2004 in terms of measured rainfall, although August 2004 was
considerably wetter than 2005. The rainfall data demonstrates that
precipitation is not the cause of the marked lowering of water tables at
this site in 2005. It should be noted that the differences in water levels
recorded by the deeper piezometers are probably a reflection of the fact
that the groundwater table is not flat, and that these piezometers are
reflecting topographic variation, which while unproven, is probably
associated with subsurface features.

The insertion of 923 piles across the area of the Vancouver Centre
has resulted in considerable disruption to the water table beneath this
site, this is especially marked across 2005, and is demonstrated by the
lack of data from all of the monitoring points across this period. This is
unsurprising given the nature of the piles used (driven piles), and the
density of piles in a relatively small area. The variability in response
demonstrated between BH 1 and the remaining boreholes appears to be
an artefact of location, but this would require confirmation by
stratigraphic survey.

The lag time associated with the lowering of the water table from
early in 2005 may be due to the re-establishment of equilibrium after
vertical displacement at depth, both in relation to the sediment and the
water body, during pile insertion. Water level readings obtained from
20/10/05 to the end of the monitoring programme appear to indicate that
the groundwater is returning to some measure of equilibrium at BH 1 and
2, and that the levels are commensurate with those obtained at the start of
the monitoring programme. The lack of data from BH 3 would suggest
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Figure 5.4  Annual rainfall data for England and Wales, January 2003 to May 2007, obtained from the Met Office
website



that at monitoring points BH 3 and 4, the reductions in water table
indicated by the 2005 data are sustained, and that the water table at both
of these locations is now placed at c. -3 to -4m below the modern ground
level. These reductions may be anticipated as having an impact at BH 3,
but are equivalent to those in evidence at BH 4 prior to the insertion of
piles at this location.

The water level results obtained from the deep boreholes at
monitoring points 1 and 2 over the duration of the monitoring
programme have shown broadly similar patterns to the water levels taken
from the associated shallow boreholes, which occur between 06/08/04
and 06/02/05, and after 04/05/06 through to the end of the monitoring
period. The loss of the water table across the period May to October 2005
is considered to be a direct result of the insertion of piles into the
surrounding sediment, as this event is mirrored at all of the monitoring
points and in the response zones of both the shallow and deeper
piezometers, with the exception of the deep piezometer at BH 1 (as
discussed above).

One final observation that needs to be highlighted at this point is that
the bi-weekly data obtained during the monitoring programme exhibits a
considerable degree of variation when compared to post-pile insertion
data recovered at monthly/quarterly intervals. This smoothing of the
monthly/quarterly data is restrictive from an interpretation point of view
and when readings are obtained at the later dates during the programme,
subtle changes occurring as a result of seasonality or location are being
lost. Bi-weekly monitoring of data relating to the physico-chemical
characteristics of the burial environment are advocated here, and have
been proposed by recent studies (e.g. Smit et al. 2006, 65).

Redox potential
To present the results from the acquisition of the redox data it is
necessary to adjust each redox value to pH 7 in order to remove pH
variability between different types of sediments (Smith 2005; Smith and
Lillie 2007). This is achieved by adding a correction factor of -59 per unit
of pH for values above pH 7, or subtracting the same correction factor
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Shallow boreholes
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BH 1 -15.3 110.3 137.4 55.2 82.5 -16.8 94.6 118.3 104.4 93.7 67.5 -54.7 -38 -114.5 -28.7 -64.2 -34

BH 2 -1.2 21.2 22.6 53.3 5.5 15.2 42.8 92.4 -36.6 51 129.5 -105.6 -21.5 -30.6 -116

BH 3 7.7 -42.9 26.8 108.3 80.1 140.5 192.4 191.6 176.4 75.3 7.8 -40

BH 4 83.7 130.2

Adjusted redox potential values
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BH 2 51.9 -26 4.9 29.7 -12.2 -14.3 31 74.7 -54.3 33.3 94.1 -123.3 -67.8 42.4 -110.1

BH 3 49 48.8 9.1 96.5 56.5 122.8 186.5 173.9 152.8 57.6 1.9 -51.8

BH 4 71.9 106.6

Deep boreholes

Original redox potential values
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BH 1 -3.9 -54.3 -70.7 65.6 -40.7 -47.8 -47.3 -14.5 -16.2 -32.6 -84.7 -131.8 -84 -107 -23.3 -108.9 -37

BH 2 11.5 57.4 35.8 48.9 90.5 -62.7 115.4 138.1 29.9 -12.2 -42.7 -50.8 -11.2 -90.4 -119

BH 3 -44.9 -71.8 29.2 20.1 40.1 49.8 40.6 47.6 34.4 150.6 -56.3 -42

BH 4 -15.1 -29.2 4.9 104 30.6 -6.2 35.9 -36.4 -71.9 -36.4 21.3 117.1 -99.4 -48

Adjusted redox potential values
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BH 1 39.3 66.1 -94.3 42 64.3 -34.5 71 26.3 69 -62.1 -102.4 -155.4 -107.8 -138.1 -147.2 -120.7 -42.9

BH 2 129.5 57.4 4.9 37.1 -12.2 -14.3 109.5 125.9 -24.3 33.3 -60.4 -80.3 -146.9 -96.3 -113.1

BH 3 37.7 -77.7 11.5 2.4 10.6 20.3 17 24 4.9 138.8 -74 -42

BH 4 20.3 52.8 -24.6 86.3 -4.8 29.8 18.2 -65.9 -101.4 -60 -8.2 87.6 -123 -65.7

Table 5.1 Original and adjusted redox values for the shallow and deep boreholes recorded from August 2004 to September 2006



below pH 7 (Bohn 1971; British Standards Institute 1990). Intermediate
pH unit corrections are made proportionately, i.e. for pH 6.2 a factor of
0.8 x 59 would be adjusted from the redox value.
Table 5.1 highlights the original and adjusted redox values for each of the
monitoring periods, for the shallow and the deep boreholes. The original
values are taken from the results of ground investigations by CL
Associates (2006, tables 1–18).

The standard classification used to define the redox status of soils
originated from the research by Patrick and Mahapatra (1968) for
well-drained and waterlogged soils during studies of rice production.
Table 5.2 (below) presents the categories of redox potential.

Numerous subsequent studies have used these standard categories in
order to measure the redox potential of burial environments (Brunning et
al. 2000; Caple 1996; 1993; Caple and Dungworth 1997; Hogan et al.
2001; Lillie and Smith 2007b; Smith 2005; Smith and Lillie 2007). It is
on this basis that the same scheme will be employed to describe the redox
results obtained from the groundwater investigation at Zone D of the
Vancouver Centre.

The redox potential values obtained from the shallow boreholes over
the duration of the monitoring programme are displayed in Figure 5.5
below. The redox values taken prior to the insertion of piles adjacent to
BH 1–3 display measurements between c. +100mV and -30mV; these
values are indicative of a reducing environment. Although many redox
values vary between monitoring periods, they are still within the same
category outlined above. One must be aware that when interpreting
redox data, the use of redox values can only serve as a generic indicator
regarding the type of conditions occurring within a variety of different
soils, owing to the use of Eh creating unavoidable inaccuracies
associated with the measurement of mixed potentials within the burial
environment (Bohn 1971).

The redox values obtained on 16/11/04, after pile insertion on
06/11/04 in close proximity to BH 1 (as shown in Pile Sheet No. 044393),
display shifts in relation to the pattern prior to this date. These figures
indicate that the insertion of piles has changed the redox potential of the
burial environment. The redox value obtained from BH 1 on 02/11/04
was 72mV, while that obtained on 16/11/04 was 35mV. These data
suggest that the insertion of the piles adjacent to BH 1 has promoted

more reducing conditions within the environment. However, the redox
value obtained on 30/11/04 indicates that the burial environment has
re-established its previous equilibrium.

The redox values obtained from BH 2 (16/11/04) immediately after
pile insertion (06/11/04) display similar values to those readings taken
since the start of the monitoring programme. However, during the next
two monitoring periods (30/11/04 and 13/12/04) redox values show a
shift towards more oxidising conditions (-14mV to 74mV) although the
category of redox potential still remains the same (i.e. reducing). This
trend suggests that the insertion of the piles adjacent to BH 2 has slightly
increased the oxidising nature of the burial environment during this
period, and that the elevated water levels recorded across this period are
oxygenated when compared to the period prior to pile insertion.

The redox values obtained from BH 3 (16/11/04) show an
immediate increase in oxidising conditions from 57mV to 123mV after
the insertion of piles on 06/11/04. Redox values continue to rise during
the next monitoring period (30/11/04) from 123mV to 187mV.
Subsequent redox values indicate a gradual decrease until the reducing
nature of the burial environment is attained on 08/02/05. The initial
increase in redox potential values is caused by the introduction of oxygen
into the sediment by pile insertion. However, the subsequent uptake of
oxygen by the microbial communities present within the sediment
promotes the re-instatement of more reducing conditions in February
2005.

There are insufficient redox readings for BH 4 to allow for the
interpretation of any trends within the data. The lack of water within the
borehole makes it impossible to monitor the redox potential of the
groundwater. However, although six water table measurements were
obtained between October 2004 and January 2005, only one redox
measurement (30/03/05) was collected. It is not possible to identify why
this lacuna in data exists.

From 08/02/05 to the end of the monitoring programme, the redox
values obtained from BH 1 and 2 show values that are reflecting the
general condition within the burial environment, but the data for BH 1
needs to be treated with caution as the impacts of piling on the water table
dynamics at this location have been brought into question (see ‘Water
levels’ above).

There are insufficient data to interpret the redox values that are
associated with BH 3 from 08/02/05 until the end of the monitoring
programme due to the lack of a water table at this point.

The redox potential values obtained from the deep boreholes over
the duration of the monitoring programme are displayed in Figure 5.6
below. Although the redox values for BH 1, 3 and 4 vary from one
monitoring visit to another, they still remain in the same category of
redox potential. As a consequence of this, the results indicate that prior
to, during and after the insertion of piles adjacent to BH 1, 3 and 4 until
30/03/05, no significant impact can be identified. The redox values
generally fall between -100mV and +100mV, which are indicative of
reducing conditions (with the exception of BH 3 on 08/02/05). This
situation probably reflects that fact that the deeper boreholes are in
equilibrium with the water table.
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Redox potential (mV) Category

>+400 Oxidized

+100 to +400 Moderately reduced

-100 to +100 Reduced

-300 to -100 Highly reduced

Table 5.2  Categories of redox potential

Figure 5.5  Redox potential values obtained from the shallow boreholes over the duration of monitoring. Values
adjusted to pH 7
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Figure 5.6  Redox potential values obtained from the deep boreholes over the duration of monitoring. Values
adjusted to pH 7

Figure 5.7  Dissolved oxygen values obtained from the shallow boreholes over the duration of monitoring

Figure 5.8  Dissolved oxygen values obtained from the deep boreholes over the duration of monitoring



The redox values obtained from the remaining borehole (BH 2)
display similar trends to those highlighted above, until the insertion of
the piles adjacent to this borehole on 06/11/04. Although pile insertion
does not change the redox values associated with the subsequent
monitoring period (16/11/04), they do however affect the redox values
obtained on 30/11/04 and 13/12/04. Measurements taken from these two
monitoring periods indicate that the reducing conditions have been
replaced by moderately reducing conditions (i.e. 110mV on 30/11/04
and 126mV on 13/12/04). Subsequent redox values obtained from BH 2
indicate a return to the measurements obtained prior to pile insertion.

The remaining redox values recovered after pile insertion, to the end
of the monitoring period, can only be interpreted from BH 1 as
insufficient values exist from BH 2, 3 and 4 due to the lack of a water
table. However, the redox values associated with BH 1 could be
compromised as a result of pile insertion. Despite this, the fact that the
data are recovered from the deeper borehole, with a response zone
between 3.5m and 4.5m, could be used to argue that some validity in this
data set might be anticipated. If this is indeed the case, then saturation is
showing that there appear to be lower redox values associated with
highly reducing conditions during the winter months and higher values
associated with reducing conditions in the summer months. The redox
values obtained from BH 2 (between 30/01/06 and 05/09/06) and BH 4
(between 04/05/06 and 05/09/06) highlight similar trends to those

identified in BH 1; suggesting that a measure of seasonality is occurring
in the dataset over the study period.

Dissolved oxygen content
The dissolved oxygen content (DOC) values obtained from the shallow
boreholes are shown in Figure 5.7. The general trend which can be
identified from the data prior to, during and up to one month after
adjacent pile insertions indicates DOC levels of between 1 mg/l and 5
mg/l. These values are indicative of reducing conditions and are below
the average measurements obtained in water (between 6 mg/l and 14
mg/l). In October and November 2004 the measurements obtained (1
mg/l to 2 mg/l) indicated the presence of hypoxic conditions
(ANZECC/ARMCANZ 2000). The exception to the general trend is the
value obtained from BH 3 (9 mg/l) at the start of the monitoring
(06/08/04). It is suggested that this outlying value may be associated with
contamination of the groundwater during building development and/or
water ingress from above (promoting an increase in the dissolved oxygen
content of the water).

There are insufficient data available after 08/02/05 until the end of
the monitoring programme from which an interpretation of the DOC
values can be generated, especially from BH 3 and 4. In contrast, the
values from the remaining two boreholes (1 and 2) are reflecting DOC
levels that mirror the water level data across the period February 2005 to
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Figure 5.9  pH values obtained from the shallow boreholes over the duration of monitoring

Figure 5.10  pH values obtained from the deep boreholes over the duration of monitoring



February 2006. The reliability of these data has been brought into
question in light of the discussion relating to the differences between the
shallow and deep water table data generated at monitoring point 1 (BH
1). The available data are of insufficient resolution to allow for a realistic
assessment of the DOC across this period. After February of 2006 it
could be argued that the low DOC content values evident in the winter
months (between 0 and -3 mg/l) contrast to those values obtained during
the summer months (between 0 and 5 mg/l). This is usually considered to
be due to a decrease in the temperature of the water in winter, which
increases the potential for oxygen dissolved within it. The low dissolved
oxygen content values in the winter months indicate hypoxic to anoxic
conditions (ANZECC/ARMCANZ 2000).

Figure 5.8 shows the DOC values for the deep boreholes over the
duration of the monitoring period. The values display a similar trend to
those identified in the shallow boreholes (as shown above), that is, some
suggestion of seasonal variation exists, with values of between 0 and -3
mg/l occurring in the winter months (anoxic conditions) and values of
between 0 and 5 mg/l occurring in the summer months (hypoxic/anoxic
conditions). There are insufficient data for interpretation of the values
obtained from BH 3 and 4 from 08/02/05 and 12/05/05, respectively.

In general, the results from the shallow and deep boreholes highlight
the similarity that exists between the dissolved oxygen concentrations of
the groundwater samples obtained from different depths on the site.

pH values
The pH values obtained from the shallow boreholes over the duration of
the monitoring programme are shown in Figure 5.9. The pH values
obtained from all four boreholes remain between pH 6.9 and pH 7.5 over
the two-year period.

There are however two exceptions to this trend; neither of which are
associated with the insertion of piles during November and December
2004. The first exception concerns the pH readings obtained from BH 1,
2 and 3 on 24/08/04. This may be due to contamination of the
groundwater from site construction, the products of which may percolate
down the borehole and/or adjacent to it. The second exception is the
increase in pH values on 30/01/06 for BH 1 and 2. It is suggested that in
this period, groundwater levels were particularly high (as shown in
Figure 5.2). This would either promote the influence of a different level
of sediment upon the water body, or be influenced by an increase in the
percolation of rainwater through the profile of the borehole (possibly as a
result of a significant rainfall event); hence causing a shift in pH values
during this period. Insufficient information exists on the pH values
associated with BH 3 and 4 after 08/02/05 for accurate interpretation.

Figure 5.10 displays the pH values obtained from the deep boreholes
over the duration of the monitoring programme. The trends identified
mirror those pH values obtained from the shallow boreholes, i.e. the pH
readings obtained from BH 2–4 on 24/08/04 are lower than the general
trend, and the pH values obtained from BH 1 and 2 indicate an increase in
alkalinity (pH 9.1 and pH 9.3 respectively) on 30/01/07. Due to the
similarity of timing between these events in both the deep and shallow
boreholes it is likely that the same causal factors are responsible.

Insufficient information exists on the pH values associated with BH 3
and 4 after 30/03/05 for interpretation purposes.

Temperature
The temperature values obtained from the shallow boreholes over the
duration of monitoring are shown in Figure 5.11. As can be seen, the
temperature of the groundwater from BH 2 and 3 between October 2004
and February 2005, and from BH 1 between October 2004 and April
2005, exhibit consistency in the seasonal trends highlighted. The
temperature values decrease over the winter period from 17ºC to 9ºC
across 2004–5, and exhibit a similar pattern across the winter of 2005–6
in BH 1 and 2. During the summer months (August to September 2004
and May to September 2005–6) temperature values increase from 11ºC
to 20ºC. Insufficient data exists after 08/02/05 until the end of the
monitoring period from BH 3 and 4, for any discussion of significance to
be undertaken. The insertion of piles adjacent to these boreholes is not
reflected in changes in the temperature of the groundwater.

Figure 5.12 presents the temperature values obtained from the deep
boreholes over the duration of the monitoring period. These values
mirror the results obtained from the shallow boreholes which again
appear to indicate seasonal changes in temperature between October
2004 and April 2005, and October 2005 to April 2006 (the winter
months); and August to September 2004 and May to September 2005–6
(the summer months). Once again, as shown above, insufficient data
exists for the accurate interpretation of the temperature values obtained
from BH 3 after 08/02/05 and BH 4 after 30/03/05.

Discussion

Comparison between water levels and adjusted redox
potential values
Figure 5.13 displays the combined results obtained from
the water level depths and adjusted redox potential
measurements for the shallow boreholes over the duration
of the monitoring period. As has previously been stated in
the water levels section, BH 1–3 display shifts in
groundwater depths immediately after the insertion of
adjacent piles on 06/11/04. BH 4 shows a change in
groundwater level associated with pile insertion, but this is
only of a very limited duration. The insertion of the piles
into the sediment in close proximity to the monitoring
boreholes results in fluctuations in the level of the
groundwater, and a shift in the overall pattern of
groundwater activity when contrasted against the data
generated prior to pile insertion. The results of the
borehole monitoring on subsequent site visits indicate that
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Figure 5.11  Temperature values obtained from the shallow boreholes over the duration of monitoring



the water levels in all four boreholes exhibit a degree of
re-establishment towards the levels recorded prior to pile
insertion, but that BH 2 exhibits a marked rise when
compared to BH 1.

The redox values also highlight a shift in the general
pattern of values when compared to the pre-pile insertion
data, and exhibit trends associated with the insertion of
piles adjacent to the shallow boreholes. The values
obtained from BH 1 and 3 show immediate changes in the
redox potential of the groundwater at these points. The
redox values obtained from BH 1 show an increase in the
reducing nature of the environment (which corresponds to
a decrease in water level), while the values from BH 3
indicate a shift to more oxidising conditions (which
correspond to a small increase in water levels).

Although the redox values obtained from BH 2,
immediately after pile insertion, display similar readings
to those taken from the start of the monitoring programme,
during the subsequent two monitoring periods the redox
values show a shift towards more oxidising conditions (as
shown in ‘Redox potential’ above). When compared
against the water level depths recorded after pile insertion,
the redox values do not react in precisely the same way as
the data for BH 1 and 3. Despite this, the data from the
following two monitoring periods show clear evidence for
an increase in water depth which is accompanied by a
change in the redox potential of the groundwater towards
more oxidising conditions (albeit with a lag time of
approximately two weeks).

As has been previously outlined, the water level depths
obtained for BH 1 indicate that the insertion of piles on
06/11/04 into the adjacent ground changes the level of the
groundwater for a period of approximately six months.
After this period, the water levels from 12/05/05 onwards
display data that is inconsistent with the deeper borehole
at this location. The interpretation here is that this
separation of water level data reflects near-surface
disruption of water table activity as a direct result of pile
insertion. Thus, while the redox values obtained after
30/11/04 suggest that the groundwater had re-established
equilibrium within several weeks of the cessation in

piling, the data is unlikely to be an accurate reflection of
the general conditions in the burial environment across the
site between February and August 2005.

The water level depths obtained between 26/11/04 and
08/02/05 for BH 3 display similar patterns of
displacement to those previously identified in BH 1. In
contrast, the water levels obtained from BH 2 display a
pattern which is commensurate with seasonality in the
data as both shallow and deep piezometers are reacting in
the same way through until May 2005. It is therefore likely
that from 08/02/05 to the end of the monitoring
programme, the limited redox values obtained from BH 2
are values associated with seasonal trends. The available
redox values from this period indicate that the water level
measurements obtained from both boreholes at this
monitoring point (BH 2) contained more oxygen, which is
considered to be occurring as a direct result of the
insertion of piles into the surrounding sediment. The
limited information available regarding the presence of
groundwater in BH 2, 3 and 4 from 08/02/05 to the end of
the monitoring programme (and in particular from April
2005 to May 2006) indicates that the insertion of piles has
resulted in severe disruptions in water table response at
this site. There is insufficient data to interpret the redox
values which are associated with BH 3 from 08/02/05 until
the end of the monitoring programme, due to the lack of a
water table across this period. In general the data obtained
from May 2005 to May 2006 do not reflect dominant
rainfall patterns for this period (Figure 5.4 above), and the
data would suggest that the piling is the primary variable
in the reduction of the water table across the area of the
survey.

Only three monitoring visits to BH 4 from 12/12/04 to
the end of the monitoring programme provided evidence
of a water table. This information indicates that the
insertion of piles adjacent to BH 4 has significantly
impacted upon the water table, and it is not possible to
identify whether equilibrium will be re-established in the
future. The lack of water within the boreholes at this
location (BH 4) makes it impossible to monitor the redox
potential of the groundwater. Furthermore, even during
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Figure 5.12  Temperature values obtained from the deep boreholes over the duration of monitoring



periods of groundwater measurements (between October
2004 and March 2005), only one redox measurement
(30/03/05) was collected. The reason for this anomaly is
not known. On the basis of the above observation it is
apparent that while the monitoring programme is of some
duration, the reliance on data obtained from piezometers
has proven to be severely limiting both in terms of data
recovery and as a corollary, data interpretation.

In addition to the above observation, there are a
number of associated limitations between the water table
data and the redox potential measurements recorded over
the monitoring programme in this dataset. These are listed
below:

• there was only one redox potential value (BH 2)
obtained from the first two monitoring visits, despite
the collection of groundwater measurements from BH
1–3 during this period

• although redox potential values from BH 1–3 were
obtained from a monitoring visit on 30/30/05, there is
only one associated water table measurement (BH 1)

• during the first nine months of the monitoring
programme only three redox measurements were
obtained from BH 4. This is in contrast to the seven
groundwater readings collected during the same
period

• redox values were obtained on 12/05/05 (BH 4),
07/07/05 (BH 2), 20/10/05 (BH 3) and 08/02/05 (BH
1) even though there is no record of associated water
table measurements. Groundwater measurements
were collected on 12/05/05 (BH 2 and 3) and 20/10/05
(BH 2), without associated redox values. It is not
possible to ascertain why these datasets are
incomplete, as the presence of water within the
piezometers should allow for the measurement of
associated redox potentials.

Figure 5.14 displays the combined results obtained
from the water level and adjusted redox potential
measurements for the deep boreholes over the duration of

the monitoring period. As has been stated under ‘Water
levels’ above, BH 1 and 2 display a lowering of water
levels commensurate with the impact of piling, while the
groundwater depths associated with BH 3 and 4 do not
indicate change immediately after pile insertion. It is
suggested that the lack of response in BH 3 and 4 reflects
that fact that the degree of saturation at depth is equivalent
to the prevailing water table, which is not producing an
immediate response to piling.

In contrast, in addition to the fact that the redox values
obtained from BH 3 and 4 do not display trends associated
with pile insertion (see ‘Redox potential’above), a similar
lack of reaction is apparent in BH 1. However, the two sets
of redox values obtained from BH 2 immediately after
piling and at subsequent two-weekly monitoring visits,
indicate that the piling has impacted upon the redox levels
for approximately one month after pile insertion.
Measurements taken from these two monitoring periods
show that the reducing conditions that characterise this
location prior to piling have been replaced by moderately
reducing conditions.

While similar patterns of water table responses occur
between 06/08/04 and 08/02/05, and after 04/05/06, the
water level data obtained between 08/02/05 and the end of
the monitoring programme from the deep piezometer at
BH 1 displays a pattern that differs to that obtained from
the shallow piezometer at this location (Figure 5.13), and
as such, the deep piezometer could be reflecting seasonal
trends. This is supported by the observation that this
pattern is also reflected in the overall redox values
obtained during this period for BH 2. However, contrary to
this, the low level of groundwater present in BH 2 (shallow
piezometer) suggests that pile insertion on 16/11/04 not
only has an initial impact upon the water level, but also a
subsequent (cumulative) effect between February and
May 2005, when no water is recorded within the
piezometer. Insufficient values exist from BH 2 for an
accurate interpretation, due to the lack of a water table
during this period.

The limited water level data available for BH 3 and 4
between 08/02/05 and the end of the monitoring period
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Figure 5.13  Water level depths and adjusted redox potential values obtained from the shallow boreholes over the
duration of monitoring. The dashed lines indicate the redox potential values



indicates that the groundwater has been significantly
affected by the insertion of piles in the surrounding area.
This lack of data prevents the assessment of redox
potentials of the groundwater during this period of
monitoring.

As has been noted above in relation to the comparison
of water level data and associated redox potentials
obtained from the shallow piezometer monitoring, a
number of limitations are inherent in the dataset relating to
the results obtained from the monitoring of the deep
piezometers at this site. These are outlined below:

• there was only one redox potential value (BH 2)
obtained from the first two monitoring visits, despite
the collection of groundwater measurements from BH
1–4 during this period

• although redox potential values from BH 1–4 were
obtained from a monitoring visit on 30/03/05, there are
only three associated water table measurements (BH
1, 2 and 4)

• redox values were obtained on 12/05/05 (BH 4)
07/07/05 (BH 2) and 20/10/05 (BH 3) even though
there is no record of associated water table
measurements. Groundwater measurements were
collected on 12/05/05 (BH 3) 20/10/05 (BH 2 and 4)
30/01/06 (BH 2) and 04/05/06 (BH 3) without
associated redox values.

Comparison between dissolved oxygen content and
adjusted redox potential values
Figure 5.15 shows the combined results obtained from the
DOC and redox potential values for the shallow boreholes
over the duration of the monitoring programme. It is
apparent that, when compared against the results obtained
from the study of the redox potentials associated with BH
1–3, the measurements obtained from the DOC of these
boreholes do not demonstrate any significant changes that
can be directly related to piling impacts (see ‘Dissolved
oxygen content’ below), although BH 2 does exhibit a
marked peak shortly after pile insertion.

Although there are insufficient data available after
08/02/05 until the end of the monitoring programme, from
which an interpretation of the DOC values can be
generated, after February 2006 it appears that the values
from BH 1 and 2 may be indicating seasonal fluctuations.
This trend is mirrored by the associated redox values that
were obtained over the same period of monitoring.

As with the data generated from the monitoring of
redox and water levels, there are again limitations inherent
in the data generated for DOC and the redox potentials
obtained over the duration of the monitoring programme.
These include:

• there were two redox potential values obtained from
the first two monitoring visits (BH 2 and 4), despite the
collection of DOC measurements from BH 1–3 during
this period

• redox values were obtained on 16/11/04 (BH 4),
12/05/05 (BH 4), 30/03/05 (BH 2), 07/07/05 (BH 2)
and 20/10/05 (BH 3), even though there is no record of
associated DOC measurements

• dissolved oxygen content measurements were
collected on 30/03/05 (BH 4) and 12/05/05 (BH 2 and
3) without associated redox values.

Figure 5.16 displays the results obtained from the
DOC and redox potential values from the deep boreholes
over the duration of the monitoring period. The values
display similar seasonal trends after February 2006 to
those identified in the shallow boreholes (below). In
general, the redox potential values obtained from BH 2
indicate the impact that adjacent piling has had upon the
groundwater (for a period of one month). The DOC
measurements mirror this trend to some degree (as noted
above in the shallow piezometer).

Throughout the remainder of the monitoring
programme (i.e. after 08/02/05) the limited DOC values
obtained from BH 1 and 2 appear to reflect seasonal trends
in the data. This is mirrored by the redox potential values
collected from BH 1 over the same period. Only minimal
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Figure 5.14  Water level depths and adjusted redox values:  obtained from the deep boreholes over the duration of
monitoring. The dashed lines indicate the redox potential values



data exists from the DOC measurements of BH 3 and 4
until August 2005, limiting the observations that can be
drawn from this dataset.

There are several limitations in the dataset for the
deeper piezometers. These are outlined below:

• there were only three redox potential values obtained
from the first two monitoring visits (BH 2–4), despite
the collection of dissolved oxygen measurements
from BH 1–4 during this period

• redox values were obtained on 30/03/05 (BH 3),
12/05/05 (BH 4), 07/07/05 (BH 2) and 20/10/05 (BH
3), even though there is no record of associated DOC
measurements

• dissolved oxygen content measurements were
collected on 12/05/05 (BH 3), 20/10/05 (boreholes 2
and 4), 30/01/06 (boreholes 2 and 4) and 04/05/06 (BH
4) without associated redox values.

pH and temperature values
The pH and temperature values obtained over the duration
of the monitoring programme have been discussed in the
relevant sections above. The results of the pH values
recovered from the shallow and deep boreholes indicate
that stable, near neutral conditions prevail (between pH
6.9 and pH 7.5) across the monitoring period.

The temperature values obtained from the shallow and
deep boreholes also display marked similarities
throughout the monitoring programme. Seasonal trends in
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Figure 5.15  Dissolved oxygen content and adjusted redox potential values obtained from the shallow boreholes over
the duration of monitoring. The dashed lines indicate the redox potential values

Figure 5.16  Dissolved oxygen content and adjusted redox potential values obtained from the deep boreholes over
the duration of monitoring. The dashed lines indicate the redox potential values



both datasets are evident, with lower temperatures in the
winter months (October–April), and higher values in the
summer months (May–September).

Neither the pH nor the temperature values provide
direct information which can be used to assess the impact
of piling activities on the water table over the two-year
monitoring period (and hence the preservation status of
the burial environment). However, the pH values have
been used indirectly when ‘adjusting’ the redox potential
measurements obtained from the groundwater for data
comparison.

Conclusions

The environmental parameters described above, which
were used to determine the physico-chemical nature of the
burial environment at Zone D of the Vancouver Centre,
have been used by many researchers prior to this study
(Brunning et al. 2000; Caple 1996; 1993; Caple and
Dungworth 1997; Lillie and Smith 2007b; Smith 2005;
Smith and Lillie 2007). However, in contrast to many
previous investigations all of the measurements assessed
in the current study have been obtained from groundwater
samples at four monitoring points, comprising paired
shallow and deep piezometers (Figure 5.1).

Although comparable data can be obtained between in
situ soil and groundwater measurements in order to
characterise the burial environment, recent research has
shown that groundwater monitoring can produce
erroneous results which are difficult to replicate
(Matthiesen et al. 2004). This situation is further
compounded by the lack of water recorded from the
boreholes at certain times during the monitoring period.
The lack of water makes it impossible to record data for
monitoring of the associated parameters such as redox
potential, pH, temperature and dissolved oxygen content.
Groundwater sampling therefore inhibits the generation
of environmental data for interpretative purposes during
the monitoring programme.

The environmental dataset is incomplete, with many
values for each of the parameters measured being missing.
Although it is not possible to determine why this lacuna
occurs, it is somewhat surprising, particularly given the
fact that the presence of groundwater enables the
measurement of all other associated environmental
parameters to take place.

As has been mentioned under ‘Previous studies’above,
two types of piles are primarily used in construction; these
are displacement/non-displacement piles and flight
augured piles. Displacement piles are damaging to
archaeological deposits due to displacement of the ground
that surrounds the pile (Williams 2006).

[Editor’s note — ‘Displacement piles were used at the
Vancouver Centre due to the aggressive water table which
had contaminants and also was strong flowing, which in
seams would wash out the poured concrete, so steel tubes
were sleeved and used precast’ — pers. comm. Kevin
Malle, Eastern Area Director Alfred McAlpine].

As can be seen from the interpretation of the results
generated from the two-year monitoring programme of
the burial environment at the Vancouver Centre, the
insertion of piles into the sediment adjacent to the shallow
and deep boreholes has impacted on the groundwater
levels, redox potential values, and to a lesser extent, the

DOC values that characterise the burial environment at
this location.

Although the groundwater levels show an immediate
shift in relation to piling activity, there is some suggestion
of an interval of approximately two weeks between
changes in water levels and associated changes in redox
potential and DOC values. While this is not displayed in
all of the readings obtained from the redox and DOC
values, researchers must be aware of its implication in
assessing how the physico-chemical status of the burial
environment changes both during and after piling
activities.

The environmental results indicate that after an initial
reinstatement of water levels, which are broadly
equivalent to those in evidence prior to development, the
cumulative effects of the piling activities become apparent
from February to May 2005. After this period, the
intrusive nature of the piling displaces the water from the
shallow boreholes, and also from deep BH 2–4, until the
end of the monitoring period. In general, the evidence
indicates that groundwater equilibrium is not
re-established before May 2006, and at this point only BH
1 and 2 exhibit some level of equilibrium. Only further
water table monitoring will determine whether any
reinstatement of water tables will occur at this location.

Over the duration of the monitoring programme, the
insertion of 923 piles on site has had a significant effect
upon the groundwater levels (as measured by the four
boreholes) and probably influenced the physico-chemical
status of the burial environment in Zone D of the
Vancouver Centre. As a consequence, it should be
assumed that the in situ burial conditions beneath the
Vancouver Centre will be compromised, and as noted, the
disruptions will extend down to depths of c. 3 to 4m below
the modern ground level at this location.

This situation will significantly enhance the potential
for the microbiological decay of the organic archaeol-
ogical deposits within the underlying sediments as oxygen
levels increase, promoting a shift from anaerobic to
aerobic conditions within the underlying sediment.
Furthermore, the data generated up until the end of the
monitoring programme indicate that groundwater equilib-
rium has not been re-established. As a consequence, it is
impossible to determine the continued impacts that the
piles will have upon the archaeological resource.

The data generated are uneven in resolution, and a
number of alternative measures for recording in situ
parameters in the burial environment are recommended
below. However, it should be emphasised that the results
discussed above are of sufficient resolution to indicate that
the cumulative effect of 923 driven piles in a relatively
constrained area has had a significant impact on the water
table beneath the Vancouver Centre. The nature of the
piles used is considered to be a primary factor in the
creation of the negative impacts on the burial environment
at this location.

Recommendations

Due to the restrictive nature of the environmental
monitoring of the groundwater present within the shallow
and deep boreholes, it is strongly recommended that
future monitoring of archaeological deposits in this type
of development should include the in situ analysis of redox
potentials in the burial environment. This can be achieved
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by the insertion of a number of platinum-tipped redox
probes of different lengths into the soil matrix at various
pre-defined locations, in order to identify the
oxidizing-reducing nature of the deposits, without the
reliance on the presence of groundwater for assessment
purposes. Previous research has shown that in situ redox
probes produce more stable, reliable readings than their
portable counterparts (Matthiesen et al. 2004).

The generation of complete environmental datasets
would help the interpretation of the values obtained during
the monitoring programme. The lack of data in many of
the environmental parameters considered prevents the
accurate identification of trends within the data. Although
this is partly due to the destruction of BH 3 in January
2006, which prevented further data generation, the
majority of the missing values cannot be explained, as data
for groundwater values were obtained during associated
site visits.

In order to determine any seasonal changes in the
physico-chemical nature of the burial environment at the
Vancouver Centre prior to pile insertion, future
investigations should include the collection of baseline
data for a minimum of one year before development
begins. This information can be subsequently used in
order to produce greater accuracy in the identification of
piling impacts during the development process.

An analysis of borehole transects across the area of
development is of fundamental importance for the
understanding and interpretation of water table reactions
to piling, as the sedimentology of the area will exert an
influence on water movements.

To enhance the accuracy of the monitoring programme
is it also recommended that a greater number of boreholes
be installed over the site in question in order to monitor at a
higher resolution groundwater fluctuation prior to, during
and after pile insertion. The boreholes would be inserted
in a grid format over the site to maximise the assessment of
pile impacts on the groundwater level. The current
locations of the four boreholes which are situated around
the perimeter of the site cannot provide accurate
information on the hydrology of the burial environment
within Zone D of the Vancouver Centre. This is due to the
fact that as the water table is displaced by pile insertions
adjacent to the monitoring boreholes, incipient shifts
within the level of the groundwater will therefore occur in
all locations on the site wherever further piling is
undertaken.

In order to avoid damage to monitoring points,
reinforced concrete sectional manholes should be
installed, whenever possible, over monitoring locations
(as undertaken previously Lillie and Cheetham 2002a and
b). Piezometers, redox clusters and coring for the retrieval
of pH, temperature and other data could easily be
recovered from these locations if necessary.

The resolution of the data retrieval would be enhanced
by bi-weekly monitoring (as advocated by Smit et al.
(2006), as the data smoothing (associated with quarterly
monitoring) and lack of data (due to an absence of water
caused by disruption of the water table due to piling
activities) highlighted in the current study, has proved to
be severely limiting in relation to the interpretation of the
data generated.

As it was anticipated that the data generated during the
current monitoring programme would help to inform
future planning applications within the area, the following

points are offered as a minimum requirement for any
future monitoring programme where it is anticipated that
waterlogged burial environments with the potential to
preserve archaeo-environmental remains are encoun-
tered:

• all parties involved in the planning process need to be
on site at the start of the development process in order
to agree the programme of monitoring — PPG16
requirements must be adhered to at this stage of the
process

• a detailed stratigraphic survey of the area to be
monitored is required in order to ensure that
monitoring points are located strategically (Lillie
2007)

• in areas where the activities associated with the
development have the potential to impact on
monitoring locations, protective measures, such as the
use of reinforced concrete sectional manholes, should
be a priority

• it is essential the seasonal data is generated so that pre-
and post-development impacts can be assessed. As
such, a minimum dataset of 12 months duration is
needed before any development impacts occur at the
site being studied

• while dipwells or piezometers are essential for the
monitoring of water level activity, and can be used to
obtain data on the physico-chemical characteristics of
the burial environment, the current study has
demonstrated that they are wholly inadequate in
situations where disruption to the hydrology of a site
might be anticipated. As such, the following measures
are recommended:

• in addition to dipwells and piezometers, the use of in
situ platinum tipped redox probes is essential for the
recovery of reliable redox data

• the use of boreholes should be considered for the
obtaining of pH and temperature data when
dipwells/piezometers are dry, in order to ensure
continuity in data generation

• wherever practicable the resolution of data generation
should not be lower than monthly in resolution, and
the preferred option would be bi-weekly, in order to
reduce the smoothing effects of lower resolution data
gathering practices (Smit et al. 2006)

• a baseline survey of the development site is required
prior to development impacts. This survey should
characterise the burial environment through borehole
survey and a 12 month programme of environmental
monitoring (e.g. water levels, redox, pH, temperature,
electrical conductivity, soil moisture content and
dissolved oxygen contents — DOC) as a minimum
requirement. In addition, in areas where waterlogging
of the depositional sequences is identified, an
assessment of the physical state of preservation of the
archaeo-environmental resource should be undertaken
whenever possible.

These recommendations represent a minimum
requirement for in situ studies, but, while they are not
exhaustive, the specific context of the sites investigated
will necessitate approaches that either enhance, or perhaps
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even reduce, the level of analysis undertaken. Certain
parameters can provide overlapping information, while
others are time consuming.

Finally, it is essential to gain agreement between all
parties involved in the development process — this is
fundamental to the development of a viable and
deliverable monitoring programme that will be of value to

all end users. The current study has shown that the
generation of discontinuous, post-development data,
severely limits the conclusions that can be drawn from the
dataset. In the current study the water table data has
provided the most reliable indicator of the impacts of
development on the burial environment studied.

99



Chapter 6. Discussion

Introduction

While the project represents the most extensive
investigation of the archaeology of medieval King’s Lynn
in recent decades, it is important to understand its
limitations. Constrained to specific areas and depths
dictated by the proposed development impacts,
opportunities for comprehensive investigation of large
areas, or the complete stratigraphy of whole land units
(tenements) were not offered. Coupled with the inevitable
truncation and destruction of medieval remains by 19th-
and 20th-century development, the scope for broad and
comprehensive interpretation of the results is unavoidably
limited. That said, the value of the results is enhanced by
presence of the seminal three-volume King’s Lynn
Archaeological Survey, providing a large scale context
within which to set the results of this project.

The landscape preparatory to settlement
(Fig. 6.1, Table 6.1)

Pre-settlement deposits were revealed in places across the
zones of investigation, and some conclusions can be
cautiously drawn regarding their formation, and set
against those drawn by earlier work.

During the investigations the top of marine/estuarine
sediment sequences were generally encountered at
between 1m to 2m below the existing ground surface (or
between 3.3–4.6m OD), except where removed by
modern construction. The deposits varied between
absolutely sterile strata and the fills of deep channel/tidal
creeks containing medieval pottery.

Comparison of the upper levels of sterile marine and
estuarine sediments (archaeological ‘natural’) from the
excavations and from the early occupied areas of the High
Street and Norfolk Street (Table 6.1) do not show
significant variation. It is therefore reasonable to suggest
that occupation was made possible once natural sediment
formation had reached a certain level. The archaeological
record from this project provides no indication that a

formal exercise of large-scale area reclamation took place
prior to initial occupation in each zone.

A notable characteristic of the natural topography at
the historic heart of King’s Lynn is a number of ridges
discernible in the modern street levels. These have been
reconstructed as natural ‘banks’by Clarke and Carter (see
Figure 6.1) and would have provided slightly drier and
higher natural ‘causeways’ across this essentially low-
lying and marginal landscape. Owen (1984, 5–6) has
emphasised the potential vast scale of saltern mounds
generated in the early medieval period, with the
implication that the mounds themselves form these banks.
Clarke and Carter (1977, 411–12) argue for a more natural
formation process of sand banks that would have formed
dry islands in the lynn or pool that gave rise to the town’s
name, and attracted salt-working to the area. In support of
this alternative, it is notable that thick sand deposits, seen
in Zones A, C and E, showed no evidence of related human
activity and there is no reason to suspect they are anything
other than natural formations.

Early settlement (up to the 13th century)
(Fig. 6.2)

As outlined in Chapter 1, the story of King’s Lynn does not
begin with Herbert de Losinga in 1090. Hutcheson (2006)
argues convincingly that the town’s roots lie within the
estate structure of the Middle Saxon kingdoms of East
Anglia and Middle Anglia. Of the high status sites,
Bawsey, some 3 miles to the east and on the River
Gaywood, may be seen as one of the elements that was
brought together to form King’s Lynn. It seems likely that
by the late 11th century Bawsey was losing its usefulness
due to silting up of the River Gaywood, and this changing
landscape led to a decline of salt working in the Gaywood
manor. As Figure 6.2 shows, the core of early medieval
King’s Lynn is at the conjunction of a number of low but
distinct ‘peninsulas’, an area containing several foci of
administration, communication and (embryonic) industry
(Hutcheson 2006, 101). Thus the elements of early
medieval urbanisation were already present, but not until
1090 were they centralised and formalised.

That said, no archaeological evidence was found for
any of these proto-urban elements in the investigated
zones. Such absence supports the contention implied by
Figure 6.2 and Hutcheson’s argument, that Losinga’s
establishment was set on the higher ground — the spine of
the later town. Settlement off the spine would only occur
under pressure from the burgeoning town later in the 12th
century, particularly in that area known as Newland,
situated between the two markets.

Newland
Zones A, B, and C of the excavations are all within the area
of ‘Newland’ north of the Purfleet. The ‘founding’ of
Newland north of the Purfleet is dated to 1146–1150 by
William de Turbe the Bishop of Norwich, in his grant of St
Nicholas’s chapel and land for settlement (see Chapter 1).
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The excavations
12th/13th century or later
occupation

Early occupied areas as noted in the
NHER 11th/12th century

Zone A: 3.98–4.48m OD Norfolk Street
3.9m OD (13 Norfolk Street
NHER 1172, Fig.2.1/20)

Zone B: 3.14–4.58m OD High Street
3.96m OD  (40–41 High Street
NHER 1196, Fig.2.1/3)
3.96m OD  (21 High Street
NHER 1217, Fig 2.1/16)

Zone C: 3.9m OD

Zone E: 2.97–4.13m OD

Table 6.1 Upper level of sterile marine and estuarine
sediments



Dorothy Owen argues that the Tuesday Market area,
Briggate and Damgate were settled within a few decades
after the foundation of St Margaret’s in 1096 (1984, 11).
The scarcity of dating evidence found in the excavations
for occupation in the late 11th to early 12th centuries (and
what there was appears to be residual) does not suggest
that any such occupation extended into the Broad Street
and New Conduit Street areas of the Newland. Rather the
occasional finds seem to represent early midden deposits
on otherwise undeveloped and sterile sediments, and
could have derived from some distance away. Clarke and
Carter also note the absence of early material in
investigations and observations in Broad Street (Fig. 2.1)
although these investigations were generally shallow in
depth and small in area.

Among the earliest features within the present
excavations were linear cuts in Zone B that may have
combined the functions of drainage, small boat access
from tenements to the larger fleets, and property
demarcation. The 12th-century clay-lined cut 25158 in
Trench 21 was orientated approximately at right angles to

Broad Street. This presumably linked to ‘Collewilesflet’
which ran down the centre of Broad Street. Again, an
approximately N–S aligned channel was excavated in
Trench 8 that extended beyond the limits of the trench (at
least as far as Trench 9 and probably to Trench 11) and
contained only medieval Sandy Coarse wares in the lower
fills. The analysis of the foraminifera and ostracods from a
lower fill (864) of the channel suggests it was formed in a
freshwater/fluvial channel environment and is therefore
likely to have been linked to (or an adaption of) a natural
watercourse (possibly again the ‘Collewilesflet’ channel).
The feature appears to be extant at the time of the 1557
Chamberlain’s survey which informs Parker’s map of the
Damgate Ward, 1568–1579 (Parker 1971, fig.7).

Evidence of the way in which the channels (fleets)
were stabilised was observed in the form of oak ‘land-
ties’. These comprised long unworked horizontal timbers
fixed or tied to upright stakes and buried in unconsolidated
dumped material alongside channels. Such simple land
anchors are known from Anglo-Saxon times to the 19th
century (Goodburn 2003). Elements of land-ties were
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Figure 6.1  Reconstruction of the natural banks in King’s Lynn shown against modern street plan
(after Clarke and Carter 1977, fig. 186)



revealed at the base of a slot in Trench 22 showing the
presence of a channel here on a close alignment to that
seen in Trench 21. A land-tie was also observed in Trench
11, which may relate to the southern extent of the channel
seen in Trench 8. These were similar structures to those
recorded in the ‘Bishop’s Lynn’ excavations at Sedgeford
Lane/NHER 1211–15, 1217 (Clarke and Carter 1977,
figure 21; this volume Fig. 2.1/13 and/16) where a group
of 18 timber structures (dated by stratigraphically
associated ceramics to the late 14th–15th century) formed
a revetment and stabilisation south of the Purfleet prior to
construction of a 15th-century quay. In Baker Lane/
NHER 1219 (Clarke and Carter 1977, figure 35; this
volume Fig. 2.1/22), the site of two tenements containing a
series of wattle-walled buildings dating to 1150–1250 was
divided by a large drainage ditch leading to the Purfleet
onto which both tenements fronted. Land-ties were found
consolidating the side of the channel.

In Zone C, the north side of the Purfleet produced a
wider variety of possible 12th-century ceramics in these
early settlement deposits than was the case in Zones A and
B. In addition to the Sandy Coarse wares, Ely ware,
Grimston ware and Rhenish Grey ware were recovered.
Although no related structural evidence was found, there
is a clear inference of growing domestic and commercial
activity in the vicinity, initially focussed on the principal
waterway link to the Ouse. By contrast only a few sherds
of Sandy Coarse ware pottery were recovered in the early
deposits in Zone A, suggesting that the area immediately
to the east of Broad Street was slower to develop.
Similarly, there is no indication of occupation in Zone E.
Although the founding of St James’ chapel before 1146
shows some expansion from St Margaret’s eastwards —
little more than 100m south-east of Zone E at Clough Lane
— it seems likely that the expansion was confined to
Clarke and Carter’s ‘natural banks’ and perhaps a north–
south thoroughfare (Fynnes Lane/Tower Street; Clarke

and Carter 1977, figure 194) parallel to Briggate, c. 50m to
the west of Zone E. The archaeology as recorded shows no
artefactual evidence pre-dating the 12th century, and the
medieval material that was found appeared unrelated to
distinct archaeological features. The conclusion must be
that this area was at this time still open and undeveloped,
but exploited (via its natural channels) for its fish, even if
on a modest scale, as suggested by the fishing reel (Fig.
4.10).

The reclamation process in Newland
(Plate 6.1)

The development of Newland through the medieval boom
period of the 13th century can be seen as an evolutionary
response to the increasing levels of trade flowing through
the growing port, attracting more settlers to the relatively
prime location. Newland was at once close to the main
arterial waterway of the Great Ouse, and two of its
principal feeders the Purfleet and the Gaywood, and also
between the two markets that provided the economic
stimulus.

The canalisation of the natural watercourses, and the
use of the area (particularly behind the frontages) as a
communal midden, brought about a steady reclamation.
How much was this a process of ad hoc individual
enterprise? Was the church a major organiser? There is no
doubt that the construction of the Bishop’s Staithe (see
Figure 2.1) was a direct project instigated by the Bishop,
clearly intended to establish as much control as possible
over the expected trading boom. Attempts to tightly
regulate the process of reclamation of land — particularly
in the prime commercial locations alongside the river and
principal fleets — did not appear to be entirely successful.
Owen attributes much of this to the strength of the Great
Gild and to individual merchants taking the initiative to
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Figure 6.2  The notional topography of 12th-century settlement based upon the 5m OD contour line, showing the
siting of the early settlement foci on a ridge and headland between two river valleys (after Hutcheson 2006, fig. 6)



build their own quays and wharfage (Owen 1984, 22). The
other factor was the natural drying out of hitherto marginal
land both to the east of the central north–south spine of the
settlement, and further north around the area of the
Tuesday Market.

On the basis of the extensive work done along the
waterfront in London in the past few decades, Schofield
and Vince argue that the process of urban waterfront
expansion in the early medieval period often involves
three common factors — a church, a landing stage or
purpose-built wharf, and an area of reclamation, the sum
of the three signalling the importance of that location as a
node or hub in the trade and communication network
(Schofield and Vince 2003, 68–9). But does the church
represent a precondition of the economic importance of
the spot or is it a response to an already established secular
site?

In the case of King’s Lynn, while the initial impetus for
waterfront development came from the church, it seems
that Mother Nature, human nature and commerce
combined to outflank the Church’s intended control over
the town’s economy. As a reasonable land route was
established running north from South Lynn, and meeting
the east–west route (Damgate) through Gaywood, a
Common Staithe was established and it became more
attractive to load and unload there, rather than waste time
and effort trying to reach the Bishop’s Staithe upstream.

The spread of private wharfage along the subsidiary
channels further eroded the Church’s monopoly.

The scattered nature of the current excavations, and the
restricted depth of many of the trenches limits the
conclusions that can be drawn on this issue. It seems
nevertheless apparent that there is no evidence of a
systematic or large-scale reclamation of the land within
the Newland area in the 13th or 14th centuries. The use of
the area bounded by King’s Street, New Conduit Street,
Broad Street and Norfolk Street as a communal midden
implies no serious joint effort to reclaim the land.
Evidence from Trench 8 (see Figure 3.7) points to the use
of parts of the area for craftworking, and as a dumping
ground for craft waste, with subsidiary water access out to
the larger fleets.

In Zone A Trench 4, overlying the natural sediments
was a peat deposit containing 13th-century pottery. This
was overlaid by silts and further layers of peat, layers that
revealed 14th- and 15th-century pottery. Analysis of
ostracods from a column sample through this sequence
indicates that the deposits formed in a tidal marsh-creek/
channel environment; in other words this was a natural
accretion of material over a period of time, not a sudden
raising of the ground level by artificial means. The
implication is that this was predominantly dry ground,
which was, if not built upon, then at least useable as a
surface.
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Plate 6.1  Artist’s reconstruction of the Newland, viewed from the vicinity of Belvaco’s Bridge
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Figure 6.3  The medieval street layout with modern street names and excavation zones indicated (after Clarke and
Carter 1977, fig. 193)



The developing settlement
(Plate 6.2)

The sequence and geography of expansion in the Newland
of King’s Lynn is likely to have been driven by
topographical and commercial influences, rather than by
formal ‘town planning’, as discussed in Chapter 2. In the
‘Newland’the sequence seems to be the natural drying out
of the land followed by horizontal midden dumping, street
frontage property demarcation and consolidation of land
through localised drainage channels and the stabilisation
of both natural and artificial fleet and river banks. The
earliest occupation was in Zones B and C, both relatively
close to the main arteries of occupation in Newland, King
Street and Damgate. Of the two peripheral areas, Zone A
was developed late in the medieval period, and Zone E —
for reasons of both topography and historical circumstance
— did not see substantial development until the 16th
century.

The laying out of Newland took into account the
natural topography of the waterfront, and the early north–
south route linking the two markets, resulting in a partially
gridded layout (Parker 1971, 38). The earliest surviving
tenancy register, the Newland Survey of 1250, rarely
mentions the occupations of tenants, but Parker suggests
that there is already evidence of the consolidation of
enclaves — by status or occupation or practicality (1971,
36). So for instance Damgate became the favoured home
of the wealthier merchants, while their warehouses and
workshops lay along the Purfleet. As pressure on access to
the waterfront grew, fullers and tanners — who needed
plentiful water for their work but not necessarily
immediate access to the waterfront and wharfage — were
moved out to the east of Broad Street.

Records indicate that tanners and dyers were
established in Heukwaldes Lane (some 75m east of Zone
A) by the 12th century (Owen 1984, 15). However, their
distance from the heart of Newland at this early date
cannot be taken as an indicator that all the space in
between was also occupied. The stench created by tanning
and fulling was such that the industry was typically
banished to sites as far from occupation centres as was
reasonably practical. The industry needed water, but did
not need to be close to the commercial wharfage. Later
documentary evidence shows how much effort was spent
in the town to try to maintain a tolerable urban
environment (see below).

The density of occupation in the heart of Newland is
better suggested by the Survey of 1250, which records
only two occupied tenements along the east side of Broad
Street, and only five occupied tenements along the north
side of New Conduit Street (Parker 1971, 36).

While there is no suggestion of formal organisation of
the Newland settlement, it is argued by Parker (1971, 36)
that the character of occupation within even a relatively
small area like Newland could vary markedly from street
to street, in density, status, and character. Would that
necessarily be visible in the archaeological record?

In some respects one can say a cautious yes; the
substantial stone-founded building in Zone C Trench 18,
along the north side of New Conduit Street suggests a
reasonable degree of affluence. Conversely, the high
quantity of leather offcuts and shoe-making debris from
Zone B Trench 8 clearly points to a focus of industrial
activity. Through the commercial and social development,

certain areas and tenements acquired their own identity —
a phenomenon similar to that evident in inland medieval
towns, but possibly more exaggerated in a town whose
dominant focal point was the port and the passage of trade
through it. In the light of this phenomenon, it is worth
examining the main zones, B and C, individually. It was in
Zones B and C, along the banks of the west–east Purfleet
and the north–south ‘Collewilesflet’ that sustained 13th-
century development is most evident.

Zone B
Initial activity is shown by the excavations to be 12th-
century horizontal midden dumping followed by
formalisation and stabilisation of natural channels, the
setting out of wattle fenced tenements and the cutting of
drainage ditches. The excavations were not a comp-
rehensive investigation of the early structural elements of
settlement, but it appears that timber and wattle buildings
quickly gave way to more substantial buildings; along the
west side of Broad Street the stone footings are sufficient
as plinth walls for timber superstructures. Clarke and
Carter concluded, on the basis of buildings revealed in
excavations, that at least until the middle of the 13th
century the stone walls were almost never more than
above-ground foundations for timber buildings (1977,
439).

The exception they cite at Sedgeford Lane (1977, 439)
revealed foundations of gravel and sand, which seems
likely to have supported a fully stone-built structure.
Trench 18 in Zone C revealed similar evidence, along with
timber piling, suggesting that the building on this site was
of some status, and elaboration. This contention may be
supported by the large stone arched doorway — dating
possibly to the late 13th or early 14th century — that
fronted the passage extending down the east side of the
tenement, and survived until the 1970s (Pl. 3.4)

This property layout — of the tenement being long and
narrow, with a short frontage acting often as a shop, and a
hall and workshop, warehouse or service ranges extending
at right angles to the street — is a common medieval urban
solution to the need to give as many tenants as possible a
share of the street frontage. In this instance it was necessary
not only for straightforward commercial exposure, but also
to allow access to wharfage, along the fleets. As Parker
notes, where the wealth of the tenant allowed it, the
property layout could alternatively have the hall arranged
parallel to the street (1971, 56), although no instances were
found in these excavations. If this more affluent layout is
seen to be characteristic of the merchant, water-side
tenements of the main north–south thoroughfares like High
Street or King Street, then maybe New Conduit Street
represented the second tier of status, with Broad Street at
the third level.

A bone template and bone needles retrieved from the
excavations show the presence of button or bead
manufacturers and weavers along Broad Street during this
period. At the time of the Newland Survey in the 13th
century, Broad Street had become a focus for the clothing
industry. Fifteen hearths representing the base of vats for
cloth dying or brewing, dating to the late 13th/14th
century were recorded in observations during the 1960s
and 1970s construction of the Vancouver Centre (NHER
1183, Fig 2.1/2). Other Broad Street trades listed in the
Survey include a haberdasher, a pavior, a carpenter, a
goldsmith and a horsemill to the south of the street. The
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clothing trade presumably utilised water from
‘Collewilesflet’, which is recorded as running down the
centre of Broad Street and connecting with the Purfleet.
Despite the concentration of industry along Broad Street,
there may still have been open or empty plots, as the
absence of contemporary domestic occupation in Trench
21 suggests.

Both these excavations and those published by Clarke
and Carter show a general under-representation of
artefacts from the high medieval period between the 14th
century and the start of the 16th century, (see Blinkhorn
Chapter 4; Clarke and Carter 1977, 432). This scarcity of
finds must be partly due to the obvious causes, the limited
deep excavation and the wholesale truncation of layered
strata by modern (20th-century) development. However
there are also factors peculiar to King’s Lynn that help
explain the dearth of artefactual material. There is ample
documentary evidence that public hygiene became a
pressing problem in the later medieval period as the town’s
population grew — a problem no doubt exacerbated by the
high water table and the obvious inclination to dispose of
rubbish in the nearest fleet — see the analysis of the
sample from channel 2558 for example (Nicholson
Chapter 4). Great efforts were made by the burgesses of
the town to enforce a (relatively) rigorous regime of public
hygiene, and by the 15th century many town by-laws were
expressly aimed at maintaining cleanliness throughout the
town. For instance, in 1439 butchers were forbidden to
dump carcasses into the River Ouse except at low tide and
from designated spots — on pain of a 20s penalty (Owen
1984, 217). In tandem with the constraints on waste
disposal went a rigorous maintenance of the conduit
system, supported by individual benefactors from all
levels of the town’s society. This was not, it must be said,
driven purely by altruism or a public conscience, or indeed
by an advanced sensitivity to public health; as Rawcliffe
points out, it was also a means for ‘personal
commemoration’ (2005,143).

The 1557 Chamberlain’s survey of King’s Lynn
provides a snapshot of the continuing development of the
area of Broad Street/New Conduit. It contains the first
mention of Belvaco’s/Baxters Bridge at the southern end
of Broad Street where it crosses the Purfleet, which is
noted as a chief landing stage (Parker 1971, 30) for vessels
entering King’s Lynn from the Ouse. A public privy is also
recorded adjacent to the bridge. The prominence of this
landing stage seems to have coincided with the decline of
the use of the ‘Collewilesflet’ which for most of the 16th
century was little more than an open gutter down the
centre of the road, eventually being bridged and levelled in
1586 (Parker 1971, 161).

Zone C New Conduit Street — north bank of the
Purfleet
The excavations recorded evidence of timber structures
dating to the 13th century. Five tenements are listed on the
north side of Fincham Street/New Conduit Street (beside
the Purfleet) in the Newland Survey (Parker 1971, 36).
These were likely to have been less desirable properties
than (for instance) those on High Street as the rents for the
properties were notably lower than most in Newland
(Rutledge and Rutledge 1978, 103).

As on Broad Street, timber buildings were replaced by
late 13th/14th-century stone structures in Zone C. The
clearest building outline was visible in Trench 18. This

building would have measured c. 7.5m (24ft 7in) in width
and possibly some 30m (98ft 5in) in length. The outline of
the building was comparable to No. 8 Purfleet Street
(Parker 1971, plate 31) a late 14th-century merchants
house that survived with alterations until 1966.

A Watching Brief on service excavations in New
Conduit Street revealed the southern edge of a channel
(see Fig. 3.20) which subsequent to its canalisation
became the ‘New Conduit’ after which the street was
named. Previous site observations (NHER 1190–1191,
Fig 2.1/7) had identified a line of timber revetments of
probable 14th/15th-century date defining the northern
edge of this channel. The conduit pipe itself was laid in
1551 (Parker 1971, 163). The channel would have been
the defining characteristic of the split messuage properties
(i.e. with shops, warehouses or domestic quarters to the
north of the road and wharves to the south of the road
adjacent to the now canalised Purfleet) all along New
Conduit Street that were noted in the Chamberlain’s
survey of 1557.

Parker suggests that the street may have been in
decline by 1579 as four of the largest properties were in the
ownership of Nicholas Winter (Parker 1971, 43). The
silting up of the Purfleet due to its canalisation and refuse
dumping from its built-up banks could have led to a
decline. Whether the building in Trench 18 is one of
Winter’s properties is uncertain. The properties eventually
passed to the Vancouver family in 1755 and thereafter
became the site of a Quaker Meeting House in 1774. A
stone archway possibly of medieval date stood at the
entrance to this building until 1967 (Pl.3.4). Ancillary
buildings, outhouses and gardens were built in 1775 and
burials took place here between 1775–1835. No evidence
of Vancouver House was revealed by the excavations (the
building recorded in Trench 18 is some distance to the
south-east of the location of the mapped Quaker Meeting
House/Vancouver House and is likely to have been largely
demolished prior to the construction of Vancouver
House). A photograph of the courtyard entrance to the
Quaker Meeting House/Vancouver House (Pl. 6.2) shows
it to be raised above general ground level which would
explain the lack of remains after the levelling of the site
prior to the construction of the 1960s–70s Vancouver
Centre. The burial ground is still identified on the 1886 OS
map and is shown adjacent to an Independent Chapel.

Zone B and C — land to the rear of Broad Street and
New Conduit Street
No evidence was retrieved from the excavations for
11th/12th-century activity in this area. The N–S aligned
channel excavated in Trench 8 (see above) appears to
delineate the rear of properties developing along Broad
Street, effectively forming a boundary between street
frontage and common ground. The channel also served as
a dumping ground for waste, particularly industrial waste,
as shown by the leather recovered from the channel fills.

Patches of cobble surfaces and fragments of lightly
founded limestone walls in the western part of Zone B
suggest some late medieval structural development,
although in general the impression is that this area was
clearly still undeveloped and ‘common ground to lay filth
on’ in the 16th century (see interpretative plan of Damgate
Ward 1568–79, based upon the Chamberlain’s survey in
Parker 1971, figure 7).
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Excavations in Trench 14 revealed a building, the
upper part of which was interpreted as 15th-century,
which was dramatically re-developed in the 19th century.
This may feasibly relate to the lengthy extension of a
property fronting New Conduit Street, which is shown on
Henry Bell’s map of 1680 (NRO BL4/2–3). No earlier
evidence of occupation was revealed in this area by the
current investigations, although some occupation did
exist. In the area known as Baptists’ Yard prior to the
construction of the Vancouver Centre, a sunken-featured
building was recorded during sewer trenching, with floor
deposits from which Mayen lava millstone fragments and
pottery gave a late 13th-century date (Clarke and Carter
1977, 456–7).

As Clarke and Carter argue, the evidence is that the
post-medieval growth in population in King’s Lynn was
reflected in the re-occupation of areas originally under-
occupied in the medieval period (1977, 432). Although
Rastrick’s map of 1725 (NRO BL4/1) shows a continuing
lack of occupation, the impact of the Industrial Revolution
led to a spurt in population in the town. By 1830 the area
was largely infilled with buildings surrounding two access
routes from Broad Street — Bath’s Yard and Baptists’Yard
— the latter named after the chapel and graveyard that
existed here from 1773–1841. While modern clearance of
post-medieval remains has left little in the way of coherent
structural remains from this period behind the street
frontages, what there is broadly ties in with the dense
layout of building as depicted in the 1830 and (more so)
the 1886 maps. Furthermore the two cemeteries, and the
demographic profile that their occupants provide, confirm
the changed social identity of this area by the 19th century
(see below).

Zone D — over and south of the Purfleet
The watching brief maintained in Zone D recorded the
location of the line of the Purfleet as culverted in 1865 and
the line of a parallel brick drain. Several timbers revealed
towards the centre of the area may be part of a revetment of
the un-culverted Purfleet south bank. Excavations in
Sedgeford Lane (to the south of the Purfleet) have
previously shown that the south bank remained open
quayside until the 14th century when occupation began. A
timber-revetted wharf was established in the 14th or 15th
century; this was reconstructed in brick and remained in
use possibly until the 17th century (Clarke and Carter
1977, 31–43).

Late medieval and post-medieval development

Peripheral settlement in Zones A and E

Zone A
Although finds and occasional discrete features show
some human activity in Zone A from the 13th century on,
the first structural evidence of occupation in the area was a
cobbled surface dating to the 15th–16th century.

Occupation of the general area to the east of Broad
Street is likely to have been slow to develop. The area was
presumably marshland and a flood zone, lying as it did
between the ‘Collewilesflet’ (Broad Street fleet) and
Heukwaldes fleet. Tanners and dyers were established in
Heukwaldes Lane/Spinner Row (some 75m east of Zone
A) by the 12th century (Owen 1984, 15) but only two or
three tenements (and several empty land plots) were
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Plate 6.2  Vancouver House, view from north



recorded on the east Broad Street frontage in the 13th
century Newland Survey.

It is not until the 16th century that structures begin to
appear here and these are ancillary/workshop buildings to
the rear of and associated with properties on the Broad
Street frontage. However the greater part of the area was
still open marshy ground called ‘paradise’ in the 16th
century.

A ‘hospital for old men’ was constructed on the site in
the 1700s and is shown on Rastrick’s plan of 1725 (NRO
BL4/1), Faden’s map of 1797 (PD 101/52)and Wood’s
map of 1830. No trace of it was found in the investigations;
rectification of these maps onto modern OS mapping
suggests that the hospital lay just to the east of Zone A.
The hospital was demolished when hard standing for a
cattle market was extended in 1848.

Zone E — Clough Lane
No evidence of early occupation was recovered from Zone
E at the Clough Lane site. Development seems to have
been restricted to the thoroughfare of Fynnes Lane/Tower
Street (Clarke and Carter 1971, fig. 194) possible
evidence of which may be the cobbled surface in Trench
104, which may be part of this early consolidation of the
area. The mortar fragment is suggestive. Items such as this
were commonly used in monastic kitchens; could this
mortar fragment — incorporated into the cobbled surface
— be a link to the dominant church authority in the area,
and thus indicate that such work was done by them?

Some localised medieval activity was recorded in the
excavations. This was in the form of a cobbled surface
dated to the 13th–14th century and walls associated with
floors, in Trench 102 and 106, which may date between
the 13th century and c. 1500. Possibly these may relate to
the almshouses built and maintained by the Gild of St
Giles and St Julian in or before 1476. Parker places these
on the corner of South Clough Lane and London Road
(Parker 1971, 148) but these streets are part of the modern
street layout and it is unclear from either Parker or Owen
(Owen 1984, 323) where the location comes from or how
exact it is.

To the north of Zone E, Clarke and Carter’s excavation
1202KLY (Fig 2.1/23) showed some evidence of
occupation in South Clough Lane/Fullers Row which was
abandoned in the later 14th century and showed rebuilding
in 1700. The lane is first mentioned in documentary
sources in 1492–3, when the presence of three tenements
is recorded (Clarke and Carter 1971, 169).

There was evidence of 16th-century activity in many
of the evaluation trenches (and the excavation trench) in
the form of two wells, ephemeral occupation structures,
pits etc. all of which could reasonably be expected as
tenement/yard activity. The installation of a network of
ceramic land drains across the site appears to date from the
16th century and presumably represents a concerted
attempt at land drainage/management, possibly related to
new ownership after the surrender of King’s Lynn’s
religious house land holdings in 1538.

An ‘Almshouse Bridge’ is noted in the 1557
Chamberlain’s survey, which implies the presence of a
channel across the area of the site. No man-managed
channels were evident in the investigations although the
peat strata in Trenches 104, 105 and 106 may indicate
natural streams.

Zone E was subjected to a blanket truncation caused
by the large-scale development of terraced housing in the
19th century. These structures appear to have remained in
place until the levelling of the area and construction of the
present car park and at the time of the excavation
undulations in the car park surface defined the location of
underlying roads and demolished house platforms.

The evidence for King’s Lynn’s economy,
industry and trade

It is ironic that, in a medieval town famous for its
burgeoning import/export economy and high prosperity,
where a great deal of surviving documentation details the
commercial development, significant assemblages of
artefactual remains are so hard to find. As has already been
detailed, the excavation strategy, constrained in the area
and depth of investigation, certainly and unavoidably
played a part. So, for instance, while the foundation
footprints of buildings could be largely revealed, deep cut
features could not always be fully excavated. However,
while the excavation strategy is in some part responsible
for the modest quantities of recovered artefactual
material, it is clear that there was much less deposition of
domestic or craft/industrial debris in the zones excavated
that one might expect, say, in an inland medieval town.

The scanty archaeological evidence of industry in
medieval King’s Lynn generally, in comparison with the
documentary record, has been noted by Clarke and Carter
(1977, 442). Many of the trades practised in the vicinity of
the present excavations were those where the raw
materials were organic, like carpentry, leather working,
cordwaining (shoemaking). One would expect associated
debris, being organic, to survive well in waterlogged or at
least damp conditions. Some material was recovered that
represents small domestic industry; a large assemblage of
goat horn cores from a garderobe in Zone C Trench 20,
and a pierced long bone from Zone B Trench 22
representing the waste product of button making (Fig.
4.4.4). Small domestic industries such as tanning, horn
working, button making, fishing, fishing-net repair and
fish drying emerge from the retrieved artefacts.

A single sherd of Rhenish ware recovered from Zone C
along with numerous Pingsdorf-type jars and Blaugrau
ladles are the artefactual evidence of an extensive wine
trade with Northern France and the Rhine. However, such
trade will not necessarily be materially evident in the
archaeological record of areas of the town directly
adjacent to the port. The wine would come into the port
and be transported on into the country. The areas under
investigation were clearly not those where the fruits of
such trade, whether inward- or outward-bound, were
routinely consumed.

What these areas provided was the labour to load and
unload the goods, and warehouse space for materials in
transit. That so little material seemed to trickle down or
‘leak’ from the system is maybe a testament to the
efficiency of the process whereby goods passed both ways
through the town. The list of the goods, both staple and
luxury, recorded as passing through King’s Lynn in the
medieval period is as varied as it could be (see Chapter 2),
and yet many of these commodities were perishable — in
other words there would be an emphasis on transhipment
through the port with the minimum of delay. Such
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industrial or craft activity that has been identified
archaeologically in these excavations is little different to
what one might expect in any medieval town. As Schofield
and Vince have said, the archaeological context of
medieval trade and commerce within which to set the
documentary material has yet to be constructed (2003,
174). At best it seems it can be inferred from the elements
of the trading infrastructure — the wharves and
warehouses, the canals and (exceptionally) the craft —
rather than the goods themselves or their manufacturing
sites.

Domestically, household tools and objects such as
needles and knives are present but are much as might be
expected in any medieval town. Similarly the evidence of
diet appears to be confined to foodstuffs available on the
shore or from the local rivers and hinterlands, a notable
example of which is the high proportion of goose bones in
the bone assemblage, probably a reflection of East
Anglia’s goose industry. The low- status impression that is
gleaned of the inhabitants of this area set back from the
relative opulence and status of Damgate or the High Street
is perhaps best exemplified by the residue of a fish stew
from a Grimston ware cooking pot, found in a yard of the
west side of Broad Street, which contained a variety of
species of small fish bones along with breadwheat and
legumes (see Nicholson, Chapter 4). It suggests that the
predominant diet of the inhabitants of this area was the
leftovers, once the prime fish and or other ingredients had
been extracted, either for trade or for higher status
consumption.

The political context of the economy of King’s Lynn
Since its foundation, and in common with other east coast
ports, King’s Lynn was open to political and cultural
influences from abroad. Much of the early financial
backing for the growing trade centre in the 12th century
was provided by a community of Jews, until they were
massacred during the upheaval at the beginning of the
Third Crusade (Parker 2005, 119) — a massacre
apparently at least partly fomented by foreign merchants
(Clarke and Carter 1977, 445). Through the 13th century,
the trading links with Europe embodied in the Hanseatic
League continued to develop. So strong was this
connection that, as with other east coast towns, it could be
argued that ports such as King’s Lynn were ‘international’
settlements, whose trade (obviously), politics and religion
were influenced as much by countries across the North
Sea as by England. That said, it is unfortunate that there is
little in the archaeology revealed by this project to reflect
this medieval ‘internationalism’; it suggests that such
foreign influences only really manifested themselves in a
material sense in the higher status areas of the town — like
the High Street or Damgate.

The post-medieval scene

Henry Bell’s c. 1680 ground plan of King’s Lynn (see
Owen 1984, frontispiece) shows the west side of Broad
Street to be fully built up by this period. Although the map
is fairly pictorial, there is a visible contrast between
ordered and standardised plots on High Street and the
more varied size of buildings and plot widths on Broad
Street. Also noticeable is the lack of comparable density
of development on the east side of Broad Street, an

indicator of the limits of the medieval port’s commercial
expansion.

The nonconformists
The first Baptist church was officially formed in King’s
Lynn in 1689 and held its meetings in the town hall
(Morgan 2005). In 1773, the first Baptist chapel was built
on Broad Street, and between 1800 and 1808 it moved to
an adjoining site. In 1832, a further Baptist building was
erected on Broad Street, opposite the chapel, to serve as a
Sunday school. A small graveyard was established
alongside the chapel.

The presence of a Quaker community is attested in the
journal of George Fox (founder of the Quaker Movement)
who visited King’s Lynn in 1662, and the minutes of the
monthly regional meeting attended by members of the
King’s Lynn community date back to 1677. An ‘old
meeting House and burial ground’ was sold in 1714, and
this transaction, the purchase of Vancouver House and the
creation of the Meeting House in New Conduit Street in
1774 are recorded among some 6,000 records of Norfolk
Quakers held by the Norfolk Record Office.

The NRO also holds records (1661–1934) for the
King’s Lynn Independent (Congregational) Chapel located
adjacent to the Quaker Meeting House on New Conduit
Street, King’s Lynn. The Quaker Meeting House,
Independent Chapel and the Free Christian/Unitarian
Church on Broad Street (possibly the Salem Unitarian
Church for which records exist in the NRO for 1811–1866)
are also labelled on the 1860 OS map of the area.

The catalyst for the establishment of nonconformist
churches was Henry VIII’s separation with the Catholic
Church and the creation of the Church of England in the
16th century. However, it was not until after the
‘Toleration Act of 1689’ that these ‘dissenting’
communities were free to meet openly and practise their
beliefs with some legal protection from persecution. The
proliferation of nonconformist communities was
particularly evident in the trading ports of the east coast,
like Boston in Lincolnshire, and Great Yarmouth. The
early trade-driven immigration of Dutch and French
nationals had led to the influx of separatist religious
refugees — Anabaptists in the 16th century and
Huguenots in the late 17th century — which stimulated
the instinct for spiritual independence. As early as 1680,
Robert Browne the puritanical activist was drawn to
Norfolk as a place where people ‘were forward in matters
of religion’. Add to this the outward-looking and
independent political sentiments of these towns and the
area became an attractive place for nonconformity — not
only in religious sentiments.

The decline in trade in the 17th and 18th centuries in
King’s Lynn is not obviously apparent in the
archaeological remains in the Broad Street/New Conduit
Street area, although one might infer it from, say, the
absence of fine tablewares from the post-medieval pottery
assemblage. The resulting lower rents/land values in an
area still within the heart of the town would have been
attractive to the religious societies. Furthermore the
topography of the area, with the relatively undeveloped
land behind the street frontages, offered a ready-made
enclave. By the 19th century the chapels of the various
denominations were established in the centre of the
relatively overcrowded and impoverished community that
they aimed to serve.
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That said, a social hierarchy of religion still
established itself. While both the Baptist and Quaker
churches preached a more ‘honest’ and ‘simple’
Christianity, the former were more assertive in their
recruiting among the lower end of the working class.

It is a generalisation, but probably a valid one in the
context of a comparison with the Baptists, to describe the
Quaker Friends as a largely middle class society who
chose (rather than suffered) a life and doctrine of
simplicity. The Friends in King’s Lynn had a history of
efficient organisation and self finance through substantial
benefactions of its members (such as the Buckingham
Trust) and notable participation in the community to the
benefit of their own members and the wider community.
Prominent 19th-century Quakers in King’s Lynn were
active in reform and education, founding the West Norfolk
and Lynn Hospital in 1834, the Athenaeum (a community
centre, containing, among other things, a library and
museum) and the Lancasterian School (see Appendix 5).

The documentary, osteological and burial-practice
analyses of the individuals interred in the Quaker
cemetery suggest a community of reasonable wealth,
whose lives were largely free of the physical afflictions of
poverty. However, the incidence of dental decay was
higher among the Quaker assemblage than the Baptist,
showing that the Friends had access to a more sugar-rich
diet. Despite the Quaker doctrine of simplicity some
evidence of (muted) wealth display was shown by the
presence of ormulu and brass coffin fittings and the use of
brick shaft interments.

In contrast the Baptist cemetery displayed an
apparently predominantly working class demographic,
with a high incidence of healed bone fractures and
degenerative joint disorder, indicative of lives of hard
physical labour. The cemetery represents only a small
proportion of interments of the Baptists from the Broad
Street community, which was based in Baptists’ Yard for
only a short period of time. Interestingly, the profile of the
interments set against the Baptists’ burial register
indicates that only certain members of the congregation
were buried here. The single identified exception aside, it
seems children were buried elsewhere, presumably in the
Blackfriars Road cemetery.

Overall, the Baptists were of smaller stature than the
broadly contemporary middle class Quakers buried
nearby, and the overall longevity of the Baptist population
was also lower than the Quaker group, suggesting poorer
general health and living conditions (see Appendix 4).
This gives the impression that the Baptists were very much
for and ‘of’ the Broad Street/New Conduit Street
community, whereas the Quakers maintained more of the
missionary stance of a privileged but altruistic brethren
with a paternal view to their less fortunate fellow citizens.

The archaeological evidence of the more recent
development of the area is best summed up in terms of
negative evidence, and is all too typical of mid-20th-
century attitudes. The wholesale clearance of buildings,
particularly along New Conduit Street, effectively
removed any above-ground links with the past, including
Vancouver House itself, and such architectural details of
medieval King’s Lynn as the arch depicted in Plate 3.4.

Assessment of the excavation strategy and
preservation-in situ

In the 1970s the original development of the Vancouver
Centre seemed to represent the final major development
within the townscape of King’s Lynn, a once-only event
that appeared to clear away the past leaving a finite
recovered body of evidence. Such a fundamental
watershed occurred in other cities and towns too at this
time, for example Oxford, Reading and Birmingham. To
varying degrees of thoroughness the archaeological
remains destroyed by these events were recorded, often
leaving a sense that everything that could be said about the
archaeology of an area had been said — this was the last
word, and there was nothing left to look for.

We seem to have come full circle, to the point where
several of these mega-developments of the early 1970s are
themselves being cleared and rebuilt. The work contained
in this report shows that there is still a surprisingly large
potential of useful information still to be recovered in
these redevelopment areas. Not only are there areas of
intact archaeology, but the more sophisticated techniques
of the 21st century can ask and answer research questions
never contemplated four decades ago. Despite the fact that
opportunities for large scale and comprehensive urban
area excavations seem to be practically out of reach in
these times, the approach of targeted excavation
integrated with the development programme is still
capable of producing worthwhile results. Nor should it be
forgotten that the process will continue; partly because of
the targeted strategy, there are still substantial areas of
intact archaeological deposits under the new Vancouver
Centre, awaiting the next development cycle.

The excavation strategy
It is properly the role of future researchers to evaluate the
success or otherwise of a project, but given the radical
approach adopted by this project, and the relevance such a
strategy might have to future work, some salient points
can be made, both on the mechanism of the process
adopted and its results.

It is in the nature of modern archaeological excavation
in this country that its strategy is inevitably designed
around the constraints and requirements of the
development, with the end result being a compromise
between what is possible and what is desirable. The
underlying tenet is that if possible archaeological remains
should remain intact and in situ. Only where destruction
by development is inevitable should targeted excavation
take place. If existing information can be used to predict
the survival or otherwise of threatened archaeological
remains — their sensitivity, their importance, and at what
depth those remains may lie — resources can be concen-
trated in those areas, to the benefit of archaeological
understanding.

In the event only post-medieval and modern remains
were found during horizontal ground reduction. However,
this included the location of the Quaker cemetery (as
expected) and the Baptist cemetery which was unknown
prior to the strip-and-map operation. This allowed a
sufficient interval for excavation of these areas in
accordance with burial legislation without significant
obstruction to the programme of development.
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In the context of the deeper excavations, the strategy
adopted was to undertake small area excavations as near as
possible to and parallel to the street frontages,
encompassing some, but not all of the pile cap sites. The
areas were not dictated by the presumed impact of the
development but rather positioned in order to characterise
the general archaeology of the area under development.
Importantly, the excavations were fully integrated into the
schedule of the surrounding groundworks.

There is no doubt that this approach was preferable to
intricate observations and individual excavations of each
pile cap and ground beam. However, it is important to be
aware of the limitations imposed by the excavation
strategy employed. No complete building plans/plots
were encompassed by the excavation areas, nor were they
completely excavated to natural, and therefore a detailed
understanding of the full evolution from natural landscape
through various phases of medieval and post-medieval
development has not been gained.

A set-piece excavation, designed to encompass one or
more whole tenement properties, carried out after
demolition but before mobilisation for development is —
in the present climate — an ideal in terms of its
archaeological potential. In the circumstances of the
Vancouver Centre project, the best available compromise
was achieved.

Preservation in situ — piezometer monitoring
While the archaeology could remain in situ within
sediments beneath the impact of the development, could
those sediments themselves and their preservative
qualities on which the archaeological remains depended,
be affected by the development? A programme of
monitoring was put in place during the course of the
development. Such a programme took as its starting point
one of the research themes proposed by the regional
Research Framework, namely the investigation of channel
morphology and sedimentation (Brown et al. 2000, 47).
Beyond this the aim was to contribute to the understanding
of the effect of development construction methods
(specifically piling) on surviving archaeological deposits.

The monitoring has shown that piling in this type of
marine/estuarine sediment environment has a more wide
ranging and significant impact on potential archaeological
remains than just the direct disturbance and displacement
of the pile mass and the physical distortion of its
immediate environment. Among other issues the report
records a correlation between pile insertion and
groundwater levels, indicating (perhaps obviously) that
the development has altered the sub-surface movement of
water. This may increase the potential for decay of organic
archaeological material and therefore has relevance,
possibly in determining the strategies for mitigation of
future urban developments, certainly in understanding the
true extent of their impact.
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Appendix 1. Pottery
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Phase Chronology Defining Wares

CP1 11th C F102

CP2 12th C F105, F300, F301, F302

CP3 Late 12th – late 13th C F320, F328, F329, F330, F347, F348

CP4 Late 13th – mid 14th C F350, F407

CP5 Mid – late 14th C F406

CP6 Late 14th – mid 15th C F401, F403

CP7 Mid – late 15th C F400

CP8 Late 15th – mid 16th C F404

CP9 Mid 16th – 17th C F405, F425

CP10 17th – mid 17th C F410

CP11 Mid 17th – mid 18th C F460

CP12 Mid – late 18th C F443, F448, F449

MOD 19th C + F1000

Table App 1.1  Pottery phase dating scheme

Phase No Weight (g) EVE

CP1 0 0 0

CP2 2 7 0

CP3 25 624 0.11

CP4 0 0 0

CP5 0 0 0

CP6 147 2800 0.88

CP7 13 268 0.08

CP8 13 172 0.10

CP9 15 357 0.36

CP10 44 1308 0

CP11 8 151 0

CP12 0 0 0

MOD 1 12 0

Table App 1.2 Pottery occurrence per ceramic phase,
Zone A

Phase No Weight (g) EVE

CP1 1 20 0

CP2 36 863 0.11

CP3 275 7324 4.06

CP4 7 226 0

CP5 4 31 0.04

CP6 18 270 0.04

CP7 7 226 0

CP8 0 0 0

CP9 90 3197 0.05

CP10 5 36 0

CP11 12 600 0

CP12 25 772 0

MOD 113 7342 0

Table App 1.3 Pottery occurrence per ceramic phase,
Zone B

Phase No Weight (g) EVE

CP1 10 150 0.19

CP2 66 746 0.70

CP3 281 5189 3.21

CP4 0 0 0

CP5 0 0 0

CP6 5 99 0

CP7 0 0 0

CP8 0 0 0

CP9 5 847 0

CP10 0 0 0

CP11 0 0 0

CP12 0 0 0

MOD 17 423 0

Table App1.4  Pottery occurrence per ceramic phase,
Zone C

Phase No Weight (g) EVE

CP1 0 0 0

CP2 7 69 0

CP3 28 859 0.65

CP4 17 349 0.23

CP5 0 0 0

CP6 13 485 0

CP7 0 0 0

CP8 0 0 0

CP9 14 513 0

CP10 0 0 0

CP11 0 0 0

CP12 2 42 0

MOD 22 519 0

Table App 1.5 Pottery occurrence per ceramic phase,
Zone E



Appendix 2. Ceramic building material
by John Cotter

Introduction and methodology
The assemblage comprises a total of 2,446 pieces of
building material with a total weight of 312.665kg, or
nearly a third of a tonne. This comprises material from
both the evaluation and excavation stages. All of this is of
medieval and post-medieval date but with only a relatively
small amount of 19th/20th-century material — due, in
part, to the removal of modern overburden from the sites.
Table App 2.1 summarises the quantities of material from
the five sites. Although the great bulk of this material is,
technically speaking, ceramic building material (CBM),
the totals here also include a very small amount of
non-ceramic building stone and roofing slate.

All the CBM was examined and spot-dated during the
assessment stage. For each site and context the total
fragment count and weight were recorded on an Excel
spreadsheet (see site archive), followed by a spot-date
based solely on the character of the material in question.
Comments on the types of CBM present (brick, roofing
tile etc.) were routinely recorded and additional
comments on the condition, measurable dimensions and
physical characteristics were usually recorded where
these were thought to be significant. Because of the
conservative nature of CBM the dates arrived at are often
very broad and, if poorly preserved, only tentative. In
general CBM spot-dates should be regarded as of
secondary importance to pottery spot-dates.

Material from the evaluation (683 fragments,
88.137kg) comprised a mixture of excavated CBM
fragments (mainly roof tile but also smaller fragments of
brick, occasional complete bricks, miscellaneous CBM

and stone). This was all scanned and recorded in a
summary manner. The larger assemblage of material from
the excavation stage (1763 fragments, 224.528kg)
comprised two distinct elements — a mixture of excavated
CBM fragments (as previous) and also a collection of
(mostly) complete bricks which were given small-finds
numbers and kept separately from the rest of the CBM —
partly because of storage considerations but also so they
could be studied further. The complete bricks mostly
represent samples from in situ walls and other structures
plus occasional loose bricks found during clearance and
excavation. Around 75 separate bricks were isolated in
this way and catalogued in detail. The mixed CBM was
catalogued separately and in rather less detail. Table App
2.2 provides a breakdown by site of these two main
categories of CBM. This makes it evident that the
relatively small number of complete bricks recovered
dominates the over-all weight of material recovered
(52%), while, conversely, the much greater number of
mixed CBM fragments comprises slightly less (48%). In
order to give a more detailed impression of the
composition of the mixed CBM, the assemblages from
two sites (Zone A and B) have been treated as a sample and
catalogued in detail with the separate classes of CBM
individually quantified. The combined data from these are
presented in Table App 2.3
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Area Zone No. frags Weight (g)

Car park (Vancouver Court)
west, and to the rear of Broad
Street

Zone B 567 123163

Car park west of Sainsbury’s
Shopping Centre

Zone A 210 64930

Clough Lane car park Zone E 154 35136

North-east of New Conduit
Street

Zone C 1507 78776

South-west of New Conduit
Street

Zone D 8 10660

Total 2446 312665

Table App 2.1  Summary of CBM quantities by site

Zone A Zone B Zone C Zone D Zone E over-all CBM Totals

No Weight No Weight No Weight No Weight No Weight No Weight

Complete
bricks

16 30076 41 78079 15 34316 4 9995 4 9313 Brick 80 161779

Mixed
CBM

194 34854 526 45084 1492 44460 4 665 150 25823 CBM 2366 150886

Total 210 64930 567 123163 1507 78776 8 10660 154 35136 Subtotal 2446 312665

Table App 2.2  Breakdown of main CBM categories by zone

Type No. Frags Weight (g) % Frags % Weight

Flat roof tile 588 47197 81.7 59.0

Pantile 7 970 1.0 1.2

Ridge tile 8 992 1.1 1.2

Brick 87 27193 12.1 34.0

Oast brick 2 1088 0.3 1.4

Floor tile 7 1410 1.0 1.8

Drainpipe 2 154 0.3 0.2

Fireback 1 81 0.1 0.1

Mortar 10 498 1.4 0.6

Plaster 2 116 0.3 0.1

Flagstone 1 160 0.1 0.2

Unidentified 5 79 0.7 0.1

Total 720 79938

Table App 2.3 Breakdown of mixed CBM types from
zones A and B combined (excluding complete bricks from
structures etc.)



Description of the material
The material is described below commencing with
ceramic building materials (CBM), loosely grouped by
function, and then stone and other non-ceramic building
materials (BM).

Flat roof tiles
Flat roof tiles (or peg tiles) constitute the majority of the
2,366 fragments of mixed (mostly non-brick) CBM. On
Zones A and B they comprised nearly 82% of the
assemblage (or 59% by weight; see Table App 2.3). The
majority of these appear to be of high medieval date with
smaller amounts of late medieval/early post-medieval
tiles and a handful of fairly definite post-medieval tiles.
They are probably of fairly local manufacture (see below).
Only two complete, probably 15th/16th-century, tiles
were recovered, although several complete tile widths
were found. The assemblage varies considerably in
condition from the few complete or nearly complete tiles
right down to small abraded scraps of tile, but medium to
fairly large pieces are fairly typical. The medieval and
early post- medieval tiles largely conform to the
appearance and dimensions of a nearly complete medieval
tile from King’s Lynn published by Clarke and Carter
(1977, fig. 136.9). The latter is flat, rectangular and
measures 240mm long by 160mm wide by 10mm thick
and has a single centrally-punched circular nail hole near
its upper end. The firing colour is dull red with a grey
reduced core. Colour is very variable however and
depends on firing conditions and fabric (see below) but
oxidised orange-red, brown and yellowish tiles are
common, all with a grey core. The two complete tiles from
the present excavations are both from the same context
(Zone A, 511) with associated pottery of c. 1475–1525/50.
These have the following dimensions:

• Length 238mm, width 155mm, thickness 15–18mm
(average 16mm). Diameter of nail hole 10mm.

• Length 242mm, width 150mm, thickness 12–15mm
(average 13mm). Diameter of nail hole 12mm.

Allowing for mortar encrusted on one of the above and
a corner missing from the other, the average weight of a
complete roof tile is around 843g (range 723–963g).
These two tiles however are in the ‘lumpy’ fabric which is
less dense than the earlier medieval ‘gritty’fabric of which
no complete examples were recovered. From the more
fragmentary remainder of the roof tile assemblage only
data on tile width (occasionally), thickness, nail hole
diameter and general characteristics can be extracted.
Complete tile widths are in the 145–170mm range with
around 150mm being most typical. Thicknesses are in the
9–20mm range with around 12–15mm most typical but
thickness variation within the same tile is usual. Lumpy
fabric tiles have a tendency to be thicker with tiles in the
13–17mm range not uncommon. Nail hole diameters are
typically 10–13mm in diameter although these often taper
slightly and are generally wider on the smoother (outer?)
side of the tile than the rougher (inner?) one. On a few tiles
the nail hole is poorly executed and as little as 3–6mm
across, although these examples could be post-medieval
and designed for use with iron nails rather than (or as well
as) wooden pegs (trenails). While the vast majority of
medieval and early post-medieval tiles clearly had a single
central nail hole, there are four or five definite instances of

medieval tiles (from Zone B) with a pair of circular nail
holes (a type unmentioned in Clarke and Carter 1977).
Paired nail holes were the more usual means of suspension
for tiles over much of southern England. The predom-
inance of the single nail hole at King’s Lynn is presumably
a local or regional tradition. Around three instances of
roof tiles with pairs of square nail holes were recorded.
These were from post-medieval contexts and associated
with 18th- and early 19th-century pottery (Zone B).

There is considerable variation in the quality of
manufacture. The earlier (gritty) tiles are generally more
regular and better made but still on occasion warped or
otherwise irregular. The later (lumpy) tiles seem to be of
poorer quality and tend to be thicker perhaps to
compensate for the poorly sorted fabric, which probably
had less innate strength than the earlier gritty fabric.
Lumpy tiles are generally more uneven and finger dents on
the sides and surfaces are not uncommon. Many tiles
(mainly gritty) have a greenish-brown, greenish-yellow or
(if over-fired) purplish-brown glaze which occurs in a
50–80mm-wide band along the lower outward-facing part
of the tile. This is a typical characteristic of medieval
roofing tiles and would have protected the lower outer face
of the tile from the elements while the upper area was
protected by the overlap of the tile above. On several
examples thin vertical trails of glaze indicate that some
tiles, at least, were fired in a vertical position with the nail
hole end downwards. Traces, or thick encrustations, of
white mortar survive on many tiles. On a few of these the
impressions of overlapping tiles are visible and on one tile
a central band of mortar can be seen to end just above the
glazed zone below it.

Roof tile fabrics
Two main roofing tile fabric types, ‘gritty’ and ‘lumpy’
were distinguished from the excavations here. Although
these were not quantified in detail the gritty type appears
to be slightly commoner. The two types are obviously
related and hybrid examples can occur. However there is
almost certainly a chronological distinction between
them, although they probably overlap in date. The
contexts of several groups of tiles (mainly from Zone A
and B) were investigated for associated pottery and other
dating. These would appear to confirm that the gritty tiles
appeared first, possibly in the late 12th century but
certainly by the 13th century, and were the predominant (if
not exclusive) type during the 13th and 14th centuries.
Exactly when the lumpy tiles appeared is more difficult to
establish. Hybrid gritty/lumpy types seem to occur as
early as the 13th century but these nearly always contain
some quartz grits and seem to be fairly minor at this stage.
The presence of lumpy tiles in quantity seems to be
concurrent with the appearance of late medieval and early
post-medieval pottery types (c. 1450–1550) and had
almost certainly occurred by c. 1500. This type probably
continued in production into the 18th century but may
have evolved into smoother orange-buff, and yellow,
post-medieval tile fabrics, but these are not common from
the excavations here. The main tile fabrics distinguished
are described in more detail below but this list is not
exhaustive. Variations of these and other minor perhaps
more recent tiles fabrics are described in archive but have
not been assigned fabric codes.

It has not been possible to directly relate the tile fabrics
defined here with the rather simple fabric descriptions
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given for illustrated tiles and other roof furniture in Clarke
and Carter (1977, 298–306). The earliest ceramic roof tiles
from previous excavations in King’s Lynn are those from
Baker Lane from levels dated to c. 1250–1300 (Clarke and
Carter 1977, 441, Period II.1–2). These were unlike most
medieval roof tiles from the town as they were a ‘dirty
yellow’ colour and ‘almost certainly produced from the
Gault clay’ while the majority of local oxidised tiles with
reduced cores ‘were apparently made from clay dug
locally’ (Clarke and Carter 1977, 441). No direct
comparisons have been made with earlier excavated
material and it is likely that the main types of tile described
below were also made from local clay although the
increasing yellowness of the later lumpy fabric tiles might
indicate that Gault clay was employed. There is little
published documentary evidence for the source of roof tiles
in medieval King’s Lynn. Parker (1971, 102–8) in her
survey of building construction in the town c. 1500–1700
mentions several local brick and tile kilns which were
undoubtedly the main suppliers of these materials but brick
and tile were also brought upriver from Ely, Cambridge and
Stourbridge (Cambs). No work however appears to have
been done to try and distinguish these regional imports
from local brick and tile. The Chamberlain’s accounts
record purchases of these materials including, in 1586, the
purchase of ridge tiles from a potter in Damgate (the
modern High Street) (Parker 1971, 103). The same records
show that ridge tiles were still being purchased from
various sources as late as 1654 (Parker 1971, table II). A
probable tile waster in gritty fabric was found associated
with a brick waster (Zone B, 1431, see bricks below).

Fabric 1
Gritty tiles, possibly the commonest type here. This is a hard gritty fabric
with abundant coarse quartz grits commonly in the 0.5–1mm range,
occasionally up to 2mm across, mostly rounded, clear, milky and
iron-stained. There are smaller amounts of coarse to very coarse rounded
to sub-angular flint with rare flint grits up to 15mm across, also moderate
coarse to very coarse cream-coloured, red and brown clay pellets and
occasional lenses of these plus some red iron oxide. The clay matrix also
contains abundant relatively fine chalk or calcareous inclusions or voids
where these have dissolved out. The tiles generally have an oxidised
orange-red to brown firing colour with a grey core but a few are reduced
dark grey throughout, possibly over-fired. Some examples have leached
yellowish or very pale brown surfaces/margins resembling a thin slip and
occasionally some examples are leached a buff-yellowish colour
throughout. Many bricks from the excavations (see below) exhibit the
same surface leaching which results from some kind of chemical
reaction possibly with the calcareous inclusions in the clay (on some
types of Roman amphora a similar surface leaching is sometimes
attributed to the use of sea water). The use of greenish-brown glaze is
fairly common, usually in a broad band along the lower outside face.
Gritty tiles are tentatively dated to the 13th–15th centuries possibly with
some continuity into the early 16th century.

Fabric 2
Lumpy tiles. This second tile fabric, which is slightly less common, has
what can loosely be described as a ‘lumpy’ texture more akin to that of
local early bricks. This can be similar in general appearance to the gritty
tiles except that it contains little quartz visible to the naked eye and thus
has a relatively smooth or pasty clay matrix. However it does contain
moderate to abundant coarse to very coarse pellets and sub-angular
lumps of cream-coloured, red, brown and grey clay and often lenses and
streaks of these throughout the fabric giving a crude marbled effect
suggestive of poor clay mixing. The cream-coloured clay pellets can be
particularly coarse and are commonly 10–20mm across thus giving the
tiles their unusually lumpy texture. Coarse flint grits are also
occasionally present. An orange-buff colouring is common. Leached
yellowish surfaces and margins are also more common than on gritty
tiles and glaze is fairly rare. Rare examples are completely leached a
yellowish colour throughout including one example from the same
context as the two complete tiles described above (Zone A, 511) with
associated pottery of c. 1475–1525/50. They tend to be slightly thicker

than gritty tiles (see above) perhaps because they are softer and more
lightweight. Although some hybrid gritty/lumpy tiles are found in small
quantities in 13th/14th-century contexts associated with gritty tiles, the
dating seems to be mainly (?late) 15th- to 17th-century probably with
some continuity into the 18th century. A tile with a pair of square nail
holes is in a finer buff variant of this fabric and was associated with
pottery of c. 1770–1830 (Zone B, 25071). Another unusual lumpy fabric
tile-like edge fragment came from a 19th-century context (Zone E,
101033), but the unusual thickness, 28mm, suggests it must have had
some other specialised function.

Among the minor tile fabrics identified, but not coded, are the
following. One or two pieces of a distinctive hard fine oxidised or grey
sandy fabric tile with a sandwich core, in one case with a band of clear
brownish glaze and associated with 13th-century pottery (Zone C,
30442) possibly non-local. A few examples of fine cream/yellow (?Gault
clay) tiles from post-medieval contexts (Zone B, 25139). A dense
smooth orange-red tile (10mm thick) with fine calcareous voids, from a
17th-century context (Zone A, 502).

Pantiles
There are around a dozen pieces of these specialised post-
medieval roofing tiles, including seven pieces each from
Zones A and B (see Table App 2.3). None is complete.
They are in an unglazed fine red terracotta fabric. All the
examples come from late 18th- and 19th-century contexts.
One piece has a squared nib bearing the stamped letter ‘R’
(Zone B, 803).

Ridge tiles
There are 13 pieces of ridge tile from the excavations,
including four pieces each from Zones A and B (see Table
App 2.3) and five pieces from Zone C, mostly from 13th-
or early 14th-century contexts. None of these is very large
or well preserved and most are from near the curved top of
the tile. Other less distinctive pieces from the flat sides and
lower corners of the ridge tile may well have been
classified as flat roof tile. All but one piece of ridge tile is
in the medieval gritty tile fabric (Fabric 1 above), mostly
showing evidence of greenish-brown glaze. The exception
is a plain unglazed curved fragment in the lumpy fabric
(Fabric 2 above) from Zone C, 30441. Six pieces are end
fragments with evidence of circular sockets with a raised
lip (presumably one at each end) for the insertion of a
ceramic finial. These appear to be of the same type as the
socketed ridge tiles with ‘spinning top’finials from earlier
excavations in the town (Clarke and Carter 1977, fig.
136.3–6). These are basically plain curved or folded tiles
with a slightly raised socket at each end, although the
examples published there lack their ends. On one
fragment from Zone B 25541 the lip of the socket is set
back around 60mm from the end of the tile (Pl.2). On
another fragment from Zone C 30022 the socket fragment,
which may be sub-square in plan, is set back only 15mm
from the edge. The latter also has a trail of dark green glaze
running from the socket and down the surviving side piece
of the tile which otherwise seems to be unglazed. Zone C
30446 produced both a socketed ridge tile and what
appears to be a thick body sherd from a ‘spinning top’
finial with a decayed yellowish glaze (catalogued as
pottery) (Clarke and Carter 1977, fig.136. 3–5). No
examples of the rarer crested ridge tiles or more complex
louver-vented ridge tiles were found (Clarke and Carter
1977, fig.136.10, fig. 138, fig. 139. 20–21).

Bricks
This section deals almost exclusively with the selection of
complete or virtually complete bricks recovered from
structures on the sites, which were recorded separately
and in detail (see archive, and Methodology above). Most
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of these bricks come from the walls of buildings, also
boundary walls, wells, drains and floors where they had
been used as paving. The 80 pieces examined represent
around 75 separate bricks (161.779kg) (see Table App
2.2). Zone B alone produced 32 of these (41 pieces) but
two sites produced just 4 bricks each (Zones D and E). The
small quantities of brick fragments and occasional loose
complete bricks retrieved from secondary contexts (mixed
CBM) are not considered in detail here.

The spot-dates or estimated dates provided for each
brick in the catalogue should be regarded as tentative and
are based on the over-all character of each brick as well as
its dimensions. Reference to the early brick typology for
King’s Lynn (Clarke and Carter 1977, 441–2, fig. 196)
was only made in retrospect. King’s Lynn is one of those
few places in England where brick use commenced
unusually early. Brick was in use there by c. 1300 and
already fairly common c. 1350–1500 (Clarke and Carter
1977, 441–2). Without an intimate knowledge of dated
brick buildings in the town or having examined any local
reference collections, no bricks in the present assemblage
were initially dated any earlier than the 15th or early 16th
centuries. Indeed, without contextual evidence, it is
difficult to detect any obvious physical distinction that
might allow medieval bricks from the town to be
distinguished from early post-medieval bricks.

Contextual/stratigraphic evidence has subsequently
allowed a very small number of fairly definite complete
medieval bricks to be distinguished (see below) and there
are likely to be many more examples present as smaller
fragments in the assemblage of loose CBM. There are
some indications that medieval bricks are heavier than
most early post-medieval bricks and occasionally
ash-glazed. The simplified brick typology published by
Clarke and Carter (1977, fig. 196) is useful but has some
limitations. It is based solely on measurements of width
and thickness (and, unfortunately, is wrongly captioned
making it confusing to use). The dating and typology of
bricks in King’s Lynn would benefit from a more
methodical integrated study. This will have to await some
future opportunity but data from the present assemblage
should make a useful contribution to it.

The majority of the 75 bricks here are unfrogged
handmade place-bricks in reddish fabrics with a fair
degree of size variation even within bricks of a similar
appearance. Most of these would appear to date to the 16th
and 17th centuries. Fifteen bricks have been dated to the
18th or 18th/19th centuries and only three bricks are fairly
certainly datable to the 19th and 20th centuries (including
frogged and stamped bricks). The lack of modern bricks
may reflect the removal of modern overburden prior to
excavation. Of the 75 catalogued bricks only 43 are
absolutely complete. Most bricks show some evidence of
mortar (predominantly white). A few bricks are so heavily
mortar-encrusted that little or none of the original surfaces
could be seen. The metric data from this sample makes
little sense without considering the character and general
appearance of the bricks and their suggested dating but the
latter is itself subjective and partly based on the former.
Given the absence of clearly document dated buildings
from the sites and the inevitable re-use of material most of
these details have therefore been left in archive but a few
more significant characteristics are summarised below.

The wide variation in the colour and texture of bricks
used in King’s Lynn before 1700 was noted by Parker who

clearly considered them to have been made from a great
variety of clays and was able to back up this suggestion
with documentary evidence for the 16th and 17th
centuries (Parker 1971, 102–7). This shows that the
majority of bricks were supplied by kilns in or around the
town (many on marshland) but a significant amount of
better quality bricks were brought upriver from Ely,
Cambridge and even Stourbridge (see also roof tiles).
Surprisingly there is no documentary evidence at all for
this period that bricks were imported from the Low
Countries (Parker 1971, 103). However the earliest
example of a brick from a domestic building in the town, a
large yellowish-pink brick from the 14th-century
undercroft of Clifton House, was considered by Parker to
be a probable import from Holland (1971, 67). Clarke and
Carter (1977, 442) also observed that, by contrast with
tiles, the yellowish-firing Gault clay was not used for
bricks until at least the 16th or even the 17th century. A
few probably medieval brick wasters were found during
the present excavations (see below).

Early bricks (defined here as ?medieval to 17th
century), which constitute the majority of bricks from the
excavations, show a wide range of minor variations in both
size and fabric. Most have an oxidised firing colour,
orange-red, reddish-brown and in a few cases light
orange-brown. A few over-fired purplish-brown or
accidentally reduced grey examples occur and rare
fragments of glassy grey-green brick wasters (in loose
CBM assemblage, see below). Some examples also
exhibit leached yellowish or very pale brown surfaces/
margins resembling a thin slip (see roof tiles, above)
varying from slight patches to a much more extensive
covering. This is evidently some sort of chemical reaction
and given that brick kilns near King’s Lynn were often
located on marshland (Parker 1971, 67, 103) this might
result from the use of brackish salty water during the
manufacturing process. There is a single example of a
yellow brick (215 x 105 x 55mm, 16th–17th century?) in a
dense, fairly fine fabric with red streaks. This might be
Dutch or perhaps a local or regional product made from
the Gault clay (Zone B 25051). Two, possibly medieval,
bricks (see below) have a grey-green ash glaze all over
their upper surface; in one case this is quite thick and
forms a glaze droplet at the corner and also extends over
one side and partially underside. This glaze is possibly
accidental. Early bricks commonly have a silty fabric with
sparse to moderate coarse inclusions of red iron oxide and
red and cream-coloured clay pellets which are sometimes
streaked through the fabric (see tile fabrics, above). A few
coarse organic inclusions sometimes occur. In broken
cross-section a distinctive swirling texture is sometimes
seen where the wedge of clay has been hand rolled to a
rough brick shape before any subsequent forming or
finishing. Hardness varies from soft and porous (fairly
common) to hard and dense. Many early bricks are fairly
crudely formed with poorly defined angles (arises)
sometimes showing finger impressions and with creased
or crinkled surfaces. The undersides, and occasionally the
sides, of many early bricks show very coarse organic
impressions from being placed to dry on rough ground
covered with straw or chaff and quite possibly rush stems.
One brick also shows a probable earthworm impression
and another the impression of a small cockle shell. The
sides of a few bricks show a crude attempt at smoothing
(or trimming?), perhaps carried out with a stick or a bladed
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tool. Traces of white mortar are common and on a few
bricks where this is thickly encrusted the mortar
sometimes contains small cockle shells and occasionally
mussel- and winkle-like shells (see tiles, above). One
early brick however has pink mortar.

Measurements from a sample of 44 early bricks (all
with spot-dates between the 15th and 17th centuries) were
examined for trends and to see how they compared to the
published early brick typology for King’s Lynn (Clarke
and Carter 1977, fig. 196). This met with only limited
success (see below). The early brick assemblage from the
present excavations did not easily or clearly fall into the
size categories in the published typology although there
were a few minor correlation clusters which may be more
than purely coincidence. The most likely, though only
tentative, explanation for this rather fuzzy match is that the
sample of ‘early’ bricks from the present excavations is
predominantly later (16th to 17th century?) than the
unquantified but better-dated sample in the typology
which is almost exclusively 13th to 15th century, thus the
two datasets overlap in places but do not fully agree. It
might also be true, to some extent, that size variation in
early bricks from the town is greater than previously
realised. Again this subject would benefit from a more
detailed and focused regional study than currently exists.

The size of the dataset here varies slightly depending
on which complete measurements have survived on the
brick. Although 44 early brick thicknesses can be
measured, only 30 bricks preserve their complete lengths.
Only 26 bricks were complete enough and sufficiently
mortar-free to provide reliable weights. These exhibited a
wide variety of weights within the range 1944–3941g with
no clear weight preference, although the majority (17
bricks) were within the 2000–3000g range.

• Length (30 bricks): 210–263mm (8.25–10.4 inches).
These are evenly spread across this range with a slight
clustering in the 250–255mm (9.8–10 inches) range (6
bricks with thickness’ 50–67mm, mostly 50–57mm).

• Width: (43 bricks): 105–135mm (4.1–5.3 inches).
These are fairly evenly spread across this range but
only 5 bricks are wider than 125mm. Within this
range, however, there are five minor clusters of which
the largest may well be significant and the smaller
ones rather less so. These are at 105mm (4 bricks),
110mm (4 bricks), 115mm (5 bricks), 120mm (5
bricks) and 125mm (7 bricks).

• Thickness (44 bricks): 43–75mm (1.7–3 inches).
There appears to be some clustering within this range
but it is by no means very marked. The broadest and
perhaps most significant cluster comprises
thicknesses in the 50–60mm range (32 bricks). Within
this is a smaller cluster in the 55–60mm range (22
bricks) with 55mm (10 bricks) clearly the most
popular size. Single examples occupy the 43mm and
75mm extremes.

Only thickness and width measurements can be used
for comparison with the published early brick typology.
The sample of early bricks from the present excavations
shows only a poor correlation between brick thickness and
width and no noticeable correlation between these and
length. Early bricks within the most popular thickness
range, 50–60mm (32 bricks) had widths in the 105–
130mm range — pretty much the entire width range. This

at least might reflect a general attempt on the part of the
brickmaker to produce something like a standard brick
twice as wide as it was thick. Combining all the brick
thickness and width data given above, the minor
correlations that stand out are for bricks 125mm wide (7
bricks, including 6 in the 50–60mm thickness range). This
broadly matches Types B/C (120–130mm wide by
48–54mm thick) in the published typology, the
commonest types during the period c. 1250–1380. Other
correlations are for bricks 115mm wide (5 bricks, all in the
50–60mm thickness range) which matches quite well with
Type F (115–125mm wide by 50mm thick) which is the
commonest type found in late medieval buildings in the
town (c. 1350–1500). Four other bricks 110mm wide
(including 3 in the 50–60mm thickness range) might be
slightly narrower Type F variants. Bricks of 120mm width
(5 bricks, all in the 45–65mm thickness range) could also
approximate to the earlier Types B/C above. Thus on the
basis of size comparisons alone, around one third of the
present excavated assemblage of ‘early’ bricks could
potentially be of medieval or late medieval date but the
majority are probably of early post-medieval date
(16th–17th century).

Details of the more recent (18th- to 20th-century)
bricks remain in archive although a couple of possible
paving bricks are described below (see floor tiles). Nearly
all of the 75 complete bricks recovered (all dates), are
from structures dated by the excavator to Phase 4 (16th
century onwards). Only three bricks are from medieval
structures assigned to Phase 2 (13th–15th century). These
are three of the heaviest bricks from the excavations and
are detailed below:

Zone B
Wall foundation (25277). Phase 2 (13th–15th century).
Size 255 x 130 x 53mm. Weight 3725g. Red unfrogged
uneven brick. Complete. Thick grey-green ash glaze all
over upper surface, one side and end and partially
underside. A large glaze droplet has formed on the corner.
Thick pink mortar (adding to weight). Initially, but only
tentatively, spot-dated as ‘early 16th century?’

Zone C
Two complete bricks. One from 30092, a heavily
truncated Phase 2 wall. Red unfrogged fairly irregular.
Size 250 x 125 x 54mm. Weight 3541g. Initially spot-
dated as ‘16th century’. Context 30416 is described as
probably natural clay on which build-up layers were
deposited. This produced a complete unfrogged irregular
red brick with some organic impressions on the underside.
Size 230 x 120 x 55mm. Weight 3497g. Initially spot-
dated as ‘17th century’.

Wasters
A few small fragments of apparently medieval brick
wasters were found on the excavations here amongst the
loose CBM. These include two pieces from Phase 2
contexts (13th–15th century) on Zone B. The first of these
(context 1431, layer) is from the corner of a brick (50mm
thick). This is clearly a waster and has a very hard vitrified
greenish-grey bubbly composition throughout. However
it also has traces of white mortar adhering. This was
associated with a fragment of medieval tile waster which
also shows traces of mortar. A make-up layer (context
1433) produced two small ?brick waster scraps (43g)

117



mostly comprising flattish shapeless glassy/slaggy lumps
of very thick greenish bubbly ash glaze — one of which
has traces of brick-like fabric adhering and also traces of
white mortar. The remaining piece is from Zone A
(context 511), a garden soil containing much medieval and
late medieval pottery (c. 1475–1525/50) and much tile.
This is clearly an oxidised brick fragment (47mm thick)
but its surviving upper and lower surfaces, and one broken
end, are covered with a dull greenish-grey ash glaze,
although one side remains unglazed. These wasters might
be evidence for the existence of brick (and ?tile) kilns in
the general vicinity but probably not very close to these
sites or more than the few examples here would have been
discovered. The wasters might have been used as hardcore
or rough building material (since they show white mortar
adhering), or they might simply represent rubbish or
rubble dumped on these sites.

Oast kiln bricks
Fragments from two separate late 18th- or 19th-century
oast kiln bricks were found in Zone B (context 25563).
One is a corner fragment 38mm thick in a yellow fabric,
the other is an edge fragment 40mm thick in an orange-red
fabric. They are of regular, fairly modern appearance and
pierced with multiple circular sieve-like perforations
typical of bricks from the drying floor of an oast kiln.

Floor tiles
Around seven pieces of ceramic floor tile were recovered
(see Table App 2.3). This is a very mixed and scrappy
collection. Only three or four small pieces of real medieval
(or early post-medieval) glazed floor tile were identified,
three of which were from Zone B. These include (from
25236) the worn corner of a decorated medieval floor tile
(20mm thick) in a hard red sandy fabric with traces of a
possible relief design, perhaps a large central impressed
hexagon or a clipped square with some of its sides
contiguous with the edges of the square tile. The upper
surface is covered with a patchy white slip under a clear
glaze. It may be 14th-century Bawsey tile although the
context date may be 15th- or 16th-century. Three other tile
fragments are from thicker Flemish-style tiles (31–34mm
thick) in orange-red fabrics with traces of dark greenish
glaze. The remaining tiles include a worn early 20th-
century hard red floor tile with a maker’s stamp (‘Platts’)
and several more dubious examples of ceramic paving
materials, or quarry tiles, including two identical hard
yellow paving bricks (227 x 111 x 37mm) possibly of 18th-
or 19th-century date and with worn upper surfaces
(104013) and fragments of a similar fine yellow tile (34mm
thick) from a 19th-century context (Zone B 1100). Yellow
bricks, such as these, were produced at several 18th- and
19th-century brickworks in East Anglia, including those at
Costessey (‘Cossey’ bricks) near Norwich, which were
produced from a very pale Gault clay, also Great Cornard,
Suffolk, and Hedingham and Bulmer in north Essex,
although there were probably many other sources.

Fired clay object
Two pieces (220g) from the same fired clay object or lump
were recovered from Zone C 30341. The identification is
uncertain. The material is something like very soft
underfired brickearth, possibly even fired daub, and it may
come from a hollow polygonal or curved object with a
surviving wall thickness of 33mm. The outer surface

appears to have been smoothed while the internal surface
has abundant coarse organic inclusions/impressions
(straw etc). It may come from something like an
architectural element or part of an oven or possibly even
some kind of mould for casting metal.

Miscellaneous CBM
This category includes a few pieces of modern (19th- or
early 20th-century) brown salt-glazed drainpipe, wall tile
and a piece of yellow fireclay fireback from a domestic
fireplace (details in archive).

Roofing slates
Thirty-two pieces of grey roofing slate weighing 2.355kg
were recovered. All but one of these is from Zone C and is
pre-modern, probably medieval. The single exception
being a small piece (15g) of modern Welsh roofing slate
from an early 20th-century context on Zone E. The slates
from Zone C come from four contexts. These are all small
pieces apart from those in context 30852 (10 pieces,
2065g) which represent a minimum of five separate slates
which survive in large fresh pieces. These are of a good
quality, highly laminar, silvery-grey slate with a lustrous
sheen. They are softer than modern Welsh roofing slate
and can be scratched with the fingernail. Their relatively
crude appearance and manufacture is also pre-modern.
Given these facts a south-west English source, probably
Devon or Cornwall is most likely. They appear in the main
to be of elongated rectangular form with a squared lower
end and a roughly rounded, or pointed, upper end with a
single roughly circular nail hole bored through. They are
mostly smoother and flatter on one face (outer?) than the
other which is rougher and more laminar and the edges
have been crudely chipped to shape. Thickness ranges
from 4.5mm to 13mm and is variable even within the same
slate. The most complete example has a surviving length
of 262mm (and was probably not much longer than this), a
width of 155mm and is 5–6mm thick all over with part of a
circular nail hole 11mm across. Another complete lower
end has a width of 170mm and is 9mm thick. The
narrowest complete measurable width is 120mm on a slate
13mm thick. Nail hole diameters of 13mm (2 examples)
and 15mm (oval) were also recorded.

By themselves the slates are difficult to date closely
except that they are clearly pre-modern and similar to
medieval and early post-medieval slates from other sites in
southern England. Welsh slates were not widely available
until the late 18th century. Slates from Devon and
Cornwall, the likely source of those here, are found in
small quantities on sites in south-east England, including
London and Dover, from the middle of the 12th century
onwards (Jope and Dunning 1954; Riddler 2006). Clarke
and Carter in their exhaustive survey of medieval King’s
Lynn make no mention of roofing slate — only ceramic
tiles and a single stone tile in Jurassic limestone, possibly
from Oxfordshire (1977, 320). A few medieval slate
whetstones are however described but the immediate
source was thought to have been the glacial drifts of the
Midlands or East Anglia (1977, 319). Clearly this could
not have been the source of the large fresh slates here
which must have been imported. Three large sherds of
pottery associated with the five slates here, including a
Grimston ware jug base, suggest a date of c. 1200–1250
and the few associated gritty roof tile fragments are
broadly in agreement with this.
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Appendix 3. Worked wood
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Zone Trench Context Small
Finds
No

Conversion Species id Length
(mm)

Width
(mm)

Thickness
(mm)

Diameter
(mm)

Notes

A 1 121 n/a radially
faced

Quercus spp. 993 92 72 n/a Length of timber. Irregular cross section, one
end ?cut at steep angle but badly damaged.
Abraded surfaces.

A 1 122 n/a roundwood Quercus spp. 641 n/a n/a 68 Roundwood stake point, partial bark present.
Two hewn facets at one end cut to create
bi-faced tip. Other end has two hewn facets and
a cleft face cut to create sub triangular cross
section end. Surfaces abraded, in three refitting
sections.

A 1 116 n/a radially
faced

Quercus spp. 720 160 30 Oak clinker ship plank (eroded) 5 lap nail holes
and one eroded treenail hole.

A 1 118 n/a radially
faced.

Quercus spp. 916 161 15 n/a Board from clinker-built boat. One curving edge
trimmed to taper towards end. 3 partial ?eroded
nail holes along curved edge, also 5 through nail
holes. 4 partial auger holes along opposite edge.
One through auger hole through face. Abraded
surfaces

A 2 226 n/a radially
faced

Quercus spp. 706 161 20 n/a Board from clinker-built boat. One edge cut
back at angle and bevelled. Three complete and
two partial auger holes along bevelled edge. Two
partial through auger holes and partial nail hole
along opposing badly damaged edge. Abraded
surfaces.

B 7 70057 n/a halved Quercus spp. 252 122 71 n/a Section of halved roundwood, no bark present.
One end cross cut with axe. Surfaces abraded.

B 7 784 n/a radially
faced

Pinus
sylvestris L.

134 37 02 n/a Four non refitting fragments of very thin board.
Dimensions for largest piece.

B 7 70014 n/a radially
faced

Quercus spp. 95 50 18 n/a Offcut from reworking of timber. Partial through
auger hole in face. Irregular cross section.
Abraded surfaces.

B 8 822 n/a radially
faced

Quercus spp. 759 112 63 n/a Length of timber. One face crudely hewn
towards one end to form a blunt chisel tip. Axe
signature present>98 w. Good condition.

B 8 862 111 radially
faced

?Acer
campestre L.

107 06 04 n/a Bale pin. Irregular whittled cross section, tip
missing.

B 8 813 n/a radially
faced

Pinus
sylvestris L.

143 06 06 n/a Bale pin. Irregular whittled cross section with
bi-faced head end.

B 9 913 n/a boxed heart Quercus spp. 3200 120 120 n/a Horizontal oak beam. Possible land-tie beam.
B 13 1321 n/a tangentially

faced
Pinus
sylvestris L.

86 64 18 n/a Heartwood chipping.

B 21 25167 n/a radially
faced

Quercus spp. 168 62 47 n/a Pile point. Four hewn facets cut to create sub
rectangular cross section tip. Shaft of pile
broken away and missing. Surfaces abraded.

B 21 25141 25003 boxed heart Quercus spp. 678 154 132 n/a Length of timber. Single blind mortice let into
face at one end. Both ends badly damaged and
?truncated by modern machine damage.
Abraded surfaces.

B 22 25417 25014 roundwood Alnus spp. 384 n/a n/a 128 Length of roundwood, some bark present.
Eroded surfaces, rotted heart at one end, other
end truncated by modern saw cut.

B 22 25418 25012 roundwood Quercus spp. 827 n/a n/a 140 Section of branch wood with two major side
branches trimmed away. No surviving bark. One
end broken and missing, other partially hewn
away. Abraded surfaces.

B 22 25421 25003 roundwood Quercus spp. 862 n/a n/a 84 Section of forked branch wood, no bark present.
Thickest limb 82 dia, hewn end. Thinner limb 56
dia, broken end. Surfaces worn and eroded.

B 22 25420 25001 radially
faced

Quercus spp. 588 79 63 n/a Offcut. One face broken away and missing for
approx. half of length at an edge to edge through
auger hole. All surfaces abraded.

C 7 70056 n/a halved Quercus spp. 267 93 48 n/a ?Stake or post tip. No bark present. Two
adjacent facets cut to create taper towards blunt
tip cut square to axis of timber. Possible remains
of auger hole cut across one edge. Abraded
surfaces.

C 16 16100 n/a roundwood Salix spp. 209 n/a n/a 12 Section of roundwood, bark present. In four
refitting sections.
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Zone Trench Context Small
Finds
No

Conversion Species id Length
(mm)

Width
(mm)

Thickness
(mm)

Diameter
(mm)

Notes

C 16 16100 n/a radially
faced

Pinus
sylvestris L.

41 37 10 n/a Heartwood chipping. Abraded surfaces.

C 18 30315 n/a box
quartered

Quercus spp. 803 105 102 n/a Pile point cut from re-used timber. Four hewn
facets cut to create sub rectangular cross section
tip. Parent timber has two rebates let into
diametrically opposite corners. Small blind
mortice let into one edge. Abraded surfaces.

C 18 30319 n/a tangentially
faced

Pinus
sylvestris L.

680 190 37 n/a Pointed board cut from re-used timber. one edge
hewn to create sub rectangular cross section tip.
One face of parent board is axe-dressed and
heavily charred. Charring truncated by hewing
of tip.

C 18 30353 n/a boxed heart Quercus spp. 568 132 86 n/a Pile point cut from re-used timber. Four hewn
facets cut to create sub rectangular cross section
tip. All surfaces heavily charred except where
reworked for pile facets.

C 18 30380 n/a radially
faced

Quercus spp. 311 62 38 n/a ?Stake point. Two opposing hewn facets at one
end cut to start (broken and missing) tip.
Surfaces rotted and eroded.

C 18 30313 n/a radially
faced

Quercus spp. 412 62 62 n/a Pile point. Four hewn facets cut to create sub
rectangular cross section tip. One facet and part
of shaft heavily charred. Surfaces rotted and
abraded.

C 18 30280 n/a roundwood Alnus spp. 260 n/a n/a 20 Roundwood stake point, bark present. Eight
hewn facets cut to create octagonal cross section
tip. Abraded surfaces. In two refitting sections.

C 18 30280 n/a roundwood Alnus spp. 196 n/a n/a 20 Roundwood stake point, bark present. Two hewn
facets cut to create sub triangular cross section
tip. Much surface damage. In two refitting
sections.

C 18 30280 n/a tangentially
faced

Pinus
sylvestris L.

164 34 09 n/a Offcut. Abraded surfaces.

C 18 30022 n/a radially
faced

Quercus spp. 100 21 20 n/a Part of peg. Sub rectangular cross section, one
end broken and missing. Abraded surfaces.

C 18 30022 n/a tangentially
faced

Quercus spp. 91 24 15 n/a Offcut or crude peg. Sub rectangular cross
section, one end with single hewn facet cut to
create tip. Abraded surfaces.

C 19 30448 1 of 17 tangentially
faced

Quercus spp. 119 105 20 n/a Stave from coopered container. Slightly tapered,
no bevel, howel or croze groove. Planed edges.
Upper end broken away and missing. Parts of
two 23 and 15 dia. halved Fraxinus excelsior L.
roundwood hoops adhering to outer face laid
edge to edge.

C 19 30448 1 of 17 tangentially
faced

Quercus spp. 100 71 20 n/a Stave from coopered container. Slightly tapered,
no bevel, howel or croze groove. Planed edges.
Upper end broken away and missing.

C 19 30448 2 of 17 tangentially
faced

Quercus spp. 176 97 20 n/a Stave from coopered container. Slightly tapered,
no bevel, howel or croze groove. Planed edges.
Upper end broken away and missing.

C 19 30448 3 of 17 tangentially
faced

Quercus spp. 189 59 19 n/a Stave from coopered container. Slightly tapered,
no bevel, howel or croze groove. Planed edges.
Upper end broken away and missing.

C 19 30448 4 of 17 tangentially
faced

Quercus spp. 194 73 22 n/a Stave from coopered container. Slightly tapered,
no bevel, howel or croze groove. Planed edges.
Upper end broken away and missing.

C 19 30448 5 of 17 radially
faced

Quercus spp. 211 86 20 n/a Stave from coopered container. Slightly tapered,
no bevel, howel or croze groove. Planed edges.
Upper end broken away and missing.

C 19 30448 6 of 17 tangentially
faced

Quercus spp. 237 72 20 n/a Stave from coopered container. Slightly tapered,
no bevel, howel or croze groove. Planed edges.
Upper end broken away and missing.

C 19 30448 7 of 17 tangentially
faced

Quercus spp. 260 81 22 n/a Stave from coopered container. Slightly tapered,
no bevel, howel or croze groove. Planed edges.
Saw marks on inner face. Upper end broken
away and missing.

C 19 30448 7 of 17 tangentially
faced

Quercus spp. 318 88 19 n/a Stave from coopered container. Slightly tapered,
no bevel, howel or croze groove. Planed edges.
Upper end broken away and missing.

C 19 30448 8 of 17 tangentially
faced

Quercus spp. 303 94 20 n/a Stave from coopered container. Slightly tapered,
no bevel, howel or croze groove. Planed edges.
Saw marks on inner face. Upper end broken
away and missing.
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Finds
No

Conversion Species id Length
(mm)

Width
(mm)

Thickness
(mm)

Diameter
(mm)

Notes

C 19 30448 9 of 17 tangentially
faced

Quercus spp. 387 57 20 n/a Stave from coopered container. Slightly tapered,
no bevel, howel or croze groove. Planed edges.
In two refitting sections. Upper end broken away
and missing.

C 19 30448 10 of 17 tangentially
faced

Quercus spp. 380 87 21 n/a Stave from coopered container. Slightly tapered,
no bevel, howel or croze groove. Planed edges.
Saw marks on inner face. In two refitting
sections. Upper end broken away and missing.

C 19 30448 10 of 17 tangentially
faced

Quercus spp. 374 100 19 n/a Stave from coopered container. Slightly tapered,
no bevel, howel or croze groove. Planed edges.
Upper end broken away and missing.

C 19 30448 11 of 17 tangentially
faced

Quercus spp. 339 59 22 n/a Stave from coopered container. Slightly tapered,
no bevel, howel or croze groove. Planed edges.
Upper end broken away and missing.

C 19 30448 12 of 17 tangentially
faced

Quercus spp. 349 85 22 n/a Stave from coopered container. Slightly tapered,
no bevel, howel or croze groove. Planed edges.
Upper end broken away and missing.

C 19 30448 12 of 17 tangentially
faced

Quercus spp. 333 70 23 n/a Stave from coopered container. Slightly tapered,
no bevel, howel or croze groove. Planed edges.
Upper end broken away and missing.

C 19 30448 13 of 17 tangentially
faced

Quercus spp. 203 63 20 n/a Stave from coopered container. Slightly tapered,
no bevel, howel or croze groove. Planed edges.
Upper end broken away and missing.

C 19 30448 14 of 17 tangentially
faced

Quercus spp. 319 60 23 n/a Stave from coopered container. Slightly tapered,
no bevel, howel or croze groove. Planed edges.
Upper end broken away and missing.

C 19 30448 14 of 17 tangentially
faced

Quercus spp. 242 90 20 n/a Stave from coopered container. Slightly tapered,
no bevel, howel or croze groove. Planed edges.
Upper end broken away and missing.

C 19 30448 15 of 17 tangentially
faced

Quercus spp. 191 85 22 n/a Stave from coopered container. Slightly tapered,
no bevel, howel or croze groove. Planed edges.
Upper end broken away and missing.

C 19 30448 15 of 17 tangentially
faced

Quercus spp. 171 76 19 n/a Stave from coopered container. Slightly tapered,
no bevel, howel or croze groove. Planed edges.
Upper end broken away and missing.

C wb 10038 n/a radially
faced

Quercus spp. 227 71 24 n/a Offcut. Partial through auger hole in face
truncated by broken edge. Abraded surfaces.

C 19 30448 16 of 17 tangentially
faced

Quercus spp. 226 64 12 n/a Stave from coopered container. Slightly tapered,
no bevel, howel or croze groove. Planed edges.
In two refitting sections. Eroded and decayed.
Upper end broken away and missing.

C 19 30448 17 of 17 tangentially
faced

Fraxinus
excelsior L.

n/a 33 15 n/a Hoops from coopered container. Halved
roundwood, no bark present. Spring cut. No
joints, binding or fixings evident. In 31
fragments, no refitting tried.

C 19 30558 n/a tangentially
faced

Pinus
sylvestris L.

186 77 25 n/a Section of stave. Both ends broken, eroded
surfaces.

E 106 106007 n/a radially
faced

Quercus spp. 318 62 12 n/a Thin board with single through auger hole
through face at each end. One hole houses
remains of radially faced Quercus spp. wedged
peg. Fe nail hole towards one edge. Side piece of
hand reel frame.

Table App 3.1 Catalogue of worked wood



Appendix 4. Baptist cemetery
by Ceridwen Boston

Introduction
Eighteen burials were excavated within an area identified
by 19th-century maps as the location of a Baptist chapel
on Broad Street, King’s Lynn. The duration of use of the
cemetery is not well documented, but dated broadly from
1773–1855, with the majority of burials dating from 1800
to 1841. The limits of the burial ground were not fully
identified but given the small area of the Baptist Yard
known from contemporary maps, it is probable that most,
if not all, the cemetery was excavated.

One triple wood-iron-wood coffin was lifted intact and
was reburied without examining the contents. The coffin
size suggests the burial of a young child. The remaining 17
skeletons (16 adults and one child) underwent full
osteological analysis.

Historical background
A courtyard area immediately west of the Baptist chapel
on Broad Street was used as a burial ground in the early to
mid-19th century. The full extent of the graveyard to north
and south was not ascertained from excavation, but
19th-century maps suggest that the size of the area was
restricted within the confines of a small courtyard or open
area set between several surrounding buildings. A 1905
map still records the lane and open area behind the
building on Broad Street as ‘Baptists’ Yard’. It seems
probable the skeletal assemblage analysed here
constitutes the bulk of the total number of individuals
originally interred on the site.

The first Baptist church was formed in King’s Lynn in
1689, meeting in the Lynn town hall (Morgan 2005). In
1773, the ‘Broad Street Baptist meeting house’ was built,
but between 1800–1808 was deemed too small and rather
unsafe, and a chapel was built on adjoining land at a total
cost of £1270. In 1832, a further Baptist building was
erected on Broad Street, opposite the chapel, to serve as a
Sunday school. By 1835, the number of scholars and
teachers was greater than 300. Sunday schools were
important vehicles for literacy amongst the working
classes, before the State took over education in the 1860s.
In the early years of the 19th century, a number of splits
and mergers with other congregations occurred. The
decades of the 1840s–1860s were a period of great growth
in the Baptist congregation of King’s Lynn with the
charismatic resident pastor John Wigner baptising over
500 people between the years 1840–56 (Jewson 1957, 87).
As a result of this growth, larger premises were required,
and in 1841 the Stepney chapel was erected on a piece of
ground known as ‘the Blackfriars’on the site of a medieval
monastery. This became the principal Baptist chapel of the
town (Perrott 1995a, 16; Morgan 2005). The building is
now the auction rooms for Landles Estate Agents on
Blackfriars Road. It is unclear from the historical records
when the Broad Street chapel went out of use entirely, but
it clearly became of secondary importance, if not defunct
from the 1840s. It would appear that the burial assemblage
dates broadly between 1773 and 1841, but is more likely to
have started from 1800–1808 following the construction
of the chapel on the site. The end date for burial is likewise

unclear, but it is reasonable to assume that few burials took
place after the move to the Stepney chapel in 1841.
However, Baptist burial registers dating from 1840–55
appear to include burials from both sites, suggesting a
continuity of use of the Broad Street chapel until 1855,
when all further Baptist burials took place in the new
cemetery in Hardwick Road (probably in response to the
introduction of government legislation prohibiting burials
within urban churchyards in that year).

Early to middle 19th-century Baptist burial registers
reveal that the excavated skeletal assemblage constituted a
minority of the total Baptist burial population of King’s
Lynn. For example, the burial registers (which included
both the Stepney and Broad Street chapel interments) have
224 entries between 1843–1855. The demographics of the
recorded population differ considerably from the Broad
Street Baptist assemblage, and will be discussed in more
depth below.

Osteological methodology
Adults were aged using a combination of methods,
including ageing from the degeneration of the pubic
symphysis (Todd 1920 and 1921; Brooks and Suchey
1990), iliac auricular surface (Lovejoy et al. 1985) and
sternal rib ends (Iscan and Loth 1984; Iscan et al. 1985),
and from cranial suture closure (Meindl and Lovejoy
1985). The dental attrition method of Miles’ (1962) was
not employed, as this tends to grossly under-age skeletons
of post-medieval populations. Subadults were aged by
dental development (Moorees et al. 1963a and b) and by
epiphyseal fusion (Bass 1987; Schwarz 1995).

Sexing of adults was determined from the skull and
pelvic morphology (Buikstra and Ubelaker 1994), and
from metrical data (Workshop 1980). No attempt was
made to sex subadults, in accordance with accepted
practice.

The stature of the adults was estimated from combined
long bone length measurements, using the regression
formulae developed by Trotter (1970). Wherever possible,
combined femoral and tibial measurements were used. In
the absence of either bone, stature was estimated using
one long bone, preferably from the lower limb, but where
this was unfeasible, the upper limb long bones were
utilised.

Preservation and completeness
The general bone condition of the assemblage was good to
excellent. As a result, metrical analysis, identification of
non-metric traits and identification of pathology was
possible on all the skeletons. The completeness of many
long bones allowed stature estimation in all but two adult
skeletons.

Completeness of the bone was more variable, due to
differences in the working conditions and fieldwork
methodology over the course of archaeological
excavation. Where excavation had taken place in the
traditional manner, the integrity of the skeleton was well
maintained, and between 90–95% of skeletal elements
were recovered. Burials in the eastern extent of the burial
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ground were less systematically excavated. Many
skeletons were disturbed by machining and piling in this
area, and a large amount of bone was recovered as charnel.
It was possible to re-assemble six of these skeletons
(25606–25610 and 25612). A small amount of charnel
could not be assigned confidently to any of the other
skeletons, and suggests the presence of other disturbed
burials on the site.

The graves were laid out systematically in three rows.
Intercutting of graves only occurred in one instance, with
the grave of skeleton 25609 cutting the grave of skeleton
25607, disturbing the right sided elements of the latter.
Much of this skeleton was discovered as charnel in pit
25581. The upper levels of the grave of skeleton 25609
were truncated by later building work, the grave being
overlaid by a hearth and then by a brick structure (25573).
In the process, the coffin lid and the skull had been
removed, but the rest of the skeleton and the coffin side

panels and base were left in situ. The upper levels of the
grave of 25606 were also disturbed by this structure, but
the skeleton was largely left intact. Pits 25578 and 25581
truncated skeleton 25577, but it was possible to
reassemble most of the skeleton.

Assemblage composition

Age distribution
The skeletal assemblage comprised 15 adults, one older
adolescent (aged 17–19 years) and one child (aged
between five and six years) (Fig. App 4.1). The triple
wood-iron-wood coffin (25562) was child-sized but was
not opened. This is a conspicuous dearth of subadult
burials given the high infant and child mortality rates
historically attested for British society in the late Georgian
and early Victorian periods. In 1840, Edwin Chadwick
calculated childhood mortality from seven different
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Skeleton No Age range Age category Sex Stature (cm) Preservation Completeness

25429 40–50 y mature adult female 156.34 good 90%

25433 35–40 y mature adult male 153.61 good 95%

25439 17–19 y late adolescent male 171.45 excellent 95%

25444 40–50 y mature adult female 161.79 good 95%

25449 25–35 y prime adult male 180.94 excellent 95%

25454 50+ y older adult male 171.13 good 95%

25460 30–35 y prime adult female 163.01 fair 75–80%

25465 30–35 y prime adult male 167.42 excellent 95%

25470 30–40 y prime to mature adult female 149.53 excellent 95%

25475 40–450y mature adult male 169.5 good 95%

25480 5–6 y older child unknown excellent 95%

25606 40–50 y mature adult female 161.85 excellent 85–90%

25607 40+ y mature to older adult male 168.51 good 60–70%

25608 40–45 y mature adult male 170.41 good 80–90%

25609 45–49 y mature adult female 165.25 excellent 70–75%

25610 40–450y mature adult female 159.8 excellent 65–70%

25612 mature adult ? female 152.02 fair 40–50%

Charnel

25565 (3) adult of unknown age unidentified 159.8 good 10–15%

25576 adult of unknown age unidentified good < 5%

Table App 4.1  Summary of the composition, preservation and completeness of the skeletal assemblage (n = 17)

Figure App. 4.1  Distribution of osteological age and sex in the skeletal assemblage (N = 17)



regions of England from current mortality figures.
Although considerable regional variation did exist, he
estimated that on average one in five children of the gentry
and professional classes would die before reaching
adulthood, whereas amongst the children of labourers,
servants and artisans the figure was one in two (Rugg
1999, 216–7). Malnutrition, infectious diseases and poor
living conditions were the major causes of these early
deaths.

Burial registers of the wider Baptist community of
King’s Lynn reflect the high child mortality rate described
by Chadwick. Here, 45.1% of the burial population failed
to reach adulthood. Although the proportion of neonates is
surprisingly low (3.54%), death in infancy and early
childhood was high.

Mortality peaked in infants aged one month to two
years (19.9%), but dropped rapidly to 10.18% in the 2–5
year age category. Mortality continued to drop in later
childhood and adolescence, but rose once again in young
and mature adulthood (a pattern usually attributed to
greater trauma in males and complications of childbirth in
females). In older age groups, the mortality rate
predictably rose again, peaking in the 66–75 year age
bracket. Only four individuals (1.76%) survived beyond
75 years, the oldest dying at 85 years of age.

The above pattern is typical of poorer Victorian burial
populations, and does tally with what is known of the
social classes from which the Baptists were drawn. Burial
registers and historical accounts suggest a considerable
mix of social class. Whilst more worldly and successful
Baptists dominate accounts of Baptist history (e.g. Jewson
1957), a large proportion of believers were amongst the
poor. However, social mobility was a common feature.
Like other nonconformists, such as the Methodists,
Baptists were taught reading and/or writing in Sunday
schools in order to read the Bible. Literacy also offered
considerable worldly advantages in a society where
illiteracy amongst the working classes was commonplace.
Coupled with a Puritan work ethic, many of humble
origins did better themselves becoming skilled artisans,
traders and businessmen. The burial registers of the Broad
Street and Stepney chapels record the families of captains,
ship owners and artisans. However, the occupations of the
vast majority were not recorded, and were probably more
humble.

The age composition compiled from the burial
registers does differ considerably from the excavated
skeletal assemblage from the Baptist Yard (Fig. App 4.2).

Infants and younger adults were completely absent,
children were under-represented, and death in old age
appeared considerably earlier than in the documented
population. It is unclear why there was such an under-
representation of subadults in the Baptist burial ground.
Judging from contemporary maps, the area of excavation
appeared to have taken in the bulk of the burial ground,
although outlying burials along the margins of the site
may well have been missed. It is equally possible that a
liminal area was set aside for the burial of infants and very
young children, although the two known child graves were
interspersed between the adults.

Archaeologically, the dearth of subadult remains is
often explained in terms of poorer preservation and poorer
recovery of these smaller bones during excavation. This is
unlikely to be true of this site, as grave cuts were clearly
identifiable, the wood of most coffins was well preserved
and highly visible, and the skeleton of the one subadult
recovered (25480) was in excellent condition. Given the
greater truncation in the eastern area of the site, it is
possible that smaller child burials were destroyed, but this
is unlikely to have amounted to many individuals. It must
be assumed that the young were buried elsewhere, for
example at the Stepney chapel. In the Victorian period,
considerable effort was made to bury family members
together. The absence of neonates and young adults in the
Broad Street assemblage suggests that mothers and babies
dying of complications of childbirth were buried together
elsewhere.

The age at death in older age categories was more
advanced in the burial register population than in the
osteological assemblage. This difference probably does
not reflect a true age difference between the populations,
but rather the limitations of osteological methodology,
which tends to under-estimate the age of older adults
considerably (Schwarz 1995, 185).

Sex distribution
Of the 16 adults, seven were identified as male, seven as
female, and two as possible females. The late adolescent
skeleton 25439 was identified as male, and has been
included amongst the adults above. The sexing of
subadults was not attempted, in accordance with accepted
osteological practice. The slight preponderance of
females over males is unlikely to be significant, given the
size of the assemblage, the uncertainty over the total
extent of the burial ground, and hence the completeness of
the skeletal assemblage.
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Age category Male ? Male Female ? Female Unknown Total

Neonate (0–1 month) 0 0 0 0 0 0

Infant (2m–1 y) 0 0 0 0 0 0

Young child (2–5 y) 0 0 0 0 0 0

Older child (6–12 y) 0 0 0 0 1 1

Adolescent (13–18 y) 1 0 0 0 0 1

Young adult (19–25 y) 0 0 0 0 0 0

Prime adult (26–35 y) 2 0 2 0 0 4

Mature adult (36–45 y) 2 0 5 1 0 8

Older adult (46+ y) 2 0 0 0 0 2

Adult (> 18 y) 0 0 0 1 0 1

Total 7 0 7 2 1
17

Table App 4.2  Age and sex distribution of the Baptist skeletal assemblage (n = 17)



Stature
Due to the good bone preservation, it was possible to
estimate stature of all adults from long bone length. The
mean stature for men (n = 7) was calculated as 169.07cm
(range 1.53–1.81m) or 5 foot 6½ inches, and for females
(n = 9) as 159.55cm (range 1.52–1.66m) or 5 foot 3 inches.

Stature is determined by an interplay of inherited and
environmental factors. Whilst we all have a maximum
genetic potential to reach a certain adult stature, physical
and emotional stressors during childhood and
adolescence may prevent us achieving this potential. If
stressors, such as malnutrition, infection or chronic
illness, are too severe or prolonged for the growing body
to ‘catch-up’ growth later, the individual will become
permanently stunted. Thus, stature has been used as a
rough yardstick to indicate the overall health of
individuals and of populations, provided the genetic
component of populations do not change (as would
happen, for example, with an influx of peoples of different
average stature). The only child (25480) in the skeletal
assemblage was aged between five and six years from

his/her dental development, but showed the diaphyseal
long bone lengths more typical of a 3–4 year old. It is
apparent that the growth of this child was interrupted or
slowed for a prolonged period before death, to the extent
that he/she did not have sufficient physical reserves to
catch up on lost growth. Although no specific cause of
death could be identified on the skeleton, this growth
stunting implies that ill health was chronic in this
individual.

When comparing the mean stature with other broadly
contemporary burial sites in England (Table App 4.3), it is
interesting to note that average male stature of the King’s
Lynn Baptist assemblage fell slightly below the mean
stature of the predominantly middle class assemblages of
St Luke’s church, Islington; St Bartholomew’s church,
Penn; St Nicholas’ church, Sevenoaks, and the working
class assemblage of the Newcastle Infirmary, Newcastle-
on-Tyne. Male stature was comparable to the pauper
assemblage of the Cross Bones burial ground, Southwark,
and the largely middle class Quaker cemetery at Kingston-
upon-Thames, London. Mean female stature showed less
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Figure App 4.2  Comparison between the age-at-death distribution compiled from the Baptist burial registers of
King’s Lynn (N = 244 ) and the age-at-death of the skeletal assemblage (N = 18)

Burial ground Male (Mean) Male (Range) Female (Mean) Female (Range) Social class

King’s Lynn Baptists 1.69 m 1.53 m–1.81 m 1.60 m 1.52 m–1.66 m Largely WC

King’s Lynn Quakers 1.70 m 1.60 m–1.79 m 1.61 m 1.59 m–1.64 m MC

St Lukes, Islington (named and
unnamed)

1.70 m 1.49 m–1.94 m 1.58 m 1.39 m–1.74 m Mixed WC and MC

Newcastle Infirmary 1.71 m 1.60 m–1.83 m 1.60 m 1.50 m–1.76 m WC

St Bartholomew’s, Penn 1.75 m 1.45 m–1.85 m 1.60 m 1.42 m–1.83 m MC

St Nicholas’, Sevenoaks 1.73 m 1.62 m–1.83 m 1.61 m 1.49 m–1.72 m MC

St George’s, Bloomsbury 1.72 m 1.52 m–1.85 m 1.60 m 1.49 m–172 m MC

Christ Church Spitalfields 1.68 m 1.67 m–1.70 m 1.56 m 1.54 m–1.59 m MC

Cross Bones, Southwark 1.69 m 1.53 m–1.80 m 1.58 m 1.42 m–1.72 m WC

Kingston-upon-Thames, London 1.69 m 1.54 m–1.90 m 1.60 m 1.40 m–1.75 m MC

Table App 4.3 Comparative data on stature estimation in ten later post-medieval urban populations in England (figures
taken from Roberts and Cox (2003, 308) and unpublished Oxford Archaeology reports of St George’s Church,
Bloomsbury, St Luke’s Church, Islington, and the Quaker burial ground, King’s Lynn). MC = middle class, WC =
working class



variation between the different assemblages. The mean
stature of the King’s Lynn Baptist females compared with
four of the above-mentioned assemblages, but was greater
than Christ Church, Spitalfields, and the Cross Bones
assemblage, Southwark. Interestingly, average male and
female stature of the Quaker burial assemblage from
King’s Lynn was greater than the Baptist by one
centimetre, suggesting that although broadly contem-
porary and resident in the same small town, the Quakers
enjoyed better general health than the Baptists. This
probably reflects differences in social status and living
conditions between the two groups.

Skeletal pathology
Pathological lesions were observed on all skeletons, with
the exception of skeleton 25460. A high prevalence of
disease was common in many post-medieval towns and
cities. Migration of the poor to urban areas created a large
impoverished under-class whose access to adequate
housing, sanitation and nutrition was limited. Such
conditions were a fertile breeding ground for infectious
diseases, such as tuberculosis, smallpox, typhus, typhoid
and cholera. Epidemics swept through King’s Lynn and
the rest of the country periodically, with the 1854 cholera
epidemic being particularly disastrous. Sanitation in
King’s Lynn was rudimentary and the fleets, such as the
Purfleet running through the town centre, became a
dumping ground for effluent, effectively becoming open
sewers, Long decried for its stench and threat to public
health, it was not until the 1860s that the Purfleet was
drained, canalised and eventually covered over, and
proper sanitation and water installed (Perrott 1995b,
9–10). Like the Quaker assemblage, the Baptists suffered
a high prevalence of trauma (particularly fractures).
Degenerative joint disease was also common, particularly
considering the relative youth of this population. It is
likely that these two pathologies were occupationally
induced, not surprising in a town where much of
commerce revolved around shipping. Detailed
descriptions of pathologies mentioned in the text below
may be found in the skeletal catalogue.

Congenital disorders
The older adolescent/young adult male (skeleton 25439)
showed slight kyphosis of the mid- to lower thoracic
spine. Kyphosis is an abnormal curvature of the spinal
column in the sagittal or anterio-posterior plane. The
condition is colloquially known as a hunchback. In
skeleton 25439, anterior wedging of the vertebral bodies
of T6 to T11 caused an exaggerated posterior curvature of
the spine (a slight kyphosis). These vertebral bodies and
those of T12–L2 showed moderate Schmorl’s nodes,
probably secondary to an uneven weight distribution
across the vertebral bodies. Two left and two right
mid-thoracic ribs had altered curvature of the shaft,
associated with the abnormal spinal alignment. There was
no osteological indication of an underlying condition
(such as Pott’s disease) to account for the kyphosis, so it is
assumed to be congenital in origin.

In skeleton 25612, the left proximal humerus was
abnormally shaped, with the greater tubercle greatly
reduced. There was also slight flattening of the humeral
head. This anomaly was probably congenital in origin.
Slight eburnation of the anterio-lateral aspect of the left
proximal joint surface, and slight to moderate lipping of

the inferior margin was present. This osteoarthritis was
probably secondary to the anomalous morphology of the
bone. The right humerus was normal.

Infection
Non-specific infection was present on the long bones of
three individuals (skeletons 25433, 25454, and 25608), a
prevalence of 17.64% of the total population. This is only
slightly higher than the rate of 14.7% in the King’s Lynn
Quaker assemblage (Mahoney this volume).

In the vast majority of archaeological skeletons, the
specific bacteria responsible for bone infection cannot be
identified, and the pathology is referred to as ‘non-
specific’ infection. Depending on the depth of penetration
of the infection into the bone tissue, these lesions are
categorised as periostitis, osteitis and osteomyelitis. Bone
tissue response to infection involves both resorption and
proliferation. Inflammation of the periostium, or
periostitis, manifests osteologically as new bone
formation on the surface of the bone. Penetration of
infection deeper into the compact bone stimulates further
osteoclastic activity, leading to noticeable thickening and
sometimes, distortion of the bone. This is known as
osteitis. Where the infection penetrates into the marrow
cavity, resorption causes pitting and thinning of the
cortical bone and an enlarged marrow cavity. The pressure
of accumulated pus of this abscess may cause the debris to
burst through the thinned cortical bone, creating a
smooth-sided sinus or cloaca (Roberts and Manchester
1995, 126). The pus is then discharged into the overlying
soft tissue, spreading the infection further afield. This
infection is known as osteomyelitis, and is the most severe
form of bone infection. The capacity of the body’s
immune system to mount a defence against this infection
is severely hampered by the relatively small blood supply
to bone tissue. Even today, in an era of sophisticated
medical care and antibiotic treatment, osteomyelitis
remains one of the most difficult infections to treat.

In two individuals (skeletons 25433 and 25454) severe
osteitis was present bilaterally on the tibial and fibular
shafts. In the latter (an elderly male), there was moderate
to severe thickening of the anterio-medial aspect of the
distal third of the right tibial shaft due to a large
well-healed plaque. The right fibular shaft showed more
severe infection with considerable thickening of the entire
lateral aspect of the bone, most markedly the distal third
where major distortion of the bone was present. The new
bone was partly healed at the time of death, with large
areas of smooth bone interspersed with sharp spicules and
striated bone. The left tibia and fibula also displayed
marked bone infection. The character of the lesions
closely resembled the left lower leg bones, being marked,
largely healed and similarly located on the long bone
shafts, most severe on the distal portions. There was a
small depressed area on the lateral malleolus of the left
fibula surrounded by largely healed new bone. This
depression appeared to have been a healed sinus into the
marrow cavity, indicating osteomyelitis. In skeleton
25433 (a mature adult male), no such sinus was observed,
but the skeletal distribution, severity and evidence of
healing was very similar. The above two cases are
interesting in that the lesions were bilateral, suggesting a
systemic causation of this infection. However, they did not
resemble classic sabre shins, associated with syphilis.
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The lower leg bones, particularly the tibiae, are by far
the most common location of periostitis. This is perhaps
not surprising, when one considers the lack of soft tissue
overlying this bone, particularly on the anterior aspect,
and the greater exposure of the lower leg to traumatic
insults. In addition, severe peripheral vascular disease
(common in the elderly, those with arterosclerosis and
diabetes mellitus) often result in arterial and venous ulcers
of the feet and lower legs that are notoriously slow to heal,
and are vulnerable to secondary infection. Spread of
infection to the fibulae did occur in the above two cases.
The lesions were either fully or largely healed, showing
lamellar and smooth bony plaques.

In skeleton 25608, the medial aspect of the proximal
left tibial shaft showed largely healed periostitis, with a
10cm x 3cm area of largely smooth new bone overlying
the original bone surface. This lesion was located just
distal to the severely displaced tibial eminence. It is highly
probable that this infection was a secondary complication
of soft tissue trauma occurring when the knee was badly
damaged in adolescence.

Chronic respiratory disease
Four individuals (skeletons 25449, 25465, 25470 and
25606) showed new bone formation on the visceral
surfaces of the ribs (CPR 18.75%). In skeleton 25449,
these lesions were florid and associated with lytic lesions
of the sternum, clavicles and sacrum. This case was
diagnosed as tuberculosis and will be considered
separately in the section below.

Respiratory disease was commonplace in the medieval
period and became even more of a cause for ill health
following rapid urbanisation in the later post-medieval
period. From the 18th century, industrialisation led to a
vast influx of rural poor into the cities. Living conditions
amongst the slums of the urban working classes were poor
with overcrowding of houses that were poorly heated and
poorly ventilated. Malnutrition and poor general hygiene
were the norm. Long hours worked in factories or
workshops with air-borne dust and chemicals also had a
deleterious effect on respiratory health. One respiratory
disease that thrived in these conditions was pulmonary
tuberculosis, which became markedly more prevalent
from the 17th century onwards, and by the 19th century
reached epidemic proportions (Roberts and Manchester
1995). Whilst King’s Lynn would not have approached the
scale of airborne pollution prevalent in the great industrial
cities of the period, many industries in the town would
have had harmful effects on respiratory health. For
example, glass making (a major industry in 18th- and
19th-century King’s Lynn), exposed workers to harmful
chemicals during the smelting and blowing processes
(Roberts and Cox 2003, 237), whilst sail and rope making
would have involved the inhalation of dust and fibrous
particles.

The vast majority of respiratory diseases leaves no
trace on the skeleton. However, where a lesion (such as a
bulla or abscess) is closely associated with the ribs,
resorption or new bone proliferation on the visceral
surface of the rib may occur (Roberts et al. 1998, 56).
Traditionally, such lesions were associated with
tuberculosis (TB) but Roberts et al. (1998), concluded that
no differential diagnosis was possible without the
presence of tubercular lesions on other parts of the
skeleton. Acute lobar pneumonia, brochiectasis (e.g. in

chronic obstructive pulmonary disease), and less likely,
metastatic carcinoma, non-specific osteomyelitis and
syphilis may all be possible causes.

Tuberculosis
Tuberculosis is caused by the bacterium Mycobacterium
tuberculosis, which most commonly invades lung tissue,
but may also be found in the bones, the skin (where it was
known as scrofula or the King’s Evil), the gastrointestinal
tract and the central nervous system (where it may cause
tubercular meningitis). The bacteria may lie dormant in
the body tissues for many years, but become active when
the host’s immunity is compromised, as occurs when an
individual is diseased or malnourished.

Archaeological evidence of tuberculosis (TB)
afflicting humans dates back at least to the Neolithic
period, but in Europe it was from the 16th century that TB
increased noticeably amongst urban populations, causing
20% of all recorded deaths at that time, the greatest
concentration being in London (Johnston 2003, 339). This
trend continued throughout the post-medieval period.
Like most infectious diseases, TB was principally but by no
means exclusively, a disease of poverty and urbanisation.
Spread by droplet infection, the overcrowded and poorly
ventilated housing and workplace conditions of these
groups greatly facilitated its transmission amongst the
urban poor. Greater vulnerability to the disease was noted in
some occupation groups, with female textile factory
workers exhibiting the highest TB rates of all occupational
groups (Johnston 2003, 340). By the early 19th century,
autopsies undertaken on the most indigent dwellers of Paris
and London revealed that close to 100% of all cadavers
examined had developed tubercular lesions at some time in
their lives, although many had died of other causes
(Johnston 2003, 340). Death from pulmonary tuberculosis
or consumption (based on the Bills of Mortality of the 18th
and 19th centuries) afflicted an estimated 400–500:
1,000,000 people, making it the most common single cause
of death in this period (Roberts and Cox 2003, 338).

In approximately 90% of cases, tuberculosis leaves no
trace on the skeleton, and hence, osteological prevalence
of the disease drastically under-represents the true
pathology rates of this disease. It is probable that the true
rate of pulmonary tuberculosis was much higher in the
Baptist assemblage. Where bony lesions do occur, the
most common locations are on the visceral surfaces of the
ribs (but this is not specific to tuberculosis), the vertebrae
(in 25–50% of cases), and the hip and knee joints (Roberts
and Manchester 1995, 141).

Osteological evidence of tuberculosis was found in
one individual, a prime adult male (skeleton 25449).
Florid new bone overlay the surfaces of at least eight right
ribs (ribs 4–12) and 16 other rib fragments. Lesions were
located at the costal rib ends, the rib angle, the tubercle and
neck of the ribs, in one case extending the entire length of
the rib. The ribs on the left side were unaffected,
suggesting pulmonary tuberculosis affected the left lung
only. Some lesions showed partial healing but the majority
were active at the time of death. Smooth-walled lytic
lesions were observed on the dorsal surface of the
manubrium and the superior half of the sternal body, the
resorption of the bone creating a honey-comb appearance.
Similar lesions were observed on the anterior surface of
the sacrum affecting S2 and 3. The lesions were purely
lytic. Interestingly the vertebrae were not affected, and it is

127



probable that TB spread to the sacrum from soft tissues of
the abdomen or pelvis. Given the florid active appearance
of the lesions, it is highly probable that this disease was the
cause of death of this man.

Trauma
Like the Quaker skeletal assemblage, there was a higher
than expected prevalence of trauma, including several
severe fractures. The reason for this characteristic is not
well understood but is likely to relate to occupational
accidents, such as falls and crush injuries. Shipping was a
dominant industry in King’s Lynn at this time, and it is
probable that falls onto the deck, and accidents during the
loading and unloading of vessels were responsible for
many of the fractures observed in these two assemblages.

Seven skeletons showed evidence of trauma (25429,
25454, 25465, 25475, 25608, 25609, and 25610).

Fractures
Crush injury to the big toe is apparent in male skeleton
25475. The distal phalange of the hallux was misshapen
and malaligned laterally. Such an injury may be caused by
dropping a heavy object onto the foot.

Skeleton 25475 (a mature adult male) had healed
fractures of four rib shafts on the left side. Rib fractures are
most commonly caused by assault, but may have been
caused by falling onto the left side. The left fibula of this
skeleton also displayed a well healed and well-aligned
fracture of the distal quarter of the shaft. The type of
fracture is not unequivocal due to marked callous
deposition, but it appears to be an oblique fracture. The
excellence of the bone reduction reveals that this
individual received effective medical care and that
splinting of the limb was successfully applied.

Two mature adult females (skeletons 25429 and
25609) also presented with fractures. The former had a
healed fracture to the left patella, the fracture line partly
healed but clearly visible on the dorsal aspect, extending
superio-inferiorly the length of the lateral articular
surface. A large osteophyte outgrowth on the superior and
lateral aspects was associated with the fracture. Slight
corresponding lipping of the epicondyles was present on
the left femur.

Skeleton 25609 had a very unusual fracture of the
acromium of the right scapula. There was non-union of the
blade and the process of the acromium, with profuse new
bone growth around the fracture producing a
pseudoarthrosis. The injury would have impeded
elevation of the right arm and shoulders. It is clear from the
non-union of this fracture that this woman did not
immobilise her arm and shoulder following injury as there
is no indication that the bones had begun to knit. The
injury must have occurred some time before death as the
new bone growth was profuse, but was still active at the
time of her death. The bone was very light in weight,
consistent with the osteoporosis observed in other
elements of the skeleton.

Dislocation of tibial epiphysis
Mature adult male skeleton 25680 showed a severe medial
dislocation of the left tibial plateau. The medial
epicondyle appeared to have been fractured and displaced
medially and inferiorly, and was angled inferiorly at a 45º
angle to its original horizontal plane. Considerable new
bone growth was evident in this area, the majority being

well healed. The lateral epicondyle had also been
displaced medially, and showed new bone growth such
that the lateral condylar surface was enlarged.
Osteophytosis of the lateral tibial plateau had developed
an additional joint surface (2.4 x 2.4cm), which articulated
with the lateral femoral condyle. Slight eburnation of this
surface was present. The overall appearance was that the
entire tibial plateau had been wrenched medio-laterally,
with the tibial eminence displaced 1.5cm medial to its
normal anatomical position.

The left femoral condyle displayed corresponding
bony changes to the altered position of the tibial joint
surface. The lateral condyle showed the development of a
bony bridge extending horizontally across the joint
surface, considerably reducing the range of motion of the
knee joint. A similar bony bridge was present on the
medial condyle. The altered articulation of the tibia and
femur would have resulted in the medial rotation of the
lower leg and foot, leading to a abnormal gait. There were
no secondary bony changes to the pelvis or spine, but the
fourth and fifth metatarsals of the left foot showed
considerable thickening of the shafts, and muscle
attachments of these bones were marked. These changes
were probably a response to the abnormal gait and
additional weight-bearing imposed on these two bones.

Clearly, the injury was of long-standing and was most
likely to have occurred in late adolescence before the
proximal tibial epiphysis had fused. There was no
shortening of the limb, as would be expected if this injury
had occurred in childhood or early adolescence.
Considerable new bone growth overlay the periostium on
the medial aspect of the proximal tibial shaft, suggesting
considerable soft tissue damage.

Calcified haematoma
A calcified haematoma was present on the anterio-medial
aspect of the proximal shaft of the right tibia of skeleton
25454. The lesion measured 6.7cm x 3.2cm and was
raised approximately 3–4mm above the normal surface of
the bone. The limit was clearly defined and the bone was
well healed, indicating that the injury had taken place a
considerable time before death. A haematoma or
collection of blood may follow an injury where breakage
of blood vessels causes localised bleeding into the tissues,
but does not drain readily. In most cases, the haematoma is
unproblematic and is gradually resorbed by the body, but
in others it may act as a reservoir of infection and develop
into an abscess. Occasionally, a haematoma may ossify,
leaving a distinctive lesion. The anterio-medial aspect of
the tibia is a common site for such injuries, as the there is
little soft tissue overlying the bone. It is probable that the
lower leg of skeleton 25454 had suffered blunt trauma.

Osteochondritis dissecans
The capitulum of the right humerus of skeleton 25465
showed a small (1.2 x 0.9cm), broadly circular area of
bone loss, being slightly depressed below the level of the
rest of the joint surface. Within the lesion healed new bone
growth was evident, indicating that this injury had
occurred long before death.

Osteochondritis dissecans is a fairly common
osteological disorder found on the joint surfaces of the
major long bones. Physically active young males (such as
athletes) are most often affected in the first two decades of
life. This disease is due to a significant localised

128



obliteration of the blood supply, causing necrosis of small
areas of joint tissue (Roberts and Manchester 1995, 87).
Repeated, low-grade, chronic trauma or micro-trauma is
thought to play a role in this injury to the blood vessels.
The necrotic bone plaque breaks off from the joint surface
and may remain loose in the joint, causing chronic pain
and often precipitating osteoarthritic changes.
Alternatively, the fragment may re-attach in its original
position or be resorbed, and no further symptoms will be
experienced. There was no evidence of secondary arthritic
changes in skeleton 25465.

Parturition scar
Mature adult female 25610 displayed one parturition scar
on her left posterior superior symphysis pubis. Such scars
were thought to indicate ligament distension during
pregnancy and labour, and have been used to indicate
parity. More recent work has cast doubt on these
assumptions noting that ‘parturition scars’ may
occasionally be observed in males, and may reflect a much
wider range of bio-mechanical influences associated with
the role of the pelvis in transmitting weight from the trunk
to the lower limbs, the size and shape of the pelvis and
body, and locomotion (Cox 2000, 131–141).

Degenerative joint disease
Degenerative joint disease (DJD) was present in 11 adult
skeletons of the Baptist assemblage (CPR 68.75%).
Degenerative changes in the vertebrae (known as spinal
degenerative joint disease (SDJD)) were noted in nine
adults (CPR 56.25%). Detailed description of the location
and manifestation of these bony changes may be found in
the catalogue.

Degenerative changes manifest skeletally as the
deposition and/or resorption of bone of the joint surface.
Deposition of new bone (or osteophytosis) on or around
the joint surface occurs as a compensatory attempt by the
body to spread the load by increasing the joint surface
area. Where osteophytosis becomes severe, the new bone
may cause the joints to fuse together or ankylose. This is
most commonly found in the vertebral bodies. When the
cartilage overlying the bone at joints is destroyed, the bone
may become very dense or sclerotic. Friction between the
two bones may cause polishing or eburnation. Bone
resorption often occurs concurrently with deposition.
Macroscopically, this manifests as porosity of the joint
surface. Infiltration of these pores by synovial fluid may
cause subchondral cysts to develop, readily visible by
radiography, but less obvious to the naked eye (Roberts
and Manchester 1995, 112–114). Where eburnation
and/or two other degenerative bony changes are present,
this is known as osteoarthritis.

Degenerative changes to the upper arm appeared fairly
common in the Baptist assemblage with shoulder, wrist
and finger elements most affected. Slight to moderate
DJD affected the shoulder joint of five individuals
(skeletons 25429, 25433, 25606 and 25607, 25601 and
25612), with slight to moderate osteoarthritis of the left
humeral head of skeleton 26512 being the most severe
example. Slight to moderate osteophytosis of the elbow
joint affected skeletons 25433, 25465, 25475 and 25607,
whilst DJD or ostearthritis was evident on the carpals of
the wrist joint and fingers of 25454, 25608 and 25609.
There does not appear to be any association between sex

and the manifestation of this DJD. Nor does handedness
appear particular influential.

The hip joint was affected by DJD in four individuals
(skeletons 25429, 25454, 25607 and 25609). In skeleton
25609 (a 45–49 year old female) these changes were
marked with profound osteophytosis of the left
acetabulum and femoral head, marked eburnation of much
of both joint surfaces, and numerous large subchondral
cysts apparent beneath the joint surface of the femoral
head. Less profound osteoarthririts was observed in the
right hip joint. In general, the bone density of this well-
preserved skeleton seemed light and porous, suggesting
that the underlying cause of these degenerative changes
was osteoporosis. DJD was also observed in the joints of
the wrist, knees and spine of this individual.

The vertebrae were the most common location for
DJD, affecting nine adults. In addition to the
osteophytosis, porosity and eburnation described above,
Schmorl’s nodes are another skeletal indicator of
degenerative changes of the spine. Schmorl’s nodes are
depressed areas on the anterior and superior aspects of the
vertebral bodies where the intervertebral disc contents
have herniated and have exerted pressure on the vertebral
body. In modern humans, Schmorl’s nodes are very
common in individuals aged 45 years and more, and are
generally held to have few clinical effects (Aufderheide
and Rodriguez-Martin 1998, 96), although recent work
does suggest that back pain frequently does accompany
modern sufferers. Schmorl’s nodes were noted on the
vertebral bodies of skeletons 25444 and 25465, affecting
the mid-thoracic to lumbar spines.

Skeleton 25429 (a 40–50 year old female) showed
marked osteoarthritis of the spinal column with ankylosis
of T3–T8, a compression fracture of the body of T8
creating both a slight kyphosis and scoliosis. Marked
osteophtyosis and slight porosity was observed on the
bodies of T9 to L5 and severe eburnation of the vertebral
articular surface of S1. Marked osteophytosis and
macroporosity was present in the sacro-iliac joint
bilaterally.

Degenerative joint disease (DJD) is by far the most
common joint disease found in skeletal populations, and
the Baptist assemblage was no exception. DJD is an
umbrella term that includes a number of degenerative joint
diseases (including osteoarthritis, rheumatoid arthritis,
and psoriatic arthritis) that do not manifest specifically
enough to allow for a differential diagnosis. DJD occurs
where there is damage to a joint through over-use
(repetitive activity-related trauma) or through general
wear and tear of the joint through life. These bone changes
are often progressive and hence, correlate closely to the
age-at-death of the individual, and of the population as a
whole. In the fairly young Baptist population, the high
prevalence of DJD tentatively suggested that at least some
of these changes were activity-induced, probably relating
to shifting or carrying heavy loads, and other strenuous
manual labour. Historically, the Baptists are known to
have been predominantly working class in origin, and the
high prevalence of DJD and rugosity of many of the
skeletons (including females) was consistent with this
picture.
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Metabolic disorders

Iron-deficiency anaemia
Cribra orbitalia was present on three skeletons (25449,
25606 and 25609). All three individuals were adults (one
female and two males). Lesions were completely healed in
the latter two, and were rated as Type 2 in severity, whilst
lesions were more marked (Type 3) and only partly healed
in skeleton 25449, the youngest of the three. Porotic
hyperostosis was not present on the cranial vault of any of
the three skeletons.

Cribra orbitalia is widely thought to occur in response
to a deficiency of iron during childhood, most commonly
the result of inadequate dietary intake of iron, and/or as a
result of severe intestinal parasite infestation (Stuart-
Macadam 1991, 101). Iron is a central component of
haemoglobin, the molecule necessary for the
transportation of oxygen in the red blood cells of the
blood. Red blood cells are produced within the red bone
marrow of a number of bones of the body, which include
the diplöe of the cranial vault, the sternum and the pelvis.
In childhood, the diplöe are particularly important, but
become a secondary site of red blood cell production later
in life. In iron deficiency anaemia, the body attempts to
compensate for low serum iron levels by hypertrophy of
these bones. In children, this manifests osteologically as
an increased porosity and thickening of the diplöe of the
cranial vault (known as porotic hyperostosis) and of the
orbital sockets (cribra orbitalia). Cribra orbitalia is often
used as a generic indicator of physical stress in childhood.
Progressive bone remodelling in adulthood causes healing
and complete obscuring of these childhood lesions. Thus,
it is not surprising that the individual with the least
evidence of healing (skeleton 25447) is the youngest of
the three sufferers.

Rickets
One adult male skeleton (25433) showed bony changes
consistent with childhood vitamin D deficiency or rickets.
Marked bowing of the tibial shafts was present bilaterally.
There was also slight anterio-posterior bowing of the
femoral shafts, although this was too slight to be
diagnostic of this condition. Rickets is a deficiency
disease caused by a lack of vitamin D. Vitamin D is central
to the absorption of dietary calcium. A deficiency results
in soft, thin bones. Weight-bearing during crawling and
walking in childhood cause the long bone shafts of the
arms and legs to bow. This was not observed on the arm
bones of skeleton 25433, so it appears that rickets
occurred later than 1–1.5 years. Although vitamin D may
be obtained in foodstuffs such as oily fish and animal fat,
the majority of vitamin D is formed by the exposure of the
skin to ultraviolet radiation. The presence of rickets
usually indicates an individual who had not received
sufficient exposure to sunlight in early childhood.

Rickets was fairly uncommon in pre-industrial and
rural agrarian societies (Ortner and Putscher 1981, 274),
but became widespread in the industrial cities of the later
medieval period. The smog that blanketed the great
manufacturing centres (including London) for much of
the year served to block out a great deal of sunlight. Long
hours of child labour in factories and mines also ensured
that many working class children were not exposed to
sufficient daylight necessary for the adequate production
of vitamin D. In 1773, Fordyce (quoted in Roberts and

Cox 2003, 309) estimated that 20,000 poor children in
London were afflicted with this disease. The scale of the
disease was still vast in the mid-19th century, with a third
of all admissions to Great Ormond Street Hospital in
London being diagnosed as rachitic. In King’s Lynn, such
severe pollution is unlikely given the lower intensity of
industry, but social practices such as long hours of child
labour or keeping children covered and kept indoors may
be sufficient to cause the disease.

However, rickets was not necessarily the sole preserve
of the poor. The 17th-century physician Francis Glisson
(the first to describe rickets in precise clinical detail)
observed that it was a disease of children of the wealthy
classes, where it was common practice not to be suckled
by one’s natural mother, but by a wet nurse (Sloan 1996,
44). This practice usually resulted in early weaning onto
gruels high in calories but poor in animal fat, and hence,
low in vitamin D (Steinbock 2003a, 281–282). This social
practice, coupled with keeping a young child indoors for
long periods, resulted in children from privileged
backgrounds developing the disease.

Osteoporosis
Osteoporosis was present in skeleton 25606, a 40–50 year
old female, with marked porosity of trabecular bone of
vertebral bodies, and very low weight of these elements.
Osteoporosis is a proportional decrease of both the bone
mineral and the bone matrix, leading to bone which is light
and brittle, and liable to fracture after minimal trauma
(Steinbock 2003b, 236). There are two types of
osteoporosis: type 1 or post-menopausal osteoporosis
(affecting women over 50 years of age), and commonly
the underlying condition in vertebral crush fractures and
fractures of the distal radius; and type 2 or senile
osteoporosis, which affects both males and females over
the age of 60 years equally, and predisposes individuals to
vertebral wedge fractures and fractures of the femoral
neck. A drop in oestrogen levels following the menopause
accounts for 10–20% loss of total bone mass in modern
women (Steinbock 2003b). This often serves to aggravate
a pre-existing negative calcium balance caused by a poor
dietary calcium intake and/or the net bone calcium lost
during the reproductive years through multiple
pregnancies and prolonged breastfeeding (Steinbock
2003b). An older female, skeleton 25606 does fall into the
high risk category for this disorder. She also suffered from
osteoarthritis of the spinal column, most severe in the
mid-to-lower thoracic vertebrae. Wedge fractures in the
medio-lateral plane were present on L1 and L5, the former
wedging to the right and the latter to the left. The
individual would have been left with a slight scoliosis of
the spine, and chronic back pain. It is probable that these
crush fractures were a result of the friability of the
vertebral bodies due to osteoporosis.

The prevalence of this disorder in the adult Baptist
assemblage was 6.25%. Given the difficulty in
macroscopic identification of osteoporosis, it is highly
probable that the true prevalence was very much higher in
this population.

Neoplasms
One small button or ivory osteoma was present on the left
and one on the right parietal bones of the cranial vault of
skeleton 25610. Each had a diameter of approximately
0.4cm and were slightly raised above the ectocranial
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surface. Button osteomas are small circular benign
tumours of no clinical significance (Roberts and
Manchester 1995, 188). They are more commonly found
in males, and frequency rises after the fourth decade of life
(Aufderheide and Rodriguez-Martin 1998, 375). Skeleton
25610 was a 40–45 year old woman, and hence, matches
the age but not sex profile of this condition.

Dental pathology
All the skeletons of the assemblage had extant dentition,
or extant maxillae and/or mandibles where ante-mortem
tooth loss was complete. The deciduous and permanent
dentition of subadult 25480 was not included in
prevalence calculations as the deciduous dentition is
different in structure to permanent dentition, and the
permanent dentition was not fully developed.

Dental pathology, such as periodontal disease,
calculus, caries, abscesses and ante-mortem tooth loss
(AMTL), is most commonly caused by the consumption
of carbohydrates (particularly refined simple sugars) and
by poor oral hygiene practices. In the post-medieval
period, consumption of cane sugar gradually increased. In
the 16th and 17th centuries, sugar was an expensive and
high status luxury available only to the most wealthy.
However, the development of sugar plantations in the
West Indies in the 17th and 18th centuries generated an
easily available and affordable supply to markets in
Europe. Sugar prices dropped dramatically from the
mid-17th to mid-18th centuries, whilst the amount of
sugar imported between 1700 and 1748 doubled. Annual
consumption per capita rose from 4lb in 1700, to 10lb in
1748, as high as 20lb in 1800 (the last being due to the
widespread adoption of tea drinking amongst the upper
and middle classes) (Musgrave and Musgrave 2000,
59–60). As sugar became more affordable, consumption
continued to spread down the social classes, until by the
latter half of the 19th century it was available to all but the
most indigent. By this time, the annual sugar consumption
per capita ranged between 11.74lb and 30.45lb (Roberts
and Cox 2003). This consumption was to have profound

effects on dental health with massive increases in dental
decay and ante-mortem tooth loss.

Oral hygiene in the 19th century was rudimentary or
non-existent, and also would have played a major role in
the high levels of dental disease of this period. Whilst
toothbrushes were known from the 18th century, their use
was very restricted (Hillam 1990). Oral hygiene consisted
principally of using abrasive or caustic tooth powders or
tinctures to whiten the teeth (Hillam 1990; Roberts and
Cox 2003, 324).

Tooth cleaning for other than cosmetic reasons was
virtually unknown. Dental disease was so widespread, that
many individuals had their teeth extracted prophyl-
actically (often as a 21st birthday present!) to save them
from years of toothache later on.

Dental calculus
Plaque is composed of oral micro-organisms that become
imbedded within a matrix of protein, saliva and food
residues that accumulate on the teeth after eating.
Carbohydrates, particularly simple sugars, accelerate this
process (Hillson 1996, 254–55). Plaque may become
mineralised, forming calculus, the hard immovable
deposit on the teeth colloquially known as tartar. There are
two types of calculus: supra-gingival calculus, which is
situated above the gum line, and sub-gingival calculus
which extends beneath the gum line on exposed roots.
Deposits are most heavy on teeth nearest the saliva glands
(Roberts and Manchester 1995, 55). Regular brushing of
the teeth will remove most plaque deposits, thus
preventing calculus formation.

The calculus rate in the Baptist assemblage was
recorded per tooth present, and the size and position on the
crown was noted, using guidelines set out by Brothwell
(1981). However, such a detailed presentation of this data
is beyond the scope of this report. Calculus was recorded
on 85.4% teeth and all but two individuals with surviving
tooth crowns. Although this is a high prevalence
compared to other sites of this period (Table App 4.5), the
severity of the calculus deposits were overall not marked,
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Skeleton assemblages Ante-mortem
tooth loss

Dental
abscesses

Calculus Caries Dental enamel
Hypoplasia

Dental Fillings

King’s Lynn Baptists 33.2%
(135/407)

1.47%
(6/407)

85.4%
(181/212)

18.7%
(39/212

60.7%
(119/196)

0.47%
(1/212)

King’s Lynn Quakers 53.82%
(169/314)

0.32%
(1/314)

74.2%
(98/132)

36.0%
(41/114)

41.84%
(41/98)

0%

St Luke’s,
Islington (named)

35.35%
(1726/4883)

1.78%
(87/4883)

46.33%
(1042/2249)

9.74%
(219/2249)

10.27%
(231/2249)

0.27%
(6/2249)

Newcastle Infirmary,
Newcastle

19.3%
(604/3123)

0.9%
(29/3123)

55.85%
(718/1287)

11%
(146/1327)

17%
(219/1287)

0.0%

St Bartholomew’s,
Wolverhampton

38.40%
(1671/4349)

0.07%
(3/4334)

Data not
available

8.10%
(166/2047)

Data not
available

0.0%

St Nicholas’, Sevenoaks,
Kent

37.95%
(529/1394)

0.41%
(5/1394)

Data not
available

14.08%
(113/803)

Data not
available

Data not
available

Christ Church, Spitalfields,
London

19.91%
(324/1627)

Data not
available

Data not
available

19.11%
(311/1627)

Data not
available

0.24%
(4/1627)

London Road, Kingston,
London

34.61%
(1436/4149)

0.07%
(3/4149)

Data not
available

5.40%
(210/3858)

Data not
available

Data not
available

Cross Bones Southwark,
London

17.30%
(211/1216)

2.30%
28/1216

Data not
available

26%
(161/621)

29% (adults) Data not
available

St George’s, Bloomsbury
(named)

40.99%
(669/1632)

2.82%
(46/1632)

70.85%
(592/844)

13.39%
(110/844)

16.35%
(138/844)

0.83%
(7/844)

Table App 4.5  Comparative summary of dental pathology in adults from ten post-medieval sites in England



scored as heavy in only two individuals, medium in two
and slight or flecks in the remainder. The high prevalence
of the disease reflects the poor oral hygiene of this
population.

Periodontal disease
Periodontal disease is the inflammation of the soft tissues
of the mouth, namely the gums, and/or the periodontal
ligament and alveolar bone (Levin 2003, 245). Retraction
of the gums exposes the vulnerable root of the tooth to
attack by acidic plaques, commonly resulting in caries,
abscesses and ante-mortem tooth loss. The main
predisposing factor for periodontal disease is calculus
build-up in the dental pockets. Periodontal disease is
strongly associated with increasing age in both modern
and archaeological populations. However, aetiology of
this disease is multi-factoral, with genetic predisposition,
environment, diet and oral hygiene all playing a role.

The disease may express itself as either horizontal or
vertical bone loss. In the former, more than one tooth is
affected, often involving the whole dental arcade, with all
alveolar walls being lost uniformly. This is by far the more
common form of periodontal disease. In vertical bone
loss, the lesion is localised around one or two teeth. This
bony resorption around the tooth is irregular, and
generally occurs without horizontal bone loss (Hillson
1996, 263–65).

Periodontal disease was recorded by subdividing the
jaws into four quadrants, which were scored
independently. The severity of the disease was scored as
slight, medium or considerable, using the universally
accepted standards set out by Brothwell (1981). In the
Baptists, periodontal disease was present in 12 individuals
(CPR 75%). It ranged in severity from slight (n = 3),
through moderate (n = 4) to considerable (n = 5).

Caries
Destruction of the tooth enamel results in the formation of
caries, which is irreversible and frequently results in
toothache, abscess formation and ultimately, ante-mortem
tooth loss. Refined sugar was probably responsible for
considerable decay in this population. Thirty-nine carious
cavities were recorded, a mean of 2.44 caries per person.
The prevalence per tooth (TPR 18.7%). This rate is higher
than all but two sites listed in Table 5 above. It is broadly
comparable with the middle class assemblage of Christ
Church Spitalfields (Molleson and Cox 1993) and lower
than the pauper assemblage of the Cross Bones burial
ground, Southwark, London (Brickley et al. 1999, 34).

Ante-mortem tooth loss (AMTL)
Although teeth were sometimes drawn electively, in
anticipation of the agonies of toothache in later life, or lost
as a result of trauma, most teeth were lost as a result of
periodontal disease and caries. AMTL is diet-related but
also age-related, and hence it is no surprise that the older
members of the population suffered higher rates of tooth
loss. In the Baptist population, 135 teeth were lost ante-
mortem. This is an average of 8.4 teeth per individual.
Comparisons with AMTL rates in other la te
Georgian/early Victorian assemblages reveal that the
King’s Lynn Baptists had a prevalence (TPR 33.2%)
slightly lower than four other populations (all
predominantly middle class). The Quaker assemblage
shows a markedly higher prevalence (53.82%). This may

in part be true of the older overall age of this population.
Similarly, the lower prevalence of AMTL in the Cross
Bones, Southwark, and Newcastle Infirmary burial
grounds, is probably largely due to the younger age-at-
death of these poorer populations.

Dental abscesses
Severe dental disease may result in infection tracking
down to root canal or around the root to the apex, resulting
in a dental abscess. In untreated cases, the pressure of the
inflammation and accumulated pus forces a path through
the alveolar bone, leaving behind a smooth-sided lesion or
cloaca in the jaw. Clinically, dental abscesses cause
considerable pain to the sufferer, but often ease somewhat
following the creation of this cloaca through which the
pressure within the bone is relieved. In this assemblage, a
prevalence of 1.47% was present. In one case, the
infection had caused the loss of the tooth.

Dental enamel hypoplasia
Dental enamel hypoplasia (DEH) manifests on the buccal
surface of the tooth crowns as pits, horizontal lines or lines
of pits. These features are the result of a thinning of the
enamel caused by an interruption or slowing of the normal
deposition of enamel during crown formation (Goodman
and Rose 1990). DEH is induced by a number of
metabolic insults, such as nutritional deficiency, weaning
and bouts of childhood diseases lasting more than three
weeks (Aufderheide and Rodriguez-Martin 1998, 405;
Hillson 1996, 165–66). Unlike bone, enamel does not
remodel during life, and so remains as a permanent
indicator of such a stress episode in the first six or seven
years of life.

Although the prevalence for DEH was very high in the
Baptist assemblage (60.7%), the majority of the
hypoplasia lines were very faint, indicating only transient
or mild episodes of disease or malnutrition. In only one
individual were the lines marked, but none showed
profound enamel thinning. In the main, it is unlikely that
the stressors responsible for these lesions were severe
enough to inflict permanent damage on the individuals
concerned. Common childhood infections may well
account for many of these lines.

Dental interventions
One individual ( 25433) had a grey metal filling in a
carious lesion. During the 18th and 19th centuries, the
cheapest material used for fillings was either tin or lead.
From the beginning of the 19th century, various forms of
amalgams became available. These were based on heavy
metals, such as mercury, mixed with copper or silver filed
from coins (British Dental Association museum display).
Pellets of the amalgam were placed in the cavity and
tamped down with a hot instrument. Gold fillings were the
most suitable material but also the most expensive. A
typical dentist’s fees of 1781 advertised gold fillings at 7
shillings and sixpence, whilst lead fillings cost 5 shillings
each (Wilson 1985, 38). The material composing the
filling from skeleton 25433 is uncertain, but is likely to be
tin or a lead amalgam. The low proportion of fillings, and
the lack overall of dental work in this assemblage
suggested that few could afford the high cost of such
procedures. No dentures were found within the coffins of
the Baptists, as were found in many middle class burials of
this period (e.g. St George’s church, Bloomsbury (Boston
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et al 2009); Christ Church, Spitalfields (Molleson and
Cox 1993) and St Martin’s church, Birmingham (Buteux
2003). Nor was any squaring and thickening of the
alveolar bone noted on the mandibles of the King’s Lynn
Baptists to suggest the wearing of ill-fitting dentures
(particularly denture blocks).

Non-metric traits
All 16 adult skeletons were examined for non-metric
traits. These are summarised in Table App 4.6.
Non-metric traits are minor variations of phenotypic
expression, that occur in any tissue of the body, but which,
in archaeological populations, are observed on the bone.
These traits are too minor to influence the biological
success of the individual. Non-metric traits have been
used to indicate genetic relationships between
individuals. However, their value has been questioned, as
many traits may be environmentally produced (for
example, muscle pull of bone during strenuous exercise
may cause a trait such as plaques and exostosis of the
femoral head to develop). Gruneberg (cited in Tyrrell
2000, 290) also postulates that the expression of a
genetically inherent trait requires certain environmental
factors to coalesce and overcome a certain threshold
before the trait may be expressed. These factors do cast
doubt on the value of non-metrical traits as indicators of
familial relationships. Sjovold’s 1984 study of a European
post-medieval sample with known familial relationships
indicated that overall, cranial non-metric traits have been
determined as more heritable than post-cranial traits (cited
in Start and Kirk 1998, 171).

Whilst many non-metric traits listed in Table App 4.6
are common in most populations, several more
uncommon traits were noted in the Baptist assemblage.
Cranial ossicles were present on the skulls of seven
skeletons (25429, 25433, 25439, 25449, 25608, 25610
and 25612), the most common being lambdoid ossicles (n
= 6 or 37.5%). Skeletons 25433, 25439, 25449 and 25608
also displayed the much rarer trait of an ossicle at asterion
(25%). Only skeleton 25439 had epipteric bones. These
traits are deemed very heritable. Interestingly, all
individuals with ossicles were buried within the northern
half of the burial ground, loosely suggesting familial
relationships between these individuals. Skeletons 25439
and 25449 shared wormian bones and an ossicle at
asterion, but the metopism and epipteric bones found on
the cranium of the latter was unique in this assemblage.

Supraorbital foramen and notches were found in five
skeletons (25465, 25470, 25607, 25608 and 25610).
Spatially, the distribution of skeletons with these traits
show two distinct clusters within the burial ground (the
first three in one group, and the last two adjacent burials in
adjacent graves).

Unusual non-metric traits of the cervical vertebrae,
such as lobed and double articular facets of the atlas (n =
6), lateral, transverse and posterior bridges of the atlas and
C5–7 (n = 5) were present in fairly large numbers. In the
burial ground, skeletons with lobed and double atlas
articular facets were spatially tightly clustered in the
southern area. This was true also for anomalies of the
cervical vertebrae mentioned above, with the exception of
skeleton 25449.

By far the most common non-metric trait to be
observed was a double facet of the talal articular surface of
the calcaneus (n = 8; 50%). The spatial distribution of

skeletons with this trait was more scattered across the
burial ground. Interestingly, this trait was also common
amongst the King’s Lynn Quaker assemblage (a crude
prevalence of 27.2%). This suggests that rather than being
restricted to discrete family groups, double facetted
calcanei were a widely shared trait amongst the population
of King’s Lynn, and may suggest a regional clustering of
this characteristic. This does not appear to be the case for
other more heritable traits within the two assemblages.

Although the expression and heritability of non-metric
traits is by no means clear cut, the spatial distribution of
skeletons sharing certain traits within the Baptist burial
ground does suggests a clustering of two to three family
groups.

Burial practices

Spatial distribution and grave orientation
The full extent of the burial ground was not established
during excavation but judging from maps of the period, it
is unlikely that it extended much beyond the limits of
excavation. The graves appeared to have been laid out in
three parallel north–south rows of five to seven graves. All
the graves were orientated on a west–east axis. However,
the orientation of the coffins and skeletons within the
graves did not favour the west–east alignment so pervasive
in Roman Catholic and Church of England cemeteries. Of
the 15 inhumations where burial orientation was recorded,
seven were orientated west–east, whilst eight were
east–west. It would appear that Baptist burials respected
the east–west grave alignment found in most Christian
burials, but whether the body faced the east or the west
appears to have been immaterial to this sect.

Although no grave markers were recovered, the
regular spacing and the lack of intercutting of graves
indicates that originally grave positions were marked
above ground. There is a single case of intercutting of one
grave by another: 25583 truncated grave 25584,
disturbing the right arm and torso of skeleton 25607. The
easternmost row of graves suffered most from later
truncation, with graves 25586 and 25587 being cut by later
pits. The upper fill of grave 25582, the coffin lid and sides,
and skull of skeleton 25606 were truncated by the
construction of a hearth (25573), which itself was overlaid
by a brick wall. Due to piling activities and indiscriminate
earth-moving during the recent development, the
easternmost row of graves also suffered considerable
truncation and disturbance.

Coffins and coffin fittings
In most Christian denominations in Britain from the late
17th century onwards, it became customary to cover the
coffin with upholstery of baize or velvet, and to decorate
the lid and side panels of coffins with studs and metal
coffin fittings. By 1700–20, the funeral furnishing trade
was a firmly established business, providing fittings for all
classes of people and at various costs, depending on the
status and wealth of the deceased (Litten 1991). The
financial investment in funerary panoply grew over the
course of the 18th century, reaching its zenith in the 1840s.
Even amongst the poor, the importance of providing a
decent burial was keenly felt. However, for those that
could afford it, the coffin itself was just one aspect of the
elaborate mourning and funerary practices surrounding
the death of a loved one in this period. Funerals of the
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wealthy frequently involved processions of black draped
hearses, black plumed horses, mutes and chief mourners, a
complex symbolism surrounding appropriate mourning
dress, grand memoria, and of course the heavily decorated
coffin itself. Greater simplicity in funerary practice
re-asserted itself in the 1840s, when such mourning
displays began to be regarded as vulgarly ostentatious and
in poor taste.

The Broad Street Baptist burials date broadly to a time
when funerary ritual and coffin decoration in Britain were
at their peak. However, such outward displays of
mourning were conspicuous in their absence from all but
one coffin (25562) in the cemetery. This probably reflects
the Baptists’ theological emphasis on eschewing worldly
values and possessions in pursuit of more spiritual goals.
It is also in keeping with the largely working class
character of the Baptists of this period. With the exception
of coffin 25562, all coffins were simple single-break,
single-thickness wooden coffins. The species of wood was
not investigated, but most coffins of this period were
constructed of elm, being valued for its water resistant
property (Litten 1991). Coffins were constructed of
wooden planks held together by a combination of iron
fixing nails and mortice-and-tenon joints. The bases of a
number of coffins were constructed of two planks slotted
together with such joints, an inexpensive alternative to a
coffin base comprising a single wider plank. Coffin 25450
was one such coffin. In addition, the sides of the coffin
were joined to the base by mortice-and-tenon joints and
fixed in place by iron nails.

Coffin 25562 was the only triple layered coffin found
on the site, being composed of an inner wooden coffin
encased within an iron shell and overlaid by a wooden
outer case. The last was very decayed, and it was
impossible to discern the pattern of the iron upholstery
studs of the outer case, although fragments of rows of such
iron studs were still present. There was no evidence of
departum plates or lid motifs. An iron grip and grip plate

were attached to the head and the foot of the coffin, and
two grip and grip plates were in situ on the long sides of
this child-sized coffin. Due to the marked corrosion of
these fittings, it was impossible to discern any decorative
detail. The use of iron rather than the more ubiquitous lead
is unusual, and reflects a fairly short-lived tradition of
metallic coffins in the 1830–60s (Litten 1991, 85–86).

There were few coffin fittings in the assemblage. Four
coffins (25455, 25459, 25474 and 25589) had extant iron
breastplates that were too corroded to be legible. Thus, no
individuals could be identified by name. The breastplate
of coffin 25459 was best preserved, the design appearing
to correspond to Type 38 in the Christ Church Spitalfields
taxonomy (Reeve and Adams 1993). The breastplate of
coffin 25474 was less well preserved but showed similar
motifs of a shield surrounded by stylised foliage. The
morphology and design of the large iron breastplate of
coffin 25455 was obscured by corrosion. Heavily
corroded fragments of iron plate that overlay the ribs and
pelvis of skeleton 25606 are also likely to be remnants of a
breastplate or lid motif.

Iron grips and grip plates were present on three coffins
(25443, 25455 and 25562), the fittings of the former two
coffins being restricted to fittings on the head and foot
ends. All these fittings were too corroded for the style to be
discerned.

Shrouds and coffin interiors
Although the wood of a number of the coffins was fair to
well preserved, there was no survival of textile from coffin
lining or shrouds. Their presence is hinted at by shroud
fastenings, such as copper alloy shroud pins associated
with skeleton 25470, a cartwheel button found with
skeleton 25470 and copper alloy staining on the crania of
skeletons 25606 and 25607.

The bases of a number of coffins were overlaid by a
layer of decayed sawdust. Bran and sawdust were
commonly placed beneath the corpse, and covered by the
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Skeleton
No.

Body
orientation

Body
position

Coffin Coffin fixing
nails

Coffin
dimensions

Breast-plate Grip Grip plate Upholstery
studs

25429 W–E Supine wood x 22, iron 1.75 x 0.5

25433 E–W Supine Wood Iron 1.7 x 0.45

25439 W–E Supine Wood Iron

25444 E–W Supine Wood Iron 1.75 x 0.50 x 2, iron x 2, iron,
corroded

25449 W–E Supine Wood Iron 2 x 0,66

25454 W–E Supine Wood Iron 2 x 0.55 iron, corroded x 1, iron x 1, iron

25460 W–E Supine Wood Iron 2 x 0.5 iron, ? CCS 38

25465 E–W Supine Wood Nil 1.77 x 0.55

25470 E–W Supine Wood Iron 1.75 x 0.52

25475 W–E Supine Wood Iron 1.85 x 0.53 iron, ? CCS 38

25480 W–E Supine Wood Iron 1.08 x 0.36

25562 Unknown Coffin not
opened

Wood-lead-
wood

Iron 1.2 x 0.43 Iron, type
unknown

x 6, iron x 6 iron,
corroded

iron,
corroded

25606 E–W Supine Wood Iron

25607 E–W Supine Wood

25608 E–W Supine Wood ? iron, corroded

25609 E–W Supine Wood

25610 E–W Supine Wood

25612 Unknown Unknown

Table App 4.7  Summary of burial position and coffins (n = 18)



textile lining of the coffin interior (most commonly of
cambric). This sawdust acted in part as a quasi-mattress
and also as an absorber of body fluids emanating from the
corpse. Interestingly, within two graves (25447 and
25469) a layer of sawdust was discovered below the base
of the coffin as well as within it. The base of coffin 25469
also rested upon two transversely laid wooden slats. The
two graves were the deepest of the group and at the time of
excavation were waterlogged. The excellent preservation
of the bases of the coffins suggests that this waterlogged
state was of long standing. It seems probable that the
presence both of the slats and the sawdust were an attempt
to soak up seeping ground water during the funerary
rituals at the graveside.

Grave goods
In keeping with widely held Christian burial tradition,
grave goods were non-existent in all but one case. Within
the wooden coffin, placed to the right of the skull of
skeleton 25460 were two copper alloy coins stacked one
on top of the other. The reason for this unusual practice is
unclear and presumably it was of personal significance to
this woman and/or her mourners.

Conclusion
The Broad Street Baptist skeletal assemblage was
extremely well preserved and as a result, many insights
could be gained into the demographic profile and general
health of this small group. The osteology appears to
corroborate piecemeal documentary evidence that the
Baptists were predominantly of working class origins,
with many engaged in manual labour and sustaining a high
incidence of injuries, such as fractures and degenerative
joint disease that, at least in part, was probably activity-
related. Overall, the Baptists were of smaller stature than
the broadly contemporary middle class Quakers buried
nearby. The overall longevity of the Baptist population
was also lower than the Quaker group, suggesting poorer
general health and living conditions.

Until recently relatively little was known archaeolog-
ically of nonconformist burial practices of the 18th and
19th centuries. More Quaker burial grounds have been
excavated than any other denomination, including
Kingston-upon-Thames, Surrey (Bashford and Pollard
1998), Bathford, Somerset (Stock 1998b), Hemingford
Grey (MacNichol et al. 2007). Excavation of Baptist
burial grounds includes West Butts, Poole, Dorset
(McKinley 2006) and the later burial ground at the King’s
Fee, Hereford (Sherlock and Pikes 2001). The Broad
Street Baptists offer fresh insights into the burial traditions
of this little-understood nonconformist sect. In keeping
with their doctrines of simplicity and the avoidance of
worldly display, the coffins of this assemblage were
conspicuous in their simplicity, and are in marked contrast
to the contemporary fashion for florid, extravagant late
Georgian/early Victorian funerary displays of the
Catholic church, the Church of England and indeed, other
nonconformists of this period.

Catalogue of burials
In the interests of brevity a number of abbreviations have
been used in the text of the catalogue below. These are as
follows:

L left Dental inventory:
R right X ante-mortem tooth loss
AMTL ante-mortem tooth loss / post-mortem tooth loss
DEH dental enamel hypoplasia C caries
DJD degenerative joint disease A dental abscess
OA osteoarthritis k calculus
SDJD spinal degenerative joint disease R root only
C1–7 cervical vertebra 1 to 5 U unerupted
T1–12 thoracic vertebra 1 to 12 PE partially erupted
L1–5 lumbar vertebra 1 to 5

Skeleton number: 25429
Completeness: 90%
Preservation: good
Age: 40–50 y
Sex: female
Stature: 156.34 ± 3.55 cm
Dental inventory:

Dental pathology: AMTL 12/12, marked alveolar bone
resorption; abscess 0/12
Skeletal pathology: fractured L patella, compression
fracture to T8; DJD: L and R acetabulae and femoral
heads, R glenoid fossa, L and R patellae; marked
osteoarthritis: L and R sacro-iliac joints, T4–S1; SDJD:
T3–8 fused, kyphosis and scoliosis
Non-metric traits present: L and R lambdoid ossicles; L
and R double talar facet of calcaneus

Skeleton number: 25433
Completeness: 95%
Preservation: good
Age: 35–40 y
Sex: male
Stature: 153.61 ± 4.05 cm
Dental inventory:

Dental pathology: caries 4/7; abscess 0/30;AMTL 21/30;
DEH 1/5, calculus 7/7, heavy on R side, slight to moderate
on L; slight to considerable periodontal disease
Dental intervention: filing of carious crown of R
mandibular canine
Skeletal pathology: periostitis L and R tibiae and fibulae;
DJD: slight lipping of L and R shoulder and elbow joints
and knee joints; SDJD: T7–10 and L4–5: moderate
osteophytosis; possible rickets: medio-lateral bowing of L
and R tibiae
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Non-metric traits present: Patent sternal aperture; L and R
metatarsal additional facet on lateral aspect of proximal
shaft adjacent to normal carpo-metacarpal joint surface; L
and R ossicle at asterion

Skeleton number: 25439
Completeness: 95%
Preservation: excellent
Age: 17–19 y
Sex: male
Stature: 171.45 ± 2.99 cm
Dental inventory:

Dental pathology: caries 0/28; abscesses 0/32; AMTL
0/32; DEH 27/28, slight calculus 15/24; slight periodontal
disease R maxilla
Skeletal pathology: Slight congenital kyphosis with
wedging of T6–11 and T12–L2, Schmorl’s nodes; slightly
abnormal curvature to two L and two R mid-thoracic ribs
Non-metric traits present: ossicle at lambda; metopism; L
and R lambdoid ossicles; L and R epipteric bone; ossicle at
R asterion; patent Foramen of Huschke

Skeleton number: 25444
Completeness: 95%
Preservation: good
Age: 40–50 y
Sex: female
Stature: 161.79 ± 3.72 cm
Dental inventory:

Dental pathology: caries 2/19; abscess 0/28; AMTL 0/28
flecks to slight calculus 17/18; slight to moderate
periodontal disease overall good dental health; DEH 6/19
Skeletal pathology: SDJD: Schmorl’s nodes on T10–L5
Non-metric traits present: patent Foramen of Huschke;
double talal facet of calcaneus

Skeleton number: 25449
Completeness: 95%
Preservation: excellent
Age: 25–35 y
Sex: male
Stature: 180.94 ± 2.99 cm
Dental inventory:

Dental pathology: AMTL 0/32; abscess 1/32; caries 1/28;
slight to moderate calculus 23/28; periodontal disease
considerable; DEH 10/28, marked; anterior mandibular
crowding, prominent anterior maxillary teeth causing
overbite
Skeletal pathology: Tuberculosis: florid rib lesions, lytic
lesions of sternum, clavicles, sacrum; Cribra orbitalia
Type 3 partly healed
Non-metric traits present: 1 x L lambdoid ossicle; L
ossicle at asterion; small L and R auditory torus; patent L
and R mastoid foramen; lateral bridge on R side of C5, L
side of C7, and L and R sides of C6; double talal facet of L
and R calcaneae

Skeleton number 25454
Completeness: near complete (95%)
Preservation: good
Age: 50+ years (older adult)
Sex: male
Stature: 171.13±3.27 cm
Dental inventory:

Dental pathology: Caries 7/7; abscess 2/31; AMTL 16/31;
minor DEH 3/5; calculus 6/6 flecks to medium;
considerable periodontal disease
Dental treatment: Distal occlussal surface of R
mandibular second premolar filed down (? treatment of
caries)
Skeletal pathology: OA: C4, C6–7, T4–T12, L2–4,
ankylosis of bodies of T7–8, ankylosis of inferior/superior
articulating facets of L3–4; Schmorl’s nodes T6, T9 and
T12; severe osteophytosis, sub-chondral cysts and marked
eburnation of R femoral head and R acetabulum; moderate
porosity and osteophytosis L and R medial and lateral
articular surfaces of clavicles and L acromial facet;
marked eburnation and osteophytosis of R 1st distal finger
phalange; lipping and moderate eburnation of pisiform
surface of L triquetral; moderate osteophytosis and
eburnation/striations of M-P surface of R 1st metatarsal;
slight eburnation and osteophytosis of L 1st M-P joint of L
1st metatarsal; DJD: slight lipping of L and R humeri,
olecranal and distal radial surfaces of ulnae, tubercles of
ribs, L and R first M-C and M-P joints, L femoral head,
and M-P surface of L 1st proximal foot phalange; Ossified
haematoma: proximal antero-medial R tibial shaft, well
healed; Periostitis/osteitis: entire length of lateral R
fibular shaft, marked thickening of distal third, partly
healed; periostitis: mid-third of L tibial shaft markedly
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thickened by partly healed new bone growth; non-specific
osteomyelitis of L fibula: marked thickening of distal third
of shaft, largely healed sinus
Non-metric traits present: L condylar facet lobed; slight
precondylar tubercle present; double facet of atlas; L and
R supra-scapular notch and acromial articular facets
present; L and R extosis in trochanteric fossa; plaque on L
femoral head; L double talal facet of calcaneus

Skeleton number 25460
Completeness: 70–75%
Preservation: fair
Age: 30–35 years (prime adult)
Sex: female
Stature: 163.01±3.55 cm
Dental inventory:

Dental pathology: Caries 4/11; abscess 0/25; AMTL
10/25; slight to medium calculus 7/11; slight DEH 10/11;
slight periodontal disease
Dental treatment: L 1st maxillary molar: marked
U-shaped horizontal groove mid-crown exposing
underlying dentine -? Groove for ligature attachment for
molar block denture
Skeletal pathology: Nil noted
Non-metric traits: L & R plaque on femoral heads; L & R
double talal facet of calcaneus; slight precondylar tubercle

Skeleton number: 25465
Completeness: near complete (95%)
Preservation: excellent
Age: 30–35 years (prime adult)
Sex: male
Stature: 167.42±2.99 cm
Dental inventory:

Dental pathology: Caries 3/19; abscesses 1/32; AMTL
8/32; flecks to medium calculus 17/18; slight to moderate
periodontal disease; slight DEH 13/18; impacted R
second mandibular molar (partially erupted)
Skeletal pathology: possible rickets: slight medio-lateral
bowing of tibial shafts and flaring epiphysises; DJD:
slight lipping of L patella articular surfaces, and of
olecranon of R ulna; SDJD: slight osteophtosis of bodies
of T5–L4, slight to moderate Schmorl’s nodes T9–L1 and
L3; Lateral displacement of R hallus at M-P and I-P joints
with associated osteophytosis of joints- ? due to wearing
tight or pointed shoes; Osteochondritis dissecans: healed
lesion on capitulum of R humerus

Non-metric traits present: highest nuchal line present;
slight precondylar tubercle; L & R supra-orbital notch;
patent L & R foramen spinosum; patent L & R anterior and
posterior ethmoid foramina; lobed L superior articular
facet of atlas; L posterior bridge of atlas; plaque on L
femoral head

Skeleton number: 25470
Completeness: near complete (95%)
Preservation: excellent
Age: 30–40 years (prime adult)
Sex: female
Stature: 149.53±3.55 cm
Dental inventory:

Dental pathology: Caries 4/15; abscess 0/30; AMTL 9/30,
marked resorption of alveolar bone of molar region of R
mandible; slight to heavy calculus 15/15; slight to
considerable periodontal disease; slight DEH 8/12; dental
crowding of central maxillary incisors, distal rotation of
crown of R mandibular 1st premolar
Skeletal pathology: Respiratory infection: active woven
bone on visceral surface of one L mid-thoracic rib shaft
fragment; SDJD: very minor osteophytosis of bodies of
C1, T3–T9 and L4, and of inferior/superior articular facets
of T11–L5; slight Schmorl’s node on T11
Non-metric traits present: L and R supra-orbital notch;
slight precondylar tubercle; L parietal notch bone; L
supra-scapular notch; L and R acromial facets; L double
and R lobed superior articular facet of atlas

Skeleton number: 25475
Completeness: near complete (95%)
Preservation: good
Age: 4–45 years
Sex: male
Stature: 169.5±2.99 cm
Dental inventory:

Dental pathology: Caries 7/24; abscess 0/32; AMTL 6/32;
flecks to moderate calculus 24/24; DEH 8/13; R maxillary
pipe notch
Skeletal pathology: Rib fractures: marked thickening of
midshaft of 4 L ribs, callous largely healed; L distal L
fibular shaft: well healed and well aligned ?oblique
fracture; L 1st distal foot phalange: gross malalignment of
phalange, displaced laterally- ? due to tight shoes, or crush
injury; OA: L and R humeral heads: slight lipping of
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condyles, slight eburnation on L head; DJD: Slight lipping
of articular surfaces of L and R distal epicondyles, L and R
olecranon, L and R distal and proximal surfaces of tibiae,
patellae, 1st cuneiform surface of L navicular, and L and R
1st and 2nd cuneiforms; moderate lipping of talar and
navicular surfaces of L calcaneus, calcaneal and
cuneiform surfaces of L navicular; R 1st metacarpal: bony
spur on lateral aspect of distal shaft
Non-metric traits present: L and R acromial articular
facets; plaque to L femoral head; small R third trochanter
of femur; L and R talal articular facet of calcaneus lobed

Skeleton number: 25480
Completeness: near complete (95%)
Preservation: excellent
Age: 5–6 years (older child)
Sex: unknown
Dental inventory:

Dental pathology: caries 4/13 (deciduous teeth); DEH
0/13 (permanent teeth). All permanent teeth not yet
erupted
Skeletal pathology: Diaphyseal bone lengths show severe
stunting (aged to 3.5 years)

Skeleton number: 25606
Completeness: 80–85%
Preservation: excellent
Age: 40–50 years (mature to older adult)
Sex: female
Stature: 153.9±3.72 cm
Dental inventory:

Dental pathology: Caries 4/25; abscess 1/32; AMTL 1/32;
flecks to medium calculus 21/23; slight periodontal
disease; DEH 12/24 (marked on anterior dentition); severe
crowding of maxillary and mandibular anterior dentition
Skeletal pathology: Cribra orbitalia type 2 (healed);
Chronic respiratory infection: 6 R rib shafts have largely
healed new bone growth on visceral surfaces, in one lesion
is active; DJD: R acromial process of scapula: moderate
osteophytosis and slight osteophytosis; OA: Sacro-iliac
joints show marked osteophytosis and macroporosity

(more severe on R) and accessory facets; Compression
fracture of L1 and L5 (wedging of bodies) with marked
eburnation, osteophytosis and porosity of inferior
articular facet of L5; slight porosity and osteophytosis on
bodies of T10–L5; Osteoporosis of vertebrae L1 and L5
Non-metric traits present: patent L and R parietal
foramina; very slight L and R auditory tori; precondylar
tubercle; L and R supra-orbital notch; patent L and R
anterior and posterior ethmoid foramina; slight mandibular
torus; L and R acromial facets; L and R superior articular
facets of atlas lobed; C5: R transverse foramen bipartite;
C6: L and R transverse foramina lobed; sixth segment of
sacrum (% lumbar vertebrae present); L and R accessory
facets to pelvi and sacrum

Skeleton number 25607
Completeness: 70–75% complete
Preservation: good
Age: 40+ years
Sex: male
Stature: 161.85±3.27 cm
Dental inventory:

Dental pathology: AMTL 3/27; abscess 1/27; caries 0/22;
DEH 14/22; slight calculus 19/22; slight to medium
periodontal disease; possible agenesis of 3rd molars
Skeletal pathology: DJD: slight lipping olecranon surface
of L ulna; Lscapula: moderate pitting of acromial process;
slight to moderate lipping of L glenoid fossa; L distal
clavicle: porosity; slight lipping of distal R humerus; L
and R ribs: slight to moderate osteophytosis of tubercles;
L 1st rib sternal articular surface: extensive osteophytosis
and rugosity; 3 mm thick lipping of R acetabulum, and
new bone growth in centre of joint surface; L auricualr
surface of pelvis: pronounced bony rim and marked
granular surface- sacro-iliac joint in process of fusing;
SDJD: C5–T1 bodies: slight to moderate osteophytosis
moderate porosity on C5–C7.
Non-metric traits present: L and R supra-orbital notches;
patent R mastoid foramen; L acromial facet; L and R lobed
superior articular facets of atlas; L posterior bridge of
atlas; plaque on L and R femoral heads

Skeleton number 25608
Completeness: 80–90%
Preservation: good
Age: 40–45 years
Sex: male
Stature: 170.41± 3.27 cm
Dental inventory:
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Dental pathology: AMTL 4/16; abscess 0/16; caries 3/10;
calculus 10/10 (marked on lingual surface; considerable
periodontal disease; DEH 6/10, marked
Skeletal pathology: L and R eye sockets: Cribra orbitalia
type 2 well healed; severe dislocation of tibial plateau of
L tibia, such that medial condyle displaced antero-distally
and medial condyle is angled inferiorly at 45° to normal
horizontal plane. Corresponding changes on condyles of
L femur to accommodate medial shift; Periostitis: well
healed new bone growth on medial aspect of proximal half
of proximal tibial shaft; DJD: slight to moderate lipping
of ulnar articulating surface of R scaphoid; SDJD:
moderate osteophytosis and porosity on bodies of C5 and
C7, eburnation on C7; moderate to severe osteophytosis of
superior and inferior articular facets of L4–S1
Non-metric traits present: Carabelli cusps on 1st molars;
small L lambdoid ossicle; L parietal notch bone; R ossicle
at asterion; L and R parietal foramina; slight L and R
auditory torii; L and R supra-orbital foramina; L and R
double condylar facets; small precondylar tubercle;
plaque to L and R femoral heads; double talal facet to L
calcaneus

Skeleton number 25609
Completeness: 70–75% (lower legs and feet missing);
uncertain if skull of older woman is skull of this skeleton)
Preservation: excellent
Age: 45–49 years
Sex: female
Stature: 158.8±4.45 cm
Dental inventory:

Dental pathology: AMTL 14/16; abscess 0/16; marked
resoption of alveolar bone
Dental treatment: root of one tooth filed smooth (? dental
treatment)
Skeletal pathology: OA: L femoral head showing
extensive osteophytosis around and upon the articular
surface, marked porosity and sub-chondral cysts, severe
eburnation; R femoral head: moderate osteophytosis
around and upon articular surface, tiny areas of
eburnation; L acetabulum: extensive osteophytosis
around joint surface, effectively deepening socket by 1.2
cm; macroporosity; marked eburnation on half of joint
surface. L and R patellae: marked osteophytosis and slight
eburnation of lateral articular surfaces; eburnation more
severe on R with scoring in infero-superior plane; L 3rd
metacarpal distal joint surface and proximal articular
surface, marked osteophytosis and small areas of
eburnation; DJD: L femur: slight to moderate lipping of
anterior aspect of distal articular surface; L humeral head:
slight lipping; L olecranon: slight lipping of joint surface;
one proximal and one distal finger phalange: slight
osteophytosis of proximal joint surface; L and R 1st
metacarpals: slight to moderate osteophytosis of diatal
and proximal joint surfaces; distal 1st finger phalange:
moderate osteophytosis; Osteoporosis: L femoral head
very light in weight and porous; R acetabulum: slight to

moderate lipping of joint surface; Fractures: R acromium
process: complete transverse fracture and arthrodesis of
process midway along length, marked thickening of
process with mixture of healed and active new bone; L4
and L5 bodies: marked posterior wedging of bodies
(compression fractures), slight porosity and osteophytosis
of bodies, and severe osteophytosis and moderate
eburnation of L and R superior and inferior articular facets
(more marked on R); moderate osteophytosis and
eburnation of R superior articular facets of T1–T2, and
inferior facets of T3–5 (more marked on R).
Non-metric traits present: R superior articular facet of
atlas lobed; incomplete L and R posterior bridge of atlas;
possible L and R emarginate patellae; L and R acromial
articular facets

Skeleton number 25610
Completeness: 60–65% (lower legs, feet and hands
missing)
Preservation: excellent
Age: 40–45 years
Sex: female
Stature: 159.8±3.72 cm
Dental inventory:

Dental pathology: Caries 0/1; abscess 0/16; AMTL 16/16;
calculus 0/1; DEH two marked lines 1/1
Skeletal pathology: Button osteoma: one on L and R
parietal bones; SDJD/ OA: slight to moderate
osteophytosis of bodies of C3–5, T4–5, T9; slight
osteophytosis in T9 and T12, moderate porosity in T5 and
T11; moderate to marked porosity and osteophytosis in
bodies of L1–4 with slight eburnation in L2 and 3;
moderate to severe porosity and osteophytosis of superior
and inferior articular facets of L4–5; considerable
osteophytosis, eburnation and porosity of vertebral
art icular surfaces of S1; DJD/ OA: moderate
osteophytosis and porosity of distal clavicular joint
surface; L and R ribs: slight to moderate osteophytosis
around tubercles.
Non-metric traits present: highest nuchal line; one R
lambdoid ossicle; L and R zygomatic facial foramina; L
patent Foramen of Huschke; R supra-orbital notch; L
acromial articular facet present

Skeleton number 25612
Completeness: 30–40 % ( no lower legs or feet present)
Preservation: good
Age: 40–50 years
Sex: possible female
Stature: 150.5±4.45cm
Dental inventory:
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Dental pathology: AMTL 0/15; abscess 0/16
Skeletal pathology: Birth trauma: L symphysis pubis:
one parturition scar; DJD: R glenoid fossa: slight to
moderate lipping; marked porosity of R temporal-
mandibular joint

Non-metric traits present: L and R lambdoid ossicles x 1;
L condylar facet double
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Appendix 5. Quaker cemetery
by Diana Mahoney-Swales

Introduction
A total of 30 graves, containing the skeletal remains of 34
individuals, was excavated at the site of the Friends burial
ground, Conduit Street, King’s Lynn. There were 24
earth-cut graves and six brick shaft graves. One earth-cut
grave contained the remains of three individuals whilst
another contained two. One brick shaft grave also
contained a double burial. Documentary sources recorded
the names of 24 of these burials, dating between 1779 and
1836. Eighteen surnames were recognised, although
many were related by marriage.

The following report includes a discussion on the
funerary practices, coffins, and osteological analysis of
the burial assemblage, as well as presenting limited
historical research on the Quakers of King’s Lynn.

Historical background
Late 18th- and early 19th-century Quaker burial registers
list the names of 24 individuals buried in the grounds of
the Meeting House on Conduit Street, and also give their
age and date of death, and their occupation (Table App
5.1). Further information about the Quakers of King’s
Lynn has been gleaned from secondary sources.

Family groupings
The presence of multiple burials, normally family
members, and the prevalence of specific non-metric traits
observed in the osteological analysis indicate a number of
familial relationships. Burial registers recorded 18
surnames, of which four families were identified:
Broughton, Hallam, Catkin and Bransby. It is highly
probable that more were related by marriage.

Broughton
The two Broughton ladies are both named Hannah and
were buried twenty two years apart. It was common
practice amongst Quakers to assign parental names to
their offspring (Stock 1998a), and thus it is probable that
these two ladies were mother and daughter.

Hallam
It is highly probable that Mary and Edward Hallam were
husband and wife. They were clearly of the same
generation with an age gap of only three years. They may
have been a married couple or brother and sister if Mary
was unmarried. There is no indication of her being a
spinster in the records, however, a state that was recorded
for Elizabeth Parkinson, a ‘single woman’ in the burials
register.

Catkin
Daniel Catkin, his three children Miles, Sarah and Daniel,
and his brother Myles were interred within this burial
ground. There is no mention of his wife Sarah in the burial
records. The children were named after their parents or
uncle. An interesting observation about the Catkins is the
listing of Daniel Catkin Burlingham under the names of
Guardians elected in the King’s Lynn Union’s general
election in 1859 for the Guardians of the Poor (Perrott
1995b, 32). This suggests a marriage between a female
Catkin and male Burlingham, this Catkin family and the
relatives of Joseph John Burlingham in subsequent years.
It is also interesting to note the continuity of occupation
from father to son, both being listed as watchmakers.
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Name date of death age at death Occupation Notes

Higginson, Edward 21/09/1784 81, 11 day New Conduit Street
Hallam, Mary 08/11/1785 about 70
? Robert 31/07/1805 17
Hunt, Sarah 29/03/1810 30
Dixon, John 26/07/1810 5
Catkin, Miles 11/08/1810 19 yrs 10m son of Daniel + Sarah
Hallam, Edward 29/03/1802 84
Broughton, Hannah 22/04/1802 80
Gales, Ann 23/11/1801 wife of Thomas Gales
Catkin, Myles 12/11/1803 63 grocer + draper
Catkin, Daniel 07/10/1812 74 watchmaker
Catkin, Sarah 15/12/1813 27 daughter of Dan + Sarah
Parkinson, Elizabeth 22/04/1815 73 single woman
Palmer, John 02/12/1815 74 linen draper
Bransby, Sidney 23/06/1816 17 corn chandler son of Samuel + Maria
Bransby, Samuel 09/07/1816 52 corn chandler
Frith, Ann 13/04/1817 58
Holmes Muskitt, Anna 03/03/1818 18 daughter of Robert
Catkin, Daniel 08/04/1818 47 watchmaker of Lynn Regis, son of Daniel + Sarah
Burlingham, Joseph John 05/07/1834 9
Kendall, William 23/07/1797 35
Cobb, Henry 01/12/1779 dates only
Broughton, Hannah ??/??/1780 dates only
Belcham, Mary 09/01/1835 dates only

Table App 5.1  Summary of the burial register for the Quaker burial ground, King’s Lynn (n=24)



Bransby
The two Bransby burials included the father Samuel
Bransby and son Sidney, both of whom were corn
chandlers. Their deaths were only two weeks apart (9 July
1816 and 23 June 1816) suggesting that both had
contracted an acute illness or had been involved in an
ultimately fatal accident.

The Quakers of King’s Lynn
In King’s Lynn, many Quakers held positions of
considerable influence. The most famous was the Gurney
family of bankers, whose distinguished daughter,
Elizabeth Fry (1780-1845), was instrumental in reforming
the conditions within Georgian prisons, contributing
significantly to the Prison Act of 1823. Her efforts are
remembered on the reverse of the modern £5 note. The
‘Quaker Bank House’, Gurneys, Birbeck and Cresswell,
was located on King’s Staithe Quay (Perrott 1995a,
44–45). The Gurney family of Quaker bankers founded
the Athenaeum in King’s Lynn in 1854. This community
centre, contained, amongst other things, a public library
and museum, which allowed both working class and more
affluent readers access to reading material and knowledge
(Perrott 1995a, 11–12). Promotion of education to all was
one of many ‘good works’undertaken by the Quakers on a

local and national scale. Locally, the Lancasterian school
was established in 1808 for 300 boys (supported by
voluntary subscriptions and housed in temporary
accommodation provided by the Lynn Corporation),
following a talk by Joseph Lancaster, the Quaker
educationalist (Perrott 1995a, 29).

The Quakers were also politically active in improving
health care of the poor. This is evident in the foundation of
the West Norfolk and Lynn Hospital by David Gurney in
1834 (Perrott 1995a, 39; Perrott 1995b, 25), and the
aforementioned involvement of Daniel Catkin
Burlingham and James Burlingham as Guardians for the
Poor.

The burial ground
The Quaker burials comprised 30 west–east orientated
graves arranged in three north–south rows. Six brick shaft
graves were present towards the south-west of the site. All
other graves were earth-cut.

Of the 34 individuals excavated, all but burial 30526
were oriented west–east, and all were laid out supine and
extended within their coffins (Table App 5.2). These
practices were common to most Christian burial practices
throughout England in the 18th and 19th centuries. The
Quakers are nonconformists, however, and central to their
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Grave
Cut

Skeleton
No

Age
Category

Age Sex Orient-
ation

Preserv-
ation

Complete-
ness

Grave
Type

Multi/
single

Coffin Coffin
fittings

Grave
goods

30437 30439 mature ad 40+ F? w–e 3 4 shaft single yes yes no
30441 30443 mature ad 40+ F? w–e 2 1 shaft single yes yes no
30445 30447 mature ad 40+ F? w–e 3 4 shaft single yes yes no
30449 30451 prime ad 25–45 F? w–e 2 2 earth-cut single yes/zinc yes no
30453 30455 prime ad 26–40 F w–e 2 1 shaft single yes yes no
30458 30460 mature ad 40+ F w–e 3 4 earth-cut single yes yes no
30462 30463 mature ad 40+ F w–e 2 1 earth-cut single yes yes no
30466 30468 ageing ad 45–59 M w–e 2 2 earth-cut single yes yes no
30474 30476 prime ad 35–40 F w–e 3 3 shaft multiple yes yes no
30482 30484 prime ad 35–50 F w–e 3 2 earth-cut multiple yes yes no
30486 30488 ageing ad 55+ F w–e 3 3 earth-cut single yes yes no
30490 30492 prime adult 35–39 M w–e 3 2 earth-cut single yes yes no
30494 30496 ageing adult 50+ M w–e 3 2 earth-cut single yes yes no
30498 30500 prime adult 35–44 F w–e 3 3 earth-cut single yes yes no
030470 30503 mature adult 40+ M w–e 3 4 shaft multiple yes yes no
30505 30504 mature adult 40+ M w–e 3 3 earth-cut single yes yes no
30509 30510 adult 17–20+ ?? w–e 3 1 earth-cut single no no no
30512 30513 mature adult ?? M w–e 2 1 earth-cut single no no no
30516 30518 adolescent 15–17 ? w–e 3 4 earth-cut single no no no
30482 30519 mature adult 40–45 F w–e 3 4 earth-cut multiple yes yes no
30520 30522 mature adult 40+ M? w–e 3 3 earth-cut single yes yes no
30524 30526 ageing adult 45–59 M w–e 3 2 earth-cut single yes yes no
30529 30531 prime adult 28–52 M w–e 3 4 earth-cut single yes yes no
30474 30534 ageing adult 45+ M w–e 4 4 shaft multiple yes yes no
30537 30539 prime adult 35–39 F w–e 3 3 earth-cut single yes yes no
30541 30543 mature adult 40–45 F w–e 3 1 earth-cut single yes yes no
30545 30547 ageing adult 45–59 F w–e 2 1 earth-cut single yes yes no
30549 30551 prime adult 30–40 M w–e 2 3 earth-cut multiple yes yes no
30553 30555 mature adult 34–54 M w–e 3 4 earth-cut single yes yes no
30549 30557 mature adult 40–50 M w–e 3 3 earth-cut multiple yes yes no
30559 30561 prime adult 31–45 M w–e 2 2 earth-cut single yes yes no
30549 30563 young child 4–6 ? w–e 3 1 earth-cut multiple no no no
30567 30565 ageing adult 50–60 M w–e 4 4 earth-cut single yes yes no
30568 30570 mature adult 45+ F w–e 2 1 earth-cut single yes yes no

Table App 5.2 Summary of Quaker burials showing age and sex of individuals and types of graves, presence of coffins
and grave goods (n=31 graves)



doctrine is the concept of ‘Christian simplicity’ and
avoidance of the ‘Pomps and glories of the world’. This
ideology probably underlay the apparent simplicity of
their burials compared with the increasingly elaborate and
grandiose funeral regalia so popular in Catholic and
Church of England burials of this period.

Osteological analysis

Osteological methodology
Adults were aged by a combination of methods, including
degenerative changes to the pubic symphysis (Todd 1921;
Brooks and Suchey 1990) and auricular surface (Lovejoy
et al. 1985), cranial suture closure (Meindl and Lovejoy
1985) and sternal rib ends (Iscan and Loth 1984; Iscan et
al. 1985). Miles’ (1962) dental attrition method was
employed tentatively, as it tends to grossly under-aged
skeletons from recent populations, but may be used for
intra-population comparison to estimate the age of
individuals. Sexing of adults was undertaken using
sexually diagnostic cranial and pelvic morphology
(Buikstra and Ubelaker 1994) and metric data (Ferembach
et al. 1980). Stature was estimated from Trotter’s (1970)
regression formulae using combined femoral and tibial
long bone lengths.

The subadults were aged by dental development
(Moorees et al. 1963a and b), epiphyseal fusion (Bass
1987; Schwarz 1995) and diaphyseal long bone length
(Scheuer et al. 1980; Maresh 1955). No attempt was made
to sex subadults, in accordance with accepted osteological
practice.

The dental notation employed in the catalogue is as
follows:

/ post mortem loss X ante mortem loss
C caries A abscess
NP not present U unerupted
E erupting PE pulp exposed
k calculus - alveolus and tooth absent

Assemblage composition
The assemblage comprised 34 skeletons, of which one
was a child (aged between four and six years), one an older

adolescent (aged 15–17 years) and 32 were adult. The sex
of all but one adult could be determined. There were 14
males, one possible male, 10 females, and six possible
females. Hence, neither sex predominated. The age
distribution of the assemblage is interesting in that there
was a dearth of subadults with a complete absence of
neonates and infants, and no young adults (18–25 years).
There was a marked increase in deaths in the prime adult
(25–35 year age category), fewer mature adults (aged
36–45 years), and a peak in the older adult age category (>
45 years).

Although the under-representation of young children
is not uncommon in archaeological samples, the low
number of infant and child burials recovered from this
cemetery is perplexing. The most commonly cited
explanation is that the more delicate remains of young
individuals survive less well in the burial environment and
recovery is less effective during the excavation procedure.
At the Quaker burial ground in Kingston-upon-Thames,
several individuals under five survived only as tooth
crowns retrieved through dry-sieving grave fills (Start and
Kirk 1998, 169). However, the skeletons in the King’s
Lynn assemblage were very well preserved, and even if the
remains were not readily observed, the actual graves were
very easy to distinguish from the natural soil into which
they were cut, so any infant graves would have been
noticed during cleaning of the area. It is possible that
infants were buried at another site. However, this
possibility is not supported by the presence of child grave
30549. Additionally, only two individuals under the age of
ten were listed in the Friends’ burial register: John Dixon
(5 years) and Joseph John Burlingham (9 years). Thus, it
appears that few infant deaths actually did occur within
this Quaker community during the period of use of this
cemetery. This reduced infant mortality may have been the
consequence of the 1803 and 1806 Acts of Parliament
aimed to improve public health. A body of men was set up
to clean and light the streets, and a dispensary was founded
in 1813 in King’s Lynn where the poor could obtain free
medicines (Lambert 2003). These measures may have
reduced the spread of infectious diseases, thereby
lowering infant mortality rates.
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Figure App 5.1  Age and sex distribution of the individuals interred within the Quaker burial ground (n=34)



An alternative explanation for the dearth of infant
burials in the burial ground is taphonomy. This hypothesis
rests on the assumption that infants were interred in
shallower graves than their adult counterparts, and that
these suffered heavier truncation by later construction
than deeper burials. Supporting evidence for this theory
was the heavy truncation of infant grave 30549 to a depth
of 0.03m, in an area where adult graves survived to a depth
of 0.11–0.19m. Such truncation may explain the absence
of the skeletal remains of Joseph Burlingham, 9 years of
age, from the assemblage.

The absence of young adults is interesting, as female
death in childbirth and male death from accidents is
usually common in archaeological populations at this age.
It is possible that later marriage and pregnancies resulted
in slightly delayed mortality into the prime age category in
females. Overall, however, the Quaker assemblage from
King’s Lynn was an older population with the 16
individuals (47.06%) in the older age category. This age
distribution is in marked contrast to the Baptist
assemblage discussed in Appendix 4.

Bone preservation
The bone preservation and the completeness of the
skeletons determines the amount of information that may
be gleaned from an assemblage. In accordance with
osteological standard practice, ‘preservation’was taken to
mean the condition of the bone (i.e. how well it has
survived the decaying process and external environmental
factors, such as soil type and bioturbation). ‘Completeness’
simply means the percentage of the skeleton that survived
to be osteologically analysed. Table App. 5.3 summarises
the preservation and completeness of this assemblage.

Figure App 5.2 shows that there is a positive
correlation between completeness and degree of
preservation. Overall, these burials were well preserved,
with 24 (70.6%) in good or excellent condition. Of the six
poorly preserved skeletons (30443, 30455, 30463; 30513,
30547 and 30570), all of their associated grave cuts were
heavily truncated and disturbed by modern activity,
predominantly construction work carried out in the 1960s
and 70s. All six grave backfills contained bricks, mortar,
glass and other construction materials. This level of
disturbance would have greatly increased bacterial and
microbial activity, and allowed greater access by a range
of flora and fauna, thereby accelerating the process of
decay.

Stature
Stature was estimated from 14 adults. The average was
1.691m in males and 1.614m in females. These stature
estimates were higher than those of the Quakers of
Kingston-upon-Thames, where the average stature for
males and females were 1.687m and 1.603m respectively
(Start and Kirk 1998, 170). One would expect similarity
between populations of similar social and religious
backgrounds, but some differences in location and time
period may have been responsible for these differences. It
must also be borne in mind that the King’s Lynn
assemblage is rather small compared with the Kingston
assemblage. The stature of these two communities are
broadly comparable to other late 18th- and early 19th-
century middle class assemblages of St Bride’s crypt and
Christ Church, Spitalfields (Roberts and Cox 2003, 308).
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Figure App 5.2  Relationship between preservation and completeness of skeletal remains

Completeness 1
<25%

Completeness 2
26–49%

Completeness 3
50–75%

Completeness 4
76–95%

Preservation 1
destroyed

0 0 0 0 0

Preservation 2 poor 6 3 1 0 10
Preservation 3 good 3 4 8 7 22
Preservation 4
excellent

0 0 0 2 2

Total 9 7 9 9 34

Table App 5.3  Preservation of skeletons recovered from Quaker burial ground



Skeletal pathology

Trauma
Eight individuals demonstrated evidence for trauma in the
form of fractures. The neck of the left femur of skeleton
30447 was fractured and had collapsed in on itself,
rotating the head of the femur superolaterally, and
foreshortening the neck so the head almost rested against
the greater trochanteric fossa. The majority of the bones
recovered for this mature female were light in weight and
the cortical bone was very thin and brittle. This suggested
that the fracture was secondary to osteoporosis.

Skeleton 30476 presented with a severe fracture of the
left humerus, completely severing the bone in the
transverse plain at approximately 110mm from the distal
epiphysis. This fracture had healed irregularly with the
healing ends misaligned. The subsequent stabilising
callus (new bone formation) had formed irregularly to
compensate for the gap resulting in deformation of the
diaphysis, which was angled laterally at 30°and medially
at 25°. A small patch of bone re-growth slightly superior
to the epicondyles suggested the presence of a mild
fracture more distal to the main break. The absence of
periostitis suggested that this was a closed fracture that did
not puncture the skin.

The proximal and distal phalanges of the right first
digit, or hallux, of skeleton 30534 had a preponderance of
osteophytosis more prolific on the medial edge of the
proximal, dorsal surface. There was also bone regrowth on
the plantar surface of the distal phalange. The localisation
of this osteophytic bone growth and its absence elsewhere
indicated that it was the result of localised trauma to the
big toe.

Mature male 30555 had a compression fracture of the
left calcaneus and talus and a middle phalange. The talar
articular surfaces had suffered two hairline fractures and
the calcaneus had experienced a healed compression
fracture that effectively had crushed the calcaneus supero-
inferiorly, flattening it and markedly reducing its superio-
inferior dimensions. In addition, the heel of the calcaneus
was fractured and forced anteriorly. The overall
impression was a severe compression fracture to the ankle
joint, that was consistent with someone falling from a
great height onto their outstretched heel. On the same foot,
there was ankylosis of an interphalangeal joint, whereby
the distal shaft and articular surface of the middle
phalange had been forced into the joint. A rough band of
callus overlay this fracture. The injury was probably
incurred in the same event that caused injury to the heel. It
is possible that such an injury was work-related, possibly
sustained in the shipbuilding, shipping or associated
trades that flourished in King’s Lynn in the 18th and 19th
centuries (Lambert 2003).

Mature female 30519 had a fully healed oblique
fracture of the distal quarter of the right ulnar shaft. These
so-called parry fractures are often sustained when
parrying a blow, particularly to the head (Roberts and
Manchester 1995, 77) There were no other indicators of
violence to the skeleton, however, and this fracture may
have just as easily occurred by the arm hitting an
inanimate or moving object or other impacting accident.
From historical records it appears that accidents were
common in the town. A Doctor Richardson reported that
the Lynn hospital had dealt with 344 admissions in 1863,
most of which were accident cases, which he deemed

unsurprising in a busy port and market town (Perrott
1995a, 37).

Skeleton 30557 experienced a fracture to the proximal
third of the right femur, which had subsequently healed. A
consequence of this fracture was foreshortening of the
right femur by 2.8cm in comparison to the left, which
would have caused the man to walk with a limp.

The anterior surface of the proximal left femur of
skeleton 30570 just inferior to the trochanters had been
fractured but healed without effective splinting as there
was a noticeable deformation of the diaphysis shape. The
wound was smooth and healed, however, with no
periostitis present in the area. However, the bone inferior
to this trauma displayed extensive, but mild periostitis
which had spread to the tibia and fibula. This may have
been due to localised infection associated with the above
fracture, or to bleeding along the surface of the bone that
subsequently ossified.

Bilateral deformation of the normal curvature of the
ribs was present in ageing female 30547. When compared
to typical male ribs from the same period, it was clear that
the ribs of this individual were markedly angled anteriorly
ranging from 16° to 42°, becoming more acute in the lower
ribs. The cause of these deformities may have been tight
lacing of corsets. Corsets were highly fashionable during
the late 18th century, becoming so rigid they ‘alarmed
medical professionals of the day’ (Wilson 2002). The
effect caused by these tight-lacing corsets is also high-
lighted in an 18th-century engraving (Maginnis 2004).

The possible effects of tight lacing were identified in
another elderly female (skeleton 7016) from St George’s
crypt, Bloomsbury where the ‘angle of the right and left
ribs were abnormally acute’ (Boston et al. 2006). These
were interpreted as the effects of corsetry. The inscriptions
upon the breastplate identified that the lady, Miss
Catherine Warren, died in 1834, aged 78 years, placing her
within the same period as the Quaker female from King’s
Lynn. Another contemporary from St Luke’s, Islington,
also exhibited the same angulation of the ribs ascribed to
tight lacing (Boyle et al. 2005).

Infection
Infections predominantly manifest skeletally as
periostitis, the inflammation of the outer surface of the
bone or periosteum. Transmission of infection to the bone
may occur locally from infected overlying soft tissue, or
less commonly may be systemic (the micro-organism
being carried by the bloodstream throughout the body). In
the former, the site is more commonly one where the soft
tissue covering the underlying bone is fairly superficial
(Roberts and Manchester 1995, 129), such as the anterior
surface of the tibia or shin (as with skeleton 30522).
Periostitis was present on the pelvis of skeleton 30468; the
olecranon fossa and distal epiphyses of the right humerus
of skeleton 30488; the left fibula and hand bones of mature
male 30503; the left tibia and fibula of mature male 30522,
and the left humeral shaft of adult male 30531.

Skeletons 30476 and 30526 appeared to have suffered
from respiratory disease, as indicated by new bone growth
on the visceral surfaces of the mid-thoracic ribs. Prime
male 30551 also suffered from pulmonary disease, which
has manifested itself skeletally in the guise of small
clusters of tiny raised ‘islands’of new bone on the visceral
surfaces of the ribs. There was insufficient evidence to
identify the specific disease affecting the lungs of this
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individual, but it was possibly pneumonia or even
tuberculosis. Healing of these lesions indicated that these
individuals had recovered.

Glass making, which also prospered in this region,
involved crushing and washing ore, smelting and
tempering, all of which create harmful pollutants (Roberts
and Cox 2003, 237) and may have precipitated respiratory
disease. However, the low prevalence (8.82%) suggested
that such industrial respiratory disease was not significant.
Indeed, it is unlikely that many Quakers buried in the
cemetery were directly involved in such a manufacturing
process. The burial records list master craftsmen and
tradesmen, such as ‘watchmaker’, ‘linen draper’and ‘corn
chandler’, amongst the dead, and give the impression of a
mercantile middle class population.

Metabolic disorders
The metabolic disorders evidenced within this assemblage
were osteoporosis, Vitamin D deficiency and anaemia.

The bones of mature adult female 30447 were very
light in weight, with very thin and brittle cortical bone
suggesting osteoporosis, which may be contributory to the
left femoral neck fracture she suffered. Diagnosis of
osteoporosis can only be confirmed by radiography,
however (Rogers and Waldron 1995,14), which was not
undertaken on this assemblage.

Prime female skeleton 30484 exhibited bilateral
moderate mediolateral and slight antero-posterior bowing
of the tibial shafts, indicative of rickets. However, there
was no widening of the major cranial sutures due to
endochondrial resorption nor flaring or widening of the
long bone metaphyses, suggesting that this case of rickets
was not severe. Rickets is caused by a deficiency in
vitamin D, which inhibits the body’s ability to absorb
calcium and subsequently results in soft thin bones, which
bow under weight-bearing stresses, such as crawling and
walking. Although vitamin D is obtainable from some
foodstuffs, such as oily fish and animal fat, most vitamin D
forms through the exposure of the skin to ultraviolet light
(Roberts and Manchester 1995). Therefore, the bowing of
this individual’s legs suggested that this individual
received insufficient exposure to sunlight during
childhood.

Rickets became increasingly common in the smoggy
overcrowded cities of the Industrial Revolution (Roberts
and Cox 2003) where exposure to sunlight was greatly
reduced. Although most common amongst the poor, child
rearing practices amongst the more wealthy also led to
vitamin D deficiency in the very young. In this latter group
it was common practice to employ a wet nurse to suckle
the baby (Sloan 1996, 44). This usually resulted in early
weaning onto gruels high in calories but poor in animal fat,
and hence, low in vitamin D (Steinbock 2003a, 281–282),
resulting in rickets. This may well have been the
underlying cause of the disease in this King’s Lynn
individual, as pollution in the town is unlikely to have been
significant. Alternatively, this female may well have
grown up in one of the great cities of the age and developed
the condition there.

Infant 30563 appeared to have suffered from anaemia,
an insufficiency of red blood cells and haemoglobin for
oxygen-carrying needs (Kiple 2003, 21). The infant
displayed cribra orbitalia of the orbital roofs, which
results from increased activity of the bone marrow as the
body attempts to overcome the anaemia by increased red

blood cell production (Mays 1998, 142). Anaemia may be
due to a lack of iron in the diet, but may also result from
disease, particularly gastro-intestinal infections and
parasite infestations, which may lead to anaemia through
intestinal haemorrhaging (Roberts and Cox 2003, 42) or
through diarrhoea, which causes food to pass too quickly
through the gut to allow for absorption of vital nutrients
and minerals, such as iron.

Paget’s disease
Paget’s disease was observed in two adult male skeletons
aged over 40 years (30513 and 30522). The aetiology of
this condition is poorly understood, however. A viral
origin (such as measles or a respiratory virus) has been
suspected, based on some morphologic and serologic
findings (Aufderheide and Rodriguez-Martin 1998, 413).
Paget’s disease seldom manifests before the age of 40
years and usually not before 50 years of age, and affects
males more commonly than females (Ortner and Putscher
1981, 309).

Both individuals exhibited marked thickening of the
diplöe of the of the frontal, parietal and to a lesser extent
the occipital bones. In cross-section, the bone had a
pumice appearance. Skeleton 30513 exhibited thickening
of the femoral shaft, with a reduction in diameter of the
medullary cavity, and pelvic fragments also displayed
some thickening. In addition, there was antero-lateral
bowing of the femur. In contrast, skeleton 30522 did not
display any of the postcranial indicators of this disease,
which may indicate that this disease was in its early stages.
Asymptomatic Paget’s disease is common in the elderly.
Aufderheide and Rodriquez-Martin (1998, 413–4) report
that 80% of an aged modern population identified with
Paget’s disease from radiographic survey were without
symptoms. Those that do seek medical attention do so
because of bone pain. Other symptoms of the disorder are
lethargy, and an increased heart rate and blood flow,
leading to very warm skin (Roberts and Manchester 1995,
164).

Congenital anomalies
Mature female 30439 exhibited impaired development of
the left navicular and first and second cuneiforms of the
left foot, resulting in a much smaller size compared to the
other bones of the foot. In addition, the tarsals and first toe
(hallux) were considerably smaller than bones of the right
foot. In contrast, the talus and calcaneus, which make up
the articulation with the ankle joint and the heel, had
developed normally and no wasting or osteophytic
changes were present. This abnormality appears to be
developmental and not the result of trauma or disease.

Prime female 30476 showed bilateral deformity of the
iliac auricular surface, characterised by a convex raised
central area of each auricular surface which articulated
with a concave sacral surface. There was no evidence for
arthritis, degenerative joint disease or infection.

The second right rib of prime female 30500 exhibited a
bony outgrowth on its superior edge indicating it had
originally been fused to the first rib. It is most likely that
this was congenital. Another example of a congenital rib
anomaly was the presence of a right cervical rib in mature
male 30504. This congenital condition results from the
elongation of the transverse process of one of the cervical
vertebrae, normally the seventh cervical vertebrae
(Aufderheide and Rodriguez-Martin 1998, 68), and
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demonstrates all the features of a true rib, such as the head,
neck, and body.

Slight congenital scoliosis (lateral curvature of the
spine) was observed in prime female 30539. This was
characterised by an S-shaped vertebral column due to
wedging of the body of T10 to the right and of T5 to the
left.

Neoplastic disease
Mature male 30503 suffered from lesions on lowest three
thoracic vertebrae and the left femoral head, indicative of
a metastatic carcinoma (a secondary site which originated
from a primary cancer in another organ). The most
common metastatic carcinoma in modern males is
prostatic cancer (70% of which metastasise to the spine),
and is predominantly a disease of the elderly (Aufderheide
and Rodriguez-Martin 1998, 388).

Degenerative joint disease (DJD)
Eighteen individuals displayed symptoms of degenerative
joint disease (CPR 52.94%). Of these, three displayed

extra-spinal degenerative joint disease, thirteen spinal
degenerative joint disease, four osteoarthritis, and three
both spinal degenerative joint disease and osteoarthritis.
Degenerative joint disease was recognised from porosity,
osteophytosis and new bone growth on the joint surfaces.
This was most common in the knee and sacro-iliac joints
(i.e. weight-bearing joints).

Spinal degenerative joint disease (SDJD)
Twenty individuals of this assemblage displayed
symptoms of spinal degenerative joint disease (CPR
58.82%), thirteen in association with degenerative joint
disease, five with osteoarthritis, and three combined with
both degenerative joint disease and osteoarthritis. Spinal
degenerative joint disease occurred most notably in the
lumbar vertebrae (23 out of 41 cases observed in the
different components of the spine).

Osteoarthritis (OA)
Osteoarthritis is caused by many factors, including
advancing age, obesity, a genetic predisposition,
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Skeleton
No

Age Sex Infections Trauma Metabolic
disorders

Congenital
anomalies

Neoplastic

30439 40+ Female? Poor development
of medio-distal
tarsals.

30447 40+ Female? left femoral neck osteoporosis?
30468 35–40 Male periostitis on

pelvis
30476 35–40 Female respiratory

disease
L. humerus Deformation of AS

of sacro-iliac joint?
30484 35–50 Female medio-lateral

bowing of tibia
30488 55+ Female olecranon fossa,

distal epiphyses
R. humerus

30500 35–44 Female fusion of R 1st +
2nd ribs

30503 40+ Male periostitis of L
fibula and
handbones

metastic
carcinoma

30504 40+ Male R. cervical rib
30513 40–50 Male Paget’s disease
30519 40–45 Female R. ulna
30522 40+ Male periostitis of L.

tibia + fibula
Paget’s disease

30526 45–59 Male respiratory
disease

30531 28–52 Male periostitis of L.
humerus shaft

30534 45+ Male Right hallux
30539 35–39 Female scoliosis
30547 45–59 Female corset damage
30551 30–40 Male pulmonary

disease
30555 35–54 Male compression fracture L.

calcaneus + talus;
compression fracture of
middle phalanx.

30557 40–50 Male R. femur
30563 4–6 ?? cribra orbitalia
30570 45+ Female periostitis L.

femur, tibia,
fibula; mild in R.
humerus

L. femur

Table App 5.4  Summary of skeletal pathologies excluding degenerative joint disease



occupation and a high cholesterol diet. It may also be
secondary to other conditions, such as a poorly aligned
fracture or reduced dislocation (Roberts and Cox 2003,
32). Eburnation (polishing of the joint surfaces), is
pathognomic of osteoarthritis (Rogers and Waldron 1995,
13) and it is only when this is present that joint disease has
been classed as osteoarthritis within this report. Six
individuals were diagnosed with osteoarthritis (CPR
17.65%). Two were combined with degenerative joint
disease, one with spinal degenerative joint disease, and
three with both.

The majority of individuals suffering osteoarthritis
were over 40 years of age at the time of their death, save for
female 30539 who was aged between 35 and 39 years. She
suffered from osteoarthritis and degenerative joint disease
of the lumbar and sacral vertebrae, but this was probably
the consequence of her congenital scoliosis. Its
occurrence in the older members of the population was
probably due to wear and tear on the ageing joints. A
summary of the distributions of these three conditions is
provided in Table App 5.5.

A summary of the prevalence of degenerative joint
disease, spinal degenerative joint disease and osteoarthritis
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Skeleton
No

Age Sex DJD SDJD OA

30531 28–52 Male L1–L2
30551 30–40 Male minor articular facets of ribs, dist femora, L.

patella & talus
30539 35–39 Female severe sacral and lumbar spinal OA
30492 35–39 Male Phalanges of L hand. Mild T7–T12
30476 35–40 Female both knee joints
30468 35–40 Male both auricular surfaces of ilium, proximal

sternum’ intercostal ridges or ribs, right
humeral head.

T1–L2

30561 31–45 Male articular processes R. L3–L5
30500 35–44 Female slight T3–7, L5
30555 35–54 Male R. glenoid fossa, L. acetabulum.
30439 40+ Female? T4–T12
30443 40+ Female? acetabulum, femoral heads, osteophytic

growth (bunion) left hallux
1 vertebrae

30447 40+ Female? cervical, lumbar OA hands, right arm,
30463 40+ Female 2 lumbar
lpar30504 40+ Male slight L saco-iliac, femoral, knee and hand

joints
30503 40+ Male widespread in hands, feet and knees cervical, thoracic Spine, knees,hands, feet
30522 40+ Male slight R glenoid fossa, femoral head,

metacarpals, knee joints
L3–L5

30519 40–45 Female slight distal epiphyses of L& R femora; L 1st
metacarpal

C5–C7

30557 40–50 Male L. hallux bunion, sacro-lumbar articular
facets, R. sacro-iliac joint, L. sterno-clavicular
joint.

L1–L5 1st metatarsals,

30526 45–59 Male costo-sternal articulations (R worse), both hip
joints, R. clavicle, R. elbow, hand & feet
phalanges.

most thoracic & lumbar,
curvature to right.

30547 45–59 Female R. ilia articular surface, intercostal grooves of
surviving rib frags

slight T6–T8, T10

30534 45+ Male distal epiphyses both ulnas & radii, R.
humeral head, bilateral glenoid cavities, L.
sterno-clavicular joint

both knees, talo-calcaneal
joint, R. hallux right first
rib fused to manubrium

30496 50+ Male pelvis lumbar vertebrae
30488 55+ Female Porosity on most surviving articular surfaces schmorl’s nodes, osteophytic

lipping T4–5’ L2,4,5
right elbow joint

30565 50–60 Male R. scapho-humeral joint, elbow, wrist, L.
elbow, hips & knees.

C2–6, T2–5, L1–5

30570 45+ Female pelvis, right metacarpals 3 fused thoracic vertebrae

Table App 5.5  Distribution of joint disease

Age Category Total No. in Age
Category

Total No. of
individuals with
DJD

Prevalence % Total No. of
individuals with
SDJD

Prevalence % Total No. of
individuals with
OA

Prevalence %

Adolescent 2 0 0 0 0 0 0
Prime Adult 10 2 20 5 50 1 10
Mature Adult 14 8 71.43 9 64.29 3 21.43
Ageing 7 7 100 6 85.71 2 28.57

Table App 5.6  Prevalence of joint disease in the Quaker assemblage



is shown in Table App 5.6 and Figure App 5.3. The greatest
prevalence of each was in the ‘ageing adult’ category,
followed by the ‘mature adult’ category. Spinal degener-
ative joint disease in the ‘prime adult’ category may have
been due to factors not related to age, such as genetic
susceptibility and/or work-related stress on the joints.

Dental pathology
Dental pathologies are useful indicators of life histories,
diet, nutrition, health and oral hygiene. Dental disease
predominantly manifests as dental caries, dental enamel
hypoplasia, ante-mortem tooth loss, periodontal disease,
dental abscesses and calculus. The prevalence of each is
shown in Table App 5.7.

Calculus
Calculus is mineralization of dental plaque, forming a
matrix that adheres to teeth and houses micro-organisms,
which can occur on any tooth or root surface (Hillson
1996). Calculus was observed in 74.24% of the teeth
present in the Quaker assemblage. Interestingly, although
there was a high frequency, calculus was slight to medium
in all cases, save in skeleton 30522 where it was ‘heavy’on
four teeth. The remaining thirteen showed only slight (n
=10) to medium (n = 3) calculus deposition.

Periodontal disease and ante-mortem tooth loss (AMTL)
Accumulation of calculus in the crevices between the
tooth and soft tissue and the bone of the jaw is a common
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Figure App 5.3  Diagrammatic representation of joint disease prevalence

Skeleton
No

Age Sex Dental
Caries

DEH AMTL Periodontal
disease

Dental Abscess Calculus Other

30439 40+ F? 15/16
30447 40+ F? 14/16 molar blocks/

Dentures
30451 25–45 F? slight 3/5
30455 26–40 F 2/4 14/16 considerable slight 1/4
30460 40+ F 2/7 9/21 moderate slight 4/7
30463 40+ F 6/6
30476 35–40 F 1/2 slight slight 1/2
30484 35–50 F moderate 1/2
30496 50+ M 7/13 moderate slight–heavy

12/13
30500 35–44 F 16/20
30503 40+ M 11/15
30504 40+ M 5/16 8/16 7/28 slight–moderate slight 16/16 rotated molar
30513 ?? M 0/7 0/7 0/16
30518 15–17 ? 2/17 5/17 slight 13/17
30522 40+ M? 1/21 8/12 2/20 considerable External

draining 1/20
slight–heavy
18/20

30526 45–59 M 7/10
30531 28–52 M 1/1 23/32 medium 1/1
30534 45+ M 3/7 4/7 considerable medium 7/7 grooves on

remaining
anterior teeth

30551 30–40 M 5/5 5/5 17/30 considerable slight 4/5
31265
30555

34–54 M 5/14 2/14 3/22 moderate–
considerable

slight–medium
15/15

30557 40–50 M 3/18 slight slight–medium
12/18

polishing/ filing?

30565 50–60 M 27/32
30570 45+ F 11/16
Prevalence 41/114

35.96%
41/98
41.84%

169/314
53.82%

98/132
74.24%

Table App 5.7  Prevalence of dental pathologies within the Quaker assemblage



cause of periodontal disease. These deposits cause
inflammation of the soft tissues (gingivitis), which
subsequently transmits to the underlying bone
(periodontitis) resulting in resorption of the bone and
exposure of the tooth roots to bacterial infection.

Ante-mortem tooth loss is recognised skeletally by
secondary bone growth that seals the alveolar root cavity
left by the lost tooth (i.e. a crypt is remodelling or has
remodelled) (Freeth 2000, 231). The prevalence of ante-
mortem tooth loss (calculated per socket) was 53.82%.
This high rate may be due to the high levels of periodontal
disease, but since dental disease and tooth loss is
progressive, it is not altogether unsurprising in this older
population.

Dental abscess
One large abscess was observed superior to the left
maxillary first premolar of skeleton 30522, and was
associated with the loss of the tooth, either because the
tooth was lost as a result of the abscess, or because
drawing of the tooth may have facilitated the spread of
infection to the root.

Dental caries
Dental caries is an infectious disease resulting from the
fermentation of food sugars, especially sucrose, by
bacteria found in the mouth, which produce acids that
demineralise tooth enamel and produce cavities or caries.
The development of caries is affected by several factors
including trace elements in food and water (e.g. fluoride),
diet (particularly carbohydrates), oral hygiene and
endogenous factors, such as the shape and structure of the
teeth. The high prevalence of caries (TPR 35.96%) within
this assemblage is probably directly related to the
increased consumption of simple sugars in the later 18th
and early 19th centuries. With large plantations in the
West Indies, improved transport and refining methods, the
price of sugar gradually fell over the course of the 18th
century, such that by the later Georgian period, sugar was
affordable to the middle classes and not just to the most
affluent. Between 1748 and 1800, England’s annual sugar
consumption increased from 10lb to 20lb per capita
(Musgrave and Musgrave 2000, 60), bringing with it an
increase in dental disease.

Although the earliest toothbrushes in the West date to
the mid-1660s, they were principally luxury goods.
Eighteenth- and 19th-century examples often have gold
and silver handles, and were for display as much as
function (Hillam 1990). Toothpaste was not widely used
until the late 19th century, and tooth powders were often
more damaging than beneficial to dental health (Hillam
1990, 5). These powders often contained highly abrasive
materials, such as brickdust, china and pumice stone
(Hillam 1990, 7) or caustic or acidic ingredients.
Although they may have been effective in whitening the
teeth, they often destroyed the protective enamel, leaving
the tooth vulnerable decay (Roberts and Cox 2003).

Dental enamel hypoplasia
Dental enamel hypoplasia (DEH) occurs as a result of an
interruption to the normal deposition of enamel during
dental development or, more specifically the organic
matrix that subsequently mineralises to form enamel
(Hillson 1996). A wide range of specific aetiologies
include fevers, gut parasites, diarrhoea, rickets, scurvy,

measles, allergic reactions, whooping cough, pneumonia,
vitamin deficiencies and general malnutrition (Mays
1998, 158). In general, during a period of stress less
enamel is laid down in the part of the crown that is
developing at the time, so the enamel is thinner in that area
(Goodman and Rose 1990). Such thinning manifests as a
transverse line or band of depressed enamel on the crown
surface, or occasionally as pits or line of pits.

Dental enamel hypoplasias only form during that part
of childhood when the enamel of the tooth crown is
developing, and hence, they record stress episodes that
occur during this period alone (i.e. between one and seven
years of age, or up to about thirteen if the third molar is
included) (Mays 1998, 156).

Dental enamel hypoplasia was present in eight
individuals from this assemblage, affecting 41.84% of
crowns observed (41/98). This suggested that the factors
contributing to enamel defects were widespread in this
community, but as no cases were severe, many may
represent minor episodes of ill heath, such as the normal
range of childhood illnesses, infections and weaning, and
do not necessarily indicate chronic childhood ill health.

Dental congenital anomalies
The only dental congenital anomaly observed within this
assemblage was a rotated molar in skeleton 30504.

Dental interventions
Mature male 30557 displayed considerable polishing of
the labial and distal aspects of the mandibular premolars
crowns. They appeared to have been filed down to smooth
out or eradicate small caries. This practice is known
historically (Hillam 1990) and was also seen in the
contemporary assemblage of St George’s crypt,
Bloomsbury (Boston et al. 2006).

On the surviving anterior mandibular teeth of older
male 30534, there was a continuous horizontal groove
approximately 4mm in width. These grooves may have
been created by gold or silver wires or silk ties, which
were often used to attach simple molar blocks to the
anterior teeth (Hillam 1990). These early dentures would
have replaced the missing mandibular molars and some
premolars in this individual.

A marked ridge of dense bone had developed in the
right molar region on the buccal aspect of the mandible in
mature female 30447, making the buccal aspect appear
more square. This may suggest prolonged pressure in this
area by ill-fitting molar blocks or dentures. No such
prostheses were recovered in the burial, but may well have
been removed prior to interment. Similar bony changes
were observed in the middle class assemblage of St
George’s crypt, Bloomsbury (Boston et al. 2006). This
indicator of the use of dental prosthetics is consistent with
an affluent population.

Non-metric traits
Non-metric traits are minor variations in the skeleton that
differ from one individual to another, but which do not
influence the survival of that organism (Schwarz 1995,
258). Some such discontinuous traits are genetic in origin
and have therefore been used to identify familial
relationships between closely related individuals or
groups of individuals. Other traits may develop as a result
of environmental or lifestyle factors, including repetitive
activities. Table App 5.8 shows cranial and post-cranial
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non-metric traits observed in this population and their
distribution in male and female adult skeletons.

The most common non-metric traits in this population
were the double calcaneal facet (TPR 56.25%; 9/16);
femoral plaque (TPR 33.33%; 8/24); exostosis in the
trochanteric fossa (TPR 29.17%; 7/24); scapular acromial
articular facet (40%; 6/15) and the highest nuchal line
(TPR 27.77%; 5/18). All but the first may develop in
response to muscle pull and hence, are more likely to be
activity- or genetically- related than inherited traits.
Interestingly, the first trait was also common in the Baptist
assemblage, suggesting a higher regional prevalence for
double facets of the calcaneus.

Sixteen out of a possible thirty-four skulls were
unsuitable for non-metric observations to be made, this
may be contributable to the smaller number of multiple
cranial non-metric traits observed in this population.

By comparing the frequency of non-metric traits
between the males and females, one can measure the
biological distance between them. To undertake such
analysis Start and Kirk (1998, 170–171) used the most
heritable cranial non-metric traits, in accordance to
Sjøvold’s 1984 study of a European post-medieval sample
with known familial relationships. Of the eleven traits

they listed, eight were observed in this Quaker population.
The statistical tests carried out by Start and Kirk (1998) on
the Quakers exhumed from Kingston-upon-Thames
revealed that the males and females of the group were not
significantly different, and therefore were closely related
to each other. They concluded that this osteological result
matched the historical picture of a close-knit community
within which inter-marriage was encouraged.

A t-test was applied to the King’s Lynn Quaker
population in order to compare the occurrence of the
selected cranial non-metric traits in the two sexes. For this
Quaker population a probability of >5% (t-value 2.666, df
7) was returned, indicating a less than 5% probability that
the similarities observed in this population occurred
through chance. This significant result indicated that the
males and females interred within this Quaker burial
ground were not significantly different from each other,
and therefore had a close kinship link, as one would expect
in a close-knit community where inter-marriage was
common.
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Cranial non-metric trait male female total no Postcranial non-metric trait male female total no

Zygomatic facial foramen 1 1 2 Pelvis accessory facet 1 1 2
supraorbital foramen 1 2 3 femur plaque 4 4 8
parietal notch 1 1 2 tibia facet form double 0 1 1
parietal foramen 3 3 3 scapula acromial articular facet 4 2 6
foramen of Huschke 0 1 1 calcaneus facet form double 4 5 9
frontal foramen 1 2 3 third trochanter (femur) 4 1 5
maxillary torus 0 2 2 exostosis in trochanteric fossa 6 1 7
oauditory torus 1 2 3 atlas facet form double 2 1 3
highest nuchal line 4 1 5 allen’s fossa 1 1 2
accessory lesser palatine foramen 1 0 1 emarginate patella 0 1 1
mandibular torus 1 0 1 vastus notch 2 1 3
mastoid foramen 1 1 2 calcaneus facet form single 3 0 3
lambdoid ossicle 1 1 2 suprascapula foramen/notch 2 0 2
coronal ossicle 1 0 1 poirier’s facet 2 0 2
epipteric bone 1 0 1 tibia facet form single 2 1 3
foramen ovale 1 0 1 atlas lateral bridge 0 1 1
ossicle at asterion 1 0 1 femur hypotrochanteric fossa 2 1 3
posterior condylar canal 1 0 1 atlas posterior bridge 1 0 1
palatine torus 1 0 1
fronto-temporal articulation 0 1 1
foramen spinosum 0 1 1

Table App 5.8  Summary of non-metric traits observed in the Quaker cemetery population (N = 32)

Grave
No

Grave
Type

Skeleton
No

Cranial Non-metric traits expressed Post cranial Non-metric traits expressed

30474 shaft 30476 Parietal foramen, maxillary torus atlas facet form double, calcaneus facet form double
30534 lambdoid oss, coronal oss, epipteric

bone, parietal foramen, foramen ovale
suprascapular foramen, acromial articular facet, atlas posterior
bridge, femoral plaque, vastus notch, tibia facet form single

30482 earth cut 30484 no cranial observations possible femoral plaque, vastus notch, tibia facet form single, tibia facet
form double

30519 highest nuchal line, parietal foramen supra scapula notch, femoral plaque, calcaneus facet form double
30549 earth cut 30551 ossicle at asterion no postcranial non metrics observed

30557 highest nuchal line, parietal foramen allen’s fossa, femoral plaque, third trochanter, exostosis in
trochanteric fossa, calcaneus facet form double

30563 no cranial non metrics observed no postcranial non metrics observed

Table App 5.9  Summary of non-metric traits in multiple burials in the Quaker cemetery



Non-metric traits and multiple burials
One would expect that if the two multiple burials
excavated contained family members, then these pairs
would exhibit the same non-metric traits (Table App 5.9).

Within shaft grave 30474, prime adult female 30476
and ageing male 30534 both had a parietal foramen. This
is only present in three other skeletons of this assemblage.

Within earth-cut grave 30482, prime adult female
30484 and mature adult female 30519 both displayed
femoral plaques. It is difficult to determine whether they
were related, because femoral plaques were present in
33.33% of the cemetery population, and may have been a
trait shared by the wider Quaker community or by the
population of King’s Lynn as a whole. Indeed, it is
uncertain if it is strongly hereditary at all.

Within grave 30549, prime adult male 30551 and
mature adult male 30557 shared no cranial non-metrics
and none were recorded post-cranially on skeleton 30551.
Although this skeleton was largely complete, the poor
bone condition precluded identification of many features.
Their absence is thus not conclusive evidence that these
individuals were not related.

Non-metric traits and shaft burials
Within the six shaft graves, the seven individuals did share
some non-metric traits (Table App 5.10).

All three cases of parietal foramina were observed in
the brick shaft burials, with two within shaft 30474. The
third was from grave 30445. These burials were not
adjacent, suggesting that if they were related, family
members were not buried in specific family plots. This
was the only cranial trait shared, and was present in 60%
of individuals interred in shaft graves. This tentatively
suggested that the individuals interred within the shaft
graves were of a specific kin group.

The post-cranial traits observed in the shaft graves are
as follow: atlas facet form double (2/5 burials, only three
in population). The double calcaneus facet form was
recorded in three of possible five instances. This is also
present in an additional six individuals buried in earth-cut
graves, indicating that this trait was common in the wider
Quaker, and possibly King’s Lynn community (see
above).

An acromial articular facet was found in two of a
possible five burials. This is also observed in an additional
four earth-cut burials, and may well be activity-related
rather than hereditary in origin. Femoral plaques were
observed in two shaft burials, but were also present in
another six earth-cut burials.

Unfortunately, the skeletal remains of the individual
interred in the zinc coffin were obscured by sawdust,
which adhered too firmly to the skeletal remains during
the process of decay to be dislodged by conventional
processing. Thus, it was not analysed for non-metric traits.

Burial practices

Position and orientation of the body
The resurrection of the body on the Day of Judgement is
fundamental to Christian doctrine, and until recently, the
manner in which the body was disposed in the ground
during burial reflected this belief (Davies 1997, 113). As a
result, most Christian burials were orientated with their
heads to the west so that they will face God in the East
when they are resurrected on Judgment Day (Parker
Pearson 1999, 8). This belief in resurrection also explains
the positioning of the body on its back (supine) so the
interred Christian can sit up, then stand, already facing
east, at the Second Coming. Religious leaders, such as
priests or vicars, were often buried with their head to the
east so that when they rise at the time of resurrection they
will face their congregation and guide them. In an
Anglican or Catholic burial ground, this theory may have
been applied to individual 30526, an ageing male, who
was not only facing west, but was also located on the most
easterly boundary of the site, so that the other burials
would, hypothetically, face towards him on the Day of
Judgement.

This hypothesis is undermined by Stock’s (1998a,
138) observation, that although the Quakers believe in the
resurrection of the dead, they are not concerned about the
actual way in which the dead would be raised and the type
of body with which they would be resurrected. They feel
that these points are unnecessary to address, and should be
left instead to God to determine. Therefore, the grave axis
in Quaker burial grounds need not necessary adhere to a
west–east alignment, and there is no significance in the
direction in which the head faces. The west–east
alignment of the graves in the King’s Lynn burial ground
may well have been influenced by non-religious factors,
such as uniform layout of the graves and ease of
maintenance of the grounds. The lack of gravestones
before 1850 also meant that the body did not have to be
laid in a specific orientation so that the grave marker or
‘headstone’ was placed at the head-end of the body and
aligned with others within the cemetery.

Another factor dismissing the application of this
‘leader of the flock’ theory is the lack of hierarchy within
the Quaker community. It is clear from documentary
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Grave
No

Grave
Type

Skeleton
No

Cranial Non-metric traits expressed Post cranial Non-metric traits expressed

30474 shaft 30476 parietal foramen, maxillary torus atlas facet form double, calcaneus facet form double
30534 lambdoid oss, coronal oss, epipteric bone,

parietal foramen, foramen ovale
suprascapular foramen, acromial articular facet, atlas posterior
bridge, femoral plaque, vastus notch, tibia facet form single

30437 shaft 30439 supra orbital foramen no postcranial traits observed
30441 shaft 30443 no skull recovered pelvis accessory facet, femoral plaque, tibia facet form double
30445 shaft 30447 parietal notch, parietal foramen, foramen

of huschke
scapula acromial articular facet, calcaneus facet form double

30453 shaft 30455 skull too damaged none observed, poor quality bone
30470 shaft 30503 highest nuchal line, accessory lesser

palatine foramen
atlas facet form double, calcaneus facet form double

Table App 5.10  Summary of non-metric traits in shaft burials in the Quaker cemetery



sources (Stock 1998a, 130) that there were positions of
responsibility held for a maximum of three years in which
the elected members assist in the organisation of the
meetings, but do not accord individuals higher status over
others within the community. These positions include that
of Clerk, who chairs the meetings for church affairs, and
Elders, responsible for the spiritual growth of the meeting.
Not only are they short-term positions alternating between
members of the Society, but there is overlap in
responsibility so no one individual has sole control over
any aspect of a Quaker meeting, and therefore Quaker
worship.

Cemetery layout
The burials were organised linearly north to south across
the burial ground. Each grave, save for the examples
documented below, respects the space occupied by other
graves.

Such respect of pre-existing graves fits with
documentary sources that detail the allowance of a plain
stone grave marker ‘simply to define the position of the
grave, with a view to... preventing of its premature
re-opening’ (Stock 1998a, 132). However, this statement
comes from an 1850 document, before which time all such
markers were forbidden. This may explain the noticeable
misalignment of the earth-cut graves, and may explain the

presence of intercutting graves in the northern area of the
site, discussed below.

Types of grave
Six brick shaft graves and twenty-four earth-cut graves
were present in this cemetery. Earth-cut graves are the
simplest form of burial, befitting the concept of ‘Christian
simplicity’ advocated by Quaker doctrine. Brick shaft
graves represent a more elaborate grave type, and were
most commonly used by middle class families of this
period. They lacked the cachet of the extramural vault,
which was one step higher in the social hierarchy of grave
types in this period. The presence of brick shaft graves in
the Quaker burial ground may be seen as contrary to the
Quaker principle that there should be no distinction
between rich and poor.

Quaker opposition to the use of such brick structures is
displayed in an excerpt from Six Weeks Meeting Minutes
vol 14, 132, 16th 8th Month 1774, which stated:

This meeting being informed that an attempt has lately
been made to build a Vault in one of our Burial Grounds
belonging to this city (London)...and hereby direct the
Grave-diggers of the respective Burial Grounds, that they
should not permit, or suffer any Vault, or Arch, to be built,
Grave Stone set up, or Tomb erected, in any Burial Ground
belonging to this meeting (Stock 1998a, 136).
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Grave
Cut

Skeleton
No

Orientation Position Grave
Type

Multi/
single

Coffin Coffin no Coffin
fittings

Grave goods

30437 30439 w–e Supine Shaft Single Yes 30438 Yes No
30441 30443 w–e Supine Shaft Single Yes 30442 Yes No
30445 30447 w–e Supine Shaft Single Yes 30446 Yes No
30449 30451 w–e Supine Earth-cut Single Yes/ Zinc 30450 Yes No
30453 30455 w–e Supine Shaft Single Yes 30454 Yes shroud pin
30458 30460 w–e Supine Earth-cut Single Yes 30459 Yes No
30462 30463 w–e Supine Earth-cut Single Yes 30465 Yes No
30466 30468 w–e Supine Earth-cut Single Yes 30769 Yes No
30470 30503 w–e Supine Shaft Single Yes 30473 Yes No
30474 30476 w–e Supine Shaft Multiple Yes 30477 Yes No
30474 30534 w–e Supine Shaft Multiple Yes 30533 Yes No
30482 30484 w–e Supine Earth-cut Multiple Yes 30483 Yes No
30482 30519 w–e Supine Earth-cut Multiple Yes 30528 Yes No
30486 30488 w–e Supine Earth-cut Single Yes 30487 Yes No
30490 30492 w–e Supine Earth-cut Single Yes 30491 Yes No
30494 30496 w–e Supine Earth-cut Single Yes 30495 Yes No
30498 30500 w–e Supine Earth-cut Single Yes 30499 Yes No
30505 30504 w–e Supine Earth-cut Single Yes 30507 Yes No
30509 30510 w–e Supine Earth-cut Single No n/a No No
30512 30513 w–e Supine Earth-cut Single No n/a No No
30516 30518 w–e Supine Earth-cut Single No n/a No No
30520 30522 w–e Supine Earth-cut Single Yes 30522 Yes No
30524 30526 e–w Supine Earth-cut Single Yes 30525 Yes No
30529 30531 w–e Supine Earth-cut Single Yes 30530 Yes No
30537 30539 w–e Supine Earth-cut Single Yes 30538 Yes No
30541 30543 w–e Supine Earth-cut Single Yes 30544 Yes No
30545 30547 w–e Supine Earth-cut Single Yes 30546 Yes No
30549 30551 w–e Supine Earth-cut Multiple Yes 30552 Yes No
30549 30557 w–e Supine Earth-cut Multiple Yes 30558 Yes No
30549 30563 w–e Supine Earth-cut Multiple No n/a no No
30553 30555 w–e Supine Earth-cut Single Yes 30556 Yes No
30559 30561 w–e Supine Earth-cut Single Yes 30562 Yes No
30567 30565 w–e Supine Earth-cut Single Yes 30566 Yes No
30568 30570 w–e Supine Earth-cut Single Yes 30569 Yes No

Table App 5.11  Summary of the burial practices (n=30 graves)



Nevertheless, brick-built structures have been found in
the Quaker burial ground at London Road, Kingston-
upon-Thames, London (Bashford and Pollard 1998) and
at Bathford, Bath (Stock 1998b, 145). Although
apparently contrary to religious doctrine, the King’s Lynn
shaft burials are still fairly basic. The walls consist of a
single brick layer and the actual interments were
encoffined in wood. These ‘walled’ burials are
significantly more modest than the brick burial vault
containing the Barnard family in the Kingston-upon-
Thames cemetery (Bashford and Pollard 1998, 158). Not
only was each member of the Barnard family enclosed
within individual cells consisting of brick dividing walls
overlain by stone slabs, they were each interred in a lead
coffin.

Multiple and intercutting burials
It is possible that the brick shaft graves in the King’s Lynn
burial ground originally housed several more burials,
which were truncated by modern construction in the
1970s. Only one shaft grave, 30474, contained more than
one burial: prime female 30476 and ageing male 30534.
Non-metric traits shared by these two individuals were
absent from the rest of the cemetery population,
tentatively suggesting that they are more closely related to
one other than to the rest of the assemblage.

Grave cut 30482 contained the remains of two
individuals, a prime adult female ((30484) and a mature
adult female (30519). Three individuals were interred
within grave 30549. They were a prime adult male
(30551), a mature adult male (30557) and a young child
(30563). However, it is possible that a later grave had been
dug for individual 30557, as there was a very faint
difference in the soil between this backfill and the soil
surrounding skeleton 30551, with a cut for the former just
approximating the cut for interment of the latter.
Unfortunately, non-metric trait analysis was inconclusive
in suggesting a familial relationship between these
individuals.

The only instance of inter-cutting of graves was where
grave 30513 cut the backfill of 30486. However, grave
30486 was heavily truncated by modern activity, which
had also damaged and displaced the skeletal remains of
30488, making it difficult to determine their relationship.
The skeletal remains were in such poor condition that
analysis of non-metric traits was impossible.

Coffins
Of the 34 burials, 29 were interred in wooden coffins and
one within a triple coffin of wood and zinc. These coffins
appear to be the single-break single flat-lidded type,
shaped at the shoulders (Litten 1991, 99) distinctive of this
period. There was one exception, however. Burial 30479,
a 15–17 year old female and the southernmost burial, was
located away from the rest of the graves. Unlike the
ubiquitous single-break variety, this coffin was
rectangular in shape. This coffin shape suggested an
earlier burial (pre-1730: Litten 1991). Four graves showed
no evidence of a coffin.

Coffins in the post-medieval period were either
constructed of a single case, a double case or a triple case
(Litten 1991, 100). One triple coffin from the Quaker
burial ground comprised an inner wooden coffin, a zinc
shell and an outer wooden case. Of the wooden coffins,
there were ten single cases (three of which are

questionable, as they are so poorly preserved); four double
cases; and one triple case. Fourteen burials contained
evidence for wooden coffins but were too poorly
preserved for their construction to be established, and
which could only be discerned as a dark outline staining
the grave backfill, with occasional wood fragments.

Where it is possible to observe, the side panels of the
coffins were joined by mortice- and-tenon joints, and were
then attached to the base with iron nails. In two cases,
evidence of resin or glue was observed — presumably
used to strengthen and support the joints. Coffin 30487
lacked any surviving coffin nails, suggesting that
carpentry joints and glue held the planks of this coffin
together, whereas coffin 30446 had fixing nails as well as
resin or glue. The joints of this coffin were mitred rather
than being mortice-and-tenon joints. This suggests less
skill or care was taken over the construction of this coffin
and hence, that it might have been less costly to
manufacture.

Another example of less skilled carpentry was coffin
30442, which included two iron grip bolts and screws,
instead of carpentry joints.

The wooden coffins were not only extremely well
made, denoting a high standard of workmanship, but were
substantial, made of wood panels that in some cases were
up to 8cm in thickness. Although the type of wood was not
identified, the most common wood used was elm (Litten
1991). The quality of the wood and the high standard of
workmanship indicated substantial financial investment
in their construction, despite the apparent simplicity of
their metal coffin fittings (discussed below).

The zinc triple coffin (30450) was unique within this
Quaker burial ground, but is known elsewhere in this
period (Litten 1991). Non-lead metallic coffins began to
be used in the mid-19th century, being cheaper than
wooden coffins, and lighter than their lead equivalents, but
still providing a waterproof and airtight container for the
corpse. Nonetheless, they never achieved much popularity
with the public, and even less so with incumbents of the
Church of England, as they took a long time to decay.
Additional charges by the Church for burial within such
coffins also lessened their popularity (Litten 1991, 92).
Therefore, the rarity of zinc coffins makes this one
particularly interesting. It would have been bespoke, as
few coffin makers had the talent to fashion such an item.
Lead shells were usually constructed by the local plumber,
but it is uncertain if they also produced coffins of different
materials (Litten 1998, 11).

Apart from social display, individual 30451 may have
been interred within a zinc coffin as a measure to contain
contagion or to discourage body snatching. Possible
contagions include smallpox, cholera, typhus and
typhoid, all of which are known to have visited King’s
Lynn in this period (Perrott 1995b, 18). No detailed
palaeopathological analysis could be carried out on the
skeleton within this coffin as the remains were obscured
by decomposed sawdust and coffin liquor, which adhered
to the bones despite washing.

In this period, the problem of body snatching attracted
considerable public attention. In 1795, a professional
gang of 15 body snatchers was exposed in Lambeth,
London (Richardson 1988, 57) and over time, it became
more prevalent throughout the country. In 1827, a party of
body snatchers, in league with the local gravedigger, hired
a house near the churchyard in Great Yarmouth as a basis
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for operations on the churchyard over a period of two
months. Bodies were tightly packed in cases shorter and
narrower than coffins to avoid suspicion, and sent by
stage-coach via Norwich to London (Richardson 1988,
84). The direct association of such trade with Norfolk may
have brought home to many of the townspeople of King’s
Lynn that these nefarious practices were not restricted to
the capital but also took place nearby. National outrage at
body snatching accumulated momentum and there was
major publicity surrounding the 1828–29 court case of the
notorious Burke and Hare, who had murdered several
people in order to sell their bodies to anatomy schools.
The furore that ensued led to the passing of the 1832
Anatomy Act, which effectively brought a stop to this
practice. The use of a more substantial metal coffin in the
King’s Lynn burial ground may have been a manifestation
of such fears.

Coffin fittings
From the late 17th century it had become customary in
Britain to upholster the exterior of the coffin with baize or
velvet, and to decorate the side panels and lid with
upholstery studs, departum plates, lid motifs and
escutcheons. Over the course of the 18th and early 19th
centuries, this decoration became increasingly ornate.
The development of innovative methods of metalworking

allowed a wide range of complex motifs of fittings to be
available to consumers. In 1769, Thomas Pickering, a
tin-plate manufacturer from Southwark, patented a
power-assisted method of punching raised designs onto
sheet iron (Litten 1991, 106). This method allowed ornate
coffin fittings to be mass produced, making them
accessible to all but the most indigent.

Increasingly, essentially practical components of the
coffin began to take on more elaborate decorative
functions. Upholstery pins were arranged in complex
patterns on the lid and side panels, and the grips, originally
the means to steady the coffin, and the grip plates to which
they were attached, became increasingly more decorative.
The taxonomy of coffin fittings from Christ Church
Spitalfields, London (Reeve and Adams 1993) was
compared with those seen in the King’s Lynn Quaker
assemblage. The elaborate designs favoured by the
majority during this period contrasted strongly with the
simpler Quaker furnishings recovered from this site.

Of the 32 coffins observed only 14 displayed coffin
furnishings, two of which only had upholstery nails. In
keeping with Quaker doctrine, the coffin fittings were
limited to very plain grips and grip plates and one very
fragmented breastplate. A summary of the coffin fittings
appears in Table App 5.13.
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Grave Cut Skeleton No Coffin no Coffin Type Nails Preservation Notes

30437 30439 30438 single 1 good
30441 30443 30442 single 9 good
30445 30447 30446 double yes good resin/glued. fixing nails
30449 30451 30450 Triple (zinc) 0 poor sawdust, outer wooden coffin is just a stain
30453 30455 30454 single? 0 poor wood fragments recovered
30458 30460 30459 double 4 good 8-inch width of wood
30462 30463 30465 single 2 poor base surviving
30466 30468 30469 ?? 5 poor very poor condition
30470 30503 30473 single? 1 good mortice-and-tenon joint
30474 30476 30477 double 0 good no mention of nails may be there
30474 30534 30533 triple Yes (?) good screws, mortice-and-tenon joints
30482 30484 30483 single? 0 poor v. damaged
30482 30519 30528 double 0 good mortice-and-tenon joint, sawdust
30486 30488 30487 stain 0 poor yellow glue/resin where coffin would have been
30490 30492 30491 ? 0 poor
30494 30496 30495 stain 9 destroyed
30498 30500 30499 stain 10 poor
30505 30504 30507 ? 6 poor
30509 30510 n/a no
30512 30513 n/a no
30516 30518 n/a no
30520 30522 30521 stain Yes poor upholstery nails
30524 30526 30525 ? 0 good
30529 30531 30530 ? 0 poor
30537 30539 30538 ? Yes poor
30541 30543 30544 single Yes? poor heavily truncated
30545 30547 30546 ? 0 destroyed
30549 30551 30552 single Yes poor nails at corners
30549 30557 30558 single 4 destroyed nails in backfill
30549 30563 n/a no
30553 30555 30556 stain 4 destroyed
30559 30561 30562 stain 0 destroyed
30567 30565 30566 stain 7 poor some wood fragments
30568 30570 30569 single 1 v poor

Table App 5.12  Summary of coffin types and preservation (N = 34)



Grips and grip plates
Four types of grip plate were observed in this assemblage,
one of which had been previously identified in the
taxonomy of fittings compiled from the Christ Church,
Spitalfield’s assemblage (Reeve and Adams 1993). The
new styles were assigned the numbers KL1–3. KL1
consisted of two simple discs with a common stop and grip
socket identical to one found in Bathford, Bath (Stock
1998b, 151 fig. 11.11). These were attached to either end
of the grip. KL2 was a slightly more elaborate shape but
displays no decoration in relief, and KL3 was a simple
trapezoid brass plate. KL2 was also found at Bathford
Quaker burial ground (Stock 1998b, 150 fig. 11.8) and at
the Quaker Meeting House in Calne, Wilts (Boston 2007).
It was originally designed for use in the furniture trade.

Such plain patterning differs significantly from other
middle class assemblages of this period. For example, at
Christ Church, Spitalfields (Reeve and Adams 1993, 86),
there were some incidences of undecorated grip plates, but
these were not common. Overall, there were 35 different
grip plate designs identified at Spitalfields, including
winged cherubs, angels with trumpets, and sarcophagi
(Cox 1996, 102). Similar elaborate fittings were found in
the crypt at St George’s, Bloomsbury (Boston et al. 2006)
and at St Luke’s church, Islington (Boyle et al. 2005).

The grips from the King’s Lynn burial site were
restricted to two simple styles. The first was a simple
rounded handle with a slightly bulbous thickening in the
middle, categorised as CCS1 (Christ Church Spitalfields
Grip 1). The second was unique to this site and was
angular in shape (categorised as grip KL1). Elsewhere, at
sites such as Spitalfields (Cox 1996, 102; Reeve and
Adams 1993, 87) and St Augustine the Less, Bristol
(Boore 1998, 80) the grips, as well as the grip plates are
highly ornate with decorations with the most ubiquitous
design of the winged cherub (CCS 4).

Although the grips and grip plates observed in King’s
Lynn are simpler in design, they were constructed of
expensive materials, such as ormolu (4/12), copper (5/12)
and brass (3/12). Ormolu is derived from the French term
d’or moulu (ground gold) and is essentially bronze
mercurially gilded leaving a layer of gold (Britten 1978,
216) — an expensive process, which placed this product
beyond the reach of the poor. Its essentially decorative
function was mainly used in France, especially on

furniture in the 18th century (Fitzgerald 1998, 1). Its most
predominant use in Britain was in clock faces dating from
1740 to the 1900s, declining slightly in popularity after
1835 (Smith 1975, passim). In a burial context, ormolu
was associated with the graves of the wealthy, being the
preferred material on aristocratic coffins (Litten 1998, 8).
Its use in the King’s Lynn Quaker burial ground suggests
that although simple in design, the coffins were
nevertheless expensive. Interestingly, three of the four
coffins with ormolu coffin furniture were interred within
shaft graves and the fourth was the triple zinc coffin burial.
The use of ormolu, copper and brass for grips contrasted
with Christ Church, Spitalfields (Reeve and Adams 1993,
86) and St Martin’s, Birmingham (Buteux 2003, 128) and
with the Baptists of King’s Lynn (this volume) whose
grips were principally made of iron.

Two of the three coffins containing brass furnishings
were located in shaft graves and the third was an earth-cut
grave (30505) located just east of the shaft graves. Of the
four coffins possessing copper alloy grip plates and grips,
two were within the shaft graves, and two were just to the
east in the same alignment as coffin 30507 with the brass
grips and grip plates.

Almost no coffin fixtures and furnishings were
recovered from the northern area of the site, which
contained no shaft burials and predominantly consisted of
single case wooden coffins. This may be due to truncation
of these graves, but is unlikely due to the survival of coffin
wood and skeletal remains here. It is possible that these
graves held the less affluent members of Quaker society,
or may imply a temporal change in attitudes to burial.
Unfortunately, the absence of legible breastplates
precluded the exact dating of the burials and a finer
understanding of the chronological development of this
site.

Breastplates
The heavily eroded remains of one breastplate were
recovered from coffin 30499. This brass plate showed no
patterning or engraving and was an unusual shape, being
square with the four corners extracted to leave four
concave semi-circles. No inscription could be discerned.
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Grave Cut Coffin no Grip plate
no

Grip plate
style

Grip plate
material

Grip no Grip style Grip
material

Notes

30437 30438 5 kl2 copper 5 ccs1 copper -
30441 30442 2 kl2 ormolu 1 ccs1 ormolu -
30449 30450 4 kl2 ormolu 4 ccs1 ormolu -
30453 30454 5 kl2 ormolu 5 ccs1 ormolu -
30462 30465 7 kl1 copper 4 ccs1 copper -
30470 30473 3 kl2 brass 1 ccs1 copper -
30470 30502 3 kl2 ormolu 3 ccs1 ormolu -
30474 30477 2 kl3 brass 2 kl1 brass
30474 30533 6 kl2 copper 4 ccs copper -
30482 30528 3 kl2 copper 3 ccs1 copper -
30498 30499 3 kl1 brass frag brass breastplate
30505 30507 4 kl2 brass 4 ccs1 brass -
30520 30521 upholstery nails fe
30541 30544 upholstery nails fe

Table App 5. 13  Summary of coffin fittings



Upholstery pins
Upholstery pins were recovered from grave 30520.
Unfortunately, the coffin itself survived only as a stain so it
is not clear whether these pins were used for fastening an
inner coffin lining, or for upholstery on the outer surface
of the coffin. The number of pins is less than would be
expected if they had served a decorative function, and no
additional decorative metal furnishings, such as
escutcheons and lid motifs, were recovered. No remnants
of upholstery survived. This contrasts with the coffins
from Bathford, which had scraps of textile cladding and
linings with no evidence of decoration (Stock 1998b).

Shroud pin
In these burials the only diagnostic artefact recovered was
a shroud pin in coffin 30454. In addition to this shroud pin,
traces of fabric adhered to the skeletal remains of
individual 30534.

Janaway (1998, 18) comments on the great variation in
dressing corpses in the 18th and 19th centuries. A loose
sheet or winding cloth was often placed under the corpse
and used to line the open coffin, and later to cover the
corpse, often being pinned in place. In addition, crudely
made shrouds, often with a ruffle round the neck and down
the front, became fashionable in this period. Alternatively,
the deceased was sometimes dressed in personal clothing.
Although we cannot determine exactly how this
individual was dressed, the copper alloy pin and absence
of buttons and associated clothing fixtures, indicated that
a shroud probably enclosed the body (Litten 1991, 81;
Janaway 1998, 24)

Sawdust
A layer of sawdust overlay the bases of zinc coffin 30450
and wooden coffins 30442 and 30528. In the 18th century,
it was common practice to deposit bran or sawdust in the
bottom of the coffin to a depth of four inches, and extra
wood shavings were added at the head end. Sometimes
rosemary or balm was added to the bran to counteract the
smell of decomposition, and the sawdust and bran mixture
also absorbed the exudate of decomposition (Litten 1991,

92). Janaway (1998, 23) documents that during 19th-
century burials, after viewing and before the lid was
‘closed down’; the remaining space in the coffin was filled
with sawdust and/or bran to absorb liquid and odour from
the body’s decomposition. This could explain the large
quantity of sawdust observed within zinc coffin 30450 and
its spread over the anterior surface of the body. Sawdust
was also present within coffins excavated at the Quaker
burial ground in Bathford (Stock 1998b, 149).

Gender distribution within the burial ground
Initially, when one observes the distribution of male and
female burials throughout this cemetery, there appears to
be a preponderance of female burials in the south
contrasting with a male dominated northern half.
However, it is probable that this distribution was biased by
the shaft graves. It is probable that the shaft graves were
commissioned by wealthy male members of this Quaker
community for the inevitable burial of themselves and
their family members.

The wives and daughters may have passed away first,
and being the first interred in the shaft graves are the only
ones surviving later truncation and disruption, therefore
skewing the ratio of males to females within the southern
area of the cemetery. This is supported by shaft grave
30474, which retained more than one interment. The
earliest burial, and so the one at the bottom, was 30534 a
female aged over 45 years, above whom was buried male
30476.

Consequently, when one accounts for this and
excludes the five shaft burials each containing one single
female interment, the balance between males and females
presents a pattern one would expect in a cemetery not
segregated by gender.

This concurs with the Quaker 1861 Book of Discipline
in which women were accorded the same respect as men
and were not to be discouraged from funerals, as was the
custom in other denominations at this time. Although this
book post-dates the King’s Lynn burial ground, it voices
perceptions that were integral to earlier Quaker beliefs. A
later illustration of this practice may be seen in the
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Figure App 5.4  Diagrammatic representation of the
proportion of male to female burials in the northern and

southern areas of the Quaker burial ground

Figure App 5.5  Diagrammatic representation of the
proportion of male to female burials in the southern area
of the Quaker burial ground, once the shaft interments

were excluded
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Illustrated London News depiction of the burial of the wife
of John Bright, a prominent Quaker in Rochdale,
Lancashire (1878). As many women as men appeared to
be attending the service, a feature that clearly
distinguished this funeral from an Anglican ceremony
(May 2003, 26).

Contemporary funerals
One of the main points of interest is how funerary
practices observed at the Friends’ burial ground, King’s
Lynn, differ from non-Quaker burial practices in England
during the late 18th and early 19th century. A ‘typical
early Victorian funeral’ contrasted strongly with Quaker
funerary traditions, of which the coffin formed but one
aspect. Richmond (1999, 155) described the coffin of an
elderly female exhumed from Glasgow Cathedral in 1992:

which would have presented quite a colourful
spectacle, covered with the best quality black or scarlet
velvet, perhaps with grip-plates finished in gilt lacquer
and edged in coffin lace to match; it may also have had a
decorative and colourful depositum plate in addition to
any number or combinations of lid escutcheons. Once
installed in the rear of an etched glass-sided hearse, it may
also have been covered by a fine quality silk velvet pall
with silk ‘family ropes’ attached to the grips (the hearse
itself may have been draped in black velvet). The hearse
would then have been drawn along at a stately pace by
perhaps four horses plumed with black ostrich feathers,
led by two mutes bearing draped staves and escorted by
pages and attendants carrying wands and truncheons, all
wearing new black silk hatbands. Bringing up the rear
would have been two mourning coaches with fours, also
draped and plumed.

In contrast, the Quakers request that undertakers pay
particular attention to a ruling in ‘Notice to Undertakers’
1844 that:

All Interments in the Burial-Grounds belonging to
Friends are to be conducted strictly in accordance with the
practice of the Society, and no Mourning-coaches, Pall,
Feathers, Black or Covered Coffin, or Coffin with Black
Furniture, Scarves, Hat-bands, Staves, Black Mourning-
Cloaks or Mutes will be allowed (Stock 1998a, 135).

Anglicans of the day interpreted this as disrespectful to
the dead.

Discussion
Within this population neither dietary deficiency nor
excess were evident on the skeletons, and there were few
osteological markers suggesting poor living conditions.
Overall, the Quakers presented a generally healthy
sample, reflecting the historical picture of a thriving
middle class community that was predominantly
mercantile in nature. The longevity of the population also
denoted its good health. Osteological ageing techniques
become less accurate or precise after 45–50 years of age,
and the burial registers indicated that many people within
this population lived well into their seventies and eighties.
The dental data shows us a community of reasonable
wealth with access to sugar and to dental treatment.

The skeletal markers of health and life history
compare closely with the Quaker burial ground of
Kingston-upon-Thames (1664–1814) (Start and Kirk
1998), suggesting that the good general health and
comfortable lifestyle of this population was characteristic
of Quaker communities of this period. Whilst in some

respects the burial practices of the Quakers differed from
that of the established church, in others they subtly
imitated the Anglican tradition of demonstrating socio-
economic status in funerary display. The Quakers utilising
the Friends’ burial ground in King’s Lynn did maintain
simplicity in the design and decoration of their coffins and
coffin furnishings. However, the expensive, high quality
materials and workmanship of their coffins and coffin
fittings does indicate an un-Quakerish worldliness.
Although more elaborate tombs were absent from the
burial ground, some families chose to bury their loved
ones within brick shaft graves. The clustering of these
graves and the more elaborate coffins in the southern half
of the burial ground does suggests either that disparity in
worldly wealth within the Quaker community was played
out in death, or that there was a gradual temporal change in
funerary practices that occurred over the duration of use of
the burial ground, which was reflected in the grave types
and coffins found there.

Skeletal catalogue

Skeleton number: 30439
Completeness: 76–95%
Preservation: Good
Age: 40+ years
Sex: Female?
Dental inventory:

Dental pathology: alveolar resorption, AMTL 15/16,
many sockets partially infilled suggesting loss just prior to
death.
Skeletal pathology: slight SDJD in T7–T12, neural arches
of T5–T6 have fused together, T4–T6 had elongated
spinous processes of which the lateral third shared an area
of thickening, possibly a healed fracture, poor
development of medio-distal tarsals and hallux of left foot
(congenital?).

Skeleton number: 30443
Completeness: <25%
Preservation: Poor
Age: 40+ years
Sex: Female?
Dental inventory: No skull recovered.
Dental pathology: No skull recovered.
Skeletal pathology: DJD on acetabulum, femoral heads,
pedicle and lamellae of one vertebra. ‘Bunion’
osteophytic growth on proximal phalanx of hallux of left
foot.

Skeleton number: 30447
Completeness: 76–95%
Preservation: Good
Age: 40+ years
Sex: Female?
Dental inventory:

162

- - - - - - - - - - - - - - - -

X X X / X X X X X X X X X X X X



Dental pathology: AMTL 14/16, PMTL 2/16, alveolar
resorption, marked bone densification and broadening of
alveoloar surface in area of right posterior dentition of
mandible, possibly indicating ill-fitting molar blocks/
dentures.
Skeletal pathology: OA of hands and right arm, SDJD of
cervical and lumbar vertebrae, trauma to neck of left
femur, possible osteoporosis.

Skeleton number: 30451
Completeness: 25–49%
Preservation: Poor
Age: 25–45 years
Sex: Female?
Dental inventory:

Dental pathology: Slight calculus.
Skeletal pathology: None observed.

Skeleton number: 30455
Completeness: <25%
Preservation: Poor
Age: 26–40 years
Sex: Female
Dental inventory:

Dental pathology: Slight calculus, considerable perio-
dontal disease and caries
Skeletal pathology: None observed.

Skeleton number: 30460
Completeness: 76-95%
Preservation: Good
Age: 40+ years
Sex: Female
Dental inventory:

Dental pathology: Dental enamel hypoplasia 2/7, slight
calculus 4/7, medium periodontal disease in mandible.
AMTL 9/21; PMTL 4/21
Skeletal pathology: None observed (Some marked muscle
attachments on nuchal crest, skull base and humerus (esp.
deltoid).

Skeleton number: 30463
Completeness: <25%
Preservation: Poor
Age: 40+ years
Sex: Female
Dental inventory:

Dental pathology: No surviving teeth, AMTL 6/6,
alveolar resorption.
Skeletal pathology: Slight osteophytosis on vertebral
bodies of L3–L4.

Skeleton number: 30468
Completeness: 25–49%
Preservation: Poor
Age: 45–59 years
Sex: Male
Dental inventory:

Dental pathology: No surviving teeth.
Skeletal pathology: DJD on both auricular surfaces of
ilium and proximal sternum; extensive osteophytic
lipping on intercostal ridges of surviving ribs and fovea
nuchae of right humeral head, SDJD on vertebral bodies
T1–L2, slight periostitis on lateral surface of right ilium
denoting localised infection.

Skeleton number: 30476
Completeness: 50–75%
Preservation: Good
Age: 35–40 years
Sex: Female
Dental inventory:

Dental pathology: Flecks of calculus 1/2, slight
periodontal disease, caries 1/2
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Skeletal pathology: Broken and healed left humerus, bi-
lateral secondary bone growth on anterior surface of ribs,
DJD of both knee joints; Deformation of articular surfaces
of sacro-iliac joint; Periostitis extending along shafts of
both lower limbs.

Skeleton number: 30479
Completeness: 50–75%
Preservation: Good
Age: 15–18 years (adolescent)
Sex: Female
Dental inventory:

Dental pathology: Large caries 1/23. Shovel shaped
incisor.
Skeletal pathology: Mild osteophytosis on vertebrae T5

Skeleton number: 30484
Completeness: 25–45%
Preservation: Good
Age: 35–50 years
Sex: Female
Dental inventory:

Dental pathology: Medium calculus 1/2.
Skeletal pathology: moderate-severe medio-lateral
bilateral bowing of tibia.

Skeleton number: 30488
Completeness: 50–75%
Preservation: Good
Age: 55+ years
Sex: Female
Dental inventory:

Dental pathology: No surviving teeth.
Skeletal pathology: OA, localised infection possibly
abscess on olecranon fossa and distal epiphyses of right
humerus. Porosity and slight DJD on most surviving
articular surfaces, schmorl’s nodes and osteophytic
lipping on T4–5 and L2,L4,L5.

Skeleton number: 30492
Completeness: 25–49%
Preservation: Good
Age: 35–39 years
Sex: Male
Dental inventory:

Dental pathology: No surviving teeth.
Skeletal pathology: Mild SDJD and DJD in phalanges of
left hand.

Skeleton number: 30496
Completeness: 25–49%
Preservation: Good
Age: 50+ years
Sex: Male
Dental inventory:

Dental pathology: Slight dental enamel hypoplasia 7/13;
calculus 12/13; medium periodontal disease.
Skeletal pathology: Moderate–severe SDJD in lumbar
vertebrae, severe DJD in pelvis, slight thickening of skull,
slight periostitis on anterior surface of five left ribs
denoting localised respiratory infection.

Skeleton number: 30500
Completeness: 50–75%
Preservation: Good
Age: 35–44 years
Sex: Female
Dental inventory:

Dental pathology: Severe caries 16/20.
Skeletal pathology: Slight SDJD in T3–T7 and L5;
possible fusion of right 1st and 2nd ribs.

Skeleton number: 30503
Completeness: 76–95%
Preservation: Good
Age: 40+ years
Sex: Male
Dental inventory:

164

k k k k k k k k k k

C C

8 / / 5 / 3 2 1 1 2 3 4 5 / / /

8 - 6 5 4 3 2 1 - - - - - - - -

k k

E

8 7 6 5 4 3 / / 1 2 3 4 5 6 7 /

8 7 6 5 / / 2 1 / 2 / / / 6 7 8

E C RB

k

- - - - - - - - - - - - - - - 8

- - - - - 3 - - - - / X X X X X

PU

- - - - - - - - - - - - - - - -

- - - - - / X X X X - - - - - -

- - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - -

C C C C C C C C C

/ / 6 5 4 / 2 1 1 / 3 4 5 6 7 /

/ / / / 4 / / 1 1 2 3 4 5 6 7 /

C C C C C C C



Dental pathology: AMTL 11/15; PMTL 3/15.
Skeletal pathology: SDJD in cervical and thoracic
vertebrae; widespread DJD/ OA in hands, feet and knees;
Periostitis of left fibula and handbones; possible metastic
carcinoma; new bone growth on anterior surfaces of left
mid-thoracic ribs; severe osteophytic activity in right hand
suggests possible fracture of trapezius.

Skeleton number: 30504
Completeness: 50–75%
Preservation: Good
Age: 40+ years
Sex: Male
Dental inventory:

Dental pathology: slight dental enamel hypoplasia 8/16;
slight calculus; slight to medium periodontal disease;
caries 5/16; rotated molar; AMTL 7/28
Skeletal pathology: Slight DJD in left sacro-iliac; femoral,
knee and hand joints; Right cervical rib.

Skeleton number: 30510
Completeness: <25%
Preservation: Good
Age: Adult
Sex: Undeterminable
Dental inventory:
Dental pathology: No skull recovered; No surviving teeth.
Skeletal pathology: No pathology observed..

Skeleton number: 30513
Completeness: <25%
Preservation: Poor
Age: Mature Adult.
Sex: Male
Dental inventory:

Dental pathology: No pathology observed.
Skeletal pathology: Possible Paget’s Disease.

Skeleton number: 30518
Completeness: 76–95%
Preservation: Good
Age: 15–17 years
Sex: Undeterminable
Dental inventory:

Dental pathology: Dental enamel hypoplasia 5/17;
flecks– slight calculus 13/17; small caries 2/17.
Skeletal Pathology: No pathology observed.

Skeleton number: 30519
Completeness: 76–95%
Preservation: Good
Age: 40–45 years
Sex: Female
Dental inventory:

Dental pathology: No surviving teeth
Skeletal pathology: Healed Parry fracture in right ulna;
OA in vertebrae C5–C7; Slight DJD in distal epiphyses of
left and right femora; extensive osteophytosis of distal
articular surface of left metacarpal 1.

Skeleton number: 30522
Completeness: 50–75%
Preservation: Good
Age: 40+ years
Sex: Male
Dental inventory:

Dental pathology: Dental enamel hypoplasia 8/12;
AMTL 2/20; PMTL 3/20; calculus 18/20 (slight (10),
medium–heavy (8); considerable periodontal disease;
alveolar resorption; 1 large caries; external draining dental
abscess 1/20.
Skeletal pathology: Paget’s Disease; slight DJD in right
glenoid fossa, femoral head, metacarpals and both knee
joints; slight–moderate SDJD in L3–L5; Periostitis to left
tibia and fibula.
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Skeleton number: 30526
Completeness: 25–49%
Preservation: Good
Age: 45–59 years
Sex: Male
Dental inventory:

Dental pathology: No surviving teeth
Skeletal pathology: Moderate–severe osteophytosis on
many costo-sternal articulations (more severe and prevalent
on right side) DJD slight osteophytosis in both hip joints,
distal ends of both acromion and lateral epiphysis of right
clavicle, olecranon process of right ulna; eburnation of right
radius distal epiphysis, osteophytic lipping on both radial
heads, proximal and distal articulating surfaces of
phalanges exhibit moderate to severe arthritic bone re-
modelling and deposition; SDJD prevalent in majority of
thracic and lumbar vertebrae ranging from moderate to
severe; slight curvature to the right and distortion of right
articulating processes due to weight pressure.

Skeleton number: 30531
Completeness: 76–95%
Preservation: Good
Age: 28–52 years
Sex: Male
Dental inventory:

Dental pathology: calculus 1/1; dental caries 1/1; AMTL
23/32; PMTL 9/32
Skeletal pathology: SDJD between L1 and L2; periostisis
of left humerus shaft.

Skeleton number: 30534
Completeness: 76–95%
Preservation: Excellent
Age: 45+ years
Sex: Male
Dental inventory:

Dental pathology: Dental enamel hypoplasia 4/7; medium
calculus 7/7 ; considerable periodontal disease in anterior
mandible; medium–large caries 3/7; grooves along base of
remaining anterior teeth, may denote dental intervention.

Skeletal pathology: DJD distal epiphyses of both ulnas
and radii, right humeral head; bi-lateral glenoid cavities,
left sterno-clavicular joint; OA in both knee joints,
talo-calcaneal joint, right hallux; Trauma to right hallux;
right first rib fused to manubrium. moderate to severe
SDJD in T11–L5, slight in C3–T5.

Skeleton number: 30539
Completeness: 50–75%
Preservation: Good
Age: 35–39 years
Sex: Female
Dental inventory:

Dental pathology: No skull recovered; No surviving teeth.
Skeletal pathology: Slight congenital scoliosis with
wedging of bodies T10 to the right and T5 to the left with
resultant OA and SDJD most severe in sacrum and lumbar
vertebrae.

Skeleton number: 30543
Completeness: <25%
Preservation: Good
Age: 40–45 years
Sex: Female
Dental inventory:

Dental pathology: Only parts of neurocranium recovered;
no surviving teeth.
Skeletal pathology: No pathology observed.

Skeleton number: 30547
Completeness: <25%
Preservation: Poor
Age: 45–59 years
Sex: Female
Dental inventory:

Dental pathology: No surviving teeth.
Skeletal pathology: Deformed ribs, probably due to corset
use. Slight DJD in right iliac auricular surface and
intercostal grooves of all surviving rib fragments ; Slight
SDJD in T6–T8 and T10.
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Skeleton number: 30551
Completeness: 50–75%
Preservation: Poor
Age: 30–40 years
Sex: Male
Dental inventory:

Dental pathology: Dental enamel hypoplasia 5/5; Slight
calculus 4/5; Considerable periodontal disease; Caries
5/5; AMTL 17/30; PMTL 8/30
Skeletal pathology: Minor DJD in articular facets of ribs,
distal epicondyles of both femora, left patella and left
patella; possible pulmonary disease.

Skeleton number: 30555
Completeness: 76–95%
Preservation: Good
Age: 34–54 years
Sex: Male
Dental inventory:

Dental pathology: dental enamel hypoplasia 2/14;
calculus 15/15; moderate to considerable periodontal
disease; caries 5/14 teeth; AMTL 3/22; PMTL; 2/22
Skeletal pathology: Slight DJD in right glenoid fossa and
left acetabulum; compression fracture of left calcaneus
and talus; ankylosis of interphalangeal joint of toe due to
compression fracture of middle phalanx.

Skeleton number: 30557
Completeness: 50–75%
Preservation: Good
Age: 40–50 years
Sex: Male
Dental inventory:

Dental pathology: PMTL 2/18; AMTL 3/18; Calculus
12/18; Slight periodontal disease; Possible dental
intervention on left pm2;

Skeletal pathology: SDJD in sacro-lumbar articular facets
and sacro-iliac joint, osteophytosis and Schmorl’s nodes
on L1–L5; OA bilateral 1st metatarsal fused left sterno-
clavicular joint; slight DJD in M-P joint on both thumbs,

right radio-carpal joint, bi-lateral vertebral articular facets
of ribs; healed set fracture of right femur; bunion on left
hallux.

Skeleton number: 30561
Completeness: 25–49%
Preservation: Poor
Age: 31–45 years
Sex: Male
Dental inventory:

Dental pathology: No surviving teeth
Skeletal pathology: Slight OA on posterior surface of left
intercondyloid eminence; SDJD on articular processes on
right side of l3–L5.

Skeleton number: 30563
Completeness: <25%
Preservation: Good
Age: 4–6 years
Sex: undeterminable
Dental inventory:

Dental pathology: No surviving teeth.
Skeletal pathology: Bi-lateral cribra orbitalia (Active)
Stage 4.

Skeleton number: 30565
Completeness: 76–95%
Preservation: Excellent
Age: 50–60 Years
Sex: Male
Dental inventory:

Dental pathology: 27/ 32 AMTL; 3/32 PMTL.
Skeletal pathology: SDJD moderate in C2–C6, severe in
T2, moderate in T3–T4; slight in T5; moderate L1–L4,
severe in L5 DJD

Skeleton number: 30570
Completeness: <25%
Preservation: Poor
Age: 45+ years
Sex: Female
Dental inventory:
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Dental pathology: No surviving teeth; 11/16 AMTL.
Skeletal pathology: Healed fracture of left femur, with
associated periostitis which has spread to tibia and fibula;
3 fused thoracic vertebrae and mild periostitis of right
humerus; osteophytosis of pelvis and right metacarpals.
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Appendix 6. Foraminifera and ostracods assessment
by Mike Godwin

A number of samples were taken for foraminifera and
ostracod analysis from the 2003 evaluation trenches in
Zones A and B. The evaluation summary assessment
report is included below. No counts were performed at this
stage. As the later excavation programme did not entail
substantial exposure of pre-occupation and estuarial
deposits, no further analytical work was done.

Methodology
All samples were processed by washing with warm water
through a 125 micron sieve. The residues (fine-sand-grade
and above) were then dried in an oven and viewed under a
binocular microscope. Species present were noted along
with their relative abundance.

The research and additional references for the analysis
can be found in Godwin (1993) and Boomer and Godwin
(1993).

Key: r - rare; c - common; a - abundant

Zone A: Trench 1

Context (114) (H)
Sediment: Grey clay-rich silt with abundant plant detritus
and a little pyrite.

Foraminifera
Foraminifera were relatively rare in this deposit. The
agglutinating saltmarsh species are likely to be under-
represented due to their poor preservation potential.

Saltmarsh species
Trochammina inflata - r
Jadammina macrescens - r
Miliammina fusca - r

Cosmopolitan estuarine species
Haynesina germanica - r
Ammonia beccarii forma limnetes - r
Elphidium williamsoni - r
Elphidium forma clavata - r

Analysis
This mixed agglutinating and Rotaliid assemblage is
typical of middle saltmarsh levels and the sediment would
have been deposited around the High Water Neap tide
mark. Diurnal salinity levels would have been around
10–15 ppt with larger excursions possible from time to
time. The presence of pyrite suggests a poor oxygen
content in the sediment. Along with the abundant plant
material this suggests the sediment was deposited on a
saltmarsh.

Context: (114) (F)
Sediment: Coarse silt (about 95% by volume) with minor
clay and fine sand content. The residues included
abundant plant detritus and echinoid spines.

Ostracods
Leptocythere castanea - a common estuarine species

Foraminifera
The foraminiferal assemblage was abundant and very
diverse.

Cosmopolitan estuarine species
Haynesina germanica - a
Ammonia beccarii forma tepida - c
Ammonia beccarii forma batavus - c
Elphidium williamsoni - c

Sub-tidal estuarine species
Elphidium oceanensis - c
Elphidium excavata forma clavata - c
Elphidium incertum - r
Elphidium gerthi - r
Elphidium earlandi - r
Miliolinella subrotunda - r
Haynesina depressula - r
Buccella frigida - r

Estuary mouth and marine species
Asterigerinata mammila - r
Brizalina variablis - r
Fissurina lucida - r
Acervulina inhaerens - r
Elphidium macellum forma macellum - r
Elphidium macellum forma crispa - r
Lagena sp. - r
Rosalina anomala - r
Gavelinopsis praegeri - r
Quinqueloculina dimidiata - r
Quinqueloculina oblonga - r
Quinqueloculina lata - r

Planktonic species
Globigerina quinqueloba - r

Analysis
This assemblage is very typical of a high intertidal flat
environment and would have been deposited between
High Water Neap to about Mean Sea Level. The diverse
assemblage of estuary mouth and marine species has been
reworked from sediments in the Wash. The individual tests
of these forams hydrodynamically act like sand grains in
the water column and are deposited on the mud flats at
slack water of high tide. Low intertidal and sub-tidal
assemblages tend not to be so diverse as this material may
be resuspended with the higher levels of current activity
prevalent in those environments. The more common
species form a living population which suggests salinity
levels of 15–25 ppt diurnally. The abundant plant detritus
suggests the sediment was deposited in proximity to a
saltmarsh. As this deposit overlies context 114 H a relative
rise in sea-level can be assumed to have taken place.

Context (112)
Sediment: Sandy silt with a little plant detritus, abundant
echinoid spines and bivalve shell debris, fragments of
marine ostracods and fish scales.

Ostracods
Loxoconcha rhomboidea
Leptocythere castanea
Hemicythere sp.
Cyprideis torosa
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This assemblage is common in outer estuarine
environments.

Foraminifera
The foraminiferal assemblage was abundant and very
diverse.

Cosmopolitan estuarine species
Haynesina germanica - a
Ammonia beccarii forma tepida - c
Ammonia beccarii forma batavus - c
Elphidium williamsoni - c

Sub-tidal estuarine species
Elphidium oceanensis - c
Elphidium excavata forma clavata - c
Elphidium incertum - r
Elphidium gerthi - r
Miliolinella subrotunda - r
Haynesina depressula - r
Buccella frigida - r
Cibicides lobatulus - r

Estuary mouth and marine species
Asterigerinata mammila - r
Brizalina variablis - r
Elphidium margaritaceum - r
Elphidium macellum forma crispa
Lagena clavata - r
Rosalina williamsoni - r
Rosalina anomala - r
Gavelinopsis praegeri - r
Oolina melo - r
Planorbulina mediterranensis - r
Bulimina gibba - r
Quinqueloculina dimidiata - r
Quinqueloculina oblonga - r
Quinqueloculina lata - r

Planktonic species
Globigerina quinqueloba - r
Whiteinella baltica - r (Cretaceous)

Analysis
This assemblage is very similar to that found in context
114 (F). This suggests that this sample was also deposited
on an intertidal flat. The coarser grain size of the sediment
suggests a higher energy environment, and the lesser
amounts of plant material suggest that the distance to
active saltmarsh growth was increasing. A relative
increase in the abundance of some of the sub-tidal
intertidal species suggests that water levels were
deepening to below MSL possibly at a low intertidal level.
This would require further analysis to ascertain.

The digital image of this sample shows the top of this
deposit is bounded by an irregular erosion plane. This
would indicate a hiatus between deposition of 112 and the
succeeding context 111.

Zone A: Trench 4

Context (415)
Sediment: Organic-rich silt with abundant plant detritus.

Foraminifera
The foraminiferal assemblage was fairly sparse in this
deposit.

Saltmarsh species
Milammina fusca - r

Cosmopolitan estuarine species
Haynesina germanica - a
Ammonia beccarii forma batavus (marsh creek ecotype) - c

Ammonia beccarii forma batavus - c
Elphidium excavata forma lidoensis (marsh creek ecotype) - c
Elphidium williamsoni - c

Sub-tidal estuarine species
Elphidium oceanensis - r
Elphidium excavata forma clavata - r
Miliolinella subrotunda - r
Cibicides lobatulus - r

Marine species
Fursenkoinia fusiformis - r
Asterigerinata mamilla - r

Analysis
Many of the tests of sub-tidal and marine species are
abraded in this deposit. This indicates high-energy levels
in which material from the outer estuary has been
transported as bed load. The assemblage as a whole is
typical of a marsh creek environment. The marsh creek
ecotypes are indications of strongly fluctuating diurnal
salinity levels.

Context (412)
Sediment: Clay-rich silt with a flinty grit and coarse sand
residue. Fish scales were noted in this deposit.

Foraminifera
Forams were rare in this deposit and appeared to consist of
transported saltmarsh and marine species.

Miliolinella subrotunda
Acervulina inhaerens
Bulimina gibba
Miliammina fusca

Analysis
The low number of transported foraminifers is typical of a
tidal channel deposit.

Zone B: Trench 8

Context 865 (sample 202, 90–100 cms from top of 202)
Sediment: Organic-rich peaty mud with abundant plant
detritus, coarse quartz and rock fragments.

Analysis
No marine or estuarine influence was detected in this
deposit. It is probably a freshwater (fluvial) channel.

Context 854 (sample 203, 46–52 cms from top of 203)
Sediment: Dark (blue/brown) clay-rich silt with abundant
plant detritus.

Ostracods
Leptocythere castanea
Cyprideis torosa

These are common estuarine species.

Foraminifera

Saltmarsh species
Jadammina macrescens - r

Cosmopolitan estuarine species
Haynesina germanica - a
Ammonia beccarii forma tepida - c
Ammonia beccarii forma batavus - c
Elphidium williamsoni - c

Sub-tidal estuarine species
Elphidium oceanensis - c
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Elphidium excavata forma clavata - c
Elphidium gerthi - r
Elphidium earlandi - r
Haynesina depressula - r
Buccella frigida - r

Estuary mouth and marine species
Fissurina lucida - r
Acervulina inhaerens - r
Rosalina anomala - r
Gavelinopsis praegeri - r
Bulimina gibba - r
Quinqueloculina oblonga - r
Quinqueloculina lata - r

Analysis
This assemblage is very similar (although a little less
diverse) to those found in Trench 1. It would also appear to
have been deposited on a high intertidal flat in similar
environmental conditions.

Context 846 (sample 203, 23–31 cms from the top of 203)
Sediment: Black/brown organic-rich peaty mud.

Analysis
This was very similar to the sediment discussed above in
context 865. It would appear to be primarily a freshwater

channel deposit. However, two juvenile foraminifera were
found of the species Asterigerinata mammila and
Bulimina gibba. Juveniles are very small, being silt grain
size (<0.125 mm) and liable to be transported great
distances in the water column. They are not usually very
useful for palaeoenvironmental reconstructions for this
reason. This does demonstrate a direct connection to the
estuary at the time of deposition.

Conclusion
The few samples examined in this assessment show that
some interesting fluctuations in sea-level were occurring
during the period of deposition. Trench 1 demonstrated a
gradual deepening of the environment, whereas Trench 8
cycled from fresh to brackish to freshwater. The digital
images of the sediment columns have numerous erosion
planes. This is normal in estuarine environments. It
generally means that more time is missing than is
represented by sediment. Adjacent sections may prove
difficult to join up in any meaningful way due to erosion
caused by channel migrations and storms. It would need a
more continuous series of samples from these locations to
enable a more coherent environmental history to be
determined.
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Appendix 7. Assessment of pollen from Zone B, Trench 21
by Ralph Fyfe

The project background
Two monolith samples were assessed for their potential
for pollen analysis. The monolith samples (<25002>,
<25003>) were taken from the fill of a 13th- to 14th-
century clay-lined channel (25158) within Zone B, Trench
21.

Result of assessment
Six sub-samples from the monolith samples, which
covered the range of contexts within the feature, were
assessed. Pollen was present in all samples, although in
much greater concentrations in the primary fill of the
feature. The later fills have significantly lower pollen
within them, but a greater range of pollen taxa, suggesting
a change in the source of pollen within the contexts, which
may represent changes within the sources, or
management, of water through the feature.

Methodology
Six 1cm3 sub-samples were taken from the monoliths to
assess the condition and abundance throughout the full
depth of the feature. The monolith samples covered three
separate contexts (25166, 25165, 25164); the sub-
sampling was undertaken such that each context was
represented in at least one assessed sample (Table App
7.1).

Samples for pollen assessment were prepared using
standard procedures (see Moore et al. 1991). An exotic
marker was added to facilitate calculation of pollen
abundance (Stockmarr 1971). Samples were screened
through sieves, to retain the 10–106 micron fraction.
Silicates were digested using hydrofluoric acid, and

non-pollen organics using an acetolysis digestion. The
remaining material was mounted in silicon oil for
assessment.

100 pollen grains were assessed from each level.
Grains were identified using the keys in Moore et al.
(1991) and Andrew (1984), and the Exeter University
reference collection. The number of grains assessed for
each level is too low for statistically significant pollen
percentages to be calculated; pollen taxa recorded as
presented as presence data. Condition of grains was
assessed following the guidelines in Cushing (1967) and
percentages of grains crumpled/broken/corroded were
calculated.

Results
The results of assessment are given in Table App 7.2.
Pollen data is given as taxa recorded during the
assessment of each sample, with the percentage of
damaged grains shown at the foot of the table, along with
the pollen concentration in each sub-sample assessed.

Discussion
Pollen is present in all six samples assessed from monolith
samples <25002> and <25003>. Pollen concentration is
highest in the lowest context of the feature (presumed to
represent the primary fill of the feature), and significantly
lower in the upper fills. The range of pollen taxa
represented in the assessed samples also varies: the
primary fill of the feature has the most limited range of
taxa; the range of pollen taxa is significantly greater in the
upper fills. This suggests that the primary fill represents
pollen sourced from close to the feature, but later fills
probably represent pollen from wider sources with
possible mixing of different ecological communities.

The condition of the pollen within the assessed samples
is good, with only a low number of grains rendered
unidentifiable. The majority of crumpled grains are still
identifiable, and the limited evidence of mechanical
(broken grains) or biochemical (corroded grains) damage
suggests that the pollen is all contemporary (with little or no
reworking of older material), and that the deposit has not
been subjected to any period of desiccation.

Along with other environmental proxies (e.g.
foraminifera), the variation in pollen taxa between
contexts may reflect changes in water management, in
particular the source of water (e.g. fresh vs. brackish, or a
change from standing water to flowing water).
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Monolith sample
number

Depth of sub-sample
for assessment*

Context number
for sample

25002 54–55 25166

38–39 25165

22–23 25165

06–07 25164

25003 26–27 25164

2–3 25164

*depths are given from top of each monolith sample

Table App 7.1  Depths of samples assessed for pollen
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Monolith: 25002 25003

Depth: 54–55 38–39 22–23 6–7 26–27 2–3

Context: 25166 25165 25165 25164 25164 25164

Trees

Alnus + + + +

Betula + +

Corylus + + + + +

Pinus + + + + +

Prunus type +

Quercus + + + +

Salix +

Shrubs

Ericaceae undiff. + + +

Calluna vulgaris + + + + +

Grasses and sedges

Poaceae <35 µm + + + + + +

Hordeum type + + + + + +

Avena/Triticum type + + + + +

Cyperaceae + + +

Herbs

Apiaceae + + + + +

Asteraceae + + + +

Brassicaceae + + + + + +

Cardueae +

Caryophyllaceae +

Centaurea nigra + + + +

Centaurea cyanus + + + +

Chenopodiaceae + + + +

Crassula type +

Lactuceae + + + + +

Plantago lanceolata + + +

Rosaceae undiff. + +

Spores

Polypodium + + + +

Pterdium + + +

Pteropsida (monolete) undiff. + + + + +

Sphagnum + + + + +

% Unidentified 1 3 8 4 4 4

Condition

% crumpled 31 19 15 10 6 5

% broken - 3 7 - - 1

% corroded - - 3 - - 2

pollen conc (grains cm-3) 100610 14375 8673 8347 9466 6230

Table App 7. 2  Pollen taxa, condition and concentration from assessed samples
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land reclamation  7, 100, 102–3, 103
land-ties  20–3, 20, 61, 101–2
lead offcut  51
leather  81, 105
leather working  108
London, St Bride 148; see also Bloomsbury; Islington; Kingston-upon-
Thames; Southwark; Spitalfields

London Road, salt industry  3
Losinga, Herbert de, Bishop of Thetford  2, 3, 100

makers’ marks
clay pipes  53, 55
floor tile  118

Mercer Row  3; see also High Street
merchants  4, 102–3, 105
metalwork  49–53, 51
Millfleet  1, 84
millstone  55
mortar  59, 117
mortar (stone)  41, 55, 56, 56, 108
mould  118

nails  51
Nar, river  1, 4, 84
needles, bone  53, 54, 105
New Conduit Street (Fincham Street)  6, 9, 31, 105, 106, 110
Newburgh, William of  4
Newcastle (Tyne), Infirmary  125, 133, 134
Newland

development of  3–4
discussion

early settlement  100–2
reclamation process  102–3, 103
developing settlement 104, 105–7
late medieval–post-medieval development  107–8

location x, 1
nonconformity  6

Newland Survey  1, 9, 105, 106, 108

nonconformity  6, 109–10
Norfolk Street (Damgate)

archaeological background  10, 100
name  7
origins and development  1, 3, 101, 103, 105
potter  115
status  105, 109

North Elmham Park (Norfolk), whetstones  55
Norwegian Ragstone  55, 56–7
Norwich (Norfolk)

cathedral  3
plant remains  75, 81
priory  3
whetstones  55

ormolu  160
osteoporosis  132, 150
ostracods

discussion  171
methodology  169
results

Zone A  169–70
Zone B  170–1

ovens/hearths
Zone A  18
Zone B  25, 71
Zone C  26, 29, 72
Zone E  41
see also fireplace; kiln

Palmer, John  145
‘Paradise’ 9, 108
Paradise Road  10
Parkinson, Elizabeth  145
paths 22, 23, 41
Penn (Bucks), St Bartholomew  125
Phase 1

animal bone  67
excavation evidence

Zone A 14, 15–17
Zone B  19
Zone C  25–6, 27
Zone E  37, 39

Phase 2
animal bone  67–8
excavation evidence

Zone A 14, 15–17
Zone B  19–25, 19, 20, 22, 24
Zone C  26–36, 28, 29, 32, 33, 34, 35
Zone E 39, 41

Phase 3
animal bone  68
excavation evidence

Zone A 16, 17–18, 17
Zone B 21, 25
Zone C 33, 34, 36–7, 36
Zone E 39, 41

Phase 4
animal bone  68–9
excavation evidence

Zone A 16, 17, 18–19
Zone B  25
Zone C 33, 34, 37
Zone D  37, 37, 38
Zone E  41

phasing  15
Pickering, Thomas  159
piles  31, 32, 62
piling (modern), impact of  83–4, 97
pins

bone  53, 54
copper alloy  51, 64
see also shroud pins

pits
Zone A  17, 18
Zone B  20, 23, 25
Zone C  26, 31, 36
Zone E  41, 108
see also barrel latrine; cess pits; garderobe; tanning pit

plant remains  72
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discussion
arable weeds  75
charred  75
food plants  75
marine/estuarine conditions  75–81
summary  81
waterlogged  75
wet ground  81

methodology  72–3
quantification  72
results  76–80

Zone A  73, 74
Zone B  73–5
Zone C  73, 75

plaster  59
pollen analysis  172–3
Poole (Dorset), Quaker burial ground  139
post pad  31
postholes/post-pits

Zone B  20, 23, 25
Zone C  25, 26, 31, 36
Zone E  41

pottery
chronology  43, 112
description by zone

Zone A  43–4, 46, 48
Zone B  44–5, 46
Zone C  45–7, 46
Zone E 46, 47

discussion  48–9
Zone A  47
Zone B  47–8
Zone C  48
Zone E  48

fabrics  42–3
repair  44, 46, 49

privy, public  106
public houses  6
public hygiene  106
Purfleet  9, 10, 84, 102, 105, 106

culvert  37, 37, 38, 107
Purfleet Street  106

Quaker Bank House  146
Quaker burial ground

burial practices  146–7, 157
body position and orientation  156–7
cemetery layout  157
coffins/coffin fittings  64–6, 158–61
compared  162
gender distribution  161–2, 161
grave types  157–8
multiple and intercutting graves  158
shrouds/coffin interiors  161

catalogue of burials  162–8
discussion  110, 162
excavation 11, 12, 25, 37
family groupings  145–6
historical background  145
human bone see human bone
summary  64, 65

Quaker Meeting House  6, 106, 109, 110
Quakers  146
Quarr stone  56
querns  55, 57

Rastrick, G., map by  4, 107, 108
Reffley Wood  1
revetments

Zone A  15, 61
Zone B  10, 20, 25, 61

Richardson, Dr  149
rickets  132, 150
ring, copper alloy  51
Rochelle (France), wine trade  4
rump pins  61

St James’s chapel  3, 102
St Margaret’s priory  2, 3, 101
St Nicholas’s chapel  3, 100

salt industry  2–3, 7, 100
Saturday Market  3
Sedgeford Lane  9, 70, 102, 105, 107
Sevenoaks (Kent), St Nicholas  125, 133
shears blade  51
ship timbers, reused  15, 59–61, 60, 62
shoemaking  81, 105, 108
shroud pins  51, 64, 138, 161
slates  58, 59, 118
Snettisham (Norfolk), landholding  2
South Clough Lane  108
South Lynn  1, 3
Southwark (G. London), Cross Bones  125, 126, 133, 134
Spinner Row  107
Spitalfields (G. London), Christ Church

coffin fittings  159, 160
dental pathology  133, 134, 135
stature  125, 126, 148

spoon  51
stakeholes  26
Staveren (Neths), trade  4
Stepney chapel  122, 124
Stigand  2
stone objects see worked stone
Stourbridge (Cambs), brick/tile  58, 115, 116
street names  6
street plan 104
structures see buildings/structures
Sunday school  6, 109, 122, 124

tanners/tanning  9, 70, 105, 107, 108
tanning pit  31
tawing  70
textile fragments  161
thatch  81
thimble, copper alloy  51
tiles

floor  58, 59, 118
ridge  58, 59, 115
roof  58, 59, 114–15

topography  1, 2–3
Tower Street (Baxter Row/Fynnes Lane)  6, 102, 108
town hall  122
trade  4–6, 62, 102–3, 108–9
tuberculosis  64, 127–8, 150
Tuesday Market  3, 101
Turbe, William de, Bishop of Norwich  3, 100

Unitarian Church  6, 109

Vancouver family  106
George  6

Vancouver House  106, 107, 109, 110
Vancouver Shopping Centre  1, 7, 110

Warren, Catherine  149
waste disposal  106
weavers  105
Webster Gate fleet  20
Webster Row see Broad Street
wells  41, 108
West Norfolk and Lynn Hospital  110, 146
wharf  9, 107
whetstones  55, 56–7, 56
Wigner, John  122
Winchester (Hants), whetstones  55
wine trade  4, 108
Winter, Nicholas  106
Wolverhampton (W. Mids), St Bartholomew  133
wood

catalogue  119–21
description by zone

Zone A  59–61, 60
Zone B  61
Zone C  61
Zone E  61–2, 62

methodology  59
pile timbers  62
timber trade  62
see also coffins
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Wood, John, map by 63, 65, 108
woodworking, evidence for  23, 62, 108
worked stone  55–8, 56, 57

Ypres (Belgium), trade  4

Zone A
archaeological background  9
chronological discussion

pre-settlement landscape  100
early settlement  102
reclamation  103
developing settlement  105
late medieval–post-medieval development  107–8

excavation evidence 14
Phases 1–2 14, 15–17, 15
Phase 3 16, 17–18, 17
Phase 4 16, 17, 18–19

excavation strategy 10, 12
finds

ceramic building material  58, 59, 113
clay pipes  53, 55
leather  81
metalwork  50, 51, 51
pottery  43–4, 46, 47, 48
wood  59–61, 60
worked stone  57

fish remains  71
foraminifera and ostracods  169–70
industry, evidence for  70
plant remains  73, 74

Zone B
archaeological background  9
chronological discussion

early settlement  101–2
reclamation  103
developing settlement  105–6, 106–7

excavation evidence 18
Phase 1  19
Phase 2  19–25, 19, 20, 22, 24
Phase 3 21, 25
Phase 4  25

excavation strategy 11, 12
finds

bone  53, 54
ceramic building material  58, 59, 113, 117
leather  81
metalwork  50, 51, 52
pottery  44–5, 46, 47–8
wood  61, 62
worked stone  55, 57–8, 57

fish remains  71
foraminifera and ostracods  170–1
industry, evidence for  70
plant remains  73–5, 76–80
pollen analysis  172–3

Zone C
archaeological background  9
discussion  100, 102, 106–7
excavation evidence 26, 29–30

Phase 1  25–6, 27
Phase 2  26–36, 28, 29, 32, 33, 34, 35
Phase 3 33, 34, 36–7, 36
Phase 4 33, 34, 37

excavation strategy 11, 12
finds

bone  53, 54
ceramic building material  58, 113, 117
clay pipes 55
metalwork  50, 51, 52
pottery  45–7, 46, 48
wood  61, 62
worked stone  55, 56–7, 56, 57, 58

fish remains  71–2
industry, evidence for  70
plant remains  73, 75, 76–80

Zone D
archaeological background  9–10
discussion  107
environmental monitoring  84, 85
excavation evidence  37, 37, 38
excavation strategy  12
finds

ceramic building material  58, 113
metalwork  50, 51

Zone E
archaeological background  10
discussion  100, 105, 108
excavation evidence 40

Phase 1  37, 39
Phase 2 39, 41
Phase 3 39, 41
Phase 4  41

finds
ceramic building material  58, 113
metalwork  50
pottery 46, 47, 48
wood  61–2, 62
worked stone  55, 56, 56, 57

impact modelling  13, 13
industry, evidence for  70
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