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‘I was not born with knowledge but, being fond ofiguity, | am quick to seek it’

-Confucius

‘Most fatt, frutefull and full of profitable thingsexceeding (as farr as |
can finde) anie other shire for the general comdget and the plentie,
this shire seemeth to me to deserve this title lvé Englishe Goshen,
the fattest of the Lande; comparable to Palestindpat flowed with

milke and hunneye’.

-John Norden (18 century topographer writing of Essex)



ABSTRACT
LUMINESCENCE DATING OF MEDIEVAL BRICKWORK

Thomas Gurling

Essex is a county rich in significant historic dawvork spanning the
medieval period. A great deal of earlier archagicla study has focused on the
development and use of brick during this periodyvling a framework of
understanding as to how this material was employedssex through the
medieval period. However, the common approacheptad to date historic brick
have several caveats that can potentially limitahmunt of information they can
provide. This presented an opportunity to appéy/ghientific dating technique of
optically stimulated luminescence in order to derabsolute dates for important
medieval brick sites in Essex. This in turn wouallbw this framework of
understanding surrounding medieval brick to beacaiiy examined and revised
where necessary.

A series of important brick buildings that spanrieel 11" through to the
16" century were selected for inclusion in this thesifie buildings were studied
from an archaeological perspective, deriving likdgtes for their erection and
development, before samples of the brickwork weaken. These were
subsequently dated by luminescence. In light ef lilminescence dates, the
archaeological evaluations of the buildings wereienged and revised where
necessary.

The results have shown that medieval brick wa®aiced much earlier
than had previously been suspected. This hasrefue long held notion that the
Cistercians were responsible for introducing biitkhe 12" century and has led
to suggestions of a small scale, late Saxon bndkstry. It was also apparent
that, whilst being manufactured, brick was alsonbeie-used to a large extent
throughout the medieval period, especially in ti tentury. Whilst this is
likely to be largely due to practical motivationi@ctors, other esoteric social

aspects are also likely to have played a role, ssdhe Great Rebuilding.
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CHAPTER 1: INTRODUCTION

‘It is my opinion that at the start of any book dter ought to make his starting point
indisputable’

-Diogenes

Brick is a material that has been used by marb@dding a vast range of
structures for nearly 10,000 years. Despite thipressive claim, it is often a
material underestimated by the general public,elgrglue to its success and
ubiquitous use since the i @entury. Nevertheless, brick has and still isduse
create both highly impressive buildings and orretehitectural features across
the globe.

In England, the use of brick for large constructorojects began after the
Roman invasion of Britain in the'tentury A.D. Curiously, the industry appears
to have largely vanished from the archaeologicabme following the Roman
withdrawal in the early 8 century, only re-emerging during the course oflste
medieval period. From the ®tentury until the 18 century, the use of brick was
geographically limited to eastern England. Thraughthis period it was often
used alongside other building materials, such @sesteither in a random manner
or for decorative purposes. It was often the nmgtef choice for important
building projects and the elite in society owingthe expensive nature of the
material. During the course of the™&nd 16' centuries, structures composed
entirely of brick began to emerge and increasedumber across the whole of
England. This period saw a large number of impvessuildings erected due to
several important factors across the country, oiolg the influence of foreign
craftsmen, the increased availability of both binigg and building materials as a
result of the dissolution of the monasteries and thfluence of the Great
Rebuilding.

It is against this historical context that thisremt project is set, following
a series of earlier important historic brick stiedielThe application of a scientific
dating technique to medieval brickwork in eastenglgnd forms the basis of this
project in order to provide further insight intcetlourrent understanding of how

brick was employed during this era.



1.1: HISTORIC BRICK STUDIES

The current understanding of medieval brick is ¢m&t has developed
over the course of many years, being a sourcetefast to both antiquarians and
archaeologists. Some early references to medmick include comments made
on the use of the material in historic structumssh as the early 6century
antiquary Leland describing the brick defences bniidings around the city of
Hull, which he attributed to the late 4entury (Smith, 1907, Part I, 48). One of
the earliest academic attempts to provide an autbhthe history of medieval
brick was written in the late ¥8century. It argued that the earliest example of
medieval brick occurred in the late™4entury and that the principal reason for
the late adoption of brick as a building matenaEingland was due to the re-use
of Roman brick during the Saxon era as opposedh¢o production of new
material (Lyttelton, 1770, 143). Following thigtial proposal, several significant
discoveries were made regarding the history of ewadibrick. This included the
realisation that the brickwork at other sites pated the late 1% century, for
example the mid-13century brick manor at Little Wenham, Suffolk (€1,1t1858,
168-169). One of the most significant of thesealeries came in the mid-19
century when the brickwork at Coggeshall Abbey,essvas identified as being
medieval in nature, expanding the accepted pen@d which brick was used in
the medieval period to the late M 2entury (Cutts, 1858). Early in the ™0
century, a highly influential text in the field bistoric English brick appeared. ‘A
History of English Brickwork’ by Nathanial Lloyd €P5) gave a thorough
account of many aspects of the history of Englisbkbfrom the Roman to the
early modern period, with examples drawn from mangortant archaeological
and architectural sites across the country. Howetlee ideas of Roman
brickwork being re-used during the Saxon era arel ithtial appearance of
medieval brick at Coggeshall in the™2entury were perpetuated by this work
(Lloyd, 1925, 2-3).

During the latter half of the 30century, historic brick studies have
become increasingly more rigorous and detailedis Ths led to more sites that
were originally regarded as having Roman brick heirt fabric now being re-
evaluated as containing brick of medieval date. &@sesult of these new
discoveries, certain long-held ideas are now bejogstioned or revised, for
example, the idea that the earliest medieval braickwoccurs at Coggeshall



Abbey. This idea was initially challenged with teaggestion that the brick
arcading in the Suffolk church of Polstead coul@-gate that at Coggeshall
Abbey (Harley, 1951, 254), an argument that hasesbeen supported by others
(Pevsner, 1961, 365; Wight, 1972, 374; Kennett,01990ther sites that might
also contain brick that pre-dates that at Coggé#tidley have been proposed in
recent years, including Bradwell-juxta-CoggeshBibdwell, 1998) and Chipping
Ongar (Bettley and Pevsner, 2007, 233). As thebmurof churches identified as
containing medieval brick has increased, the geigcarange for the use of this
material has expanded. For example, since thesl$é@eral churches in the area
surrounding Coggeshall, Essex, have been recogaisembntaining bricks with
similar characteristics to those at Coggeshall Abfeodwell, 1998, 103) and
more recently early medieval brick has been idedtifat sites that lie outside
Essex, for example, at Farnham Castle, Surreyl(R@0D3, 321-322). In addition
to the increased understanding of the chronologisalof brick, the social factors
that influenced its use have also developed oweg.tiAn example of this can be
seen in the possible motives behind the rise infakkion of brick as a building
material among the nobility during the course af 8" century. This social
trend was originally attributed to continental esstans during the Hundred Years
War (Kestell Floyer, 1913, 126) but it has sincerbsuggested that the use of
brick by Henry V for constructing Sheen Palace plop played a greater
influence (Moore, 1991, 214).

Thus, the study of medieval English brick at thertsof the 21 century
has developed considerably since its inceptiomén8" century at the hands of
antiquarians. The earliest English medieval bigkow thought to date to the
early 12" century and it has been identified in places trat well beyond the
confines of Essex, such as Surrey. The incredamdiarity with specific aspects
of medieval brick, such as the differences in fedridentified by thin section
petrography and brick typological studies, will, eshcombined with detailed
recording and archaeological analysis of historigildings, help in the
identification of other sites where medieval brezdcurs. It is therefore likely that
more sites containing medieval brick will be idéetl in the near future. The
application of multidisciplinary approaches thatdrporate scientific techniques,

such as provenancing or absolute dating, alondbel@rchaeological analysis of



buildings will no doubt offer further interestingsdoveries in the future of this

discipline.

1.2: AIMSOF THISSTUDY

The principle aims of this project are to evaluht current archaeological
understanding of how brick was employed in mediewal early modern Essex by
means of the application of the scientific datieghnique optically stimulated
luminescence (OSL). Furthermore, this thesis a@mnsvaluate the other main
approaches that are currently used by the archgiealocommunity to date
historic brickwork. It is anticipated that the filthent of these aims will provide
important information that will both advance andhtbute towards a greater
archaeological understanding of the medieval anty @aodern brick industry,
both within Essex and on a broader, national sd¢alégding upon the important

work that has been developed over the past fifaysie

1.3: OBJECTIVES

The key objectives of the thesis are given below:

1.3.1: Knowledge of the English medieval brick industry
It is necessary to develop a framework of knowéetltat describes both
the manufacture and use to which brick was putndutie course of the medieval

period in England.

1.3.2: Knowledge of the Essex medieval brick industry

Once an understanding has been developed thatlmssthe manner in
which brick was manufactured and employed for aoisibn work during the
medieval period, it is necessary to focus more etjoon developing an
understanding of how brick was employed in the meali building industry of

Essex.



1.3.3: Production of construction sequences for select buildings

Within Essex, a series of construction sequenaésbes formulated for
selected medieval and early modern brick buildings’hese construction
sequences are to be undertaken in a manner tHaalleiv sampled bricks and
any subsequent dates derived to be related battleteelevant component of the

construction sequence for the building in question.

1.3.4: Development of standard OSL dating procedure

Based on previous studies in which luminescence leen shown to
provide reliable dates for historic brickwork, arsiard methodology for dating
historic brick structures by means of OSL is todegeloped through the analysis

of brick samples from select historic brick builggin Essex.

1.3.5: Derivation of OSL dates
The historic brick buildings selected for this jexd will, using the
standard OSL methodology to analyse brick samplage reliable and accurate

dates derived for specific construction phases.

1.3.6: Evaluation of the OSL dates

Following production of the OSL dates, there isesed to evaluate any
subsequent implications for the sampled buildindgst tarise from the
luminescence results when compared against thectgp dates of the buildings

as derived through stylistic and historical sources

1.4. METHODOLOGICAL OUTLINE
The aims and objectives of the thesis are to ladisezl through the

following methodological stages:

1.4.1: Study area selection

In order to study the medieval brick industry, aeaathat contains a large
number of structures that span the medieval pednd incorporate or are
constructed of brick is required. To achieve thig county of Essex (see Fig.
1.1) has been selected as the focus for the project
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Fig. 1.1: Map showing the location of the sitesdgtd for this project within the modern county GEEX.



This county is noted for the large and diverse amadf archaeological
and historical sites incorporating medieval brickkyoseveral of which are of
national significance, in the study of medievalckri{see 2.1 and 2.4). The
county has also received far more attention froematchaeological community
over the years compared with other areas due téatge amount of medieval
brick available for study (Ryan, 1996; Ryan, 1999dhis in turn presents an
opportunity to evaluate luminescence dates deratespecific sites against this
knowledge framework in order to further the undamding of how brick was
employed in the medieval and early modern period.

1.4.2: Building selection and analysis

There is a need to identify and select buildingghwwi Essex that
incorporate brickwork which is representative ot tllifferent typological
varieties that existed during the course of the ievad period, including
‘Coggeshall’, ‘Flemish’ and ‘Tudor’ type bricks @&.1). There is also a need
to identify and incorporate medieval buildings irttee project through which
important academic questions relating to the medibvick industry could be
addressed through a combination of both archaembgand luminescence
analysis. Finally, once selected, the current agological understanding that
exists for the selected buildings will have to letedmined, allowing for a more
effective evaluation of the OSL dates against lmgs with differing degrees of

independent dating control.

1.4.3: Sample collection and analysis

Once the buildings are selected, there is a te@dllect OSL samples
from each site for analysis in the luminescenceratory. There is a need to
obtain multiple samples from specific sites in orte allow for comparative

evaluation of the OSL dates derived.

1.4.4: Compar ative evaluation of the buildings
Once the OSL dates have been derived for the sahipiildings, there is
a need to revise the conventional archaeologicdératanding of the buildings

where this is judged to be appropriate. This nexgua comparative evaluation of



the information derived from the OSL analysis agaithe archaeological

knowledge compiled for the buildings.

1.4.5: Evaluation of the use of medieval brick in Essex
In order to answer the principle aim of this pobje¢here is a final

requirement, this being the proposal of broadessdbat related to and described
how brick was used in Essex during the medievalearty modern period based
upon the revised understanding of how brick wasleyenl for the specific cases
studied in this project. Any new proposals thaseathrough this research will
also have to include potential explanations desugilthe motivational factors
relating to how brick is thought to have been udedng the medieval and early

modern period.

1.4: THESISOUTLINE

The second chapter of the thesis is structuregravide an initial
overview of the history and use of English brickidg the medieval period.
Discussion and critique of the common approacheptad for dating historic
brick, including previous cases where luminescdrasbeen used, is then given.
This is followed by a more focused considerationthaf historic use of brick in
Essex during the medieval period, with case speeiamples of how brick is
dated in the county.

The third chapter offers a critical evaluation tbe various academic
sources that were available for consultation whedaerttaking the archaeological
evaluation of the buildings sampled for the thesiEach building that was
sampled for the thesis is then considered on awithehl basis with a historic
review of the property being offered, including aeb account of any major
structural alterations that took place in the iiifet of the building.

The fourth chapter provides an overview of the iheacence dating
technique along with an account of both the field &aboratory based protocols
employed in deriving dates.

The fifth chapter provides the luminescence ddessed for the various

sampled buildings. The archaeological interpreteti offered in the third



chapter are evaluated in light of these results aneére appropriate, alternative
assessments of the historic use of the brick witenbuilding fabric are offered.
The sixth chapter offers a review of the earlisscdssion on how brick
was employed in Essex during the medieval peristhguthe sampled buildings
as exemplars to support the argument. It alsauated the success of the thesis
in terms of the initial aims set out in this chay@ad offers suggestions for future

work in the study of historic English brick.



CHAPTER 2: THE STUDY OF BRICK INLATE MEDIEVAL
BUILDINGS

‘ordeyne me a mason that ys a ducher or a flemlgagdan make a dowbell Chemeney of Brykke’

-Extract from the 15" century manorial records of Havering-atte-Bower

This chapter focuses on brick and its contextshiwitlate medieval
buildings. The historic use of brick in Englandridg the medieval and early
modern period is briefly outlined from the depagtof the Romans in the earl{ 5
century to the adoption of the material at manyiaddevels and contexts in the
16" century. The current procedures that are usetdt® both historic brick and
medieval buildings are then outlined and evaludneidre a review of situations
where luminescence has previously been used tobdiateis given. Finally, the
history of brick and its usage in Essex is outlingdth examples given of
situations where different approaches to datingkbijwith the exception of

luminescence) have been applied.

2.1: THE USE OF BRICK IN MEDIEVAL ENGLAND

2.1.1: The production and use of brick from the 5" to 12" century

It has been a long held belief that the art of krinaking was a
technological skill that died out in England witietdeparture of the Romans in
the 8" century A.D. (Lloyd, 1925, 2-3; Davey, 1961, 78arpbell and Pryce,
2003, 96). However, there has been speculatianare recent times regarding
whether or not brick may actually have been marnufad during the Saxon
period prior to the Norman Conquest in thd" tentury. One key building that
provoked such speculation was thd' @entury church at Brixworth in
Northamptonshire. The outer walls of the navecamposed of a series of four
bays with arches containing double rows of brickisawirs (Fernie, 1983, 65-69).
There has been uncertainty surrounding the likelie dbf production of these
bricks. When the church and local area were inyatsd archaeologically in the
early 1970s, thermoluminescence (TL) was appliedsdwgeral samples in an
attempt to determine the age of the brickwork i Iiiilding fabric. A series of

preliminary TL results yielded dates indicative Rbman, Saxon and medieval

10



manufacture (Everson, 1977, 99; Everson and Pard@¥9, 406). However,
further testing indicated characteristics of thartg that were unsuitable for a
reliable evaluation of the luminescence age usibgEverson and Parsons, 1979,
408). Recent re-testing by OSL of fresh quartzastéd from the same samples
has demonstrated that it is likely the bricks wer@ised Roman material (Bailiff,
in prep.). Subsequent study of the church has shibat some of the bricks in the
south arcade have traces of primary morggrué signinumon them, providing
archaeological evidence that supports the OSL rigeli(Everson and Parsons,
1979, 406). Another case raised for the posgbdit Saxon brick manufacture
was given by Lynch for St. Botolph’s Priory, Colsher (see Fig. 2.1), where he
claims an 11 century chronicler gave details of the use opfera laterito
(brickwork) (Lynch, 1994, 2). However, it has snbeen shown that Lynch
misinterpreted the text (Ryan, 1996, 21). Basedtlom brick fabric, the
fragmentary nature of the brick pieces and thegmes ofopus signinumit is
likely that brick was being re-used from the remsamf surrounding Roman
structures to build the priory (Ryan, 1996, 16-47).

Fig. 2.1: The remains of the western end of Stolpbts Priory, Colchester,
illustrating the extensive re-use of Roman bridpeeially in the construction of
the blind arcading.
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At the time of writing, the only items which had dme uncovered in
England that might suggest the capacity for bricdpction in the late Saxon and
Norman period are a series of™tentury floor and wall tiles recovered from
several locations, including London, York and B&ty Edmunds (Gem and Keen,
1981, 20-26; Keen, 1993; Betts, 1996). The siwmais different in Europe where
there is more evidence to suggest that brick wasgb@roduced, albeit
infrequently and only on a modest scale, during iedieval period. Some
examples include bricks found in Strasbourg withitames of7 century bishops
stamped into them (Perlich, 2008, 10), bricks foumdurgundy with pictorial
stamps dated to the6to 7" centuries (Goll, 2005, 404) and brick used
decoratively in the choir wall of the tempietto @ividale, dated to the mid'8
century (Goll, 2005, 404). This suggests that,lstmot used to any large extent,
especially north of the Alps, the art and skill gbducing brick was not lost
during the early medieval period in Europe (Perl@d08, 9-12).

Apart from the few sporadic cases of late Saxonoddive tiles, the
evidence would seem to support the conventiona ttiat brick was not being
manufactured for structural or constructive purgodering the course of the
Saxon era in England. Alternatively, if manufaetwas being undertaken then it
was certainly being done in a manner whereby Sawhearly Norman bricks
cannot be distinguished from the techniques usethbyRomans (Ryan, 1996,
21). Prior to the undertaking of this study, nefutable evidence, such as a dated
kiln or bricks retrieved from a Saxon context, ftadne to light to suggest brick
manufacture had been taking place during the Spradnd.

Whilst brick was not being produced, it was beisgdiin Saxon building
projects, especially for religious structures, @nel means for obtaining it often
appears to have involved the robbing of abandoneohdR buildings (Eaton,
2000, 129-132; Smith, 2001). The case of brickdpee-used in Saxon structures
Is evident at many sites across the country. Tds® ©f Brixworth church has
already been mentioned. Other recent researchvingoOSL dating of brick at
several ecclesiastical sites in Kent (St. MartirGanterbury, St. Margaret’s,
Lower Halstow and St. Margaret’s, Darenth) and Egbmly Trinity, Colchester)
has helped support archaeological claims that thek In these churches is re-
used Roman material (Blain, 2009). Archaeologycalhere are Saxon sites

where structures incorporate brickwork that hagylbeen regarded as being re-
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used Roman. An example of this is the Saxon chaip8l. Peter's on the Wall,
Bradwell-on-Sea, Essex, thought to have been iouAtD. 654 by St. Cedd with
material removed from the abandoned neighbouringndo fort of Othona
(Harley, 1975, 137; Ryan, 1996, 18). The re-us®afan brick continued into
the early Norman period. The example of St. Bdt@priory, Colchester, has
already been mentioned. Another large scale Normglding project that made
extensive use of Roman brick was the central squaweer of St. Albans
Cathedral which was built from bricks taken frone Roman city olVerulamium
(Smith, 2001, 115-116). The extent of this re-nas been illustrated by a survey
of the churches in the London basin that date fiteenSaxon period to ¢.1350. Of
the 144 churches where re-use of Roman brick watkemety the survey showed
that 87% of these dated from the Saxon period &) IPotter, 2001).

Thus, during the period spanning th8 % the 12" centuries, it appears
that the standard approach to building in brick wasto manufacture what was
required but to plunder existing resources from Roouildings for incorporation
into substantial structures, the majority beinglesiastical in nature. This leads
to the issue as to why the production of brick wat undertaken for nearly 800
years. If the available archaeological evidendedged a true reflection of a real
absence, then the situation might simply involveaasence for the demand of
brick production in the Saxon period. This couldlvibe related to the key role
timber is thought to have played in Saxon buildoangctice (Rodwell, 1986, 171).
There are documentary accounts that refer to wocotarches during the Saxon
period. Bede describes wooden churches, includirggerected in York in A.D.
627 by King Edwin (Bede, HE, Il, 14) and anotheiltoby Bishop Finan at
Lindisfarne in A.D. 664 (Bede, HE, lll, 25). Theaee also accounts of wooden
buildings in the later Saxon period, including WiitAbbey which was described
as being made of wood until the™dentury when it was rebuilt by Queen Edith,
wife of Edward the Confessor (Vite Adwardi Regih,g].

Archaeologically, there are many sites where therstrong evidence to
indicate that many Saxon buildings, both ecclesialstand secular, were
constructed from timber. During excavations of ttleurch at the deserted
medieval village of Wharram Percy, East Yorkshaeseries of post holes were
found. These were thought to be the foundationtheffirst church on the site,

built of timber in the 18 century and replaced in stone in the lat& @6 early
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11" century (Beresford and Hurst, 1990, 57). A saces@ample of timber being
used for construction was discovered at Golthocdlimshire, where excavations
revealed a series of substantial timber trenches rofd-8" century hall that was
later replaced with another timber hall in the @ century (Beresford, 1982,
114, 119). Unfortunately, there are virtually nonsving timber buildings that
date from the Saxon period. The sole exceptiothéschurch at Greenstead,
Essex, which has been dated by dendrochronolodietdatter half of the 11
century (Bettley and Pevsner, 2007, 346). Whiiste is only a single surviving
wooden church, the archaeological analysis of Sax@sonry structures has
shown that timber was used in the constructiorhesé buildings. The different
uses included wall shuttering (a means of encagingall in timber to provide
support to wall ‘lifts’), scaffolding and supportsr arches and vaults (Rodwell,
1986, 159-165). Church fittings, including winddvames, floors and doors,
were also built out of wood (Rodwell, 1986, 165-171 has also been suggested
that the culture of building in timber was so sgothat it is reflected in the
building practices adopted for masonry building®diRell, 1986, 171). These
includes load bearing features executed in stone vihich follow timber
precedents, stone features that were intendedsémtae timber features, such as
pilaster strips representing timber framed consivac and decorative elements,
such as mid-wall shafts, executed in stone but isimilar way to timber
decoration (Rodwell, 1986, 171-174). The aboveudision illustrates that timber
was a highly significant aspect of Saxon societyd douilding culture.
Consequently, it seems unlikely that there wouldehbeen a large demand for
brick and what demand that did exist was probahitgdly satisfied through the
plundering of abandoned Roman structures.

Other factors have been proposed that would cangitbowards the re-use
of Roman brick and subsequent delay in the re-ksiabent of a native brick
industry. These includes the high quality andrgtle of the Roman material, its
wide availability, the want of a better material haild in, especially in areas
lacking good building stone, such as Essex andofkffand the increasing
stability and commercial nature of the stone ingusturing the 12 century
(Morriss, 2000, 50-51; Smith, 2001, 115). It hé&aeen suggested that brick
may have been used symbolically in Saxon structurean attempt to emulate
Roman buildings (Eaton, 2000, 129-131).
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Whilst Saxon building culture and ready accessibof Roman brick are
likely to have encouraged its re-use, the exadaravhy this practice ceased and
an indigenous brick industry emerged in the ea@y tentury is still largely
uncertain. Earlier arguments suggested that thauestion of supplies was the
principle reason (Drury, 1981, 126). However, Rarback has been discovered
in later contexts, including the fabric of2dentury churches (Potter, 2001, 131;
Smith, 2001, 116). It was also being re-used m pbst-medieval period. At
Little Chesterford, Essex, William Stukeley obsettle surviving remains of the
standing walls of the Roman town in 1719. Thes#sweaere later levelled and
the bricks taken by local residents to improve rthingiuses (Morris, 1989, 30).
Even today, extensive Roman ruins that are rictbrick remain standing in
historic urban areas, such as the Roman built walld Balkern Gate of
Colchester. Ultimately, the idea that Roman shesl become exhausted of
suitable building material cannot be cited as thely reason for the re-
introduction of brick in the 1% century. One possible factor might be the
perception of brick during the Saxon period. IsHseen argued that such a
change can be seen in Kent where great care appeasse been taken iff"and
8™ century structures to ensure the material wasitaiglatively regular courses
and also to keep the use of flint to a minimum.wideer, by the late Saxon period
brick was used in a more haphazard manner in flibble walls (Eaton, 2000,
131-132). 1t is also worth noting that the useRidman stone as a building
material declined in the late #0and 11" century, possibly due to changes in
fashion (Eaton, 2000, 29). Perhaps there was #asiohange in the fashion or
perceived symbolic status associated with the didwick in other parts of the
country around this time.

Overall, brick does not appear to have been pratuc&ngland from the
Saxon to the Norman period, although the necessdlg for producing brick
probably still existed, as demonstrated by the oeoge of late Saxon floor and
wall tiles. The exact reason remains uncertairthistrong culture of building in
timber, ready access to highly durable brick innalmmed Roman structures and
the possible symbolic status associated with suatemal probably limited any
significant demand for brick. These factors akell to have contributed towards

delaying the development of an indigenous brickisidy.
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2.1.2: The production and use of brick from the 12" to the 13" century

It has long been accepted that the earliest brickwat was produced in
Britain after the Roman era was in the Essex arffbiBuegion during the course
of the 12" century. Many have argued that the earliest imtiyis use of brick
occurs at the Cistercian Abbey of Coggeshall irekksghere brick manufacturing
and use is thought to date from around 1160 toli#20s (Lloyd, 1925, 3;
Gardner, 1955; Davey, 1961, 78-79; Drury, 1981,-12€lifton-Taylor, 1987,
211; Hunter, 1999, 111-112; Andrews, 2005a, 14Z2)hese early types of
medieval brick are of a distinctive form and arenayally longer, broader and
thinner than modern bricks (the average rectanduliak at Coggeshall Abbey
measures between 320-330 mm in length, 150-160mmmdth and 45-55 mm in
height) (Andrews, 2005a, 142). Because of theintiste dimensions, such
bricks have become known as ‘great bricks’ sinee1" century (Davey, 1961,
79; Harley, 1975, 137; Morriss, 2000, 51) althotigg term Coggeshall type brick
IS also used to describe this form of brick in élsademic literature.

Besides their size, Coggeshall type bricks haverafistinct qualities that
aid in their identification, including a sandy, cea texture, evidence of knife
trimming, reduced cores and square arrises. Thesesand would have acted to
reduce the shrinkage and distortion in the drying &éring process when the
bricks were first produced. This allows Coggeshslpe bricks to be
distinguished from Roman bricks which are often pealr and made with fine
clays (Ryan, 1996, 22-23; Mintet al, 2006, 98-99). Besides the rectangular
shaped bricks, several other different forms, qeésals’, were produced at
Coggeshall through moulding (several of the bricéissplay the same
imperfections of the mould in which they were fodpéLloyd, 1925, 3), allowing
the identification of their use in other nearby wines, such as Fyfield where
Coggeshall ‘specials’ were used in the newel inttveer staircase and the inner
reveals of the windows (Ryan, 1996, 26; Andrew€)520 142). Many of these
distinct brick forms were produced to build spexifiecorative features for
different buildings in Coggeshall Abbey, such adlam, vaulting and roll
moulding for doorways (see Gardner, 1955; Ryan6199 and Fig. 2.2 and 2.3).

It should be noted that at Coggeshall Abbey thgimai brickwork was

subsequently plastered and rendered to give thesag@pce of stone ashlar blocks.
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Fig. 2.2: Example of a moulded brick form used ag@eshall Abbey (Pat Ryan,
2007).

Fig. 2.3: Springing for a roll moulded doorway ¢e&nd a chamfered vaulting
rib (right) at Coggeshall Abbey.
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Whilst such rendering of masonry surfaces is commather medieval churches
from the 13' and 18 centuries (Clifton-Taylor, 1986, 189), it is intsting that in
certain areas at Coggeshall Abbey there is evidémaethe plaster was being
painted to resemble brick. The exact reason f ih unclear but has been
observed at other medieval sites in Europe whetg eeedieval brick occurs. An
example of this occurs in the Cistercian churciMiarienfeld, Germany, which
was founded in 1185. The structure was built ehtiof brick but plastered and
subsequently painted to resemble brick (Unterm&®98, 31-32). Given that
brick was used at sites in Europe where buildirmnestwas readily available
(Perlich, 2008, 13), the painting of surfaces teersble brick is likely to be an
indicator of the high status or significance withigh it was held in the early
medieval period. This point becomes especially enidkely given that brick
imitation was actually painted onto the plastersofne structures in elevated
environments where brick itself could not withstatite severe frosts, for
example, the '8 century monastic church at Mustair, Switzerlantiere double
brick arches were painted around windows (Goll,32@104-405).

Many churches that are located in the immediata areund Coggeshall
Abbey which were once thought to contain re-usech&wo brick are now being
reinterpreted as incorporating medieval brick iritHabric (Fig. 2.4) (Rodwell
and Rodwell, 1977, Section 11; Ryan, 1996, 26-28te?, 2001). However, other
cases of medieval ‘great bricks’ have been idesttifoutside of Essex. In
Polstead, Suffolk, the brick voussoirs of the clehacch and nave arcading in the
church are now thought to be medieval brick datmghe late 1150s or early
1160s when Henry of Essex, lord of the manor ofstead, was building the
church (Kennett, 1990, 14; Ryan, 1996, 28; Morr3)0, 51). Another recent
discovery is at Farnham, Surrey, where the examimatf brick elements within
the structure of the old castle ruin and of brickrfd during the excavation of a
medieval tile kiln yard complex suggest a date ¥ that is somewhere between
1190 and 1208 (Riall, 2001; Riall, 2003). The Mam case is especially
intriguing since it dismisses the idea of earlychrbeing limited solely to Essex
and Suffolk. Farnham also suggests that this éany of medieval brick was not
solely limited to ecclesiastical sites. No douf similarities to Roman brick

have resulted in many medieval ‘great brick’ sibesng incorrectly identified or

18



Tilty +

Fyfield @,

®} CHIPPING ONGAR g )
Waltham {
Holy Cross

W A
(- //
S~/
Stratford ‘ e
.%-{ Langthorne -~ 2Nt
U\-_Z.J ( P S NG
TN AN ) 4 Y 0 20 kom
Sy 7 , = .

Fig. 2.4: Distribution map of Coggeshall type bsck churches surrounding Coggeshall Abbey (salides represent the use of bricks for
dressing whilst open circles represent use as ®)obPolstead and Chipping Ongar are locations afye12" century brick not thought to be
related to Coggeshall (Rodwell, 1998, 101).
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interpreted. It is highly likely that future resel will lead to the discovery of
more buildings which have medieval ‘great brickcanporated into their fabric.
With regards to the origin of the medieval ‘greatk’ in England, it has
been argued that there is a strong link between Gstercians and the
introduction of this brick type (Ryan, 1996, 29his is supported by the fact that
in both Essex and Suffolk, evidence for Coggestyak brick has been found at
all Cistercian complexes within these counties (Ry996, 29; Andrews, 2005a,
143). In addition, all of these sites were foundedaken over by Cistercians in
the mid-1" century (see Table 2.1) although it should besste that this does
not imply that brick was being manufactured atodlithese sites at this time. For
example, construction work on permanent buildinggily is thought to have
begun from 1188 onwards (Hall and Strachan, 2008),limplying that brick
production is likely to have been taking place frtva late 12 century onwards.
Furthermore, it should be noted that it is onlyCatggeshall Abbey that large
amounts of brick can be found today, although th#/ be a biased result due to
chance survival. Outside of the Essex and Suffekon, it is generally thought
that the Coggeshall type bricks do not occur aemo@istercian sites, although it
was suggested that bricks recovered from an exocavat the 1930s at the
Cistercian abbey at Meaux in Yorkshire might datetie mid-18 century
(Brooks, 1939, 153; Eames, 1961, 156). Certaihig,remains of a f3century
tile kiln was later discovered at the site (Eani€§1) suggesting that the monks

had the potential to produce brick.

Monastic Site County Date Founded Date converted to
(A.D) Cigtercian order (A.D.)
Stratford Langthorne Essex 1135 1148
Coggeshall Essex 1140 1148
Sibton Suffolk 1150 1150
Tilty Essex 1153 1153

Table 2.1: Cistercian monastic sites where medidgadat brick’ has been
recorded.

Looking beyond England, there is further evidenocesupport of the
Cistercians using brick at several other monastés sn northern Europe during
the 13" and 1% centuries (Untermann, 2008). The abbey in LehGiermany,
was founded in the later #Zentury and is entirely built of brick (Kinder, @
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372). In Holland, bricks were found in the remaiok the monastery at
Klaarkamp, founded in 1167 (Ryan, 1996, 43). litgBen, a brick barn was built
at a grange farm close to the™@ntury abbey of Ten Duinen (Andrews, 2005a,
143). Later, in the IBcentury, the abbey itself was constructed largely of
brick (Gardner, 1955, 31). Brick was also usedh& monastic complex in
Pontigny, France, during both the ™and 1% centuries (Ryan, 1996, 43).
During the 13 century, another Cistercian barn was built of lbiit Belgium, at
Ter Doest near Lissewege (Andrews, 2005a, 143)ckBvas also used in the 13
century at Chorin Abbey, Germany, to construct bmewery, gatehouse and
kitchen (Braunfels, 1972, 110).

The above discussion would suggest a link betwden @istercians
(potentially those based in northern Europe) and #mergence of brick
production in medieval England. However, recentlkinan a small church located
in the hamlet of Bradwell-juxta-Coggeshall, a feviles west of Coggeshall in
Essex, has suggested that the brickwork there gessdhe accepted date for the
brickwork at Coggeshall Abbey, challenging the idédahe Cistercians reviving
the art of brick making in England (Rodwell, 1998)3-105). If indeed the
brickwork at Bradwell (and possibly other sites;tsas Polstead) pre-dates that at
Coggeshall then the idea of when and by whom kpickluction was revived in
England needs to be reconsidered.

2.1.3: The production and use of brick from the late 13" to the 14™ century

From the second half of the"18entury, the ‘Flemish’ type brick was used
in England. These new bricks were made from alluglay and have similar
proportions to modern bricks but are generally ofeamy, buff or pinkish colour
(see Fig. 2.5) (Ryan, 1996, 31; Andrews, 2005a;148. These types of brick
first appear in East Anglia in the latter half b&t13" century. One of the earliest
and most substantial examples of their use caroledf at Little Wenham Hall,
Suffolk. The exact date of its construction isemain, although many place it on
architectural grounds to around 1260-1280 (Marfif98, 154; Emery, 2000,
120). The structure incorporates large amountbrigk, although the external
lower levels of walling are made from flint and &R (Emery, 2000, 120).

Definitive evidence for the source of the brick étle Wenham and other
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Fig. 2.5: An example of a ‘Flemish’ type brick.

sites remains elusive. It is generally thought tha influence of the wool trade
with Flanders and the emerging member towns of Haseatic League
encouraged the importation and use of ‘Flemishetigpicks in England during
the late 1% and 14" centuries (Drury, 1981, 127; Drury, 1993, 164; Ryh996,
45; Andrews, 2005a, 144). Certainly, many of tiiesswhere ‘Flemish’ type
bricks have been recovered are situated close &xtoilly on the east coast of
England. Examples include Southampton (‘Flemisticks were re-used in a
building destroyed in 1338) (Drury, 1981, 127), Hon (243,000 bricks were
imported from Ypres in 1278 for work at the TowéBalzman, 1952, 140),
Norwich (Drury, 1993, 163-164), Great Yarmouth afiehgs Lynn (imported
brick was used at both places in sections of thB @dntury town walls)
(Andrews, 2005a, 144; Wight, 1972, 325, 331).

As well as being imported, it has also been arghatlbricks were being
manufactured in England from the laté"1@ntury onwards. Considering Little
Wenham, it has been suggested by Harley that tige Ghips in use in the late
13" century would have been unable to supply sufficimmmbers of bricks for
such a large project, for which it is estimated #tdeast 800,000 bricks would be
required (Harley, 1951, 247). It has thereforenbpeoposed that bricks were
being manufactured in England at this time, alpesbably under the supervision
of continental craftsmen (Harley, 1975, 138; Chf®aylor, 1987, 212; Emery,
2000, 121). Owverall, it seems likely that theresvimoth importation and local
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manufacturing taking place during the latd"kshd 14 centuries. Evidence in
support of this was revealed by the analysis @f 1&" and 14' century ‘Flemish’
bricks from Norwich which seems to suggest thatelae two distinct groups,
one of which is thought to represent imported Iwikthe late 18 and early 14
centuries whilst the other is thought to be Easgliam production from the 14
century (Drury, 1993, 163-164). Further evider@support this can be found in
an entry to the Norwich Chamberlains’ Books in 48 century mentioning both
‘bricks and Flemish bricks’ (Ayerst al, 1988, 193).

During the course of the f4century, brick was used for large scale
building projects, many of which were located fertmorth in England. Perhaps
the largest undertaking was the construction ofcihewalls around Hull, begun
around the late 1330s and completed c.1409, reguan estimated 4.7 million
bricks (Creighton and Higham, 2005, 135; VCH, 19682-413). Hull also had
its own brick yard which was operating between 1808 the late 1430s (Brooks,
1939). It should be noted that surviving brickwdmm the 14' century at Hull
and other locations is not limited to the ‘Flemishéam variety but includes other
colours, including red, purple and brown. Someha other sites in England
where brick was being produced during this periattlude Wisbech,
Cambridgeshire (Sherlock, 1998), Boston, Lincolrsh{Mayes, 1965) and
Beverley, Yorkshire (Milleret al, 1982, 32). There were also brickyards in the
cities of York and Lincoln (Andrews, 2005a, 144).has been argued that small
scale, local brick production was taking place iorhch in the late 1% century
on the basis that the bricks required to consthetCow Tower, an isolated brick
faced tower constructed during the 1380s and 13a9Q=art of the city’s defences
(see Fig. 2.6), were obtained from five separatgpkers (Ayerset al, 1988;
Andrews, 2005a, 144). The way in which brick wasedi in building also
changed during the course of thé"kentury. Initially, it was not intended to be
seen and was used as a backing to stone facingsvatl rubble infillings (Drury,
2000, 60-61). This is the case at the Tower ofdoonwhere the Beauchamp
tower, completed in 1281, has an interior wallimgnprised of brick (almost
certainly from the 1278 cargo from Ypres) whilsé thxternal wall is faced with
stone (Ryan, 1996, 45; Drury, 2000, 60). Anothaneple is Thornton Abbey,
Lincolnshire, where the gatehouse, dated to betwbenl370s and 1380s, is

constructed of brick and stone. Originally, théckwork was rendered in lime
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mortar both internally and externally (Emery, 2068Q7-318). Towards the end
of the 14" century, there were early signs of the architedtexpression of brick
on its own. This is seen at the Cow Tower in Niérfahere the situation is
reversed and a flint-rubble core is faced with kwmiork (see Fig. 2.6) (Ayerst
al., 1988, 197; Drury, 2000, 61).

Fig. 2.6: The Cow Tower in Norwich, showing an gakample of brick being
used specifically as a dressing material.

2.1.4: The production and use of brick during the 15" century

For most of the medieval period, brick had gergtaen used on a small
scale, often alongside other building materialswelver, during the 5century,
structures built entirely from brick became muchrenfrequent. The type of
brick used for building work in the 5and 16' centuries also altered to what has
become known as the ‘Tudor’ brick. They have thme proportions and shape
as modern bricks but are a striking orange-redwo{see Fig. 2.7). Brick was
now being used much more for display purposes ildings. One of the earliest
instances of the use of ‘Tudor' brick in the™bBentury is at Beverley, East

Yorkshire, where one of the town bars was re-bnilbrick in 1405. The North
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Fig. 2.7: An example of a ‘Tudor’ red brick.

Bar was also re-built between 1409 to 1410 in Idwatk at a cost of £96 Os
11Y,d (Miller et al, 1982, 39-40). Whilst the North Bar is a defeasbuilding,
an effort is made to incorporate decorative andhaéis elements to the gateway,
illustrating the increasing value being placed dokbas a building material in its
own right. There are cusped and chamfered apsrtusgsed bands and an
attempt has been made to lay the bricks in Endlsid (alternating courses of
header and stretcher brick faces), although theabar size of the bricks
prevented fine work being executed (Moore, 1992)2The use of English bond
became more frequent in 18entury brickwork as a means of introducing both
strength and aesthetic decoration to brick strestyBrian, 1980, 5; Brunskill,
1990, 49-51). Other means of decorating brickwéndm the 15" century
onwards included diaper patterns being incorporatedthe walls and the use of
both moulded and carved brick to form elaborategiss An early example
which illustrates all these forms of decorativeckwiork can be seen at Rye
House gatehouse, Hertfordshire, built in the 1440wre the brickwork is laid in
English bond, there is a twisted chimney built ehyi from moulded bricks,
diaper work is incorporated into the walls and ndedl bricks are use to create
decorative trefoil corbelling (see Fig 2.8) (Smit875).

It is thought that the use of brick for building sviitially encouraged by

royal example, specifically during the reign of el when the palace of Sheen
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Fig. 2.8: Rye House gatehouse, illustrating différéorms of decorative use to
which brick was used from the W8entury onwards. The left image shows the
front of the gatehouse, where there is a diamorttepadiaper in the brickwork
above moulded bricks forming a course of trefoitbetling. The right image
shows the rear of the gatehouse where the moutdested chimney can be seen.

was largely rebuilt between 1414 and 1422 with dasgnounts of brick being
incorporated into the new structures (Broetral, 1963, 998- 1002; Moore, 1991,
214). Following the Sheen example, a series ofr@ésgve and imposing brick
castles and tower houses were constructed all Bwgiand from the 1430s

onwards, many of which incorporate some of the ddoe@ features discussed
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above. Some of the more notable buildings incl@dester Castle, Norfolk, built
between 1432 to c.1445 (Barnes and Douglas SimpkesR, 36), Tattershall
Castle, Lincolnshire, built between 1434 to 144®(Blas Simpson, 1960, xii)
and Herstmonceux, East Sussex, built during theOd4&Emery, 2006, 344).
There were also smaller brick tower houses builictvttould represent poorer
reflections of more substantial structures, fornegke, a series of smaller tower
houses were constructed in the area close to tpesimg brick complex and
tower house of Tattershall Castle (Smith, 1979,334ith, 1985a, 48).

As well as the suggestion that the use of brickrdyalty increased its
fashion and promoted its usage, it has also begredrthat wars in Europe might
have inspired the builders to adopt both brick amedv architectural styles.
However, the exact area of Europe is uncertaimast long been suggested that
France was the likely area (Avray Tipping, 1937xikxXDavey, 1961, 81; Moore,
1991, 214). However, recent arguments regardiagtigin of decorative diaper
work could suggest that areas in northern and ema&®rope, such as Germany,
Poland and Denmark, might be more likely originarf(@bell and Pryce, 2003,
138; Andrews, 2005a, 146). There are many sitesoithern Germany and
Poland where brick was used from thd'18 the 1¥' century, such as the massive
brick castle of the Teutonic Knights located at Mak, Poland (Campbell and
Pryce, 2003, 103-105). Many of these buildingsorporate decorative
ornamentation executed in brick, including brickndow tracery, elaborate gable
ends and diaper work (Campbell and Pryce, 2003, 183). Certainly, there is
strong evidence in several documentary sourceffergn craftsmen involved in
the manufacture and construction of man$' t&ntury brick buildings, such as
Baldwin, the brick mason involved in Tattershallhav was described as
‘Bawdwin Docheman’ (i.e. Dutchman, meaning Germgalzman, 1952, 142;
Smith, 1985b, 7). With regards to the architedturature of the buildings
themselves, there are several features, includiaged patterns, moulded brick
corbel tables, bartizan towers and blind panels ausses, which all have
parallels in European contexts (Smith, 1985b, 10-19This argument for
continental craftsmanship in the above architetfeatures has been exemplified
by a series of brick structures stretching acrassteen England from central
Essex to southern Bedfordshire and includes MahMonot Hall, Essex (probably
built in the 1420s to 1430s) (see 3.3.4), FaulkbeurEssex (built during the
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1440s), Nether Hall, Essex (built between the 14#404467) (see 3.3.5), Rye
House, Hertfordshire (built in the 1440s) and SoeseCastle, Bedfordshire (built
c.1448). It has been argued that all these strestwere built by the sanatelier
based on the common decorative features that oatwach site, including
moulded brick corbel tables and brick newel staiesa(Smith, 1975, 133-140;
Smith, 1976, 55-56; Smith, 1985b, 16-18). Therthéefore strong evidence for
continental craftsmen working on English brick dings during the first half of
the 18" century.

The influence of the foreign craftsmen began taevduring the course of
the 1470s and 1480s as English craftsmen becanterewe able in producing
and building in brick, although foreign craftsmerere still active during this
period (Moore, 1991, 214-215). An example of & 128" century construction
project where foreign craftsmen were still employsdKirby Muxloe Castle,
Leicestershire, built between 1481-1484. Withia detailed building accounts of
the building work, the names of foreign soundinigidayers are mentioned. Itis
thought that, since the use of brick building ocdyne to Leicestershire very late
in the medieval period (the latter half of thé"i&entury), there were few locals
experienced in the use of the material, necessifahie need to employ foreign
craftsmen (McWhirr, 1997, 42).

During the latter half of the i5century, there is evidence for several
different developments in the use of brick. Itd®e a more common building
material for chimneys in high status structuregeemlly in Eastern England
(Wight, 1972, 88; Clifton-Taylor, 1987, 259). Amnxample of this occurs at
Gainsborough OIld Hall, Lincolnshire, where thereaisseries of four brick
chimneys in the west wing, thought to have beeontedec.1479 (Field, 1991, 41).
There is evidence for ‘ruddling’ of brick (coverirtge brickwork in red ochre
before the joints between the bricks were highbghto enhance the aesthetic
appearance) in high status buildings. An exampl¢his is seen at Farnham
Castle, Surrey, where accounts for the constructibra large brick entrance
gateway between 1470-1475 mentions a purchaseQOolb20f red ochre in 1475
(Thompson, 1960, 87-88). Another example occurs tlom Archdeacon’s
Gatehouse in Ipswich, Suffolk, where traces of @eldre ruddling have survived
on the surface of this 1470s brick building (Tra2@07, 304). There is also

limited evidence to suggest that brick was used rfogging in high status
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buildings. An example of this has been found attfded Castle, a royal
foundation and occasional royal residence until716& brick nogged screen was
discovered in the brick gatehouse (built betwee611¥465) during restoration
work in 1970-1971. The screen was found to haeerdéignal year carved into it
in the format of ‘A D Il E IlII" from which it is dted to the second year of the
reign of Edward IV (1462-1463) (Moodey, 1973). Amer development in the
architectural use of brick from the 1480s onwards & shift away from the brick
tower house towards building the brick courtyardidey often with imposing
brick gateway towers (Emery, 2000, 27). An excllexample of this can be
seen at Oxburgh Hall, Norfolk, built during the D48 Here a moated brick
courtyard house was erected with a tall, imposirajegay. Oxburgh is
significant in that the defensive elements to ttnacture, such as the moat, gun
and arrow loops and machicolations, are only matfs past military tradition
and would be unable to halt a serious attack,triti;mg how brick was being
employed more aesthetically rather than defensibglthe end of the 5century
(Cook, 1974, 48; Emery, 2000, 140; Brown, 2004,)10bhus, by the end of the
15" century, the use of brick had expanded to a muetater extent, both
geographically and in the frequency of its usenthad been the case earlier in the
medieval period. It had become a fashionable bpemrsive material, largely
being used on its own for high status structure®@sosed to earlier contexts
where it had been used alongside other buildingenads$, as at Little Wenham
Hall (see 2.1.3). The T5century also saw the emergence of highly ornate an
decorative uses of brick, such as bonding pattenosilded or carved decorative
detailing, diapering and ruddling.

2.1.5: The production and use of brick during the 16" century

The 18" century saw a widespread pattern of building altefation of
existing structures that has become known as theatGRebuilding (Hoskins,
1953). This rebuilding phenomenon has been idedtias influencing a wide
range of society, including the gentry and freebpldlass, such as yeoman
farmers (Hoskins, 1953, 50), and is reflected irthbpolite and vernacular
architecture of the period across the country (Bkuh 1992, 24; Airs, 1995, 4).
Whilst the Great Rebuilding was originally descdles taking place from 1570-
1640 (Hoskins, 1953), it has since been shown ttmattime when it actually
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occurred varies from region to region around thentty (Platt, 1994, 1-2).
During the early 18 century, Tudor country houses were being constcliets
part of this Great Rebuilding (Howard, 1987, 16lhere were several reasons
behind the motives for such building works. As twaintry entered a period of
relative stability under the Tudor monarchy, thess a general discontent with
earlier structures that had been designed for dieieanore turbulent era (Airs,
1995, 4). In addition, there was the desire t@t&re monument that expressed
the modernity and prosperity of the builder to bbith contemporaries and future
generations (Howard, 1987, 24; Airs, 1995, 4, 15Brick was frequently
employed as the building material for many buildprgjects of this period, often
as a result of influences from the royal court vehbrick was used for grand
building projects, such as Hampton Court (Howa@B7, 171). An example of
this influence can be seen in the courtier Sir ¥fll Leighton who built Plaish
Hall, Shropshire, largely in brick during the 1af840s (Howard, 1987, 171).

As well as being used for country houses, brick alas being employed
by local communities in the early T@entury. The 1B century had seen a period
of widespread structural additions to churches sxtbe country (Morris, 1989,
353-355). It was only in the late "15and early 18 century that brick was
employed for some of these additions to churchi#swas most prominent in
Essex and, to a lesser extent, in Suffolk and Nlorf@/ight, 1972, 154; Ryan,
1996, 71-73). There are a limited number of cadesntire churches being built
in brick during this period, such as Chignal Smgakessex, (built ¢.1530) (see
Fig. 2.9), where there are several brick fittinggJuding a trefoil cusped piscina
niche in the chancel, a trefoil cusped statue neoh@ the very rare feature of a
font built entirely from brick (Wight, 1972, 249).The church is certainly
deserving of the local name ‘brick’ Smealey. Howem\ut was more common for
brick to be employed for building specific partsatchurch, including porches,
clerestories and towers (Wight, 1972, 155-166; R$886, 71-73).

An interesting feature that emerges in th® téntury is the fact that there
is a decline in the quality of craftsmanship in gquwoing and using brick for
building work when compared to that seen in th8 @&ntury, something usually
attributed to the shift away from skilled foreigrpertise and the desire for quick
completion of the work (Howard, 1987, 172). Diadaickwork was still
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Fig. 2.9: Chignal Smealey church, a rare exampla church built entirely from
brick in the early 18 century.

employed on buildings and may have been used teegothe differential status
of different parts of the manor complex, for exaengl Sutton House, London, the
brick diapering appears to have been used on tfehstatus upper floors of the
building where the rooms of state and entertainuege located (Howard, 1997,
107). There is also potential evidence that digagterns were incorporated into
ruddling in some buildings, possibly as a mearsniotance the dark pattern in the
red brickwork, for example, there are records pgaats of the former Augustinian
priory in Dartford, Kent, were rendered in both sedl black colours whilst being
developed into a royal house for Henry VIII durithg early 1540s (Colviet al,
1982, 72).

It was during this period that the new building eratl terracotta began to
appear in high status architecture of England, wg&huse peaking between the
1520s and the 1540s (Wight, 1972, 180; CampbellRmyde, 2003, 141). Early
examples of the use of terracotta can be seenraptda Court palace, where the
brick complex completed by Wolsey around 1520 ipooated decorative
terracotta busts of emperors and a plaque of Walseyns (Blomfield, 1923, 4-5;

Wight, 1972, 196). Whilst limited in its use, theare several instances of
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terracotta being employed in East Anglia. For epl@nthere are a series of
terracotta tombs in churches in Norfolk, Suffollddfssex that were made around
the 1520s (Baggs, 1968). The use of terracottahleycourt is reflected in
courtiers’ houses, such as Sutton Place, Surrdit, @ound the 1520s (Wight,
1972, 188) and Layer Marney, Essex, also thoughat@ been built in the 1520s
(see 3.3.3). Following the Reformation and subsetjbreach with Rome during
the 1530s, the material fell out of fashion, raagltin its use for only a limited
period in England (Campbell and Pryce, 2003, 144ilst only used in England
for a short period, terracotta serves to demoresttiaé close connection that
existed between the royal court and courtiers wbeoevkeen to emulate the royal
precedent (Howard, 1987, 132).

As an early episode in the split with Rome and Reformation, the
dissolution of the monasteries occurred betweer B@l 1539. This resulted in
a great deal of land becoming available at a qveifte to the growing nobility and
landed gentry, who were prospering during the eadgor era (Wight, 1972,
168-169; Howard, 1987, 138; Cooper, 1997, 118)haNing being dissolved, a
monastic house passed into the ownership of adtaghs individual, there would
frequently be a redevelopment of the structuralaies (Howard, 1987, 139).
This often involved the standing remains being usedarying degrees to form
large manorial complexes, although sometimes there grand lodgings already
on the site that had been built for the former hehthe monastic house. For
example, those at St. Osyth’s Priory, Essex, whiiehe largely built of brick in
1527 for the abbot John Vintor, were incorporateth ithe new mansion built
there by Lord Darcy in the mid-TG:entury (Howard, 1987, 144; Ryan, 1996, 73).
Sometimes the alterations were limited and mightpsy involve insertions of
doorways or brick chimneys but on other sites hsuséh one or even two
courtyards could emerge from the monastic remaMiglit, 1972, 171; Howard,
1987, 143). An example of a monastic conversiopretextensive use was made
of brick was at Syon House, London, where a mixedsk of the Bridgettine
order was converted to a quadrangular house fatigwhe convent ground plan
(Wight, 1972, 171, 315-316).

During the latter half of the 6century, brick continued to be used for
major secular building projects. An important amdisual brick manor that was

constructed during the Elizabethan era was Hill laEssex. The building was
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unusual for the time through the inclusion of Flemenaissance elements in its
architectural decoration (Drury, 1983, 118). Qraldly the courtier Sir Thomas
Smith built a brick manor in the Tudor gothic stydetween 1557-1558 before
being appointed ambassador to France in 1562. etdened to England in 1566
and appears to have developed an interest in $t&ssi during his time in France
(Drury, 1983, 119). He began to remodel the oaghall (it had originally been
poorly built, with loam used to bind the brickwarkstead of mortar). Between
1568-1569 he remodelled the north and west sidélseoéxisting courtyard with
the other two sides being remodelled between 1%7%.1 Work was finally
completed on the hall around 1581 (Drury, 1983,-118). Hill Hall is
architecturally important for its classical elengenthich derive from early French
Renaissance architecture. It also incorporateadetta which is highly unusual
for a late 18 century contextdf. Layer Marney, 3.3.3.) (Drury, 1983, 122). It
serves to illustrate that there were still a fewastons in England during the latter
half of the 18 century when Renaissance ideas were combined théttmore
common Tudor architectural practices in England.

As mentioned before, evidence for the Great Relmgldan also be seen
at the vernacular level. There are two approacheshich brick was being
employed in this type of architecture. Brick naggis a means of infilling the
studwork of timber framed buildings with patteriack and was seen as a way
of elevating the status of an individual's propeftycCann, 1987, 121; Ryan,
1996, 86). The use of nogging was a largely regjiphenomenon and there are
several 18 century buildings throughout southern and easkrgland which
incorporate examples of brick nogging (McCann, 198B49-132). The use of
brick for constructing chimneys was another impartdevelopment during this
period. Whilst brick chimneys had appeared dutimg 15" century, they were
limited to the wealthy nobility. It was only dugrthe course of the T6century
that this architectural feature began to filter dot@ smaller houses (Clifton-
Taylor, 1987, 259). This is exemplified by Williarhlarrison, rector of

Radwinter, Essex, who wrote in 1577 that:

“there are older men yet dwelling in the village.hiegh have
noted....things to be marveylously altered....withireithsound remembrance.
One is the multitude of chimnies latelie erectethereas in their yoong dayes
there were not above twoo or three”

33



This passage suggests that the introduction ok lmitmneys had taken
place at a relatively fast pace, occurring withie space of a generation during
the 16" century (Antrobus, 2004, 22). Thus, by the endhef 18" century, a
number of important developments in the use ofkbhad taken place. Whilst
initially employed for high status projects in d#vels of society, such as
community churches and grand courtier houses (somast with elaborate
decorative features like terracotta), it saw insieg use during the period
following the Reformation when many manors weret@ from the spoils of the
dissolution. The latter half of the t&entury continued to see the erection of
large manor complexes, occasionally with Renaissamfluences, and the
increasing use of brick by a wider proportion o€isty in the form of nogging
and brick chimneys.

2.2. CURRENT APPROACHESTO DATING MEDIEVAL BRICKWORK
Although there are several different approaches ane currently used to
date medieval and Tudor brickwork, they generadlif tinder four categories.

The following section will consider and evaluatedé four principal approaches.

2.2.1: Comparison to brick typologies

The development of the art of brick making andghbsequent diagnostic
features that are formed in the brick as a restilditfierent manufacturing
practices for different periods has been investidaby several individuals
(Harley, 1974; Ryan and Andrews, 1993; Campbell @aiht, 2002; Minteet al,
2006). It is these diagnostic features that argcak to this dating approach.
Certain features on the brick in question, sucldiagensions, regularity of the
arrises, distinctive impressions on the surfacesur and fabric, are compared to
those of other bricks within a typology that retkecthe chronological
development and changes in brick for a particutaagAndrews, 2005a, 139-
140).

It has been argued that this approach is reliatlaightforward, economic
and operates to an accuracy of 50 to 100 yearsn(Ryd Andrews, 1993). Whilst
this is generally true of such an approach, onddinon is that bricks from certain

periods are highly similar, for example bricks frahe 1% century are hard to
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distinguish between f6centuries bricks. As a result, further evidereeequired
to improve any date proposed for brickwork beyohi$ toroad 200 year date
range (Harley, 1974, 74; Ryan and Andrews, 1993, 9hilst such typologies
are great resources for archaeologists and hisbwiicing specialists, they do
have limitations when applied to certain situatioii$iis can be exacerbated when
the brick in question has been re-used or recovieced an excavation and the
original building context is no longer availabledfier further evidence as to the
likely age of the brick.

2.2.2: Documentary evidence

Documentary evidence can be highly informative @wdaling as to when
a specific building was being constructed. Recaxist as to when bricks were
being ordered or manufactured, especially for Isigus buildings. Such records
include building contracts, especially for royalnk® (the middle ages and Tudor
period are outlined in the first three volumesTag History of the King’'s Works
licences to crenellate, or historic descriptionsttem contemporaneously to the
building in question or by later antiquarians, ftample, John Leyland's 16
centuryltinerary. Bequests might also be left by individuals inlsMowards the
construction of specific projects.

Whilst such documentary information is highly vdileaand may initially
seem to offer precise dating evidence, there ané@aliions associated with it.
Firstly, it is a source of evidence rarely found foedieval or Tudor buildings
unless they were high status projects (BrunskBi92, 124). Two sites which
exemplify the survival of such records are TattalisiCastle, Lincolnshire,
(Douglas Simpson, 1960) and Kirby Muxloe Castlejcestershire (McWhirr,
1997, 40-43) both of which were constructed undtter drders of high ranking
men (Lord Cromwell, who built Tattershall, was seeer to Henry VI whilst
Lord Hastings, who built Kirby Muxloe, was a Yorkieader and favourite of
Edward V) (Wight, 1972, 128, 132). Secondly, doemtary sources are not
always reliable. When considering licences to ellate, it should be borne in
mind that they were intended more to illustrate sbeial status of a household
rather than to act as official licences for worksbe undertaken on buildings
(Howard, 1987, 50; Coulson, 1993; Liddiard, 200%).4Thus, at Kirby Muxloe,

the licence to crenellate and the beginning of tanson work on the castle
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differ by a period of six years (Emery, 2000, 267)icences might also be
granted after work had already commenced, for exantipe licence at Oxburgh
Hall seems to suggest that work had already bederamy by the time it was
granted in that it also pardons any earlier fatificonstructions (Emery, 2000,
138). Another example of how historic documents ba misleading occurs in
Essex where the T5century tower of Billericay church had originabgen dated
by a record of a grant to the church in 1496 (RyE996, 63). However, the
recent discovery of decorated Spanish tiles datexd1450-1475 in the brickwork
has called this date into question and suggeststhieatower might actually be
older than expected (Andrews, 2005b, 167-168).allineven if contemporary
records do exist for when construction work waseutaken, there is no guarantee
that any later alterations to the building will @ecounted for in the documentary

record.

2.2.3. Architectural analysis

There are two key means by which historic strustaan be dated through
the architectural analysis of the building. Fysthe development of the building
can be phased through the recognition of contiemiiind breaks in the wall
fabrics (Morriss, 2000, 157-162). However, thip@ach only offers a relative
chronology for the development of the building. sAlute dating of the different
phases can only be achieved if diagnostic fittingfeatures, such as window
tracery, doorways or fireplaces, the designs ofctwhiaried over the course of
time, are present in the different phases of theélding. Often such
chronologically diagnostic features are compareth vuildings for which the
date of construction is thought to be known (Ha005). Whilst this approach
can offer a precise date range for a buildings itépendant on several factors,
such as how quickly architectural fashions charmedi diagnostic features being
present and observable on the building under cereidn (Brunskill, 1992, 124-
127). Equally, the assumption that certain aspett®ne building relate to
another structure where similar diagnostic featuaes present could prove
misleading. As with documentary evidence, thia gating approach that is often
more effective for high status buildings, illusingt another potential limitation.
Later alterations to buildings or the re-use of eriats from older structures are

further means by which misleading results can bevel@ (Laws, 2003, 26).
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Certain architectural components of a building,hsas date plates, rainwater
hoppers and coats of arms, can offer another vidusdurce of dating evidence.
However, such features can be misleading and matert® non-architecturally
significant events in the history of the buildiregich as the commemoration of a
marriage or a change in ownership, or to later isectural alterations of a
building. As a result, they must be treated widuton when considering a
possible date (Brunskill, 1992, 128; Green, 200, 1.81). Whilst architectural
features can provide valuable information, theeesaveral potential limitations to

specific events in the history of the building.

2.2.4. Scientific dating methods

There are several different scientific dating apptes that have been
investigated and applied in an effort to date histbrick structures. Naturally,
luminescence is a key scientific approach and elesnpf its application are
discussed in section 2.3.

One of the most common of these techniques is dehdsnology, a
valuable approach to dating buildings that can mtcaky offer very precise dates
for the felling of trees, especially given the mecdevelopments in the use of
Bayesian statistics to historic buildings (Engliséritage, 1998, 5; Bayliss, 2007).
However, a tree ring date requires a sample thabbéh its heartwood-sapwood
and sapwood-outer bark boundaries intact in ordafetive a felling date that is
accurate to a single year, something that is afi@nthe case (Aitken, 1990, 46-
47; English Heritage, 1998, 15). If only the head-softwood boundary is
intact, then a date range can be suggested. Theso the need for several
timber samples, each ideally containing at least 46nual growth rings with
several diagnostic patterns in ring width variasio his allows for comparison of
the timbers being investigated against a masterrirg chronology. Therefore,
an insufficient number of rings or variation in theg width patterns are potential
factors that can prevent a date being derived (#alm, 2001, 36; English
Heritage, 1998, 15). Irrespective of whether a tiag date can be derived from
the timbers of a building, there are other potémiablems that can arise relating
to the archaeological development of the buildifog,example, the question of
timbers being re-used (Kuniholm, 2001, 36; Enghigritage, 1998, 14). Equally,
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it should be noted that this technique does nactly date the brick itself and
there is therefore the possibility that the timbes not relate to any brick
elements of a building, for example, brick facadesld be built around older
timber buildings (Laws, 2003, 69).

Archaeomagnetism is a scientific dating approadticlv can provide a
date for fired ceramics. When a ceramic is firedgnetic domains (magnetic
minerals within the clay) align with the contempgranagnetic field of the earth.
Once cooled, the magnetic domains remairsitu within the ceramic matrix.
Over the course of time, the magnetic field of dagth varies, both spatially and
in intensity. These past variations in the magnééld have been measured in
samples of independently dated archaeological desarallowing a calibration
curve to be produced. Samples of archaeologicalnte that are dated by
archaeomagnetism are compared against this cabibbredirve in order to derive a
date for the time of last firing (Sternberg, 2008;74; Linford, 2006, 3-5). A
limited number of historic brick structures haveebesuccessfully dated by
archaeomagnetism, including the tile kiln excavateBarnham, Surrey (dated to
the first half of the 1% century) (Riall, 2003, 330-331) and the tile amitlokiln
excavated at Boston, Lincolnshire, (dated to thmst faalf of the 1% century)
(Mayes, 1965, 104-105). Much of the archaeomagrdgtting work undertaken
in the UK has been archaeodirectional dating inctvhihe spatial variation
between the earths present magnetic field and rd@irded in the magnetic
domains are compared. A key aspect of this forndatfng is that the fired
ceramic is not disturbed from the time of lastiiyito the time of sampling, since
this removes the true directional record of the medig field at the time of last
firing (Aitken, 1990, 239; Linford, 2006, 5). Thesents a severely limiting
factor for dating bricks through the study of tipatsal variations in the magnetic
field. However, recent research has been focusindating fired archaeological
ceramics by focusing on the variations in the istgnof the magnetic field
recorded by the domains (Cases al, 2007). This would allow mobile
archaeological items, such as bricks, to be datgdabthe time of writing the
technigue was still at the developmental staghenuK (Linford, 2006, 13).

Another common archaeological scientific datingl ttnat has been used
for dating historic buildings is radiocarbon, aidgtapproach that is based on the

decay of the carbon radioisotope*C In applying this technique to historic
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structures, the mortar of the building is datedonMydraulic mortars that were
used to construct historic buildings absorbed cartioxide from the air when
setting and, by dating the carbon in the absorlaex ity is this event that is dated
(Heinemeieret al, 1997, 487). It should be noted that since #mliocarbon
originates from the atmosphere, there is also &l rio calibrate any radiocarbon
date derived (Heinemeiet al, 1997, 487). However, there are elements in the
mortar binder that can give a misleading resultsfeadiocarbon date, such as the
presence of charcoal or limestone that was incamlglédurnt during the initial
preparation of the mortar (Heinemesdral.,, 1997, 487). Consequently, there is a
need to identify the different carbonates and deite the likelihood of
contamination of the carbon in the mortar (Lindr@dsal, 2007). It should be
noted that whilst charcoal is a contaminant witlparels to dating the mortar, it is
possible to use radiocarbon to date the charceealf,itan approach that has been
adopted at the focentury church of Notre Dame Sous Terre, Mont Sdichel,
France (Blairet al, 2007, 1484). However, earlier studies have dosuch wood
inclusions to be older than the mortar in whichytlae set, suggesting that
wooden components such as this might have had sidswable age before
becoming incorporated into the building (Heinemeieal, 1997, 491-492).

Other more exotic approaches to scientificallyirdatbricks include
analysis of the fabrics (Potter, 2006), the chehdoaposition of different period
bricks (Calliariet al, 2001; Schiavoret al, 2008), the diffusion of calcium into
the ceramic matrix (Waddell and Fountain, 1984) tralexpansion of moisture
into fired ceramics (Wilsoet al, 2003; Wilsoret al, in press). However, these
approaches require further research and have Yt &olopted widely.

2.3. APPLICATIONS OF LUMINESCENCE IN DATING HISTORIC
BRICK

Luminescence is a dating tool that has been usett brick from both
medieval and post-medieval contexts. However, @egp with Europe where
luminescence has been employed in building arcbggat many more sites over
a much longer period, it is only relatively recgntthat the technique has seen a

greater use within the UK. The following discussjarovides a brief outline of
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several examples, both within and outside the UKen& luminescence has been
employed for dating historic brick.

Within England, one of the earliest studies undertawas at Brixworth
church, Northamptonshire, where four preliminarertholuminescence (TL)
results yielded dates indicative of Roman, Saxod aredieval manufacture.
However, recent luminescence work on bricks from ¢hurch has shown that
they are re-used Roman material (see 2.1.1). 31866, a series of projects by
the Durham University luminescence research groape hderived a routine
approach for applying luminescence to dating histbrick. This began with a
study undertaken on four ¥7century buildings in Newcastle upon Tyne, the
results of which gave a generally good agreemerihéoassigned architectural
dates, although one sample suggested the brickbbed re-used (Baliliff and
Holland, 2000). One study focused on a seriesat#f L% and 16' century
chimneys at six buildings in Suffolk, the resulté which also gave good
agreement with the architectural dates (Antrobu8D42  Another recent
application of the technique involved several boig from Lincolnshire ranging
chronologically from the late f4century to the early fBcentury. This study
demonstrated a good chronological agreement betéfeeiuminescence results
and the conventional building dates (Bailiff, 2007)hese studies demonstrate
that in recent years a reliable approach has beeelaped for the application of
luminescence for dating both medieval and post-evadiibrickwork.

Outside of England, there have been studies waldarton both medieval
and post-medieval brick in several countries. Ohéhe earliest was the use of
TL on a series of Italian villas dating from the™® the 17 century (Goedicke
et al, 1981). More recently, there has been a serieprojects where
luminescence has been used for dating both mediebpost-medieval brick. In
Denmark, a brick kiln was dated to the late™18entury by means of a
combination of archaeomagnetism and TL (Abrahanesext, 1998, 1018). The
study of brick in the 1% century atrium of the Abbey of Pomposa, ltaly,
demonstrated that it was actually re-used mediévizk from the & to 9"
centuries and not Roman material, to which it wasedsionally very similar
(Martini and Sibilia, 2001, 245). The analysis loick in the sacristy of the
church in Somero, Finland, by TL gave an average daA.D. 1474 (£19) that

was in good agreement with the archaeological ewiain for the brickwork
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(1480-1560) (Huttet al, 2001). In France, TL work at the medieval chuoth
Notre-Dame-Sous-Terre, Mont-Saint-Michel, succdbsfiated the 18 century
brickwork. The results both agreed with the arohagical evaluation which
dated the building to the last third of the™6entury and also suggested the
possibility of two separate phases of building warkthe church (Blairet al,
2007). Another recent project in France involveidkbsamples being taken from
two medieval churches in Normandy for analysis loghbTL and OSL. The
luminescence results suggested that the brick wased Roman material, an
outcome which agreed with the archaeological assassof the churches (Blain
et al, in press). In Sweden, a medieval kiln excavatedungahalla had several
scientific dating techniques applied, including hereomagnetism, radiocarbon
and TL. Archaeological evidence suggested thatkilmehad been in operation
c.1300, a date supported by the radiocarbon arftheaotnagnetism. However,
the luminescence date was slightly young, datingh® mid-14' century, a
difference which could not be satisfactorily expkd (Riisageet al, 2003). In
Ichenhausen, Germany, a Jewslkveh(ceremonial pool filled with spring, rain
or ground water) was dated by TL to the lat& t8ntury, confirming one of the
two hypotheses proposed relating to the age ofmikeeh(Veroneseet al, 2008).
Another case from Germany involved applying TL la monastery church of
Tegernsee, Bavaria, to date brickwork in front ofate 17" century alter and
ceramic fragments from a terrazzo floor though éopmst 11 century. The
results indicated that the brick in front of théeld 7" century altar were actually
part of a 18 century screen, whilst the terrazzo floor was fbua be a 1%
century attempt to emulate an"tentury mosaic floor (Goksu and Schwenk,
2000). In Poland, the brick Teutonic Order caastiéMalbork was dated by TL,
producing results that ranged from thé"1@ the 14 century and which agreed
with the archaeological assessment of the builfiGtiguscinskaet al., 2008).

These accounts of situations in Europe where lusegrece has been used
to date brick further illustrate that the technidnas been successfully applied in a
number of different archaeological contexts andgoks; including the medieval
and post-medieval periods. Overall, these casds tee demonstrate that
luminescence can contribute valuable knowledgehéoarchaeological study of

historic brick.
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2.4: HISTORY OF MEDIEVAL AND TUDOR BRICK IN ESSEX

As discussed earlier (see 1.3.1), this projectfbagsed on the county of
Essex, partly due to the large number of histodddings that are either built
from or contain historic brickwork. This wealth afchaeological sites means that
in many ways the history of brick in Essex follotv® generic national trends

discussed earlier (see 2.1).

2.4.1: The production and use of brick in Essex from the 5™ to 12" century

Brick production appears to have ceased in Essdbowing the
withdrawal of the Romans in thd'&entury A.D., a situation which appears to be
the case in other parts of the country (see 2.1Tlere are many examples in
Essex of Saxon and early Norman buildings wherekbrhave been robbed from
Roman ruins. One example already discussed waSaken chapel of St. Peter’s
on the Wall, Bradwell-on-Sea, thought to have begtt in A.D. 654 by St. Cedd
using Roman material removed from the abandoneghheuring Roman fort of
Othona (see 2.1.1).

Fig. 2.10: Western tower of Holy Trinity church,|Ceester. Note the red quoins,
string courses, horizontal banding and blind arcagliof the upper stages, all
made from brick robbed from surrounding Roman bogd.
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Another later Saxon ecclesiastical example of éhese of Roman brick is
the western tower of Holy Trinity Church, Colcheggee Fig. 2.10). This feature
was added to an earlier structure in the first bathe 11" century (Harley, 1975,
137; Rodwell and Rodwell, 1977, 32). Recent luretaice dating of the brick in
the tower has shown that it is re-used Roman K(t&in, 2009), robbed from
surrounding Roman buildings. The brick is usedeameral architectural features
that are characteristic of late Saxon architectureluding the double belfry
windows and the double splayed windows in the Btage of the tower (Taylor
and Taylor, 1965, 4, 9, 162-164; Ryan, 1996, 17-I&)e tradition of plundering
Roman ruins for brick continued after the Normavasion. An example of this
can be seen at the fabric of the castle keep irchester, constructed around
1070-1080, which incorporates large amount of Robrark (Harley, 1975, 137).

2.4.2: The production and use of brick in Essex from the 12" to 13" century
Traditionally, the earliest occurrence of brickkssex is thought to have
originated at Coggeshall Abbey, although recentaesh into sites such as
Bradwell-juxta-Coggeshall has begun to cast doubttlos claim (see 2.1.2).
Another site in west Essex where medieval ‘greatkbr occur is at the
Augustinian house of Waltham Abbey. The bricksehae as distinctive in terms
of their fabric as the ‘great bricks’ at Coggeslaaitl only occur close to the abbey
precinct. They range in size much more than Cdwgesype bricks (290-380
mm x 145-195 mm x 32-90 mm) and are generally based rectangular shape,
although some moulded ‘specials’ have been recdugtaggins, 1972, 111-113;
Ryan, 1996, 29-30). Their fabric is based on fosaticled clay and is very
similar to the fabrics of Roman bricks. They watso made in sanded moulds
and often have reduced cores (Wallis, 1992, 145nR$¥996, 29). The Waltham
‘specials’ have certain features that occur in s@ady medieval bricks, these
being keying and firing holes. Keying holes areaijmriangular indentations
made into the clay surface with a sharp blade donaih the adhesion of mortar.
Firing holes were produced by piercing or stabbthg brick with a sharp
implement, often to a depth of three quarters eflihick thickness. It is thought
that these holes were to aid drying and help pitetlen distortion of the brick
during firing (Huggins, 1972, 111-113; Ryan, 1998). Such features have also

been identified on ‘great bricks’ from other mediksites in Essex, for example,
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in the reredorter at Chelmsford Priory, dated to ¢.1300 (Drury, 1974; Ryan,
1996, 37). Whilst the majority of sites where nes@il ‘great bricks’ occur are
ecclesiastical in nature, they have been recovémmm a secular context at
Pleshey Castle. During excavations in 1959, bribks measured approximately
330 mm x 229 mm x 32 mm and which were thoughte@é&sociated with a late
12" century date, possibly ¢.1180, were uncovereds®¥iland Hurst, 1960, 145).
Further excavation during the early 1960s produomede brick that came from
contexts dating from the late "L 2entury to the early f4century, some of which
was probably medieval ‘great brick’ although th&ras some uncertainty as to
whether they might have been used as hearth Wdsams, 1977, 91-92).

There are therefore a wide range of sites arousebE ®ften ecclesiastical
in nature, where medieval ‘great bricks’ have bedentified, both through
archaeological excavation and by analysis of staptuildings. It is generally
thought that the use of medieval ‘great bricks'repghe period from the {2
century to the late f3century (Ryan, 1996, 26-28; Andrews, 2005a, 143he
of the later examples of the use of this brick tigén a late 18 century lancet
arch in Copford church where single or double clemed moulded bricks have
been used in the inner orders of the arch. Lamggntities of Roman brick,
thought to have been taken from a nearby villagwesed in the outer order of the
arch illustrating that Roman material was beingised alongside the medieval
‘great bricks’ (see Fig. 2.11).

It has, however, been suggested that the arrangeohghese different
period bricks at Copford church could potentiallyean that the moulded
medieval bricks in the arch have also been re-(Redwell, 1998, 105). This is
something that has been identified at other medisitas in Essex including
Waltham Abbey, where excavations recovered medigrahat bricks’ in both
original (late 1% century) and late medieval (1%entury) contexts (Huggins,
1972, 111-114; Wallis, 1992, 145). At Rivenhalluoth, moulded Coggeshall
type bricks and brick rubble were recovered frogopatext dated to ¢.1330-1380
(Rodwell and Rodwell, 1993, 8) whilst repair wornk the 18' century clerestory
of Bocking church revealed Coggeshall type brickused in the masonry
(Andrews and Crouch, 2001, 289).
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Fig. 2.11: Late 18 century lancet at Copford church. The outer orbgckwork
is re-used Roman whilst the two inner two ordess medieval.

2.4.3: The production and use of brick in Essex from the late 13" to 14"
century

‘Flemish’ type brick began to appear in Essex i tdte 18 century and
was used during the $4century. The earliest site where ‘Flemish’ typéch
occurs in Essex is thought to date to 1292 whearan€lite friary was founded in
the coastal town of Maldon (Andrews, 2005a, 144hilst many ‘Flemish’ type
bricks are white or cream in colour, a wide randeother colours have been
identified, including orange, pink, purple and browexteriors and
streaked/marbled interiors. Rounded arrises, eckdaces, grass marks and
sunken margins are additional features that haea lentified on this type of
brick. Sometimes small estuarine gastropod slastschave also been found in
their fabric, indicating the use of estuarine gilttheir production (Ryan, 1996,
31-34; Isserlin, 1999, 90-91). There are many rotbeations in Essex where
‘Flemish’ type bricks have been identified. Thepstly occur in 1% century
ecclesiastical contexts, often close to the cowstind are used either in a random
manner with other building materials or in decaatpatterns (Ryan, 1996, 36,

map 4; Andrews, 2005a, 144). One example of thdaa usage of this type of
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brick is Dengie church, located about four milesnfrthe coast. Here ‘Flemish’
type bricks are used in the nave alongside septiinaand pebble rubble (see

Fig. 2.12). The Royal Commission believed that ¢hancel and nave were re-

built in the early 1% century but suggested that the nave walls could be
substantially earlier (RCHME, 1923, 33).

Fig. 2.12: Dengie church north-western nave walb{t showing the random use
of Flemish-type bricks alongside other building enetls (bottom).
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In other locations, the ‘Flemish’ type bricks amed in a more decorative
manner, an example being Lawford church. The aflamas sections of yellow
brick and flint chequer-work and alternating bamdsknapped flint and yellow
brick (four courses deep) incorporated into itgitafsee Fig. 2.13). The chequer-
work pattern can also be seen around part of tee bathe western tower as well
as a moulded string course, partly made from yelok. Whether this feature
is made from medieval or more recent brick is dlighncertain as the external
face of the tower is thought to have been subsiiiintiepaired, probably in the
19" century. Both the chancel and main body of theetchave been dated to the
mid-14" century (RCHME, 1922, 151). Another site wherkerfiish’ type brick
was being used, albeit in a highly unusual and ma&eaner, was identified inside
St. Andrew’s church, Halstead. During constructieork in the church, a brick
vault composed of ‘Flemish’ type brick was uncowerét is thought to date to the
late 14" century and has been proposed as belonging taristecratic Bourchier
family (Andrews, 2000a, 258-259).

Fig. 2.13: North face of Lawford chancel showing tekfferent decorative uses of
yellow Flemish type brick: chequer-work with knaggknt (left) and horizontal
bands of alternating brick and knapped flint (right

Whilst there are many further examples of ‘Flemisipe brick being used
across the county (see Ryan, 1996, 34-36), thereatain discernable trends that
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begin to appear regarding the use of the materatstly, they are frequently
incorporated into the fabrics of high status, esalgtical structures and secondly
they are increasingly used for decorative purpdses the latter half of the %
century €f. Dengie to Lawford). A rare example of yellowéRtish’ type bricks
being used in large quantities in a secular cordartbe found in the village of St
Osyth’s where there is a cellar lined with thisnfioof brick beneath a 4century
crosswing, thought to have been part of a mediewaichant's house (a more
thorough archaeological analysis of the merchanséas given in 3.3.7). Whilst
a true provenance of the ‘Flemish’ type bricks Bs&X is yet to be determined, it
is thought that they were being imported from thetment (Ryan, 1996, 45).
Brick from this period in Essex occurs in the stmadrectilinear form at
the majority of sites. However, at two high statecular sites (King John’s
Hunting Lodge, Writtle, and Pleshey Castle) a highhusual form of the
medieval brick has been discovered. These armth#éded chimney brick which

occur in two distinct forms. When laid in altennat courses, the two forms

create an octagonal shaft with a cylindrical irte(see Fig. 2.14).

Fig. 2.14: Medieval chimney bricks. The left imafpews the two different forms
of brick needed to produce a chimney (the leftikbisca ‘Type B’ brick whilst the
right brick is a ‘Type A’ brick. Note the keyinglés in the Type A brick). The
image on the right demonstrates how alternatingrsesi of the two types of brick
produce a cylindrical shaft with an octagonal exter

It is uncertain exactly when these highly unusuaks were made and
used. The contexts in which they were discoveramlldv suggest a date
somewhere in the first half of the18entury (Wickenden, 2001, 176). Around
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this time Humphrey de Bohun (who was made DukewdidBigham in 1445) was
probably re-building the lodge at Writtle (Raht869, 9, 111) whilst at Pleshey
Castle extensive repair work was being undertakam 1440 onwards. There are
also records of brick building taking place at ttestle, possibly on the motte,
during the residence of Queen Margaret of Anjou \wkla the castle from 1446
to 1461 (Williams, 1977, 13). However, it has mbe been argued that the
chimney bricks probably date to the laté"entury when both sites were owned
by the de Bohun family who reached the height efrtivealth with the marriage
between Eleanor de Bohun and Thomas Woodstocksebenth son of Edward
[l in 1380 (Ryan, 1996, 39). Further support flois argument could be seen to
come from the fact that brick had been used folding fireplaces and chimneys
from the 14" century onwards (Moore, 1991, 212). Consequeiitlg, uncertain
when these medieval chimney bricks were being predwut the date probably
lies somewhere between the late™14nd mid-18' centuries. Whilst the
production date of these unusual bricks remaingmaic, information regarding
their provenance was revealed through a Neutronv#&tan Analysis (NAA)
study that compared the concentrations of major @ace chemical elements
within the bricks to those of ceramics from knowwoitpry production sites in
Essex. The findings revealed that both the Plesdr&y Writtle bricks were
produced in Essex, the majority originating appmetely from the
Colchester/Great Horkesley area to the north dasftpre being transported
approximately 25-30 miles to their respective s{i&&ckenden, 2001, 171-176).
Another unusual brick feature at Pleshey Castla isingle span, two
centred arch brick bridge connecting the motteh®inner bailey (see Fig. 2.15).
As is the case with the moulded chimney bricksrehe a degree of uncertainty
surrounding exactly when this feature was originationstructed. Early
suggestions argued that it probably dated to tffeceBtury (RCHME, 1921, 201;
Christy, 1923, 194). However, more recent argus\éatve suggested that it is
much older and could be a late™dentury feature, possibly constructed when
Thomas of Woodstock, Duke of Gloucester, held thstle as Constable of
England (1380-1397) (Ryan, 1996, 58; Bettley andsRer, 2007, 627). |If
correct, this could make it one of the earliestneples of a bridge built entirely
from brick (Wight, 1972, 80, 264). As with the nided chimney bricks, the
brick bridge at Pleshey probably dates to betwhenate 14 and 1% centuries.
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Fig. 2.15: Brick bridge at Pleshey Castle connegtine motte and inner bailey.

2.4.4: The production and use of brick in Essex during the 15" century

By the 1%" century, the ‘Tudor’ type brick had been adoptediuilding
in Essex. The earliest surviving brick buildingissex is thought to be the Moot
Hall in the coastal town of Maldon. The exact daftés construction is unknown
although there is a reference to this building degnanted to the township of
Maldon in 1439 (Clarke, 1936, 212). Whilst thisoals a looseerminus ante
gquemto be assigned to the Moot Hall, it is generdfigught to date to the 1420s
(Ryan, 1996, 53; Andrews, 2007, 145). The Mootl iaén interesting building
in many ways. In the north-east corner of thecstme there is a brick newel
staircase housed in an octagonal tower. The estthiecase is made from brick,
including the moulded handrail, making this a vely example of such a
feature appearing in brick buildings (Smith, 19787-138; Smith, 1976, 46-48).
Another feature that was recently discovered durempvation work on the first
floor was a panel containing four niches with detwe trefoiled arches made
from carved brick which is again a very early exéngd such decorative features
appearing in brick (Andrews, 2007) (a more thoroagthaeological analysis of
the Moot Hall is given in 3.3.4).
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The national trend for the use of foreign craftsrdaring the 1% century
is clearly reflected in Essex. Evidence has beend in the manorial records of
Havering-atte-Bower that during the™Bentury continental workmen were more
highly regarded and sought after than English snadin of the time (Ryan, 1986,
112-113). At Nether Hall there is evidence foreign craftsmen in the form of
certain architectural features (see 2.1.4), inclgda potentially unique form of
lacing timbers strapped together with iron formaframework to hold the outer
brick wall together. This has similarities to lxriouildings in the Low Countries
where timber floors are tied into brick walls arabtes (Andrews, 2004, 85, 96;
Andrews, 2005a, 147) (a more thorough archaeolbgitalysis for Nether Hall is
given in 3.3.5).

The high status of those who were building witlthin Essex during the
15" century is reflected when the backgrounds of fodividuals are considered.
These men were Sir Lewis John (constructed Old fidaor Hall c.1414), Sir John
Tyrell (constructed Heron Hall during the 1420spbRrt Darcy (built the Moot
Hall in Maldon) and Sir John Montgomery (erectedilkbourne Hall c.1439).
During the early 18 century, these four men were the wealthiest laltgns in
Essex below baronial rank (they all had annual nme® in excess of £300 in
1436) and were co-parties to several transactiomsiving the transfer of land
between 1425 and 1441. John, Tyrell and Darcy s#¢swed as knights of the
shire and had connections with the royal family.islquite possible that they
could have influenced each other when it came tidding projects, perhaps
suggesting the idea of using brick or specific tsraen (Ryan, 1996, 67-69;
Andrews, 2005a, 146).

Brick was increasingly used in ecclesiastical cetstén Essex during the
latter half of the 18 century, a time when many churches were beingchtitler
altered across the country (Morris, 1989, 353-35&).impressive example is the
church at East Horndon which is almost entirelyitbni brick and is thought to
have been erected between 1442 and 1476 by Sir &hdiyrell (the son of Sir
John Tyrell) (Ryan, 1996, 51; see 3.5.4). Howeueast Horndon is more
atypical than other ecclesiastical contexts in Whhrick occurs, principally
because brick was used for the entire structureitamés paid for by the local
nobility. More often, members from local commurstievere responsible for

organising and funding church alterations during tate 18 century (Morris,
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1989, 355-356). In Essex, brick was used to coostmany of the new
components added to existing churches, such agdpwalerestories and porches
(Ryan, 1996, 71-73). An example of this includes thurch of Colne Engaine
where John Draper left a bequest in 1496 allowiog 40,000 bricks to be
produced for the next four years for the tower (ERA 338/1).

As mentioned earlier, the Great Rebuilding hasnbseen to start at
different times in different areas of the counsgd 2.1.5). It is possible that there
are tentative signs of the Great Rebuilding begigrin the late 18 century in
Essex, chiefly through the occasional instancesroate chimneys incorporated
into substantial manorial houses (Stenning, 1988, Ryan, 2007, 127-128).
Certainly, the use of such a fashionable buildirgerial in the 1% century is
likely to have encouraged the widespread adoptidariok by both the increasing

gentry and yeoman class during th& téntury.

2.4.5: Theproduction and use of brick in Essex duringthe 16" century

The use of brick for building specific parts of ctles that had begun
during the late 18 century reached a peak during the first quartethef 16"
century (Starr, 1980, 51; Addison, 1987, 54; Rya996, 71-73). Whilst the
majority cannot be dated precisely, there are a ifestances where bequests
suggest when work was being undertaken, of whih lbst documented is
probably that of Dedham church tower. Monies talsahe construction of the
tower were left from 1492 onwards, including 1494t504-5, 1505-6 and 1510
when £20 was left for the tower (Bettley and Pevs2007, 320). In 1517,
Stephen Denton left £100 ‘for the battlyment of sieeple’ (ERO D/P 26/25/73)
suggesting that the whole building project was cletegl around 1520. The fact
that these donations represent a prolonged pefi@brestruction is not unusual
and the most likely cause for such a period of timeerecting large building
projects, such as towers, is that they were defe@de unpredictable charitable
bequests (Morris, 1989, 356). The massive towsrahlarge passageway running
through, the ceiling of which is ornately decorated! incorporating the initials
and merchant marks of the Webb family, implyingt ttheey played a key part in
funding the building work (Ryan, 1996, 73; Bettlayd Pevsner, 2007, 319-320).
Occasionally, entire churches were built in briskch as that at Chignal Smealey
(see Fig. 2.9).
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The large courtier houses that had been construartaand the country
during the late 1Band early 18 century (see 2.1.4) were also appearing in Essex.
Perhaps the grandest was Layer Marney Towers (ge.B6), thought to have
been built in the early 1520s by Sir Henry Marned &is son John Marney. It
had originally been intended that the manor wouwehconsisted of a much
larger courtyard complex but, following the untimaeleath of John Marney in
1525, it is thought that work came to an abrupt keving only the gatehouse,
neighbouring church and one side of a courtyardpteta (Ryan, 1996, 79). An
interesting feature to Layer Marney Towers is ttie structure incorporates
terracotta, a material that had been brought tdafadgoy Italian craftsmen around
1510. Itis also used for both the tombs of Heammgl John Marney in the nearby
church and also on the gatehouse in the windowmdgtand on the parapets on
top of the turrets (Wight, 1972, 180-181; Ryan, ,989-81) (a more thorough
archaeological analysis for Layer Marney is give3.3.3).

Fig. 2.16: Layer Marney Towers seen from the soutist. Originally, this
imposing structure had been intended as a gatentaya main courtyard.

The increased number of building projects that tgdkce across the

country as a result of the dissolution of the meeréss is also seen in Essex.
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Several grand brick buildings were erected, eittemonastic land or through the
conversion and incorporation of parts of the maondastildings. An example of
the former in Essex is Ingatestone Hall. This mamas built by Sir William
Petre who was granted the manor of Gyng Abbesshéyctown in December
1539. It had originally belonged to the nunneryuoir Lady and St. Ethelberga of
Barking. Petre was not satisfied with the old nradescribing it as ‘an old house
scant meet for a farmer to dwell upon’ and subsetiyidegan to demolish it.
Work commenced on the new property in around 1540 was externally
completed around 1548 although internal work wasdeuaken until ¢.1560
(Emmison, 1961, 23-28; Bettley and Pevsner, 2008).5An example of a brick
manor that emerged from the Reformation incorpogaglements of a monastic
complex into the new structure can be found at Leary. Lord Richard Rich
came into possession of Leez Priory in May 153& hds been described as ‘a
man devoid of any credit in the eyes of his conterapes and posterity’ due to
his role as Chancellor of the Court of Augmentatiaam institution established to
redistribute monastic lands and property (Wight/2,9173). He increased his
personal wealth during his role in this position @cquired many manors (at least
100 in Essex alone), including Leez Priory (Huni€99, 144). It is thought that
he levelled most of the existing buildings befoebuilding an extensive brick
manor. He used the foundations of the church &wdter complex for the new
structures in his inner courtyard, for example, giheat hall occupied the site of
the central nave of the church (see Fig. 2.17)dltdan, 1915). Brick was used to
face parts of the new manor, with the internal iwgllconsisting of rubble
material that may have been original monastic wairlpossibly plundered from
the previous buildings (see Fig. 2.18) (Howard,7,9819). This method of using
brick at Leez Priory is probably an attempt to estmilthe nearby brick built
palace of New Hall, recently converted by HenrylV#nd a desire to erect the
building as quickly as possible (Howard, 1987, 28)).

As Essex moved into the latter half of thé"X@ntury, brick continued to
be used for major secular building projects, foaraple, Spains Hall, which had
originally been a moated manor house from the Fiedt of the 18 century, was
rebuilt around 1585 in brick incorporating elemewofsthe original structure
(Hunter, 1999, 146). Ecclesiastical building deetl greatly in Essex during the
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Fig. 2.17: Plan of Leez Priory. The bold lines megent the original Augustinian

Priory whilst the grey area shows the early™16entury manor built by Rich.

Note that parts of the monastic complex were adbpt® the manor, such as, the
conversion of the cloister to an inner courtyardgjtham, 1915).

Brick facing
around rubble
core

Fig. 2.18: Brick facing around rubble core on sowhstern corner of the inner
courtyard gatehouse at Leez Priory.

Elizabethan period with only one church construdtethe county, interestingly
in brick, at Woodham Walter between 1562-1564 (Ry&89, 23-24; Bettley and
Pevsner, 2007, 856). The church is highly unusutd regards to the bonding
used in its walls, described as Flemish stretctwerdp an early variant of the
Flemish bond that would later become popular in 18 century (Brunskill,
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1990, 52) (a more thorough archaeological anafgsi8Voodham Walter is given
in 3.5.9).

As mentioned before (see 2.1.5), the Great Relmglldaw the structural
alteration of many vernacular buildings during 8" century. This is true in
Essex, where there are several buildings owned bglthy individuals that
incorporate brick nogging into their walls. An exale of this is the wool
merchant’s house of Paycockes in Coggeshall, datbdtween 1508-1518, when
it was owned by Thomas Paycocke, the wealthiestimaat in what was one of
the wealthiest wool towns in Essex, (McCann, 198¥7-119, 121). Brick
chimneys are another sign of the Great Rebuildinggsex. During the late 15
and first half of the 18 century, elaborate chimneys were constructed seEs
homes, of which many examples still exist todaye&ing, 1989; Ryan, 2007,
127-130). The most ornate example is the lat8 &&ntury brick chimney
recovered from Reynolds House, Prittlewell, whichcarporated several
decorative features, such as crenellations, redgsseels and both trefoiled and
cinquefoiled corbelling, features that are more gwm on chimneys that date to
the late 1% and early 16 centuries (Stenning, 1989, 94; Ryan, 2007, 127).
However, as the 16 century progressed, these decorative featuresuaitsd
disappeared as brick chimneys became more commuouseholds (Ryan, 2007,
128-130). An example of how extensively chimneygsenadopted during the 16
century can be seen in the village of Ingatestomeres all but three of the
buildings had at least one brick chimney by 160yafR 2000, 17-18).

2.5. CURRENT APPROACHES TO DATING MEDIEVAL BRICK IN
ESSEX

Several of the conventional approaches to datiegli@val and Tudor
brickwork discussed earlier in the chapter (se¢ Bae been applied in Essex.
By means of specific examples, the following distois explores the use of these

various techniques and illustrates the potentiéicdities that can arise.

2.5.1: Brick typology
A typology consisting of brick samples from datemhtexts that span the

medieval and post-medieval periods has been establiin Essex at Cressing
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Temple (Ryan and Andrews, 1993). This has provedlaable resource for the
present work. It does not appear to have beersauree referred to in any
published work thus far or been subject to anyrogtxéernal critique.

Such typologies as that at Cressing Temple havedtential to increase
awareness among archaeologists in Essex of howugdiagnostic aspects of
different period bricks, such as dimensions, cqlabric and surface details, can
be used in identifying brick from different periodd'he use of such diagnostic
features to help archaeologists recognise andrdiftete bricks from different
periods can be seen in the study of Roman and Gbglaype bricks (Minteet
al., 2006). For a long time these two forms of bnaére often confused. This
can be seen at Boreham church where the fabricaicenéa mixture of both
Roman and Coggeshall type brick in the church (sentlmorough archaeological
assessment of Boreham church is given in 3.5.Mer te years, the Coggeshall
type brickwork in this church was not recogniseging regarded instead as either
Tudor repair work (Chancellor, 1892a, 152) or Rom(&mith, 1988, 139;
RCHME, 1921, 22; Chancellor, 1892a, 155). Howevérhas now been
recognised that Coggeshall type brick does occuthen fabric of the church
(Rodwell, 1998, 104). Despite the existence of Hmek typology and an
increasing awareness of features to look for irckbifiabrics, there are still
churches where there is uncertainty surroundingléte of the brickwork, such as
Chipping Ongar, where some have suggested thewmwr&kis Roman (Potter,
2001, 133) whilst others have proposed a Norman (&gpelwell, 1998, 105;
Bettley and Pevsner, 2007, 233).

2.5.2: Documentary sour ces

It is not until the 1% century that any significant examples of
documentary sources referring to the use of brioknd the medieval period can
be found in Essex. An example of this can be seethe church wardens
accounts of Saffron Walden church, which span fi@t89-1490, where there are
a number of entries describing transactions invgvbrick, such as 1454 when
‘one lod of brycke’ cost the churchwardens 4s 2dQED/DBy Q18; Ryan, 1996,
59). Unfortunately, the buildings described in wimentary accounts do not
always survive with their brickwork intact due terndolition or later alterations.

Earls Colne Priory is one such site where therédadsumentary and tentative
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archaeological evidence for an active kiln in taelye15" century although little
remains of the priory today (Ryan, 1996, 52; s@e35.

There are some circumstances where there is dodargervidence
associated with surviving buildings. At FaulkboairHall there is a licence to
crenellate which was granted to the owner Sir Mbntgomery in 1439, which is
generally taken astarminus post quetior the start of building work to redevelop
the existing building in brick (Fowler, 1909, 59However, the licence has been
regarded as more honorific in nature (Emery, 20@M) and subsequently the
true value as an indicator of when building workntoenced or was undertaken
decreases (see 2.2.2). Furthermore, documentarges) such as the licence to
crenellate at Faulkbourne, can be limited with rdgato the amount of
information they convey when trying to date a coempimultiphased structure.

Besides account records or licences to crenella¢eother main source of
documentary evidence that exists in Essex for madligrick buildings are sums
of money given to building projects (often ecclesi@al in nature) in donations or
wills. An example of such a bequest can be fouhdsestingthorpe where
William Carter bequeathed 40 shillings towards bléding of the church tower
in 1498 (Ryan, 1996, 63). However, such bequestsod necessarily indicate the
true date of construction, as shown by the afor¢imeed case of Billericay
church and the 1496 grant (see 2.2.2).

2.5.3: Architectural analysis

There are certain high status brick structures ssek which have
architectural fittings which have been used to wheitee likely dates for the
brickwork. Faulkbourne Hall has several of thegegostic features that have
resulted in differing opinions regarding the phgsai two ranges, one of which
incorporates an impressive tower house. Some aeyeed that the two ranges
are contemporary (Smith, 1976, 50; Smith, 19853, d&f@l this is based on the
occurrence of common decoratively carved corbdetéatures that are also seen
at other sites dated to the 1440s (Smith, 1976, 5Qthers have examined
different features on the building complex and hdetermined that there is a
difference in the phase of the two ranges. On&fegoroposed is a moulded
string course that is apparent on the east rangéabking on the tower house

(Emery, 2000, 99). Although acknowledgment hasbgieen by this school of
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thought to the link between the other sites whieeedarved decorative corbelling
occurs, proponents of the two phase model haveedrthat the confident and far
greater usage of such decorative elements at Fawikb combined with the
differences that exist between the buildings to clwhFaulkbourne has been
compared, support the suggestion of a two phasela@went (Emery, 2000, 99).
Furthermore, it has been argued that the differeitéhe social context between
John Montgomery and his second son, Thomas Mongonadro inherited the
site in 1465 and was one of the wealthiest knighthe realm during the more
stable reign of Edward 1V, is further evidence thhe north range and
impressively decorated tower house which it incosipes were built in the latter
half of the 18 century (Emery, 2000, 100). Whether the phasinganlkbourne
Hall will ever be fully resolved is uncertain. Hewer, it does serve to illustrate
how different architectural features on a complexlding (Faulkbourne was
altered in the 18 17" and 19" Centuries) can serve to suggest different ideas
regarding the dating and phasing of an historickostructure.

Another architectural component that is frequentgd to determine dates
for brick buildings is the date plate. Howevegrthis the potential for this source
of information to be misleading (see 2.2.3). Amamyple where this can be seen is
at Woodham Walter church. Here there is a date pia1563 which agrees with
documentary accounts relating to the erection efctiurch. However, other parts
of the church fabric contain evidence that disagregh the date plate, including
graffiti on the arcade pillars between the northaste and the central nave dated
to between 1450 and 1550 (Ryan, 1989, 25). As thighFaulkbourne example,
this situation serves to illustrate how differerdrrhs of evidence can be
misleading if considered on their own in complexldings (a more thorough

archaeological assessment of Woodham Walter chsigiten in 3.5.9).

2.5.4. Scientific dating methods

Whilst there are several scientific approaches ¢ha be used for dating
historic brick (see 2.2.4), only dendrochronolo@g lbeen used to any significant
degree in Essex. An example of this can be sedtirabish, Broadoaks. This
was originally a late 18 century brick mansion which was reduced in sizéhin
17" or 18" century. A tree ring date was derived for th& &éntury component

of the building, giving a result of A.D. 1572-1584d allowing this initial phase
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of building work to be attributed to Thomas Wisentdied 1585). However, the

sampled timbers in the later phases of the builfkilgd to yield a date (Andrews

and Ryan, 2003). This example serves to illustifzé, whilst dendrochronology

can provide dates for certain parts of historiclbbuildings, there is no guarantee
that a date will be forthcoming and, if one is proeld, it could be in the form of a

probable date range.

Another important issue to note from this examplé¢hiat large quantities
of ‘Tudor’ brick were re-used in constructing thegelr phases of the building
(Andrews and Ryan, 2003, 279), a factor that ctalde proved misleading with
regards to determining the true age of the brickwmaid a tree ring date been
derived for these later phases. Equally, the eeaidimbers can also prove just
as misleading for dendrochronology. This situati@s encountered at Woodham
Walter church where the dendrochronology gave a datge of mid to late 14
century (Tyerset al, 1997, 142) whilst the brick building itself wésought to
date to 1562-1564 (Ryan, 1989, 23) illustrating thaise of older timbers in a
new building (a more thorough archaeological assess of Woodham Walter
church is given in 3.5.9). Ultimately, the re-uxfebuilding materials, including
timber and brick, can easily lead to discrepanbiesveen the date derived by
scientific dating approaches and the archaeoldgieakessed age of the sampled
structure. Both the examples of Wimbish and WoadNdalter serve to illustrate
the need for caution and further corroborative enat when trying to derive the

age of a historic brick building by means of a stifec dating approach.

2.5.5: Thepotential for luminescence

Compared to some of the above dating techniquesetare certain
advantages to dating brick by luminescence. Cenisig brick typologies, there
is an element of subjectivity when comparing britkshe typology which is not
present in luminescence. Also, the accuracy thet be achieved with
luminescence should be greater than or equal to5thdo 100 year range
suggested for brick typologies. This is particlylgvertinent for ‘Tudor’ type
bricks which are hard to distinguish from thé"16 the early 1% century (Harley,
1974, 74-75; Ryan and Andrews, 1993, 94). Withardg to documentation, the
lack of this resource, especially at the vernacidael, and the limited details

contained within some of those that do exist delyito prove restricting factors
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which are not present in luminescence. Architattteatures, whilst they can
provide key referencing points to other well dastdictures, are again often
limited to high status buildings and can also bsl@aiding, especially in terms of
date plates which may relate to events other thanetection of the structure
(Brunskill, 1992, 128).

Finally, some of the potential issues that surroaftdrnative scientific
methods for dating brick have their parallels iminescence, for example, in
dendrochronology the re-use of timber or an insidfit numbers of tree rings can
be seen in luminescence in the form of brick rears# low luminescence signal.
However, whilst it is true that dendrochronology achieve a higher degree of
precision and accuracy than luminescence, thisnig onder certain situations
(intact heartwood-sapwood boundary and outer bark).Furthermore,
dendrochronology only provides a date for the timtmenponent of a building. If
the age of the brickwork is of primary interestrtten assumption has to be made
that the date of the timber component is also tifathe brickwork. Such
assumptions could potentially be flawed, for examh the situation of a later
brick facade added to an earlier timber building.terms of archaeomagnetism,
the fact that the bricks have been moved from tpesition of firing makes it
challenging to derive dates through archaeodireatianvestigation (Aitken,
1990, 239), a factor not relevant to luminescen¥hilst the archaeointensity
approach to archaeomagnetic dating does allowwddkto be dated irrespective
of whether or not it isn situ (Casaset al, 2007, 212), this technique is not yet
well established and further work is required topiave the -calibration
information relating to past variations in the mggy component of the magnetic
field (Linford, 2006, 13). Finally, radiocarbonrcaerive a date for the mortar
used to bind the bricks together but it should bed that there are several ways
in which the carbon in the mortar can be contareithab give a false result,
resulting in the need for complex scientific aneys the mortar to determine the
likelihood of contamination (Lindroost al, 2007). Given the above discussions,
it is clear that there is potential for luminesoeno play a key role in deriving
dates for historic brick structures in which the&kis in a primary phase and has

not been re-used.
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CHAPTER 3: ARCHAEOLOGICAL ASSESSMENT OF THE
BUILDINGS

‘it is a reverend thing to see an ancient castldoilding not in decay’

-Francis Bacon

This chapter provides an archaeological reviewhef various structures
that were sampled for this project (the rationhkg ted to the incorporation of the
following buildings into the project are consideiiadl.3.2 and 4.4). A critique is
first provided of the sources used to analyse thklings. This is followed by an
overview of the history of each property along wathy significant observations
made during site visits in an attempt to deriveage for the brickwork within
each building. Whilst every attempt was made tovige as thorough an
archaeological description of each building as wassible, it should be noted
that the following accounts do not constitute flthaeological surveys, a task
that was beyond the remit of this thesis. Finalhe sampling locations are
described along with any pertinent observations amiad those specific points
within the building fabric. Each sample consistéé 50 mm diameter brick core
which was drilled from an individual brick (full tels of the sampling procedure
are given in 4.2). It should be noted that som#hefarchaeological observations
recorded in the following accounts of the buildingsre made after sampling had
taken place. In a few cases this would, in reiogphave resulted in sampling

being undertaken at different locations.

3.1: SOURCES CONSULTED

Whilst many individual sources were consulteddach specific site, there
are several which were used for many or all ofdgites that were sampled. The
following section provides a critique into the matwf these sources and the

potential strengths and limitations in their usage.

3.1.1: Royal Commission on Historic Monuments Englad (RCHME)
The RCHME was produced for Essex between 1916-a8#23consists of
four highly detailed volumes that cover the entioeinty. Monuments that date

from before 1714 are listed in a chronological ortleat covers pre-historic,
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Roman, and ecclesiastical and secular monuments tine medieval and early
modern periods (RCHME, 1916, ix-x). The accouhtd fare given for medieval
structures generally provide a good overview oflib#ding, recording important
and significant features within the fabric. Theatological development of what
were judged to be more significant buildings, sashchurches, is also outlined
but relies heavily on diagnostic architectural ¢ees within the building itself,
such as window tracery, date plates, or buildimpkygies. Consequently, many
properties receive less attention than they mightritically analysed from a
modern archaeological perspective.

A further limitation is that work carried out oimstoric buildings since the
publication of the Essex RCHME has often broughtigbt evidence that has
considerably altered the interpretation or datirigowildings published in that
volume. An example of this can be seen at Holyifyrichurch, Bradwell-juxta-
Coggeshall, where the RCHME recorded that the vpatibably consisted of flint
rubble and were plastered over (RCHME, 1922, T})e plaster render has since
been removed revealing the re-use of Roman bridktiswithin the wall fabric,
a factor often recorded by the RCHME at other sjesdwell, 1998, 59). The
exposed portions of brick around the southern dagrwere also not recognised
as being of the important medieval type which th€EHRIE had correctly
identified at nearby Coggeshall Abbey (RCHME, 19P27; Rodwell, 1998, 60).

Whilst the RCHME does provide detailed accountsraadrds of both the
developmental history and archaeological features fvast number of buildings,
those initial assessments may not necessarily agteehe current archaeological
understanding of the buildings. Consequently, #issessments made by the
RCHME have been accepted and used in this chapterthese have been
compared to fieldwork visits and more thorough acdts of the properties where

these records exist.

3.1.2: Victoria County History (VCH)

The VCH provides a detailed historic account @& tounty, covering the
parish hundreds of Essex. Ten volumes have bessuped since 1903 and a
further thirteen were planned at the time of wgtinThe basis of the VCH is the
consultation of historic documents and fieldworkitd to the areas being studied.

The scope of the work is to provide an historicaaunt of a county covering all
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chronological periods for which documentary soureesst. The first two
volumes (published in 1903 and 1907) provided aengew of aspects of the
county, including natural history, pre-historic an8axon remains, the
ecclesiastical history and industrial history. Tiherd volume (1963) focused
entirely on the Roman remains in the county andsalisequent volumes have
dealt with specific parish hundreds.

The VCH builds an interpretive and narrative higtof an area around a
documentary framework which can provide an insighticcount of specific
buildings. Given the enormity of the whole projebie VCH is naturally limited
in the range of historic themes it can cover arso #he depth to which these can
be studied. It should also be noted that in otderompile this history, the VCH
draws heavily on both primary and secondary docuangrsources. Whilst this
broad scope of resources can potentially allowttiercorroboration of significant
historic events for certain buildings and placksré are certain limitations to this
approach. Firstly, there is the need for docunrgrgaurces, something which
may not exist or be known of at the time of resear&n example of this can be
seen at All Saints’ church, Theydon Garnon, whieeghiuilding of the brick tower
is identified as being by Sir John Crosbe in 15268€dd on the inscription on a
date plate on the south face of the tower. Unfately, the date plate appears to
have been interpreted literally by the VCH despite fact that the connection
between Sir John Crosbe and Theydon Garnon cotlldendiscovered at the time
(VCH, 1956, 270). Secondly, there is the poteriiekome historic documents to
be misinterpreted, either by the modern researcbetsy those who compiled
earlier, secondary sources used by the VCH. Ahéurtimitation to the VCH
occurs when certain sources are accepted in aitioakfashion, for example, the
church tower of St. Andrew’s in Earls Colne is padated to 1534 based solely
on a date plate recorded by the RCHME in 1923 (V2BQ1, 101) (see 2.2.3 for
the limitation to dating historic buildings with @aplates).

Whilst the VCH can offer useful insights into tleeal history of a specific
area or for individual buildings, there are potahtimitations associated with a
lack of documentary references, the possibilitydotumentary sources being
misinterpreted and the potential to readily acastain sources in an uncritical
manner, as illustrated by both the Theydon Garnuh Barls Colne date plate
examples. Consequently, the assessments of indiviouildings by the VCH
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have been used in compiling the archaeologicalwadsdor the buildings in this
chapter. However, where possible, the sources die the VCH have been

independently consulted.

3.1.3: ‘The Buildings of England’ series by Nikolas Pevsner

The Pevsner volume for Essex first appeared it 2% was revised in
1965 by Enid Radcliffe and more recently in 2007Jaynes Bettley (Bettley and
Pevsner, 2007, xv). The work consists of briefoacts of a vast number of
buildings around the county, covering pre-histée@tures to modern architecture,
although the emphasis is often more on the medtewdictorian structures. Each
site entry lists and describes the principal ecastical buildings followed by
accounts of other important historic structuresh@ immediate area. For large,
urban areas, perambulations are outlined to cénveptincipal monuments.

The general intention of the Pevsner series isrbvige an accessible
architectural historical account of important binlgs for the general public.
Consequently, it is not a rigorous or highly catiageference source. This is
especially true of the original work in which Pegsrrelied heavily on the
RCHME volumes (Bettley and Pevsner, 2007, xvi) antly spent six to eight
weeks in Essex itself, compiling highly concise asotvhich could potentially
result in a building interpretation being alterédiisread during later consultation
(Bettley and Pevsner, 2007, xvii). Pevsner alsesgd a few locations in the
original volume and in the intervening years otheave either been removed
from or added to Essex through a combination ohtpboundary changes and
new town development schemes (Bettley and Pev206r, xvii). Another factor
that has led to further changes in the original sRev volume is the greatly
improved knowledge of vernacular buildings over piaest fifty years, partly due
to the increased archaeological and scientificystfdhistoric buildings, such as
the increase in dendrochronological analysis (Bgtidnd Pevsner, 2007, xv-xvi).
Nevertheless, the original Pevsner volume is igdbgnised as an impressive and
(for its time) accurate piece of work (Bettley delvsner, 2007, xvii).

Much has been done in the recent revision to sethié errors and flaws
now recognised in the original Pevnser work forexssvith information relating
to significant discoveries being added from a widege of specialists (Bettley

and Pevsner, 2007, xviii-xix). Consequently, tihespnt volume on Essex is just
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as extensive as the original whilst offering mantoimed observations into the
buildings. An example of this can be seen in theyefor the ruined gatehouse of
Nether Hall, Roydon. Originally, this was descdbas an early Tudor manor
house (Pevsner and Radcliffe, 1965, 330) but tesgmt entry, which includes
details from both dendrochronology and recent rastm work, dates the
structure to the mid-i5century (Bettley and Pevsner, 2007, 651-652).
Although the current Pevsner volume for Esses falprovide a thorough

and detailed account for the buildings involvedhis study, it was still consulted
as a corroborative source to other references Bodirman effort to identify any
significant discoveries that may have been madg nemrently but which have yet

to be fully discussed or disseminated in academia.

3.1.4: Antiquarian volumes and journals

A broad series of antiquarian reference volumast éar Essex. Whilst
these are generally concerned with providing artohcs overview of the
settlements within the county, there are occasiorsdhnces where more specific
architectural features are described. Of thoselymed for Essex, the most
detailed is The History and Antiquities of the County of EsbgxMorant (1768).
The work is very extensive and thorough but focuiseavily on the historic
account of the many settlements in Essex. Howedetails of architectural
features are occasionally given about specific digjs, for example, at St.
Margaret’s, Tilbury-juxta-Clare, a reference is mad an inscribed date stone
within the church tower (Morant, 1768, Vol. Il, 236 Other antiquarian works
consulted included An Ecclesiastical Parochial History of the Diocesé
London (Newcourt, 1710), a reference that focuses orptteonage of churches,
‘History of Esseéx(Muilman, 1769-1772), although much of what isveced in
these volumes is identical to the work done by Mgrand History of Essex
(Wright, 1836), a reference that again focuses ihean the historic background
to specific places or properties.

In Essex, there are two key academic journals teddte to the
archaeology of the county. The first journdhe Transactions of the Essex
Archaeology and History Socidiggan in 1858 and has undergone three revisions
(the most recent series has changed its narmasgex Archaeology and Histyry

The second is thEssex Reviel892-1957), a journal that was more diverse in
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its coverage of topics but in which architectunadl dnistoric accounts of several
churches and historic buildings are given, manyttemi by the 19 century
architect Chancellor. Whilst several of the stesered by this project have been
included as articles in these journals, the dédaivhich individual buildings were
studied was not as rigorous or critical as moddudies. Nevertheless, the
articles are still of value as they can recorduieszg that may no longer be present
in the buildings today or that may have been Ibstugh excavation in the past.
Furthermore, the curreriEssex Archaeology and Histodoes provide highly

valuable and critical references to the histormperties covered in its articles.

3.2: SECULAR BUILDING LOCATIONS
The following diagram (Fig. 3.1) provides an ovew of Essex with the
different location of all the secular sites fromigfh samples were collected for

this project.

3.3: SECULAR BUILDING HISTORIES
3.3.1: Coggeshall Abbey

3.3.1.1: Archaeological assessment

Although Coggeshall Abbey was originally an ecesscal site, it
became secular in the 1 @entury and therefore its history will be giveprajside
other secular structures. The current remainsagfg€shall Abbey consist of a
modified, post-Reformation manorial complex thatosated to the south east of
the village of Coggeshall. Most of the monastigeass of the site have been lost,
including the main church and cloister buildingsthwonly a few peripheral
structures of the original abbey remaining. The & one that has drawn interest
from archaeologists and antiquarians since the Iéftieentury, especially with
regards to the early use of brick. However, atbenhas often focused on the
surviving remains of the original abbey and lessh@npresent manorial complex.

Different dates are given in different annals fbe tfoundation of the
abbey, ranging from 1137 to 1142 (Beaumont, 18963&. However, 1140 is
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Fig. 3.1: Map of Essex showing the location of difeerent secular sites sampled for this projeblote that Eastbury now lies within Greater
London following county boundary changes.

68



thought to be the most likely foundation date ais ik given by Ralph of
Coggeshall, a medieval chronicler and abbot oftteey in the early {3century,
who also correctly recorded an eclipse in the sgeae (VCH, 1907, 125). This
date also agrees with the evidence of Queen Madolsdation charter
(Beaumont, 1890, 87-88; VCH, 1907, 125). Whenioally founded, the abbey
belonged to the Order of Savigny but became Cisteraround 1148 following
the collapse of the Savignacs in 1147 (VCH, 19@b; Greatorex, 1999, 1). Itis
unknown when work began on the permanent monaetigptex, although the
high altar of the main church was dedicated to tSkiary and Saint John the
Baptist on the 18 August 1167 (Greatorex, 1999, 3), suggesting ah&ast the
church presbytery had been constructed by this. tiReph of Coggeshall records
that in 1168 the second abbot, Simon de Toni,ftefhis own abbey at Melrose.
It has been argued that Simon might have been mirésesee that the newly
acquired abbey was established along ideal Ciarerprinciples and that his
departure signified the completion of other ess¢riuildings in the monastic
complex, suggesting that other elements of the yaldoenplex had also been
completed by the late 1160s (Gardner, 1955, 19-20).

Due to the limited standing remains and the lackaofextensive and
thorough archaeological excavation of the site,rehes a high degree of
uncertainty surrounding the present understandifigthe abbey and its
development (Gardner, 1955, 22). A geophysicalesurdentified that the church
lay to the north of the present manorial complexa¢B and Black, 2004), a
location that agrees with earlier surveys of pamtdrks (RCHME, 1922, 166;
Gardner, 1955, plate V). In terms of the cloisbaildings, monastic complexes
often followed a general pattern in the locationspkcific buildings (Greene,
1992, 6-11). However, at Coggeshall, there isgrateof uncertainty as to what
the exact nature of the standing monastic remainginally were and
consequently different interpretations have beadyced over the years (Cultts,
1858, 174-182; Beaumont, 1890, 94-101; Beaumor#t] 166-76; Gardner, 1955,
22-30; Greatorex, 1999, 4-7). It is beyond thepscof this project to describe
each interpretation and consequently a synthesiwidg on several proposed
layouts will be offered instead. With regards tans of the abbey, the Royal

Commission produced a plan of the surviving remgsese Fig. 3.2) whilst
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Fig. 3.2: Plan of the surviving abbey/manorial cdexg(RCHME, 1922, 166).

the best plan of the layout of the monastic comjdethat produced by Gardner
(1955) (see Fig. 3.3).

The eastern range of the cloister is thought teeltnsisted of the chapter
house and is believed to be of a similar date éabbey church i.e. mid-12
century (Gardner, 1955, 22). South of the chapterse, one might expect the
warming room (Greene, 1992, 7), an argument whigautont proposes,
referring to the room as the colloquitory [sic],ialnis described as being situated
west of a small garden and the Abbey House (Beaym®g1, 71-72). Gardner
does describe ‘the colliquitory’ [sic] but interpset as the parlour and argues that
it is situated on the west side of the north ranigihe present house (see Fig. 3.3)
(Gardner, 1955, 23). It is therefore proposed thatbuilding situated south of
the chapter house was probably the warming roohre upper level of the eastern
side of the cloister is likely to have been thenditory of the monks (Greene,
1992, 7). The remains of the quadripartite vaulipdce that is likely to have

been beneath the southern part of the dormitoryeatdent in the form of
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Fig. 3.3: Plan showing likely layout of the Cistient abbey complex. The grey
area represents the post-reformation manorial ca@xgGardner, 1955, plate V).

moulded corbels, semi circular vaulting wallshaftel the keying of the vault in
the surrounding walls (RCHME, 1922, 167) (see Big). There is a lot more
uncertainty surrounding the southern and westargas of the cloister, although
it has been suggested that, in accordance withlayeut of other monastic
complexes, the southern range contained the kitereh refectory whilst the
western range contained tbellarium (see Fig. 3.3) (Gardner, 1955, 23). Limited
excavations found that the west side of the clpistes rebuilt around the mid-15
century in which a wall containing moulded brickagters was uncovered. This
Is thought to have support a sill from which it Hseen suggested brick arches
filled with moulded brick tracery rose upwards (Gaer, 1955, 30). Large
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Fig. 3.4: Evidence of sub-dormitory vaulting at 8wrn end of eastern cloister
range. Note the wallshaft with moulded capital akelying marks for the
quadripartite vaulting to the underside of the daory.

Fig. 3.5: Moulded brick mullions, thought to date the mid-15 century. It is
believed that these were originally recovered ftbmwest side of the cloister.

72



guantities of these moulded bricks for the archliong and tracery have been
discovered and stored on the site (see Fig. 3M)is also thought that the
lavatoriumwas being built on the west side of the cloistethas time (Gardner,
1955, 30). The fact that there does not appele wimilar rebuilding work on the
east side of the cloister suggests that the woskved completed, probably due to
the closure of the abbey in the early"X@ntury (Gardner, 1955, 30).

Whilst little may remain of the cloister and ablmwyrch, there are several
standing structures that incorporate monastic mesngsee Fig. 3.2). These
include a building orientated along an east-wes$ awuth of the vaulted area
beneath the dormitory, thought to have been thetabldgings (see Fig. 3.6)
(Gardner, 1955, 26; Greatorex, 1999, 7). Leadinmfthe south side of the 16
century manor and butting onto the east side offah@er dormitory, there is a
two storied corridor, the lower level consisting sttp of three bays of
quadripartite vaulting (see Fig. 3.7) (RCHME, 192@7). It is interesting to note
that the vaulted space has been plastered andegatot represent ashlar,
suggesting that the brickwork exposed in the waiés originally treated in a

Fig. 3.6: View from south west of two monastic dingys. That on the left is
thought to be the abbot’s lodgings whilst the baddon the right is thought to be
the guest house.
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Fig. 3.7: View looking south through the corridoNote the plastered brickwork
of the corridor painted to imitate blocks of ashléest seen on the longitudinal
ridge rib at the top of the image.

similar manner. It is believed that this corridwiginally connected the abbot’s
lodge to the infirmary, a structure thought to hbeen located in what is now the
16" century manor house and of which virtually nothigvives except for a
series of brick columns and a lancet arch, aligdledg an east-west axis (see Fig.
3.8) (Gardner, 1955, 25). Finally, a smaller sefgabuilding located south of the
others and orientated along a north-south alignmeethhought to be the abbey
guest house (see Fig. 3.6) (Gardner, 1955, 25-Zd)e only structure of the
monastic complex that has remained relatively intei¢he capella extra portas
(gate chapel), now St. Nicholas’ Chapel (see Fig).3This building is located
approximately 180 m west of the main abbey complea was converted into a
barn after the dissolution. Following substantedtoration in the 1860s, it was
returned to its ecclesiastical nature (Beaumori01803; Watkin, 1996, 293). It
consists of a rectangular structure and has thaeeet windows with a two
centred outer order arch in both the east and faess (RCHME, 1922, 165).
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Fig. 3.8: The top image shows the Infirmary coluwith scalloped capital, now
highly worn. The springing for the lancet arch che seen above the capital
whilst the crown of the arch is seen in the botiorage.
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Fig. 3.9: St. Nicholas’ Chapel. Originally this itding acted as theapella extra
portasto the abbey complex.

These surviving structures from the abbey complexcamplicated and
appear to have been dated chiefly by stylistic uieet where these survive.
Deriving a thorough chronological sequence for gheviving abbey buildings is
beyond the remit of this thesis. However, onehef best accounts to have been
given is that by Gardner (1955) and an outlinehas sequence is now offered. It
is thought that the columns in the infirmary ar@temporary with the main body
of the church and probably date to the collectidnbuoildings that had been
constructed by ¢.1168 when Simon de Toni returoeldelrose Abbey (Gardner,
1955, 25). It is then thought that a single stbs&ucture was erected at the site
of the dormitory ¢.1180 but that this was lateruittbas a two storied structure,
the lower chambers being vaulted, when the corndas added ¢.1220 (Gardner,
1955, 27-28). It is then suggested that the abdotlging and guest house were
probably erected around c¢.1190 (Gardner, 1955, 726wdth the corridor and
capella extra porta®eing built ¢.1220 (Gardner, 1955, 28-29).

It is thought that the bricks used to build the eplwvere being produced
locally following a discovery made in the"l8entury of what was thought to be a
medieval kiln located approximately 1.2 km northstvef Coggeshall in an area
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known as Tilkey (interpreted as being a corruptdhfof ‘Tile Kiln’). The kiln
was discovered in an area which was being dug én18' century for ‘brick
earth’. Upon discovery, the kiln collapsed but veescribed as having arches
constructed from bricks like those at the abbeyokBn moulded bricks, again
like those from the abbey, were also found in dwality (Cutts, 1858, 182). This
production site has since been called into questimd another possible
production site located just north east of the glitses also been suggested based
on notes made in 1887 by the antiquarian Beaunualawiing the discovery of
early brick wasters (Drury, 1981, 139).

Whilst the abbey remains are certainly valuabléenms of the history of
medieval brick in England, the site also has a-peformation brick manor
which, as has already been mentioned, incorposatestural elements of the 12
century abbey in its fabric. Less attention hasnbgiven to the manor house by
antiquaries and archaeologists and it thereforkslac thorough archaeological
assessment. It is a complex building that is gdhyethought to have developed
during the course of the #&entury (RCHME, 1922, 167; Gardner, 1955, 21-22;
Walker, 2007, 11). The earliest reference to aandiouse within the abbey
complex is in the will of Sir John Sharpe (died 8 1Whilst details of the manor
are not given it does suggest that the building éwadted prior to this date and
also illustrates the state to which the abbey'suftes had deteriorated by this
stage through this unusual action (Beaumont, 1®A%, Gardner, 1955, 21;
Greatorex, 1999, 42). Further details of this nmaare provided in a new lease,
dated 1528, to Clement Harleston. The mansion dessribed as close to the
infirmary of the monks and had a garden to the wsth in turn had the monks’
warming room beyond (misinterpreted as the parloufFig. 3.3) (Beaumont,
1921, 62; Gardner, 1955, 21; Greatorex, 1999, 42)the north east wall of the
current building there is a redundant fireplacee (&. 3.10) suggesting that this
original mansion was located to the north eashefdurrent building and that the
garden was located beneath the north range ofrésept building (see Fig. 3.3).

As a result of the dissolution, Coggeshall Abbeyswsarrendered to the
Crown on the 8 February 1538 (VCH, 1907, 128). Whilst Harlesteas not
evicted upon the surrendering of the abbey, hdedide shortly afterwards. The
property then passed to Sir Thomas Seymour in Mas38 but by 1541 he had
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Fig. 3.10: The redundant fireplace attached to ¢lastern wall of the north range
of the present building, suggesting a likely logatifor the first manor at
Coggeshall Abbey.

sold it back to the Crown (Greatorex, 1999, 43).sukvey undertaken in May
1541 mentions that the church was prostrate aretddfbut that the lodgings and
cloister were untouched (VCH, 1907, 128). By 15Momas Paycocke, a
wealthy Coggeshall clothier, was in possessiomefitouse. He left the manor at
Coggehall to his daughter, Anne, and her husbanchaRl Benyan in 1580
(Beaumont, 1921, 63-64). Early accounts of thesgme building record a shield
with the initialsg ® o and the date 1581 beneath it situated above thehpo
entrance (RCHME, 1922, 165). This date plate leshbnterpreted in a number
of different ways. Naturally, many have suggestetd it signifies the date when
the present structure was largely completed by BenfRCHME, 1922, 165;
Gardner, 1955, 22; Bettley and Pevsner, 2007, 24However, different
interpretations have been offered. It has beergestgd that the porch was
originally of one stage which was contemporary wité brickwork of the western
wall of the north range (Beaumont, 1921, 66-67)he Tevidence for this was
proposed by two slight inclines in the brickworknmediately above the entrance
to the porch that were thought to have originadigntinated in a point, probably
with a decorative finial at the peak. It was tliere thought that the date plate
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might relate to when the second stage of the paad added (Beaumont, 1921,
66-67). However, examination by the author ofahea of brickwork between the
first and second stage of the porch does not simywohbvious signs of breaks in
the building work. This suggests that it consitsa single construction phase
and that the inclines are offsets in the wall, jpidp intended as a decorative
feature. A third suggestion associated with thie gidate is that it represents the
addition of the porch and rebuilding of the loweaages of the north range
(Walker, 2007, 11). Certainly, the lower brickg#a of the north range and the
porch are connected by a string course which wesujgbort the argument that
they are contemporary. Ultimately, it is impossibb determine for certain what
the date plate signified in terms of the historytied building. It should be noted
that it is a dating source which must be treatetti waution, potentially indicating
significant life events rather than specific builgliepisodes (see 2.2.3 for the
possible limitations of date plates).

The present manor house is a complex amalgamatios-used building
material from the abbey ruins, including™2entury brick and building stone,
both worked and in plain ashlar blocks. There large parts of the manorial
complex where red ‘Tudor’ bricks have also beerdusg survey focusing on the
architectural features was recently undertaken iwitihe present house. It
identified five main phases in the developmenthef building (see Fig. 3.11). In
terms of assigning absolute dates to the diffgpbases, phase 1 relates to th8 12
century pillar, thought to have been part of thigrnmary (see Fig. 3.8). With
regards to the dates of the remaining four phadese is limited information
except from the relative chronology. The northgerms suggested as being the
next phase (phase 2) and was probably built poid560 (Walker, 2007, 11). If
the open fireplace on the east side of this rarsgeonsidered to be part of
Harleston’s original manor (see above and Fig. )3thén the east wall of the
north range probably dates to at least 1528 (tlie dathe lease to Clement
Harleston), suggesting that the north range wabgiy erected between the
1530s and the 1550s. Certainly, the mention ofasden to the west of
Harleston’s manor would provide an open area tddbilne north range upon.
After this, the next phase of development (phase 8)ought to be the cross wing
which it has been suggested was added betweem@ds And the 1570s (Walker,
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Fig. 3.11: Phasing of Coggeshall manor house a<niesd by Ryan (RCHME,
1922, 166 with additions by author based on WalReg7).

2007, 11). The next proposed development is tatldwer stage of the north
range was partly rebuilt in brick and the porchextith 1581 based on the date
plate (Walker, 2007, 11), the contemporary naturéghese two events being
evident in the string course connecting the twacttres. The remaining phases
of development consist of the addition of the r&taircase (phase 4), probably in
the late 18 or early 17" century, with a final rear addition being addedhte east
of the rear staircase (phase 5), probably in tte 18" or 19" century (Walker,
2007, 11). This sequence of development is the swaprehensive that has yet
been undertaken for the manorial house at Cogdeshbky. It broadly agrees
with the present understanding of theé"ientury history associated with the

abbey, although there are still areas where knaydesl lacking, for example, the
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date when the earlier manor, of which the operplaee in the eastern wall of the
northern range survives, was removed.

In terms of the project, the brickwork in two aredghe present structure
have been investigated. These were the brick aoltmat is thought to have
originally been part of the mid to late M 2entury infirmary complex and the
brickwork at the base of the western face of thgheon range, an area most
likely to contain late 18 century brickwork. Focusing on these two arehs, t
brickwork of the column has been generally ascriaettid to late 12 century
date based on similarities to the shape of bricisaeated in the main church
(thought to have been completed by 1168) and tlesepice of the carved
scalloped capital (RCHME, 1922, 168; Gardner, 125, The brickwork of the
lower stage of the north range has been ascribéateaof c.1581 based on the
string course between the brickwork of this range the porch where a date plate
of 1581 was originally situated (Walker, 2007, 11)owever, this evidence is
tentative, especially when it is considered thaterhad recently been a change of
ownership to Richard Benyan and Anne Paycocke 8019t is therefore more
appropriate to state that the brickwork in thisaanas probably constructed in the

latter half of the 18 century.

3.3.1.2: Coggeshall Abbey sampling locations

For this project, the north wing and the infirmaglumn were sampled
(see Fig. 3.12). The sampling point of the northgawas on the external western
wall, approximately 0.34 m above ground level (Beg 3.13). Slightly above the
sampling point was a string course of moulded briotéw highly weathered,
connecting the porch and the north range. Dubédcstring course connecting the
north wing and the porch, a date of ¢.1581 hasiqpuely been ascribed to the
brickwork in this area (see 3.3.1.1). The wall veasnposed of a mixture of
masonry blocks and large quantities of both ‘Copggl'sand red ‘Tudor’ type
bricks generally laid in a random manner althougenapts had been made in
places to form an English bonding to the brickwoflhe mortar joints around the
sampled brick were highly varied in thickness, taggrom approximately 5-20
mm. The core was unusually long (185 mm) and thppeared to be brick at the

rear of the sampled brick.
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Fig. 3.12: Sampling locations at Coggeshall AblRCKME, 1922, 166).

Fig. 3.13: The brickwork immediately around the p&riocation on the northern
range at Coggeshall Abbey. Note that the two tmyrses of brick comprise the
string course which connects the north range topikeh. The scale bar is 20 cm

in length.
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Fig. 3.14: The mid-12 century medieval brick column that is thought e
originally been part of the infirmary. The arrowdicates the sampling point.
Note that the pillar was originally of greater diater but the outer surfaces of
the bricks have eroded.

The infirmary column is thought to date to the rii#f century and is
composed of moulded ‘Coggeshall’ type bricks laithveurving stretcher faces
exposed. The brick had clearly been eroded aisdciertain that the column was
originally larger than it is today. The brick thaas sampled came from the west
face of the column (see Fig. 3.14) and proved Wenyl to drill with the electric
corer. A small sample approximately 40 mm in léngls eventually extracted
by means of using a pilot drill attached to thecwle drill core. Upon
examination of the interior face of the extractadhple, traces of what may have
been a flat surface were discovered. This suggleatshe back of the brick may
actually have been reached during the samplinges@nd that the original
external face of the brick had eroded over thewresd. The mortar joints around
the sampled brick were fairly thick (approximatdl) mm). The rear of the
sample core appeared to be brick but this wascdiffto determine for certain due
to large amounts of brick dust that had been cotegaato the brick during the

drilling process.
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3.3.2: Eastbury Manor House, Barking

3.3.2.1: Archaeological assessment

Eastbury Manor (see Fig. 3.15 and Fig. 3.16) iEl@abethan ‘H-shaped’
brick mansion located in the middle of a post-wauding estate in Barking. It
has attracted the attention of many antiquariamsaachaeologists over the years
and has had an interesting and at times precalifeusThe historic significance
of the building was recognised early on and wassegbently assessed by
antiquarians from an architectural perspective rf&aand Black, 1834). Whilst
highly valuable at offering an insight into the ldiig during the 19 and early
20" centuries, these reports are not as detailed orotigh as modern
archaeological assessments. Instead, they focus imeavily on the architectural
layout and more ornate features of the buildinghsas fireplace surrounds.

Fig. 3.15: Eastbury Manor House from the south.
Eastbury was originally under the ownership of BagkAbbey and, whilst

there is thought to be no surviving structural ewick today, it is believed that
there could have been some form of structure istemce prior to the present

84



Fig. 3.16: Eastbury Manor House from the South78@ (ERO I/Mp 18/1/25)

building. The evidence for this comes from thet fdat when the abbey was
dissolved in 1539, the ‘messuage’ (house with didimgs and lands) of Eastbury
passed to Nicholas Stoddard before being granteddmyy VIl to Sir William
Denham in September 1546 & P Hen. VIII, XX 2, No.53VCH, 1966, 201).
Further evidence suggesting that a farm was preserthe site is offered in an
early 18" century account of the history of Barking Abbegttiescribes how ‘In
3. Edw. VI [1550] Sir Will Denhamheld.....a messuage call'd Eastbury’. The
account later mentions ‘The Manor, capital MessuageFarm of Eastbury’
(Newcourt, 1710, Vol. II, 33). A late ¥8century account of the property also
describes how the ‘farm belonging to it [the preédmnlding], was, in the reign of
Edw. VI [1547-1553], in the possession of Sir With Denham’ (Grose, 1780).
It is possible that the farm outbuildings surviibd erection of the present manor
and may have still been standing as late as tHg 2P century. An accurate
engraving of Eastbury made in 1780 (Fig. 3.16) sh@awmumber of buildings
around the main manor house. An earl§ t@ntury survey of the manor briefly
mentions a farm yard with barns and out housesersouthern side of the manor
house (Clarke and Black, 1834, 14) and earl{) @éntury surveys of the manor
also make reference to two large barns, which weggested to date to the™6r
17" centuries (London Survey Committee, 1917, 29; REHNI921, 10). On
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reflection, there is sufficient evidence to sugghsat a farm complex had existed
close to or on the site of Eastbury manor houserbethe present building was
erected.

After having been granted the manor in 1545, Denhaid the property
until his death in 1548 when it passed to his dgrgtMargery, and son-in-law,
William Abbott. Margery died within eight monthg ber father and the manor
remained with Abbott for a further eight years bhe sold it to John Keele in
1557 (Bamford, 1906, 428; VCH, 1966, 201). Eastbwas then sold on to
Clement Sysley on thé"May 1557, suggesting that Keele may have beengcti
as an agent for SysleyC&l. Pat. R., 1555-1557, 3R7 Certainly, Sysley, a
wealthy merchant from an ancient Yorkshire famibgught large portions of
property in the Barking area, possibly with theemton of forming a large
territorial domain in the region (Sage, 1864, 348H, 1966, 201). Although the
exact construction date for Eastbury is unknowhag long been thought that the
present manor was built by Clement Sysley (Clankeé Black, 1834, 8; Cultts,
1863, 134; Bamford, 1906, 428-429; London Survemn@ittee, 1917, 19; VCH,
1966, 201-202). He finally took up residence ie tBarking parish between
1560-1562 and it has been suggested that he psobalghn construction work
shortly afterwards (Sage, 1864, 348; Bamford, 1928). Sysley held the Manor
until his death in 1578, bequeathing it to his wik@ne, with reversion to his son
who was at the time a minor (Sage, 1864, 349).

There are several factors that support the suggest Sysley erecting the
current building at Eastbury. There are antiqumaacounts of a water head on
the south side of the house that bore the date ®¥i¢h was present up to the
mid-20" century (Grose, 1780; Pevsner and Radcliffe, 198%, and also
accounts of a tradition of the date 1572 being @@mn the brickwork inside the
building (Clarke and Black, 1834, 8; Cutts, 18634)L Further evidence exists in
the form of a tree ring date of 1566 that was detifor the timbers of the roof
(Tyers, 1997). There are also documents that tef&ysley and Eastbury. One
dated to 1572 refers to “Clement Sisley of EstbyHaule” (CR Man. Tott.)
whilst another dated to 1570 refers to “ClementeSiof Esterby Hall in the
Parish of Barking in the County of Essex” (DHC, BF 13/6). An indenture
dated to 1568 also makes reference to “Clement (ESEof Estberry Hall
Barkinge” (ERO, D/DB T502). These documents supfite tree ring date and
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architectural features, suggesting that Sysley cccudve been living in the
completed manor by the late 1560s.

From a stylistic perspective, there are severatespof the structure that
suggest a construction date. Certain charactsisire seen as indicative of
Renaissance influences and suggest that the byilskfongs to the Elizabethan
era, specifically the symmetrical nature of the shiaped’ plan (enhanced by
locating the chimney stacks on the inner facingty@ud side of the building), the
outward facing nature of the large windows sethe external walls and the
regular grouping of the gables (London Survey Cotte®j 1917, 19; Cherrgt
al., 2005, 129-130). However, there are severalrdiatures to the building
which suggest a late Gothic or early Tudor date aadtrast the idea of a
construction date of the 1560s or 1570s. Theskidecthe moulded chimney
shafts, the circular newel stairs housed in octabtuirets, the arrangement of the
central hall with a cross passage (now removed, dlbcurrence of brick
diapering, the moulded finials on the gables arml roulded brick pediment
above the porch entrance (London Survey Commiti@&7, 19; RCHME, 1921,
9; Cherryet al, 2005, 130-131). These differing features affecdit to explain
but it has been suggested that aspects of theirmyifdight have been built prior
to the dissolution of Barking Abbey in the 1530stbat they are a result of
conservatism if built following the Reformation (hdon Survey Committee,
1917, 19; Cherret al, 2005, 130).

From an archaeological perspective, there are tspedastbury which
suggest that materials from an older structure vbeiag re-used in the present
building. In the late 1® century, a small niche with a cusped and foliaezh,
which was thought to date to the™&r 15" century, was discovered on the
ground floor of the western wing (London Survey Quoittee, 1917, 24).
Originally regarded as a piscina to a chapel innthiese, the idea was later refuted
due to its location in the western wing which haligke kitchen apartments.
Equally, its medieval description suggested it baén inserted from an earlier
structure (London Survey Committee, 1917, 24). THature of this earlier
structure is unknown but it is possible that it waken from Barking Abbey
following the dissolution in the 1530s. Anotheatigre that could suggest re-use

is the occurrence of darkened, vitrified brickwookserved in the northern cellar
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Fig. 3.16: The southern wall of the northern cellarOccasionally, darker,
vitrified bricks can be seen among the more stashidad bricks. The bottom
image shows a closer view of one such darkened.bric

following sample collection (see Fig. 3.16). Urtorately, the use of whitewash
prevents any obvious diaper patterns being disdeimés current state, although
the use of any diaper work in an obscure and higgeh of the building makes

little sense. It is possible that the vitrifieddis were simply a small number that
were accidentally fired to a higher temperature nvtiee bricks were originally

produced. Unfortunately, this does not explain whg vitrified bricks were

incorporated into the wall as opposed to beingestdor use in the other areas of
the building where diaper work was intended. Qlecéion, the occurrence of the
vitrified brick might suggest that some bricks wdreing re-used during the
building work. It is possible that some of the aietive features outlined above

may also have been re-used from an older structAreexample of this can be
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Fig. 3.17: Timber treads of the newel staircaseertesd into the encasing brick
wall. Note the use of grey slate (circled) to wedige timber into place in the
wall socket.

seen in the surviving timber newel staircase wlieeetreads have been wedged
into place with roof slates (see Fig. 3.17) sugggghat the fit was not flush with
the brickwork, although the possibility of poor tsaanship cannot be ignored.

If materials were being re-used in the erectionth& present building,
there is the issue of the source from which theyeveing robbed. A late 19
century account of the building notes that the Kwiark at Eastbury was of a
similar dimension and bonding to Gale Street Faman,structure located
approximately 1.5 miles from Eastbury and thoughtbe of a similar date
(Streatfeild, 1872, 166). The account goes on &rrilge how Gale Street Farm
itself is composed of building materials from areewlder structure, which is
suggested as being Barking Abbey (Streatfeild, 1865). It is possible that
materials may have been sourced for Eastbury Mé&oon either Gale Street
Farm or Barking Abbey prior to the erection of firesent building.

Overall, given the above evidence, it would seeasonable to describe
the construction of Eastbury Manor house as havegun sometime shortly after
Sysley took possession of the property in 1557 #rad the majority of the
building had been completed around 1566 when tinelrdehronology indicates
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that the present roof is likely to have been itsthl It seems likely that the
erection of parts of the building involved the euof building materials from
other surrounding properties, possibly taken frdra hearby Barking Abbey.
Further work probably continued on smaller elemeftthe building, such as the
external guttering and internal fittings or decummas$, which are thought to have
been completed by the early 1570s. Thereforeains that the bulk of Eastbury
Manor was erected between 1557 and 1566, althobhgh ttue date for

construction must lie between 1557 and 1578.

3.3.2.2: Eastbury Manor sampling locations

There were four sampling locations in Eastbury onaeach of which was
sampled twice in order to allow for a comparisorth@ results. Consequently, a
total of eight samples were collected (see Fig8)3.1With the exception of the
brick cores collected from the first sampling lacat all the samples had brick
and traces of mortar behind the cores. Those fitenfirst sampling location

were too deep to drill through to the rear duehtohieader bonding of the wall.

T . i 340-2 & 340-5
34078 & (ground floor)
340-8 e

(second

floor)

340-3 & 340-6 340-1 & 340-4
(ground floor) (cellar)

Fig. 3.18: Sampling locations within Eastbury Martdouse (note that this plan
only shows the ground level of the building. Sa&asphken from lower and upper
levels are described in the diagram) (RCHME, 1991,
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The first sampling location was in the northerflatewhere two cores
were drilled from the southern wall (see Fig. 3.19he two samples were from
the same course of brickwork which was approxinyatem above the basement
floor level. The brickwork in this area was pdityiaobscured by whitewash.
However, it appeared to be laid in a header bortd aamprised mainly of red
‘Tudor’ bricks with the occasional darkened, pdlyiaitrified brick.

Fig. 3.19: The southern wall of the northern cellaihowing the brickwork around
the sample locations. The two sample points acted.

The second sampling location was in the south veesh of the first floor,
known as the panelled room. The two samples walteated inside a cupboard
on the western side of the room. This wall wasecett in a layer of plaster,
approximately 10 mm thick and with animal hair inmarated into it for binding
purposes. A portion of the plaster had fallen aveaposing the brickwork
beneath (see Fig. 3.20). The brickwork that wgsoe&d was red ‘Tudor’ brick,
laid in English bond and had dark inclusions withfabric. The mortar joints
around the bricks were quite thick (approximatédy2D mm).

The third sampling location was in the north eastm of the first floor,

known as the summer parlour. Two samples weredeil from the south east
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Fig. 3.20: The exposed fragment of brickwork inwestern wall of the cupboard
in the panelled room. The sampling locations Hasen circled. The scale bar is
20 cm in length. The image illustrates the aesthatpact the sampling has on
the brickwork since the lower of the two sampleedmoles in this image has been
repaired and allowed to dry over the course of sgvaonths.

corner of this room (see Fig. 3.21). The brickwbdd been exposed above a
height of 1.2 m with that beneath being coveredainhick layer of painted
plasterwork. The walls consisted of red ‘Tudoiitks laid in English bond which
had occasional flaws in the pattern. The brickeevgmilar to those in the second
sampling location (the panelled room cupboard),hwitark inclusions and
occasionally large flints in the fabric. The bmakrk was set in quite thick mortar
joints (approximately 10-15 mm).

The fourth sampling location was in the south easter of the attic space
within the building. A portion of brickwork had beme exposed underneath a
layer of modern plaster covering the walls (see BiB2). The exposed area was
too small to establish the true bonding patternibappeared to be irregular and
not the typical English bond. Traces of plastdremohg to the brickwork made it
difficult to determine the nature of the fabricadrany inclusions within the bricks
themselves. However, they were the red ‘Tudorétgpd were set in thick mortar

joints (approximately 10-20 mm).
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Fig. 3.21: The western wall of the summer parloonf which two samples were
extracted. The sample points have been circldte stale bar is 20 cm in length.
As with Fig. 3.19, this image illustrates the aesithdifference between a recent

sample collection and a repaired sampling point.

Fig. 3.22: The south western corner of the attiacgwhere two samples were
collected. The sample points have been circldtk stale bar is 20 cm in length.
The image shows the wet mortar repair work shaaftger sampling had taken

place.
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3.3.3: Layer Marney Towers

3.3.3.1: Archaeological assessment

Layer Marney Towers is an impressive and impostigcture, located
approximately seven miles south west of Colchestet renowned for its early
English Renaissance decoration in terracotta (RCHMR2, 158; Campbell and
Pryce, 2003, 141). The name of the site is wetlsen for the highlight of the
current complex of buildings is the tall and ormateecorated brick gatehouse
(see Fig. 3.23). Unfortunately, such an impresgiwigding has yet to receive a
thorough archaeological assessment and earlientiattefrom antiquarians was
often focused on the background of the Marney famiho are thought to have
begun building this unfinished manorial complex.s well as the domineering
gatehouse, the site comprises two wings attachéuketeast and west sides of the
gatehouse, a timber barn, a long gallery rangetédcenmediately south of the
eastern wing and a church located to the south ofeite central gateway (see
Fig. 3.24). With the exception of the barn, alltbé main buildings are built in
brick.

REdii!

Fig. 3.23: The central gatehouse to Layer Marnew@is.
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Fig. 3.24: Plan showing the layout of the princigalildings at Layer Marney
(RCHME, 1922, 159). Note that only the cornerh@ thurch is shown on this
diagram.

The Marney family had held land in Layer Marneycsirthe mid-1%
century but only rose to high office in the laté"&hd early 16 century (Morant,
1768, Vol. I, 406; Anon, 1865). It is not certantnether there was a manorial
complex situated close to or on the present siferbethe current series of
buildings were erected. However, there is strondesnce to suggest that one did
exist and that parts of it may still be standir@onsidering the church first, there
is a reference to William de Marney founding a ¢hanollege in 1319 (Salmon,
1740, 447) and the present building contains séveatures which support the
existence of an earlier church. These includeiesef worked stones, including
a 12" century chevron and billet ornamental piece, @ 1a" or early 1% century
bell, a large, iron bound chest with two locks, bt to date to the Y4or 15"
century, the alabaster tomb of William Marney (dietl4), originally sited close
to the altar but now located in the chapel nortihef chancel, and a 1%entury
screen between the nave and chancel (Chancellda8al9%’2; RCHME, 1922,
156-157). When repair work was undertaken on theah in 1911, post-Norman
stonework was also discovered in the fabric ofdimerch (Chancellor, 1918a, 65)
and during more recent repair work to the churchvats discovered that the

stonework of the tower buttresses consisted ofseztumaterial, probably from
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early 18" century windows, doors or arches (Andreetsal, 1986, 173). The
timber barn has also been dated to the mii-ddtury but contains re-used™3
century timbers (Bettley and Pevsner, 2007, 529).

Focusing attention on the rest of the current mahaomplex, there is
evidence to suggest that both the east wing antbtfyegallery range pre-date the
gatehouse and western gallery. Considering thierasing first, the alignment
of the building is slightly different to that of éhgatehouse and western wing,
suggesting two different phases of constructiomnurtiHermore, the western wing
and gatehouse both contain terracotta for windosv doorway ornamentation, a
feature that is absent from the eastern wing whemnee and brick is used instead
(RCHME, 1922, 158; Ryan, 1996, 81). It has beaggssted that this is a result
of the construction work being brought to a hastyatusion following the deaths
of Henry and John Marney (Ryan, 1996, 81). Howegeen that the different
alignment between the two wings around the gatehatiss more likely that the
use of different materials represents differentsgisaof construction.

Originally the eastern wing was separate from theelgouse, the space
between having been filled with a series of roomshie early 20 century. If
these later additions are ignored and the origenal of the east wing considered,
it is seen to consist of a gable end that is sgigmaicular to its main axis (see
Fig. 3.25), possibly indicating that originally teewas a cross gable at the west
end of this range. The gable is likely to be comgerary with the range, as
indicated by a string course located between tlwestaries which continues along
the south side of the building (see Fig.3.25).sHould be noted that the upper
window of the western gable end contains the inik# in one of the window
spandrels (RCHME, 1922, 158). To whom this relaeactly is uncertain. It
might refer to the monarchs of the early'I&ntury (Henry VII and Henry VIII),
the period when Layer Marney is thought to havendaelt, or to Henry Marney,
the individual thought to have initiated constraotiwork (see below for
discussion on the possible builder of the propertifowever, whilst the initial
may refer to these individuals, the spandrel majko refer to another individual
from an earlier period or could have been replacede-carved to suit the
changing circumstances and does not necessarillyetistructure to the early 16

century. It is therefore suggested that the easténg was originally a free
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Fig. 3.25: The cross wing gable end at the wesésh of the eastern wing. Note
the string course below the upper window which iooes further around the
building and the stone spandrels to the upper windo

standing building that was constructed at an eapieriod than the central
gatehouse and western wing.

Focusing on the long gallery range, there is ewideio suggest that this
structure pre-dates the construction of the cemas¢house and western wing.
There are features already discussed for the easiag which also occur in the
long gallery. These include the fact that the ding is not aligned parallel to
either the eastern wing or to the gatehouse antewewing and the fact that the
building contains no decorative terracotta elemdmis does have a number of
original doorways with stone heads (RCHME, 19228-159). At the south
western corner of the long gallery range there thee remains of a moulded
window jamb indicating that the building originaléxtended further to the west
(RCHME, 1922, 159). The extent to which it extethdeestwards is therefore
unknown since the present west end is not origima¥jng been replaced in the
early 20" century (Chancellor, 1915, 304). Neverthelesshér encroachment in
that direction would obstruct the view or appro&mivards the central gatehouse.
Such an encroachment would suggest that the ramgestanding prior to the

construction of the central gateway and westermgwiih also indicates that part of
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the western end has been taken down at some poisgjbly with the materials
being re-used in the new construction of the gayesvavestern wing. It is also
interesting to note that both the long gallery magd eastern wing have similar
roof structures (RCHME, 1922, 159), potentially gesting that they were
constructed at similar times, probably before teat@l gatehouse and western
wing given the above discussion. Unfortunatelyer¢his no comparative
description given of the western wing roof but camgon to those of the eastern
wing and long range gallery could potentially prdwghly informative.

It is therefore highly likely that prior to the eten of the current
gatehouse there had been a series of buildings resingp an earlier manorial
complex. This included the present barn and therstrong evidence that a
church was also part of this collection of builddngThere is suggestive evidence
indicating that the eastern wing and long galleaagge might also pre-date the
erection of the gatehouse and western wing. # #8ngument is true and the site
had brick structures on it then the question ars®go who is likely to have
erected these buildings? One possible suggessiahat the daughter of Sir
William Marney (died 1414), Anne, married Sir Thanayrell, the individual
thought to have built East Horndon church in biitkhe 18 century (see 3.5.4)
(Morant, 1768, Vol. |, 406; Ryan, 1996, 51-52). riRes there was an exchange
of craftsmen between the Tyrell and Marney familig€3ertainly, a 18 century
date would agree with the timber barn. With regata the present manorial
complex, whilst there is no definitive evidencehds long been held that the
central gatehouse, the two flanking wings, the Igallery and the church (located
to the south west of the gatehouse) were consttuctthe first quarter of the 16
century by Henry and John Marney (Hayward, 186518 7RCHME, 1922, 157,
Ryan, 1996, 79; Bettley and Pevsner, 2007, 526yerGthe above discussion, the
dates of construction of the eastern wing and @hg Qallery range must now be
called into question. However, there is still @nde to suggest that the church,
gatehouse and western wing were built by HenryJatch Marney.

Henry Marney was born around 1456-1457 and histdspower began
when he took on various roles in the early Tudgime during the late 15and
early 16" centuries, gradually rising up the social ranks gaining many honours
during the reigns of both Henry VII and Henry VIIThese included being made

a privy councillor to both monarchs and appointectaptain of the king’s guard
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to Henry VIII (ODNB, 2004, Vol. 36, 735-736). Uttiately, Henry Marney
reached baronial status under Henry VIII on tHeAril 1523 but did not live
long to enjoy his newly appointed honour as he diedthe 24 May 1523
(ODNB, 2004, Vol. 36, 736). His male heir, Johnrih&y, did not long outlive
him, dying on the 2% April 1525 and bringing an end to the Marney fantiihe
(Ryan, 1996, 79). Whilst there are no documentuyrces detailing when
construction work was underway on the present mdhere is strong evidence in
the wills of Henry and John Marney that suggest thalding work was taking
place at the time of their deaths. Henry Marndlyifestruction in his will for an
alms house to be erected in brick (King, 1869, 150}. It is thought that an alms
house was built close to the house and there éfesence to it later in the 16
century being granted by Elizabeth | to William pgy and Robert Dawe in 1592
(Morant, 1768, Vol. I, 409). This suggests thatlrmwas being produced close to
Layer Marney in the 1520s. He also left instrutsiohat the chapel he had begun
building next to the chancel of the parish chur@swo be finished along with the
production of a tomb for him located between thandel and this chapel (King,
1869, 150). A canopied tomb of terracotta withediilgy in catacleuse (a black
Cornish stone) stands in the space described iwilhegsee Fig. 3.26). This
implies that this part of the will was executed auggests that work on the brick
chapel was underway when Henry Marney died in 1523.

The tomb of Henry Marney is ornately decorated andludes
Renaissance details although there are still feattinat are more akin to the
Gothic style, such as the angle pilasters. Othpeas suggest that it is the work
of foreign craftsmen, such as the modelling of thee and the semicircular
pediments on top of the canopy which are a predamtiy Venetian motif
(Bettley and Pevsner, 2007, 530). John Marney lefidhe substantial sum of
£200 towards the completion of the church, altholgldoes not specify whether
it is simply the northern chapel begun by his fatbe the entire building that
required completion (King, 1869, 160). John Mara&sp requested a tomb to be
created for himself in a similar fashion to hishiats, with the same stone used
for the effigy but without the canopy (King, 186E65). This appears to have
been carried out by his executors and the presen is similar to that of his

father’s, incorporating both the same materialda@ause and terracotta) and
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Fig. 3.26: The tomb of Henry Marney located betwt#enchancel of the church
and the chapel built by Marney. Note the ornateattta canopy.

decorative features as the tomb of his father. Aée rests on a cushion, as does
that of the effigy of his father, despite his resfu® have his helm and crest at the
head of his effigy, suggesting the same craftsmerewnvolved in both this and
his father’'s tomb (King, 1869, 155; Bettley and &tear, 2007, 530). There is a
further clue about the state of the manorial comfilem the will of John Marney

in that he bequeaths two tapestries which werevim ¢hambers of ‘the newe
galery on the west side of the tower’ (King, 18697), suggesting that this part
of the manor had recently been built by the timéisfdeath. It is therefore very
likely that building work was underway at Layer May in the 1520s.

Considering the gatehouse and western wing, it seiely that this is all
that was ever constructed of a new courtyard masfamhich the gatehouse and
western wing were part of the southern range. éhad for the planned courtyard
was recorded in the mid-19century in the form of ‘toothing’ marks in the
brickwork on the north face of the western wing amdthe eastern face of the
gatehouse (Hayward, 1865, 20). Foundations werelatated to the north of the
gateway on a flat terrace level with the gatehouBeese have been suggested as
being part of an earlier structure that had existefbre work began on the new
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courtyard manor (Hayward, 1865, 20). Howeverh# eastern wing and long
gallery were already standing then it is more {ikiblat the foundations related to
a planned courtyard. The antiquarian Britton dbssr this courtyard as
measuring 104 feet 6 inches by 76 feet 4 inchesensions for which Hayward
was unable to determine the origin (Hayward, 1888, suggesting that more
substantial foundations may have existed beforenide19" century.

With regards to the standing fabric of the cengalehouse and western
wing, there are features which further supportsihggestion that Henry and John
Marney were involved in constructing these pa@n the summit of the central
gateway is an ornamental parapet comprised of seging@ediments with
dolphins supporting crowning tablets, all made freerracotta (see Fig. 3.27)
(RCHME, 1922, 158). There are two initials entvdith a true lovers’ knot set

within the crowning tablets which have been intetgd in the following way:

M D

It is likely that the ‘M’ refers to ‘Marney’ whilsthe reversed ‘C’ refers to the first
wife of John Marney, Christian Newburgh (Ryan, 1998). This suggests that

John Marney was involved in building the lattergets of the central gatehouse.

Fig. 3.27: Terracotta decoration on top of the gaiase western tower.
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It is interesting to note that the window surrasinduoins, cornices and
plinths of the gatehouse were originally plastesgdr in an effort to imitate the
use of ashlar in the tower (Andrewsal, 1986, 173). This implies that the buff
colour of the terracotta as opposed to the morenommred was deliberate and
that the areas where it was used on the tower, asithe large central windows,
were intended to imitate stone features (Andretal, 1986, 173). It also raises
the possibility that if the neighbouring east wiagd long gallery range, where
stone was used for several of the windows and daysWRCHME, 1922, 158),
were in existence prior to the erection of the @rgatehouse and western wing,
then the use of the plaster and buff coloured t¢etta could have been intended
to reflect the style of these existing structures.

The fact that the gatehouse and western wing rotita building material
terracotta also offers relevant information regagda likely construction period.
This ceramic building material was only used fahart time during the early 16
century, largely during the reign of Henry VIl (Ward, 1987, 131-132).
Terracotta had been used in Italy and was browgBnhgland by Italian craftsmen
who worked on projects for people at the court ehty VIII, such as Thomas
Wolsey, at that time constructing Hampton Court dk¥j 1972, 180-181;
Campbell and Pryce, 2003, 141). One of the eadiedtsmen who worked with
this material to come to England was Torrigiano senbirst visit took place from
€.1508 to 1516-1517. He later returned to Englaid®19-1520 bringing other
craftsmen, such as Giovanni da Majano (Kestell &lpy923, 302). An early
example of the use of terracotta was for the tombobn Young, Master of the
Rolls, which was executed in 1516. Several otbeibis incorporating terracotta
were also constructed during the 1520s, includimgsé of Henry and John
Marney (Blomfield, 1923, 5; Baggs, 1968). Terré&@atas also incorporated into
other buildings during the 1520s, for example, @uRlace, Surrey, granted to Sir
Richard Weston in 1521 and constructed during th204 (Wight, 1972, 187-
189). Gradually, as the Reformation began to takd in England the popularity
for terracotta began to wane, virtually dying oyttbe 1540s (Wight, 1972, 180-
181; Ryan, 1996, 81).

Given the prominent position of Henry Marney in tReyal court, it is
likely that he was aware of such building projeeisd was probably well

acquainted with some of these Italian craftsmerhil8/there is no documentary
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evidence that such craftsmen were responsible foking on Layer Marney,
there is circumstantial evidence in Henry Marneywolvement with the
Florentine sculptor Torrigiano in the contract talté the tomb of Lady Margaret
Beaufort in Westminster Abbey in 1509 (Wight, 197829; Ryan, 1996, 81). The
terracotta at Layer Marney therefore suggests astaatiion date for the
gatehouse and west wing of ¢.1520 when the matedalbeing used more often
in England (Wight, 1972, 180). If the death of ddarney in 1525 is accepted
as aterminus ante quertien this five year period has been thought resserfor
the construction of the gatehouse and western WAmgirewset al, 1986, 172;
Bettley and Pevsner, 2007, 526-527), although ad®odate range, such as 1510-
1525, is more likely to incorporate the true dateew building began.

Overall, there is evidence suggesting that a sefidsiildings existed at
Layer Marney in the medieval period, including aiath and mid-1% century
barn. It is likely that the eastern wing and layajlery range could also date to
the 18" century and that the latter originally extenderttfer west. In the early
16" century, following his rise in social status,stlikely that Henry Marney had
ambitions to erect a grand courtyard house andrbegastruction work. The
project probably included Italian craftsmen, skillen the newly fashionable
material of terracotta, a material he is likelyhtove been familiar with at the royal
court. Work continued under his son but is likéby have only involved the
almshouses, church, gatehouse and western wing.pfbject probably came to a
halt following the death of John Marney in 1525hefefore, the likely date of
construction of the current buildings at Layer Marcould well stretch from the
15" to the early 18 century, with the church, central gatehouse anstave wing
probably being built between 1510 and 1525.

3.3.3.2: Layer Marney sampling location

A single core sample was collected at first flmmel from an eastern wall
inside the eastern tower of the central gatehosse fig. 3.28). The brickwork in
this area comprised red ‘Tudor bricks laid in Hshl bond with slight
irregularities (see Fig. 3.29). The original mojjtants were obscured by modern
re-pointing which had encroached on the originaises of the bricks. It was

therefore impossible to determine the true motarkness. A few bricks were
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darker but showed no signs of surface vitrificatisnggesting a higher firing

temperature. Behind the core hole, the wall apgmktr have a rubble interior.

LAYER MARNEY TOWERS
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Fig. 3.28: Sampling location in Layer Marney gatake (RCHME, 1922, 159).

Fig. 3.29: The brickwork at the sampling point iayler Marney. The scale bar is
20 cm in length. A door jamb can be seen to thietiside of the image.
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3.3.4: Maldon Moot Hall

3.3.4.1: Archaeological assessment

The Moot Hall in Maldon is a three storied bricdkver house complex
(see Fig. 3.30) and is thought to have been huithé 1%8' century by the Darcy
family (Ryan, 1996, 52; Bettley and Pevsner, 2@81,). It was originally part of
a much larger mansion, although the exact natur¢hefearlier complex of
buildings is uncertain. John Norden wrote in 159 the family once had a fair
house in the heart of the town but that only albrawver, know as Darcy’s Tower,
remained (Petchey, 1991, 90). An indenture fromyM&39 for the sale of
‘Master Darcies cheyfe mansyon’ to John churchildelt®w a mansion, a chapel
and other buildings called The Tower were exchangkeist ‘the tower of brick
there builded’ was excluded from the sale, remginimthe hands of Darcy and
his descendants. The manorial complex is thougtitatve been demolished at
some point between 1536 and 1560 for building piotthe heart of the town
(Petchey, 1991, 90-92).

Fig. 3.30: Maldon Moot Hall. The image on the trigbhows the blocked
cruciform arrow loop, a feature more likely intemdéor ornamentation than
serious defence of the tower house.
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Archaeological evidence of this complex series ahorial buildings was
uncovered in 1991 when buildings at the rear of Mtwot Hall were removed.
The results suggested that the block at the reaghefMoot Hall was a later
addition to the original building implying that tiMoot Hall actually consists of
two or more phases (Ryan, 1996, 53; Bettley andsiay 2007, 581). The
similarity of the bricks and brickwork would suggéisat there was only a short
interval between the addition of the rear blockdRy1996, 53). However, it is
also possible that in the late™6entury this extension of the building might have
been constructed by re-using material from othenalshed brick buildings that
had once formed part of the original manorial ca®rpl At the base of this rear
block there is a chamber, partly sunken into tloeigd, with a barrel vaulted roof.
It is likely that this was a cellar to the seconydbhuilding phase. It should be
noted that there is a blocked alcove in the walhef current passage next to the
cellar. This alcove is very similar to that locheg the base of the newel staircase
and was probably intended to house a lantern, stiggethat the cellar was
originally lit from this point. It was subsequentblocked, probably when the
current passageway was inserted and possibly indheentury when the ground
floor was converted to serve as a prison (Bettley Bevsner, 2007, 581). The
similarity between the two alcoves supports thegestion that the two phases of
the building were constructed within short perioflene another.

During the work in 1991, the fabric of the neighbing building
immediately east of the Moot Hall was analysede Tihdings revealed a blocked
door in the east wall of the Moot Hall ground flook brick wall was also found
leading off the eastern side of the Moot Hall famgipart of the neighbouring
building. This indicated that there had originddgen a brick structure adjoining
this side of the tower. The wall contained windomigh four centred heads at
first floor level (Ryan, 1996, 53) as well as aisef holes in the wall (see Fig.
3.31). Whilst it is uncertain exactly what the pose of these holes was, given
the close proximity between them and the springihthe four centred arch (see
Fig. 3.32), it seems unlikely that these were oadly intended as floor joists. It
is possible that they were intended to support éimtorbels upon which the
rafters of a roof were based (see Fig. 3.34). hi§ tatter case is true then it

suggests that the central axis of the neighbousintgling was originally aligned
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Fig. 3.31: Holes in the wall just above the modérst floor level. This wall

extends eastwards from the Moot Hall and into tingt floor of the adjacent
building. It is thought that the holes may havédrmorbels to support the roof
(see Fig. 3.34).

Fig. 3.32: Springing of a four centred opening Ime twall of the building to the
east of the Moot Hall. The height between theotoifine opening and the holes in
the wall suggest this was originally a window.
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Fig. 3.33: Diagram of an earlier interpretation gfart of Darcy’'s manorial
complex next to the Moot Hall tower. The alignmeare of the adjacent building
(north-south) differs from the current interpretati (see Fig. 3.34) (Andrews,
2007).

in an east-west direction. This alignment diffieesn earlier suggestions in which
the adjacent building was thought to be alignedaimorth-south direction
(Andrews, 2007, 2, 4) (see Fig. 3.33 and Fig. 3.34)

The Hussey Tower, Boston, is a™Bentury brick built structure with
several similarities to the Moot Hall. The eastevall of the tower has the
impression of a gable end of an adjacent rangetfSm®79, 33), supporting the
new proposal that the building adjacent to the Mdatl was aligned along an
east-west axis, with the gable butting onto the wa#i of the Moot Hall (see Fig.
3.34). Examination of the interface between thdl wé this neighbouring
building and the east wall of the Moot Hall towedicated that the Moot Hall
butts onto the adjoining structure and is therefidra later phase than the eastern
structure. However, the fabric of the brickwork sgnilar in both buildings,
suggesting a short period of time between the thasps of construction or that

there was substantial re-use of material to ehecMoot Hall tower.
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Fig. 3.34: Diagram showing the authors interpretettiof the layout of part of
Darcy’s original manorial complex. The image ore tleft shows an adjacent
structure next to the Moot Hall tower on an eassinadignment, an arrangement
that is in agreement with the brick built".8entury Hussey Tower, Lincolnshire.
The image on the right shows a cross section ofsmdlethat is preserved in the
modern neighbouring building. The dashed linegesent the outline of what
has been interpreted as a window (see Fig. 3.32)swithe hashed area
represents the holes in the wall (see Fig. 3.319ught to be holes to support
corbels designed to support the rafters of the .rodhe remains of the timber
framed structure with brick nogging infill (see Fig.35) is proposed as being
either an internal division of this neighbouring iloing or part of a later
structure.

One of the walls in the present neighbouring bogdhas substantial
timber framing with brick nogging infill (see Fi§.35). This has been interpreted
as the eastern wall of the building that originaitgod next to the Moot Hall (see
Fig. 3.33) (Andrews, 2007, 2, 4). However, thidbased on the assumption that

the neighbouring building was aligned along a nedhbth axis. If, as discussed
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Fig. 3.35: Remains of a timber framed structurehviatick nogging infill located
to the east of the Moot Hall.

above, the neighbouring structure was aligned oramtrwest axis then this wall
may represent an internal division within that duig. If this brick nogging is a
contemporary feature with the original manorial pbew then it is a very rare and
early example of this type of timber infill praatic Another early dated example
occurs at Hertford Castle where a brick nogged éinfbamed partitioning wall
was built in 1465 (Moodey, 1973). However, it slibbe remembered that the
area around the Moot Hall was being redevelopethguhe mid-18' century, a
time when nogging was becoming more fashionable &&.5). It therefore
seems more likely that materials were being re-tis®ed the recently demolished
manor buildings for the nogging, suggesting tha #mall may actually be part of
a mid-16" century structure.

In terms of its social context, the Moot Hall iswenaller example of the
tower houses that were emerging as a result oflolewents to the solar block of
the earlier medieval hall house during thé" X®ntury. Many of these tower
houses were being built out of brick, especiallgha east of the country (Smith,
1985a, 48; Emery, 2000, 351-352). In Lincolnshine, large and imposing tower
at Tattershall Castle inspired a series of smadtleck tower houses in the

immediate area, including the Hussey Tower, Bostostructure thought to have
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been erected ¢.1450-1460 (Smith, 1979, 34, 36)didsussed earlier, this brick
tower house has several features in common withvibet Hall. Both buildings
are three stories high, bonded in English bond ek a brick newel staircase
within an octagonal tower at the north east coafi¢he building, although that in
the Moot Hall is more sophisticated than that asséy Tower. As at Maldon,
there is also evidence of a now demolished rangé dhginally adjoined the
eastern face of the Hussey Tower, indicating thet was also part of a larger
manorial complex and that both brick towers serasgrivate residential rooms
for the family (Smith, 1979; Emery, 2000, 351). WN¥hsuch towers have
defensive elements to them (crenellations at theselyy Tower and a cruciform
loophole in the western wall of the Moot Hall) (d&g. 3.30) it is likely that these
were intended as decorative elements rather thaousedefensive features to
these high status residential houses. Furtheegea of decoration can be found
at the Hussey Tower just below the parapet whexmeetis a string course which is
ornately moulded in several different ways (Smit#79, 33).

There is a great deal of uncertainty surroundirggade of the Moot Hall.
Whilst there is general consensus that the towtrsda the 18 century, there is
differing opinion as to when in the century it datéSome have argued that it was
erected in the mid to late f5century based on comparisons with other brick
tower houses in the country, such as Hussey Tawetckey, 1991, 90-92; Emery,
2000, 352). Others have suggested that it datéiset@arly 1% century due to
documentary evidence in the Rochford manor accooht&429-1432 where
Robert Darcy was responsible for organising a eattwith the brick masons
who carried out work at Rochford (Ryan, 1996, 52-53-urther evidence to
suggest that brick construction was taking placMaidon in the 1420s exists in
the Writtle accounts whereby a man was paid to ta@d&laldon to arrange an
agreement with a mason there for repairing a chymatéNrittle with ‘flanders-
tyles’, a terms often ascribed to bricks in the reeal era (Ryan, 1996, 53). A
deed recording the Moot Hall being given to theridwy Darcy in 1439-1440 has
also been suggested agemminus ante quenfor construction of the building
(Clarke, 1936, 212). The lack of diaper work oe thbservable areas of the
building would also suggest an early™Bentury date given that this is a
decorative element thought to have been introddoaeh the 1430s onwards

(Smith, 1985b, 11). If the argument that the towers erected somewhere
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between the 1420s to the 1440s is correct themita Hall is almost certainly
the oldest surviving, purpose built brick structur&ssex (Andrews, 2005a, 145).
The Moot Hall has several features that are arctutelly significant,

especially with regards to the use of brick. Dgrrecent restoration work, two
arches were uncovered on the south front of thigliogi The brickwork around
these arches was found to be ruddled i.e. the dmake painted with a red wash
whilst the mortar joints were highlighted in white@ convey the appearance of
high quality craftsmanship (Andrews, 2007, 2-3)udBling is rare in medieval
brickwork although there is evidence to suggest ithtook place on other high
status brick buildings (see 2.1.4). Inside thstfiloor of the Moot Hall two pairs
of trefoil headed arches were also uncovered (&pe8R36), each trefoil springing
from an elaborately moulded corbel. This is thaughbe the earliest decorative
feature of this kind in medieval English brickwqéndrews, 2007, 5, 8).

Fig. 3.36: Decorative trefoil corbelled niches maflem carved, ruddled bricks
above the fireplace within the Moot Hall.

Another significant feature to this building isetlbrick newel staircase
housed within the north east octagonal turret (8ge3.37). It is rare to find this
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Fig. 3.37: Base of the brick newel staircase in tloeth east turret of the Moot
Hall. Note the small alcove immediately to the tHf the central newel post,
probably intended for a lantern.

Fig. 3.38: The view down the brick newel staircasleistrating the header
bonded wall, the brick treads, the brick newel posd the alternating stretcher-
header pattern of the moulded brick handrail.
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style of staircase executed entirely in brick ire ths" century. Smith has
highlighted a collection of buildings stretchingrn Maldon in Essex to Someries
Castle in southern Bedfordshire where similar ctaies can be found, all of
which are thought to date to between ¢.1430 tdlé0s (Smith, 1975, 137-138;
Smith, 1976, 46-48). If correct, then this woultbaveight to the idea that the
Moot Hall represents the earliest surviving purpbsit brick structure in Essex.
The staircase itself has a central newel post nfema semicircular moulded
bricks. There is a small alcove, probably intenftada lantern, located at the
base of the staircase with a simple pointed arathenflam two bricks placed at an
angle next to each other (see Fig. 3.37). Theirmgmall of the staircase is lined
in header bonded bricks whilst the risers and sem@ also made from bricks.
There is a handrail made from moulded bricks, sohwehich have probably been
replaced. They are laid in an alternating strattteader pattern (see Fig. 3.38), a
pattern which does not occur at other sites wittlyel5" century brick newel
staircases, including Rye House gatehouse and Smteastle.

The Moot Hall at Maldon is clearly a significanarp of what was
originally a much larger manorial complex. Evideror this exists to the east of
the Moot Hall where the remains of an adjoiningisture are housed within the
fabric of the current neighbouring building. Theseaining parts of the original
manorial complex were built at different times, lwthe adjacent structure being
constructed first, followed by the Moot Hall ontchieh an extension was then
added in the north west corner. However, givendinalarity of the bricks, it
seems likely that either the intervals between gdwse are small or that similar
material was being re-used from other buildingsslaly from other parts of the
manorial complex. If the latter case is true, thle® Moot Hall may have been
altered when the manorial complex was largely deshetl in the early 16
century. Whilst there are few decorative featweshe exterior, the interior of
the building contains several rare and high stdestures, including early
examples of trefoil corbelled arches, a brick newtircase and traces of
ruddling. The date when the tower was erecteaknown but it is likely to have
been in the early {5century. The occurrence of similar architectuesitures,
such as the brick newel staircase, in other briglkdimgs dated to the 1440s and
the similarities to Hussey Tower would suggest thatas built prior to or around

the mid-18' century. Given the deed of transfer to the toivis, probable that it
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was standing by the late 1430s and the involvero&fRobert Darcy with brick
craftsmen around the 1420s might suggest a perioenwt could have been
erected. Therefore, the most likely period forstaumction lies between the 1420s
and the 1430s.

3.3.4.2: Maldon Moot Hall sampling location
A single core sample was collected from the bas¢éhe brick newel
staircase in the north east corner of the buildssg Fig. 3.39).
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Fig. 3.39: Sampling location in the Moot Hall, Mald (Andrews, 2007).

The brickwork around the sampling point was laidheader bond with
mortar joints that varied in thickness from appnoately 5-15 mm (see Fig. 3.40).
The bricks were red ‘Tudor’ bricks and were of ktigely fine fabric with a few
small inclusions. During the drilling process, thear face of the brick was

reached with brick and traces of mortar seen behind
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When the length of the core was measured (apprd&iypnd35 mm) it was
found to be less than the length of other brickshenstructure (approximately 230
mm), suggesting that the bricks around the nevesicstse had been cleaved prior
to building work €¢f. Nether Hall). This would have doubled the supgfiyricks
available to build the wall, saving on buildingaasces. It would also dictate that
the bricks were laid in header bond, a pattern $hiéts a curving surface better
than a bond requiring stretcher faces, such asidnggond. However, it is
possible that the sampled brick may be an exceptimhothers bricks in the wall

could extend to the full length.

Fig. 3.40: The brickwork surrounding the samplingimt at the base of the brick
newel staircase in the Moot Hall, Maldon. The sdaér is 20 cm in length.

3.3.5: Nether Hall, Roydon
3.3.5.1: Archaeological assessment

Nether Hall is a ruined brick gatehouse located/@stern Essex, close to

the Hertfordshire county border. It consists @ éxtensive ruin of a fortified 15
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Fig. 3.41: Remains of Nether Hall gatehouse seem fihe south-east.

Fig. 3.42: Sketch of Nether Hall gatehouse made8itO from the north inside the
moated complex (ERO I/Mb 302/1/6).

century moated manorial complex built of brick,wlfiich the gatehouse is the
most extensive surviving component (see Fig. 3rdd f&g. 3.42). Following a
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large restoration project in 1993, a large amourarohaeological attention has
recently been directed towards this structure, akwg some interesting
discoveries which are considered in this account.

The exact construction date for Nether Hall is wwn although it is
generally agreed that the most likely candidafEhismas Colt (died 1467) (VCH,
1983, 233; Ryan, 1996, 59; Andrews, 2004, 79). t @@als associated with the
Yorkist forces during the Wars of the Roses and el@se to the Neville family. It
is thought that he fought at the first battle of Abans (1455) and the battle of
Wakefield (1460). During this period, his propentgis confiscated and granted to
Henry Fylungley Cal. Pat. R, 1452-1461583). However, after the Yorkist
victory at the battle of Towton (1461) and the &sten of Edward IV to the
throne, Colt had his properties restored to himwadl as lucrative royal
appointments and additional grants of land (ChamGel918b, 176; Andrews,
2004, 79-80). Andrews has ascribed a likely camsion period of between the
1450s and 1467. Based on the career of Colt, sesinggested that 1461-1467 is
the most likely period for when the building wasmstvucted as this marked the
period of his greatest prosperity (Andrews, 20@43&).

Architecturally, there are features in Nether Hudht provide dating
evidence and it is possible to discern certain lamties when comparing the
building to other mid-18 century brick buildings in the surrounding areBhe
plan of Nether Hall is similar to that of Somerigastle, Bedfordshire, which is
thought to have been constructed c¢.1448-1459 (SA#h6, 56-57; Emery, 2000,
129). There are also similarities with the trefoilrbel tables at both Someries
Castle and the moated manorial complex of Rye H@Hsgery, 2000, 129), the
latter located less than two miles away and thoughhave been built ¢.1443
onwards (see 2.1.4 and Fig. 2.8) (Smith, 1975, 11Ax: However, it should be
noted that the more elaborate cinquefoil corbeletlwith trefoil mouchette
spandrels which occur at both Someries and Rye éddosnot occur at Nether
Hall (Andrews, 2004, 96). Rye House has an orpat@ulded brick chimney
located at the rear of the gatehouse (see Fig, d.8ature which, although
decorated in a different style, was also presentiether Hall (RCHME, 1921,
208). Further features common to all three bugdimnclude the quadripartite

vaulting in brick of the gateway passage, that y Rouse being the only one
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Fig. 3.43: Brick quadripartite vaulted entrance gageway inside Rye House
gatehouse. Whilst the vaulting at Nether Hall fedken in, there is evidence that
the passage was originally vaulted in three bays.

Fig. 3.44: The view down the brick newel staircaskistrating the header
bonded wall and the moulded brick handrail laichieader fashion.
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still intact (see Fig. 3.43), (RCHME, 1921, 208; i8m1975, 124; Smith, 1976,
48), the use of elaborate diaper patterned brickwothe structures, with that at
Someries having similarities to patterns used ah&eHall (Smith, 1976, 52),
and the presence of brick newel staircases (see8Hdg) (Smith, 1975, 124-126;
Smith, 1976, 45-46) of which the handrails forthtee buildings are composed of
moulded bricks laid in a header fashiodf. (Maldon Moot Hall). Thus,
architectural features to other nearby"l&entury brick buildings suggest that
construction of Nether Hall was undertaken from ke 1440s to the 1450s,
possibly under the guidance of the same mastek leraftsman who had been
involved with Someries Castle and Rye House gatsdhou

Over the course of time, Nether Hall has suffeneuinf destruction and
decay resulting in the loss of many aspects of tfamorial complex. When
originally built, there were structures locatedhwitthe central enclosed area and
against the curtain walls. However, in 1631 Netdall was sold out of the Colt
family and by the 1770s most of the buildings witkihe enclosed area had been
converted into a farm complex before being pulledm with the exception of the
gatehouse, which was too sturdy and costly to ¢ghavn (Grose, 1773; Andrews,
2004, 78). A map from 1786 shows that little mofehe manor complex was
standing when compared to today (ERO D/DB P31)mé&of the features that
have been lost were described by the antiquariandis Grose between 1769-
1772 prior to the destruction of large elementsthld manor complex. His
account describes three shields supported by dewamnately carved heraldic
devices, including two horses (possibly colts)peead eagle supported by a lion
and unicorn and a lioness and bull ducally crownd&there were also several
trusses carved with heraldic emblems, including@iant rose, a griffin, and a
bear and ragged staff (Grose, 1773). All of themsorative features were located
within the gatehouse where the only heraldic emblénmat remain today are an
irradiated rose with a tun in the centre, locatethe south east corner of the first
floor chamber, (see Fig. 3.45) and a fragment chived wing located in the
north east corner of the same chamber (RCHME, 1908; Ryan, 1996, 59;
Emery, 2000, 128). These decorative details haen lused to support the idea
that it was Thomas Colt who was the likely buildgr Nether Hall and that
construction took place between 1449-1471 (Ryaf@6161; Andrews, 2004, 79).
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Fig. 3.45: Carved irradiated rose with a tun in tbentre. This is the only carved
decorative feature in the gatehouse complex thatsavived largely intact.

Fig. 3.46: The wall attached to the east side ef gatehouse. The dashed line
represents the approximate location of the traositifrom high quality
craftsmanship (to the left of the line) and pooaliy craftsmanship (to the right
of the line).
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Within the eastern curtain wall that runs alonggbath side of the moated
site, there is a discrepancy approximately halfatmng. The brickwork on the
eastern half displays a poorer quality of craftsshgm than the western half (see
Fig. 3.46), suggesting a break in the building work is thought that when
construction of the wall was resumed at a latee,dass skilled workmen were
involved in the eastern half (Andrews, 2004, 95Jhis transition has been
attributed to the death of Thomas Colt in 1467 thedfact that his heir, John Colt
(born in 1465) was a minor (Waller, 1903, 378). isltalso thought that this
indicates that the majority of the gatehouse compled been built by this time
(Andrews, 2004, 95). There is another source tihgavidence for Nether Hall
in the form of two dendrochronology samples thatrevtaken from wooden
remains within the gatehouse. These gave a daftge rah 1447-1492 which,
whilst failing to give a more precise constructiolate, do agree with the
architectural and biographical evidence (Andrewd)4 81). Considering the
above evidence, the gatehouse of Nether Hall wababty built between the
years 1447-1467 with 1461-1467 being the mostyikelriod for construction.

3.3.5.2: Nether Hall sampling locations

Three core samples were collected from the curwviad) immediately
beneath the brick newel staircase (see Fig. 3.#hg brickwork in this area was
laid in a regular header bond with mortar jointattiiaried from approximately
2.5-12 mm. The bricks were the red ‘Tudor’ typehathe occasional darkened
vitrified brick. The bricks had a slightly coarture and were coated in a thin
layer of dirt, probably the result of exposure @ tenvironment and airborne
pollution (see Fig. 3.48).

The sample cores were found to be cleaved bridkscks of a slightly
different colour were located behind the outer fateleaved header bricksf(
Maldon Moot Hall). The use of bricks in this way likely to have been an
attempt to reduce the resources required for mglthe brick newel staircase and
to facilitate the construction of a curved walléacThe fact that cleaved bricks
have been identified at two sites and in more tbaa brick for a given site
suggests that this was the common approach indhstreiction of curving brick
walls in brick newel staircases. It might also ges} that the same craftsmen

were working on both structures, although this gstjgn is more tentative.
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Fig. 3.47: Sampling location in Nether Hall (Andr&v2004, 89).

Fig. 3.48: The sampling points at the base of thiekbnewel stair. Note the

change in the bonding pattern in the top right @rof the image. This change
signifies the springing of the spiralling barrelwaupon which the lower part of
the staircase sits. The scale in the image is rR0irc length. There are three
sampling points, two of which are shown open. ®tieer sampling point is

circled. This point was repaired and allowed tg diver the course of several
months, illustrating the aesthetic effectiveneghefrepair work undertaken.
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3.3.6: New Hall, Boreham

3.3.6.1: Archaeological assessment
New Hall is located in Boreham on the north westeutskirts of
Chelmsford in central Essex. The principal froetad the building dates to the

late 16" century and consists of seven bay windows (see3H§).

Fig. 3.49: Principle frontage to the late "I&entury building showing the bay
window complexes. Note the main entrance inta¢mére of the range.

The building has had a long, eventful and compistohy. Unfortunately,
many accounts of New Hall focus more on the detdilhe different owners and
the changes that they made to the manor rather phawiding a thorough
archaeological evaluation of the present structlineterms of the history of New
Hall, the earliest reference to the site was whemas granted in 1062 by Earl
Harold to the Augustinian Canons of Waltham Abbsgyart of an endowment of
seventeen manors. It is thought that a substamtigding had been constructed
on the site by the I2or 13" century which served as the summer residenceeof th
lord abbot and offered hospitality for several idigtished travellers, such as
Adelais of Louvain who stayed at New Hall whilst eyute to her marriage to
Henry | in 1121 (Stephen, 1988, 126; Tuckwell, 2006 The site was acquired
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from the abbot in 1350 by Sir John de Shardelowkassed through a series of
owners before coming under ownership of the Crowough Edward IV upon
his accession to the throne in 1461. It remaimedhe hands of the Yorkist
monarchs until Henry VIl came to the throne in 1486ckwell, 2006, 4).

During extensions to the school in the latd" 2@ntury, the remains of
earlier structures were uncovered. In terms of ievad remains, a feature
containing oyster shells was interpreted as arhdayor of a medieval manor,
buried approximately 2 m below the present growwvell at the rear of the school.
Another floor composed of irregular cobblestones wacovered approximately
1.3 m below ground level in front of the schoolth€r features uncovered during
the extension were thought to be Tudor in date lisdaw) (Stephen, 1988, 126).
Consequently, whilst limited in scope, there ishaenlogical evidence to suggest
that a structure of some form had existed at NeWddaing the medieval period.

The next significant individual to become involMedNew Hall is Thomas
Butler, Earl of Ormond. It was given to him by HenVIl as a form of
recompense following the continued support for lthecastrian cause given by
the earl’s family during the course of the Wardh#d Roses (Tuckwell, 2006, 4).
Exactly when the earl received this manor is uderalthough he was certainly
in possession in 1491 when he was granted a lidensenellate which specified
walls and towers of stone, lime, sand and ‘brikeal( Pat. R., 1485-1494867).
There has been much speculation surrounding bettottation and the nature of
the structure that Ormond might have constructedtly histories of the building
suggested that the manor was modelled on an arngadatte of the kings of Ulster
but fail to provide any reasoning for this assumpt{Anon, 1899, 133; Watson,
1907, 375; Philips, 1908, 59). More recently,astbeen suggested that the manor
might have resembled Oxburgh Hall, Norfolk, whicasaalso built in the late 15
century, an assumption that appears to be basddeodescription of walls and
towers in the license to crenellat€a. Pat. R., 1485-1494, 36/Andrews,
2000b). It is possible that Ormond’s structure wgasrounded by a moat (a
feature present at Oxburgh Hall) since a ‘canalated to the north of the present
building and later described as the relic of a mwas drained around 1800
(Anon, 1899, 142-143). The exact location of thiding is just as uncertain as
its appearance. If the ‘canal’ was part of a nibah it would suggest that it was

located to the north of the present building, a gt could potentially agree with
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archaeological evidence that was uncovered in M¥6&n the school buildings
were extended northwards. The building work uncedemassive quantities of
Tudor brickwork, walls, drains and archways. Thiesgures had originally been
part of a large courtyard that had been demolidieddre 1691 (Stephen, 1988,
128). However, it is also likely that these rensaame from building work carried
out in the 18 century (see below). Overall, it is impossibledetermine the

exact location or nature of Ormond’s mansion. iesparlier suggestions that
the existing building contained elements of thrsicdure, it is now thought that
nothing remains of this late ¥%entury manor (Andrews, 2000b).

The Earl of Ormond was able to enjoy his manorlums$ death in 1515
when it passed on to his daughter Margaret whonhadied Sir William Boleyn.
Their eldest son, Thomas Boleyn, who was fathexrtne Boleyn, later inherited
the property (Philips, 1908, 59; Tuckwell, 2006, 9n 1516, Henry VIII took a
great interest in New Hall and purchased the ptgper both £1,000 and an
exchange of property. Work began immediately aitthlly focused on repairing
New Hall but by 1517 it appears the manor was beeiquilt. The building
project was to cost a total of about £17,000, & sas for the time (Colviet al,
1982, 172). Sufficient progress had been madéenbuilding process by 1519
for Henry to stay at New Hall and stage a masgqu& P Hen. VIII, 11l 1, N0.43%
but the building project was not fully completediubh521. Henry was so pleased
with the final result that he made it the centraafew Honour (grouping of royal
estates) in Essex and also renamed his new paBeaulieu’, a name which,
although confirmed by act of parliament, did natlbbong in common reference
locally (Colvinet al, 1982, 172).

The palace that Henry constructed was on a graalé.sdVhilst there are
no surviving contemporary plans of the palace, eéhare some clues to its
appearance from contemporary descriptions, one bichw describes eight
courtyards, a 500 foot entrance facade, a grehtéhtnnis court, a large kitchen,
a gallery and that the royal apartments were laocatea wing that was three
stories high (Tuckwell, 2006, 8). The main gatewaas located in the southern
range of a central court and consisted of two irmgptowers that rose to a height
of three stories. There was an ornately carvesarms (now located in the

chapel of the present building) set in the cenér@rimg the following inscription:
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Henricus Rex Octavus, Rex inclit. armis,
magnanimus struxit hoc opus egregium

(The magnanimous Henry the Eighth, a king renowneams,
erected this sumptuous building)

This set of arms was in place of the more typicalavindow, a feature
that was compensated for by six large mullioned aadsomed windows set
within the exterior facing windows of the gatehotseers (Colvinet al, 1982,
174). The southern range was further broken umoyprojecting gable ends on
either side of the main gateway, both of which wadigned with the east and west
ranges of the principal courtyard (Dunlop, 1962,354. The great hall, with its
oriel window looking into the central court, was#ébed at the northern end of the
eastern range whilst the chapel was sited in ththem end of the western range
(Colvinet al, 1982, 174; Stephen, 1988, 127). The outlindefwestern, eastern
and southern ranges of the central courtyard appetire form of parch marks
during dry weather (see Fig. 3.50) whilst furtheiormation about the layout of
the palace exists in an “L&entury plan of the building complex before it was
substantially altered to its present state (seeF4i) (Tuckwell, 2006, 10).

Fig. 3.50: Parch marks seen in the dry summer n®ntithis southerly view
shows the outline of the western range of the maimtyard.
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It has been suggested that the arrangement ofrih@gal rooms at New
Hall, in which the great hall was located in theteen range opposing the chapel
in the western range and with the gatehouse sduat¢he southern range, was
probably based on the royal palace of Richmondraptex built by Henry VII
between 1497 and 1502 where there was a similautay the inner courtyard
(Colvinet al, 1982, 174; Thurley, 1993, 28-31).

As has already been mentioned, large amounts ddibgirubble were
discovered when the school expanded northwardsasltbeen suggested that this
is another possible courtyard associated with #iage that Henry built, an idea
supported by the fact that the palace had, acagtdila contemporary description,
eight courtyards of which the #&entury plan shows only seven (Colénal,
1982, 174; Andrews, 2000b). Other palaces builHeynry also contained inner
and outer courtyard layouts such as Bridewell malacLondon, built between
1510-1523 (Thurley, 1993, 40-44; Andrews, 20008)here is an antiquarian
account of New Hall in the 8century which offers tentative evidence for this
missing court. The account describes how ‘oppasitéhe grand entrance, is
another door, which formerly led into a spaciouartoMuilman, 1769, Vol. I,
127). By the time this account was written, lapgetions of the Tudor palace had
already been demolished by John Olmius who toolsgssson of New Hall in
1737 (Andrews, 2000b). It therefore seems likdlgttthe building Muilman
observed was similar to that seen today, of whighie is a large entrance in the
central bay complex (see Fig. 3.49). Thé"X&ntury plan shows a central
passageway leading from this entrance throughaaehr of this northern range
(see Fig. 3.51). It is therefore possible thas fassage originally led to a large
court, suggesting that it was located on the nontlséde of the building, where
the building rubble was unearthed during the exjoansf the school buildings.
Therefore, although impossible to determine fortaier there is evidence to
suggest that there was originally another courtyaodted to the north of the
present building in the Tudor palatial complex.

The later history of New Hall is long and compleklenry spent much
time at New Hall and, following the birth of his whter Elizabeth, hosted a
magnificent ball here in 1533 (Philips, 1908, 6Pyincess Mary, first daughter of
Henry VIII, regarded New Hall as her favourite abahd spent much time here
between 1532 and 1553 (Anon, 1899, 134), althobghbuildings are said to
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have fallen into a poor state of repair and thagypial chambers had to be shored
up. A letter from Sir Thomas Wharton, a membeMaiy’s household to whom
she leased New Hall from 1553, states that ‘theséos in great ruin, being
burned in Henry VIII's time and not repaired singRyan, 1996, 74; Tuckwell,
2006, 23). Elizabeth | entertained her prospecivieor, the Duke of Anjou, here
in 1559, suggesting that elements of the complestrnhave been in a sufficiently
fit state for the royal party (Andrews, 2000b). eStiso stayed at New Hall in the
summer of 1561 during the course of a royal pragreRepairs had been carried
out to the building by the surveyor of her worksidg this year and were also
undertaken in 1565-1567 by which time New Hall haderted to the Crown
(Colvin et al, 1982, 174). In 1573 Elizabeth granted New HallThomas
Radcliffe, Earl of Sussex, as a reward for ead@wices to the Crown. Radcliffe
decided to rebuild the northern range of the mainrtyard resulting in the
structure we see today (see Fig. 3.49) (Stephe®3,1930; Andrews, 2000b).
What had existed before the remodelling of thistemn range is unknown
although there is the possibility of a central batese leading to the previously
discussed second, northern courtyard. Based ailsigtven in the 1% century
Hearth Tax, it seems likely that Radcliffe did n@molish this northern courtyard
and that he retained a passageway leading thrdwgimdrthern range from the
southern courtyard to the northern one (Cokiral, 1982, 174; Stephen, 1988,
130-131; Andrews, 2000b). The current building taors several architectural
features that indicate the rebuilding undertakeRbgicliffe of the northern range.
Firstly, the date 1573 was inscribed on the wesigwvhilst within the building
there were the arms of both Radcliffe and Francemey, his second wife
(Philips, 1908, 125). Today, over the main enteamto the chapel, there is a
carving of the royal arms of Elizabeth | (see Hg2) and directly below is the

following Italian inscription:

[Vivat Elizabetth
En terra la piu savia Regina, en cielo la piu lutestella;
Virgina magnanima, dotta, divina, leggiadra, homest bella.

(On earth the pious, wise queen, in the heaveshimng star of piety;
A virgin, noble, learned, divine, witty, chaste dmehuteous)
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Fig. 3.52: The arms of Elizabeth | above the maitramce to the chapel. There
IS an Italian inscription directly beneath the arms

This feature was probably added to his newly aeguproperty as an
expression of his gratitude to the queen. Theedhgt Radcliffe constructed also
has architectural features that are seen in otheatiethan ‘prodigy’ houses of
the time, such as Longleat, Wiltshire, (constructeetween 1572-1580),
especially with regards to the use of symmetry laengs with large glass windows
(Andrews, 2000b; Watkin, 2001, 87). Being only tstories tall, New Hall lacks
the general height associated with this style afseobut this could have been an
effort on the part of Radcliffe to match his newusture with the earlier %
century palatial complex. However, the windowstloa first floor are larger than
those on the ground floor (see Fig. 3.49) which wasend developing in later
Tudor houses when principal rooms were locatedhenupper levels (Andrews,
2000b). Other differences between New Hall anceiotately homes, such as
Longleat, include the lack of classical decorafeatures, such as pilasters along
the facade, and the modest nature of the mainre@raThese are likely to be
other examples of the efforts that were made tonbarse the new architectural
style of the northern range with the older stylehsf existing buildings (Andrews,
2000Db).
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New Hall remained in the hands of the Earls of s8xsuntil 1622.
Thereafter, it was owned by a series of signifidaqntres in 1% century English
history, including George Villiers, Duke of Buckimgm, (owned New Hall from
1622-1627), Oliver Cromwell, Lord Protector, (owridew Hall from 1651-1653)
and General George Monk, Duke of Albemarle, (owhedv Hall from 1660-
1670). During this period there were alterationsthie internal fittings and
decorations of the building but little constructiarork itself was undertaken.
Consequently, the building was neglected during lite 17" and early 18
centuries (Stephen, 1988, 131-132; Andrews, 20000he next substantial
alteration to New Hall took place in 1737 when #@sasold to John Olmius. As
mentioned earlier, he was responsible for demaigsiine courtyards and service
buildings that had been part of the Henrician palatomplex shortly after
coming into possession of the property (his arntstha date 1738 can be seen on
the hoppers of the drainpipes today) (Andrews, BROMe retained the northern
range that Thomas Radcliffe had built at the enthefl®' century, modifying the
northern frontage and repairing other parts. Hm ak-used elements of the
demolished palace to erect a stable courtyard iokbon the east end of
Radcliffe’s range (Stephen, 1988, 132-134; Andre@80b). The final period of
change at New Hall was a process of gradual dexredapon the northern side of
the Elizabethan range during the course of thB 48d 28' centuries as a
community of nuns established a school in the Ingldand constructed various
additions as they were required, including a refigctclassrooms, bedrooms and
a gymnasium (Stephen, 1988, 135). The westernoéride Elizabethan range
was heavily damaged in the Second World War dubambing raids but has
since been rebuilt (Stephen, 1988, 135; Tuckwelbe?2 170-171).

With regards to the project, it was intended toutsolely on the oldest
parts of the present building that contain brickhis resulted in attention being
directed towards the eastern range and the céltarsed underneath, since these
are generally thought to be the only parts thaehsawvived from the Henrician
palatial complex (RCHME, 1921, 24; Stephen, 19&8; Andrews, 2000b). The
cellars themselves consist of two large chamberth wrick walls, aligned
perpendicular to one another and each containicgn&ral arcading of octagonal
pillars and four centred arches which are of twarafered orders. The arcading

of the northern chamber is aligned in an east-w@siction whilst that of the
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southern chamber is aligned in a north-south doectlt has been suggested that
both series of arcading are early"i&ntury in date (RCHME, 1921, 25) although
it should be noted that others have suggested ritagliag of the cellars might
actually be Elizabethan in nature (Cohanhal, 1982, 174). The arcading of the
southern chamber is made from moulded bricks wiaiah covered in plaster
rendering (see Fig. 3.53). The far eastern wathefcellar chambers is set at a
different alignment to the other walls in the builgl (see Fig 3.51), potentially
indicating that this might have been part of arlieabuilding, although exactly
which one is difficult to say given the evidence $everal earlier structures on
this site.

Fig. 3.53: The arcading located in the southernlarelaligned along a north-
south axis. Note the moulded brickwork in the oatder of the arch where the
plaster has fallen away.
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There are several features of the eastern rangeadlads which have been
used to support the argument that this part ofpitesent building dates to the
early 16" century. Firstly, the windows of the eastern mnghilst of a late 18
century style, appear to have been cut into theklwork, suggesting that this part
of the present building is from the Henrician paland that the windows were
inserted as part of the rebuilding undertaken ley Harl of Sussex (Andrews,
2000b). Further evidence can be found at the botibthe wall on the eastern
side of the range where there are a series of wiadeith low arched heads,
thought to be late perpendicular Gothic in styke(Eig. 3.54) (Andrews, 2000b).

Fig. 3.54: Late perpendicular/early Tudor windowgated in the eastern wall of
the cellar.

It should be noted that south of these windowsaaseries of stone blocks
rising to approximately 2 m in height and with #a®f a hollow chamfer on the
northern edge (see Fig. 3.55). It is possible thase blocks were originally a
door jamb and may indicate the location of a blockeorway, possibly leading
down into the cellars. However, it is also possithlat the blocks have been re-
used from an earlier context. If these carvedestadncks do represent a blocked
doorway, then it would suggest that parts of thHéarewere originally arranged
differently as this possible doorway does not camfto the current layout.
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Fig. 3.55: A column of worn ashlar blocks, locassith of the windows (see Fig.
3.54) in the eastern wall of the cellar. Note thia¢re are traces of a hollow
chamfer on the right hand side of the column, sstgg it may originally have
been ornately carved.

Other features located within the cellars that haeen used to date them
include two opposing four centred doorways, bothmbich are thought to be
early 18" century in date (RCHME, 1921, 25; Andrews, 2000bjowever, it
should be noted that these two doorways are notticdd. Considering the
northern doorway first, it leads from the southeimamber to the northern
chamber, has hollow chamfered jambs and a door esetb of two leaves
suspended on plain metal hinge straps. Howeveretis a long groove located
towards the base of the door which has a nichénemwestern side indicating the
space for a hinge loop to sit on a wall pintle (ég 3.56). This groove is
continued across the central divide of the two ésaand terminates on the eastern
leaf. Given the relative height above the bas¢hefdoor on both leaves, this
groove probably housed an original hinge strap Wwisicetched across the entire
door, suggesting that the present door was ondegéedeaf fitting. Given that
there is a groove at the bottom of the door, alamieature should be present near
the top. It is possible that the present hingapstrwhich are attached to the door
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Fig. 3.56: The door and doorway between the norl aouth cellar chambers.

The top image shows the north face of the doorte Nwat at the bottom of the

present door there is a groove which runs acrosh leaves for an original hinge

strap. There is also a niche on the left sidenefitnage which was the location of
the hinge loop to sit on the wall pintle.

leaves by blocks of wood, have covered the uppeovg of the original door
hinge. It should also be noted that the lock @dse appears to have been re-used
and is installed upside down in its present locatid he implications from this
door is that at some point it has been re-usednamdified to fit into the present
archway. The period to which this door origindbglongs is uncertain as there
are no obvious decorative features.

Focusing on the southern doorway, this has a raulded decoration
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Fig. 3.57: The doorway in the southern chamber loé tcellars, looking
southwards. Note the roll mould decoration runnargund the doorway. At the
bases of the jambs (the left image shows the eageb) there appears to be a
simple chamfer termination to the roll moulding aod the stone beneath a
tapering to a second plain chamfer.

around the northern face of the arch. On the sontface there are two wall
pintles intended to carry a single leaf doorwalis tempting to suggest that the
doorway to this arch was re-used in a modified famnthe northern archway but
there is no definitive evidence to support thismla The jambs of the archway
terminate in plain chamfer stops set upon sepatatees which in turn suggest a
possible tapering to another dying end or stop @See 3.57). This second
tapering jamb and the decorative roll moulding ba archway would seem to
suggest that it has been re-used from another xipmiebably where decorative
features were intended to be seen. Given theylikeeluse of this door archway,
the suggestion that it is part of the original Helan cellar fabric becomes
invalid. At best, it seems likely that this doogwariginally came from a 5to
early 18" century context.

Other aspects of the cellar fabric also point talsagvidence of material
being re-used from different contexts. The brickvof the western wall between
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Fig. 3.58: An image focused on a small portion led tvestern wall within the
cellar. Note the exposed fragment of orange colmick located centre-right
side of the image and the contrasting exposed feagraf a darkened, partially
vitrified brick located centre-left.

the two doorways has been coated in several lafexbitewash obscuring much
of the brickwork. However, it is composed of r@didor’ brick which was in use
during the 18 and 18' centuries (see 2.1.4 to 2.1.5). Some of the brae
darkened through over firing (see Fig. 3.58) andhshricks are common in
decorative diaper brickwork. Whilst the whitewgstevented the author from
discerning any patterns, it seems unlikely thatadléar area would be elaborately
decorated, suggesting that the bricks might hawn be-used from an earlier
structure ¢f. Eastbury Manor House). However, it is possiblat ttihe darker
bricks were simply a small humber that had beendaotally fired to a higher
temperature when originally produced. Ultimatehe darker bricks can only be
dated to the 1%or 16" century but their presence in the cellar couldnioécative
of re-use.

The cellar floor also appears to be composed afsest material. It is
made up of irregular sized flags, one of which badn removed from its original
context and was found to be part of a window spainthee Fig. 3.59). The
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Fig. 3.59: Part of a window spandrel that had beerused as a flag in the cellar
floor. The top image shows the ogee and quartelecimoulding beneath the
spandrel whilst the bottom image shows the crostosal profile.

decorative moulding consists of an ogee and quaitete on one face and a
double hollow chamfer on the other, decorativeuess that are characteristic of

the perpendicular Gothic period (Forrester, 1972,311), suggesting that the floor
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is probably composed of re-used material from t88 fo mid-16" century.
Given the history of New Hall, this suggests thwe tloor could be composed of
material taken from either the Earl of Ormond’s wranr from the Henrician
palace. Exactly when the present floor was laidnisertain but this may indicate
that the Tudors modified the cellar of an earliefldng (perhaps the Earl of
Ormond’s earlier manor) for their own needs. Hoerewt is equally possible that
the floor was re-laid in the late i@&entury by the Earl of Sussex or maybe even
in the 18" century using parts of the Tudor palace when & lmagely destroyed.
Ultimately, it is impossible to determine anythifugther than the fact that a 45
or early 18" century window spandrel was re-used as a pattetellar floor at
some point from the early T&entury onwards.

Consequently, whilst many have argued that thearsebire Henrician in
date, it has been demonstrated that there is &ctdligh degree of uncertainty
surrounding exactly when they were originally comstied. Many of the features
within the cellars are only datable to thé"15 early 18' century, a period during
which there is thought to have been at least tvickkstructures on this site (the
manor of the Earl of Ormond and the Henrician pal@&iomplex). The extent of
re-used material also means that the cellars niigh been created or modified
at a later period, for example, the remodellingartaken in the late fBcentury
by the Earl of Sussex. It is therefore imposstblattribute the cellars with any
certainty to a specific period. In terms of theekwork in the cellar, the presence
of the diaper bricks and the fact that red ‘Tudmitks are used would support a
date of the 18 or 16" century. This suggests that the brickwork isljike have
originally come from the Earl of Ormond’s late™Bentury manor or the early

16" century Henrician palace. It is impossible toedite a more precise date.

3.3.6.2: New Hall sampling locations

Three core samples were collected from the intewedtern wall of the
basement (see Fig. 3.60). Different areas of th#swn the cellar had been
coated in either plaster or several layers of w¥ath, obscuring much of the
brickwork (see Fig. 3.61). This prevented the tboeding pattern or evaluation
of the mortar joints of the wall from which samplsre collected from being

determined, although in the lowest courses, whieeevthitewash was thinnest,
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Fig. 3.60: The sampling location in New Hall. Tio@ diagram gives a general
layout of the building at ground level whilst thiam of the cellars is shown in the
lower diagram (RCHME, 1921, 24-25).

141



there were tentative outlines of the brickwork whisuggested an irregular
English bond. In other parts of the cellar where plaster had fallen away,
patches of brickwork were exposed that were bormaechighly irregular manner.
On the wall from which samples were collected, ¢heere patches where the
whitewash had fallen away, revealing red bricksngside darkened, partially
vitrified bricks, indicating that those used in tbellar were red ‘Tudor’ type

bricks. Traces of mortar and brick could be sedmrid the sampled bricks.

Fig. 3.61. The western wall of the cellar from whithree samples were
extracted. The scale bar is 20 cm in length. Nb&extensive covering of the
wall in whitewash which obscured many details & Hrickwork. Two of the

sample holes are still open but the first samptaton (circled in the image) has
been filled and allowed to dry over the courseesfesal months. The jamb on the
right side of the image is part of the doorway vahieads between the southern
and northern chambers of the cellar.

3.3.7: ‘The Old House’, St. Osyth
3.3.7.1: Archaeological assessment

‘The OId House’ is an ‘H’ plan house with the cenhthall aligned along a
north-south axis. Very little has been publishbdu this building but the main
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hall and northern cross wing are thought to datthéolate 15 century (Bettley

and Pevsner, 2007, 676). The southern cross wasgréceived more attention
and has been dated to ¢.1300 based on a crowngudstith moulded base and
capital. There is also evidence suggesting thatfithnt bay of this wing was
originally a shop (Bettley and Pevsner, 2007, 68&&tkin, 2007, 3). This wing
has a cellar beneath it, thought to be a contempdeature, lined with medieval

bricks (see Fig. 3.62).

Fig. 3.62: The southern wall of the cellar, illusting the extensive use of
‘Flemish’ type bricks.

The brickwork in the cellar consists of yellow ‘Riesh’ type bricks, the
exterior faces of which have been coated in whigdgwaTlhe bricks have irregular
arrises and are largely laid in a stretcher facedbwith occasional groups of
headers in the courses. The mortar around th&sorg highly weathered and
friable, suggesting that it is original. In therthowestern corner of the cellar
there is a dividing wall aligned along an east-vaes$ which runs part of the way
into the cellar from the external western wall. isTis made from ‘Flemish’ type
brick on the southern side but on the north facglined with nodules of septaria.
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Fig. 3.63: The north west corner of the cellar sihaythe triangular segment of
septaria in the wall. This feature is thought te the remains of a ramp that
served the shop above the cellar.

Fig. 3.64: The alcove in the west end of the celldhe arch would suggest an
early 14" century date.
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Opposite the partition wall, on the northern walltbe cellar, is a triangular
segment of knapped septaria (see Fig. 3.63). Tée @orth of this partition is
thought to have housed a ramp serving the abovye $Matkins, 2007, 4).

Besides the fact that ‘Flemish’ type brick is thbtugp have been used in
Essex from the late 3o the 14 century (Ryan, 1996, 36), there are very few
architectural features to the cellar that can bedla There are alcoves at the
eastern and western ends of the cellar that weobapty used for lanterns
(Watkins, 2007, 4). The western alcove has a setaheointed arch above it
(see Fig. 3.64) suggesting an early! béntury date, which would agree with the
assessment of the crown-post roof. However, siheecellar would have been
one of the first parts of the house to be buik, biickwork might predate the roof
and belong to the end of the™8entury. Unfortunately, it is impossible to

attribute a more specific date to the brickworknttete 18 to early 14 century.

3.3.7.2: ‘'The Old House’ sampling locations
Two core samples were taken from the southernafdhe cellar (see Fig.
3.65). There was a significant difference in tif@adilty of drilling the two cores,

possibly due to varying firing temperatures whenlbhicks were produced.

\ SRR CIG SO

= | g
< ¥ 3 354 (-1 to-2)
N N

Fig. 3.65: Sampling location in ‘The Old House’, ©syth. The diagram shows a
cross section of the south cross wing (Watkin, 2@D7
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The sampled bricks were the ‘Flemish’ cream tygd la an irregular
stretcher bond pattern, with some bricks set wittirtheader faces exposed (see
Fig. 3.66). The bricks had a fine, cream coloueddic with no obvious or large
inclusions. The mortar joints around the bricksemeard to discern in places due
to whitewash, irregularity of the brick arrises ahd friable nature of the mortar,
but it is estimated to vary from approximately 1@+8m. A thick layer of mortar

was seen behind the sampled bricks.

Fig. 3.66: The southern wall of the cellar at ‘Té&éd House’. The two sampling
points had recently been repaired when this image taken. Both of the scale
bars are 20 cm in length. Note that whilst theckwork of the wall is largely laid
in stretcher bonding, there are irregularities. éde include occasional header
faces in the uneven courses.

3.4: ECCLESIASTICAL BUILDING LOCATIONS:
The following diagram (Fig. 3.67) provides an oxew of Essex with the
different location of all the ecclesiastical sifeam which samples were collected

for this project.
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Fig. 3.67: Map of Essex showing the location ofdterent ecclesiastical sites sampled for thigjgct.
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3.5: ECCLESIASTICAL BUILDING HISTORIES

3.5.1: St. Andrew’s church, Boreham

3.5.1.1: Archaeological assessment

The church in Boreham is a highly complex struetwith the unusual
arrangement of a central tower (see Fig. 3.68)foktumately, it lacks a thorough
archaeological assessment, especially in termgsoéarlier phases, which are
thought to date back to the Saxon era (BettleyRenner, 2007, 153).

Fig. 3.68: St. Andrew’s church, Boreham. Noteuhasual layout of the building
with the tower in the centre, the chancel to thst€aght side in the image) and
the aisled nave to the west (left side in the image

Whilst the church has received little archaeologadention, the area both
within and surrounding Boreham has been shown tachewith Roman artefacts
and remains. Approximately 1 km north west of thleage, a robbed Roman
structure (thought to be @rincipia) was excavated revealing large quantities of
Roman brick (Lavender, 1993) and many Roman findsluding brick, tile,
tesseraeand pottery sherds, have been discovered cloee itothe fabric of the
church itself (Rodwell, 1976). Given the strong nkm influence in the
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immediate locality and the presence of Roman binckhe church, many have
suggested that all of the brick in the church falisi Roman (Chancellor, 1892a,
155; RCHME, 1921, 22; Smith, 1988, 139-140). Hogrewhilst there certainly

are large amounts of re-used Roman brick in thecthéabric, it has recently

been shown that Coggeshall type bricks are als@epte Ryan observed
Coggeshall type brick in the second stage of thgraktower (Ryan, 1996, 26)

and observations made by the author during fieddsshave identified other areas
around the church fabric where Coggeshall typekloacurs.

With regards to the architectural development ef biilding, the church
is a highly complex structure and contains sevealdferent phases of
development that span the entire medieval peribds beyond the scope of this
discussion to offer a thorough account as to hosvehtire church developed.
Instead, attention will be given solely on the depenent of the earliest phases of
the church which span the late Saxon and early ldorperiods. Beginning with
the earliest aspects of the building, it has lomegrbthought that there was a
church with a nave and chancel on the site in #peof period and that this was
significantly altered during the Norman period (@bellor, 1892a, 151; Taylor
and Taylor, 1965, 79; Smith, 1988, 139; Bettley Redsner, 2007, 153).

Considering the tower first, it is thought thatsthivas originally the
chancel to the late Saxon church (Taylor and Tayl®65, 79) and there are
several features in the fabric of the current $tmecwhich support the idea that
this was originally a Saxon building. In the lovatage of the tower there are two
windows, one in the north wall and the other in soeith wall (see Fig. 3.69).
Both of these windows have several characterigiassupport the idea that they
are Saxon, including the fact that they are narfapproximately 0.2 m wide),
have deep splays that pass through the thicknetbe afalls and have monolithic
heads (Taylor and Taylor, 1965, 9, 81). The fhat the windows are also set in
the external wall surface with a single splay ssggéhat they might be from the
earlier Saxon period (Taylor and Taylor, 1965, &¢hfer, 1999, 28-29). In areas
lacking good building stone, rubble would be inargied into the jambs of
Saxon windows (Taylor and Taylor, 1965, 9) anchibidd be noted that both of
these windows have jambs constructed largely ot flubble and fragmentary

Coggeshall type bricks.
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Fig. 3.69: The southern window to the first stage¢he central tower, thought to
be a Saxon feature of the tower.

Fig. 3.70: The southern view of the first stagehaf central tower (right image).
The projecting Saxon nave quoin (left image) carsden at the junction of the
present tower and nave (see also Fig. 3.74).
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On the western side of the tower, at both the narth south junctions
between the present nave and tower, are two prajscthat are thought to be the
original quoins of the Saxon nave (see Fig. 3.76 kig. 3.74) (Taylor and
Taylor, 1965, 79). Since the arcades of the ptesave do not align with these
surviving eastern quoins, it is thought that th&d®anave has been completely
lost but was originally much narrower than the préshave (Taylor and Taylor,
1965, 79-81). The fact that the southern quoireappto be integral to the tower
(it is hard to say the same of that at the nortetwerner due to large amounts of
later re-pointing) supports the idea that this dtrral feature is Saxon in date.
These quoins are composed of Roman brick in thed@ourses but this changes
to Coggeshall type brick further up (the transitietocated approximately 1.60 m
above ground level for the southern quoin). Thenmeo obvious break in the rest
of the fabric in the quoins (composed mostly ditfliubble) that can be associated
with the change in the brick type.

Further evidence to support the idea that the towas originally the
chancel to a Saxon church can be found inside rigept building where there is
a Romanesque chancel arch located above a Idferetdury arch at the junction
between the present nave and tower (see Fig. 3THg.voussoirs of this arch are
composed chiefly from brick but also incorporate larger stones set at irregular
intervals around the curve, possibly for decora(ibaylor and Taylor, 1965, 80).
To the north of the chancel arch is a small nicstertsibly made in the same style
as the original chancel arch i.e. from brick anghetvoussoirs (see Fig. 3.72).
The niche has a crudely inserted ‘shelf’, whichas been suggested dates to the
12" century (RCHME, 1921, 24) but may, in fact, beaised chamfered impost,
perhaps originally from a Saxon arch respond. aft been argued that this niche
might have held a side altar of some descripticett(8y and Pevsner, 2007, 154).
A piscina or image niche of the "L#r 18" century has also been built into this
space. Certainly, the apex of the niche arch leas laltered but this is likely to
have been a result of the insertion of both thesemwk arcading and the
neighbouring 1% century lancet arch (see Fig. 3.71). Exactly mouch further
this niche arch extended or whether it was intendeda blind niche or was

originally open is uncertain.
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Fig. 3.71: The interior view of Boreham church fréime nave looking through the
tower into the east chancel. Note the Romaneseele @mposed of brick and
stone voussoirs above the late™dentury lancet arch and the quater-circular
side niche to the left of the present lancet aechl).

Fig. 3.72: Small niche in the wall north of the ap® between the nave and
tower. The pattern of construction (brick and €amussoirs) is the same as the
original chancel arch (see Fig. 3.71).
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The structural evidence of the fabric of the chuttuérefore suggests that
there had been a Saxon building on this site aatttis was probably a church
with an aisleless nave and chancel (Taylor andoragi965, 79). It is believed
that this structure was substantially altered dutime Norman period, with the
chancel being converted to a tower which was cenaldy heightened during the
late 11" or 12" century (RCHME, 1921, 22; Taylor and Taylor, 1968,).
Further alterations included the erection of th&tea chancel and the insertion of
the current Romanesque arch into the eastern \athe chancel to the first
church (see Fig. 3.73) (RCHME, 1921, 22; Taylor &agllor, 1965, 79, 81). This
arch is composed of Roman brick in its foundatiand lower stages but changes
to Coggeshall brick midway up the responds andttierremainder of the arch
itself. The exact location of the transition isrchdo discern due to traces of
plaster still covering the respond stones. Thenchlawas later rebuilt in the 14
century (RCHME, 1921, 22) and it is possible tlm present structure replaced
the original Norman chancel, especially given thet that the current chancel is
on a slightly different alignment to the tower.
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Fig. 3.73: The interior view of Boreham church loak west from the chancel
into the central tower, showing the Norman Romanesaych inserted between
the present chancel and tower.
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Although this account has only offered a brief dggion of the
development of a small portion of St. Andrew’s d@tyrit is clear that there are
Coggeshall type bricks within the fabric of botle tiaxon and Norman elements
of the present building. This includes the tow@ndews, the Saxon nave quoins
and the Romanesque arch between the tower and ethafithe presence of
Coggeshall type brick in the quoins and surroundireywindows of the earlier
Saxon church is of special interest for this prpjespecially given the current
archaeological understanding of brick during thesigd (see 2.1.1). However,
these bricks were only identified after sampling teken place from the Norman
Romanesque arch. Nevertheless, the significandeifliscovery is considered
further later in the thesis (see 5.2.1 and 6.2)e $ample collected from this site
also offers the opportunity to try to allocate &s@ute date to an early instance

of Coggeshall type bricks from a Romanesque context

3.5.1.2: Boreham church sampling location
A single sample was collected from the northernncka arch respond,
above the Roman-medieval brick transition. The @achbrick was part of the

eastern quoin to this respond (see Fig. 3.74 apd3k75).
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Fig. 3.74: The sampling location in Boreham churctNote that the small
projections of the Saxon church nave quoins cdhbsiseen between the tower
and present nave (RCHME, 1921, 23).
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The bricks were of a sandy fabric and orange colasimilar to the
Coggeshall type. The core was approximately 150 imihength, similar to the
width of rectilinear Coggeshall type bricks. Theaof walling around the quoin
was plastered preventing any determination of vshape the brick was but given
that the core length is similar to the width of agGeshall type brick it is
suggested that it was a standard rectilinear modUie plaster also prevented the
determination of what building materials were usedund the bricks, although
brick was seen at the rear of the sample hole. ritn¢ar joints around the brick

varied from approximately 5-10 mm.

Fig. 3.75: The sampling point on the northern respmf the arch between the
tower and the chancel after the core had been rehovhe scale bar is 20 cm in
length.

3.5.2: Holy Trinity church, Bradwell-juxta-Coggeshadl

3.5.2.1: Archaeological assessment

Holy Trinity church is a structure that has reeeiva good deal of
archaeological attention in recent times. RodW&898) undertook a thorough
and detailed archaeological survey of the buildiwigch forms the basis of this
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brief assessment. The church has undergone dittletural alteration or repair
work during the Victorian period and early"™6entury, the result being that the
bulk of the original Norman structure has remairladgely intact and well
preserved (Rodwell, 1998, 59).

There are many different diagnostic features astaxt with the church
that provide a wealth of information regarding theanner in which it was
originally constructed and later modified. In terof its original construction, the
survival of infilled putlog holes provides an on#i of the timber scaffolding used
for building the church (Rodwell, 1998, 72-73). efé are fine striations in the
walls that are indicative of building lifts, suggjeg that the shell of the structure
could have been erected within a three year paratithe full church probably
built within a five year period (Rodwell, 1998, 682, 96-97). There are also
several indications as to how the church was atemehitecturally during the
later medieval period, including the raising of tbleurch roof, the re-use of
timbers in the present belfry from what is thougghhave been an earlier external
belfry, the addition of the porch, alteration oktbhurch fenestrations and the
insertion of the rood screen and loft (Rodwell, 8983-94).

A significant feature of Holy Trinity church is these of Coggeshall type
brick in different parts of the building, the keyeas being the Norman door
surrounds, the external quoins and the Norman windplays and jamb
surrounds (see Fig. 3.76) (Rodwell, 1998, 78-78Bhe brick used in the church
includes moulded forms, some of which also occurCatygeshall Abbey.
However, those for the windows at Bradwell appedré a different form to those
used at Coggeshall Abbey (Rodwell, 1998, 102). sHobuld be appreciated,
however, that large portions of the abbey complexendemolished during the
16" century and these may have originally containéckbrfashioned to a similar
shape. The quoins appear to contain a large nuaileif-bricks which could be
indicative of the masons breaking the original mateo make the supply go
further for the construction work (Rodwell, 1998).7 Both the northern and
southern doorways have an outer and inner bridk arorder. The outer order of
the northern door is formed with double bullnoseduided bricks of two
different sizes whilst the brickwork of the southetoor outer order consists of
single bullnosed moulded bricks. The inner oradrboth doors are made from
square edged bricks (Rodwell, 1998, 78).
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Fig. 3.76: The use of medieval bricks in the Nornwindow surrounds at
Bradwell-juxta-Coggeshall, one of the three maimteats in which medieval
bricks are used at Bradwell-juxta-Coggeshall church

There is evidence that the bricks in the jambdefdoorways might have
been laid in an early bonding pattern (Rodwell, 8998). Further general
observations that have been made regarding thkwmik include splashes of a
green or brown glaze on some bricks (Rodwell, 1998, and the presence of
original render covering small portions of the hkwiork around two of the
original Norman windows (Rodwell, 1998, 82). SevVeftints are also
incorporated with the medieval brickwork in the Jasmof the Norman window
immediately west of the porch (Rodwell, 1998, 8Zhe use of the flints suggests
that there might have been a shortage of the mduldedow bricks and that the
aperture was subsequently completed with a moradsn building material (i.e.
flint), a discrepancy that would not be apparenteothe building had been
rendered (Rodwell, 1998, 82).

In terms of dating the earliest parts of the buidgdi it has been
acknowledged that there is a discernible lack ¢&ldla Norman material within
the church apart from the Norman font which is tifttuto date to around the first
half of the 13" century. However, it is a feature which could ddeen re-used
from an earlier church (Rodwell, 1998, 97). Geligrahe church has been
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ascribed an early f2century date (RCHME, 1922, 12). Rodwell has psegba
date of the second quarter of thé"Xntury based on the fact that the medieval
bricks are used in the same manner in which Romatemal was used in other
churches between the "l@o 12" centuries. These include the use of small
chamfers in window apertures, a common charadteiistthe region during the
early to mid-13' century, and the tall, narrow proportions of thdews and
doorways, a characteristic of lancets and doomnamy local churches between
the 11" and early 12 century (Rodwell, 1998, 98). Rodwell goes on iscdss
the background of the medieval bricks and arguasttie traditional connection
to the Cistercian monks at Coggeshall Abbey do¢secessarily follow a logical
chronological course. He suggests that the ablasyhwilt after Bradwell-juxta-
Coggeshall church and that the Cistercians canreotrdgarded as being
responsible for the re-introduction of the medidwatk industry (Rodwell, 1998,
100-102). The date of the brickwork at the abbay generally been regarded as
dating to the second half of the™.2entury (Ryan, 1996, 94) providing scope for
the argument proposed by Rodwell. However, allogadates to structures based
on isolated architectural features or documentacpnds, as has been done with
Coggeshall Abbey, has already been shown as beitenimlly misleading (see
2.2.2 and 2.2.3). Consequently, there exists museracademic argument that
luminescence dating can address regarding the &dbeobrickwork at both

Coggeshall Abbey and Bradwell-juxta-Coggeshall chur

3.5.2.2: Bradwell-juxta-Coggeshall church samplindpcation

A single sample was collected from the western jarfnihe inner order to
the southern doorway (see Fig. 3.77). The brick wedatively hard and required
the use of a pilot drill to aid in the extractiohtbe sample. Only the corners of
the bricks were visible, the rest being coverechvatlayer of plaster (see Fig.
3.78) preventing the full extent or shape of th&lkbto be determined. The
sample core length (approximately 160 mm) is simoahe width of a rectilinear
Coggeshall type brick, suggesting that the bricgrdbably a standard rectilinear
module and not a special moulded brick form. Tae@ed brick had a sandy,
orange fabric with a darker reduced core, the saméhe bricks at Coggeshall
Abbey. The mortar joints around the sampling pegried from approximately
7.5-15 mm. More brick was seen to lie behind #graed brick.
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Fig. 3.77: Sampling location within Bradwell-jux@eggeshall church (Rodwell,

1998, 62).

Fig. 3.78: The sampling point on the brick quointleé southern doorway inner
order, seen on the right of the image (the sampfiomt is circled). The scale

bar is 20 cm in length.
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3.5.3: St. Andrew’s church, Earls Colne

3.5.3.1: Archaeological analysis

The church at Earls Colne has little left of itsgmal medieval fabric due
to extensive restoration work carried out in thed#@" century. The earliest
parts of the church where the original fabric suesi include the chancel and
south aisle, both of which are thought to dateh® first half of the 14 century
(RCHME, 1922, 87). The other large portion of teurch that survived the
Victorian renovations is the imposing late mediewadstern tower (RCHME,
1922, 87; MacKinnon, 1997, 165). The tower corgdarge amounts of historic
brick and is the focus of this project (see Fig93.

Fig. 3.79: St. Andrew’s church, Earls Colne, selemf the south east. Note the
extensive brick element on the eastern face ofidstern tower.

It is generally held that a large portion of thasver was originally added
to the existing church in the mid-‘1%entury by John de Vere, the™&arl of
Oxford (RCHME, 1922, 87; Hill and Smith, 1943, 1¥45; MacKinnon, 1997,
170). Whilst it is thought that the tower was coemwed around this time, it
remained unfinished for a considerable period,ca ffaat has been attributed to
the involvement of the Earl in the Wars of the Ro@dill and Smith, 1943, 174).
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After the Wars of the Roses, the™&arl received several honours from the
victorious Henry VII, including the position of LérHigh Admiral of England
and governor of the Tower of London (Hill and SmitB43, 175). When the Earl
died in 1513, he left money and instructions that belfry of the tower to Earls
Colne church be completed (Hill and Smith, 1943;13mith, 1974, 94). The
task of completing the tower subsequently fell imrtephew who became the™.4
Earl of Oxford. Unfortunately, the T4Earl does not seem to have been inclined
to apply himself to the church at Earls Colne.islknown that he neglected the
ancestral family estate at Hedingham Castle, Essexavour of his estate at
Camps Castle, Cambridgeshire (Anderson, 1993, 13tl}jherefore seems that
work on the belfry in Earls Colne was poorly execitif at all. When the 15
Earl succeeded to the title in 1525, it is thouttdt he had to remove large
portions of the north side of the church tower &edin the rebuilding process
again (Hill and Smith, 1943, 178).

In terms of the architectural evidence for the digwament of the tower,
there are elements of the fabric that indicate th& multi-phased and covers
several different periods. The tower itself istbfee stages, with the western
window of the lowest stage thought to date to cOLA®CHME, 1922, 87). The
fabric of this lowest stage is made from flint ridbland re-used Roman tile. The
exception to this is the south east stair turreen@hithe limestone quoin blocks
butt against the southern face of the tower. Tlaeeealso a large number of re-
used carved stone arch fragments, including cales@ind nook-shafts, that could
date to the late 2or early 18' century and a carved stone that is probably gart o
a 18" century moulded plinth (see Fig. 3.80). Mixed ag¢he flints and re-used
carved stone fragments of the stair turret, themdso 18 or 16" century ‘Tudor’
brickwork which differs from the Roman brick usedthe rest of the first stage.
These bricks are slightly thicker than the Romarteni& and a darker colour with
some showing evidence of surface vitrification.eyare laid in a random fashion
among the other rubble fragments (see Fig. 3.88)s evidence indicates that the
stair turret was added to the original tower, ptdpafter the mid-1% century,
using material robbed from an older structure, fpbggcclesiastical in nature.

It has been argued that the second stage also tdattes mid-18 century

due to the presence of windows witH"ntury trefoil heads in both the east and
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Fig. 3.80: Rubble walling at the base of the saitie of the stair turret. Note the
random inclusion of 1% or 16" century ‘Tudor’ brick and the re-used carved
stone fragments (circled). The bottom image itatss one such fragment, a"15
century moulded plinth.

west walls. There is also the outline of a blocl#ddow on the northern face of
the second stage, suggesting that originally there at least three such windows
(see Fig. 3.81) (RCHME, 1922, 87). The easterm fatthe tower from the
second stage upwards is built from brick (see Fig9), as is the internal lining of
the second stage clock chamber. The brick usethéosecond stage and above is
laid in an irregular English bond in both the im@rand external faces. The
eastern side of the tower is also slightly thintlen the western face which is
composed of flint rubble and Roman brick. Theralg possible evidence that
the internal brickwork of the eastern wall buttgmthe internal brickwork of the
southern wall within the second stage clock chamddénough it should be noted
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Fig. 3.81: The north west corner of the tower vilik upper two stages shown in
greater detail in the right image. Note the fainitline of a window opening on
the northern face at the second stage and alsodifferent window tracery
patterns between the north and west belfry openings

that the white wash of the interior prevents anohlte confirmation of this
suggestion. Nevertheless, if true, it suggests bbth the eastern wall and the
stair turret post-date the mid18entury bulk of the tower.

The third stage of the tower contains the belfffhe windows on the
western, southern and eastern faces are all similstiyle (three cinquefoil lights
with tracery in a square head) and have been datéd 1%' century. However,
that of the northern wall differs in style (threaquefoil lights in a square head)
and has been dated to the earl{} téntury (RCHME, 1922, 87). The parapet of
the tower is crow stepped and crenellated. Theszesaveral panels with flint
inlay around the parapet, the larger containingudlen(five pointed star) which
was one of the de Vere badges. In the centreeoivtstern and eastern faces of
the parapet are the arms of thé" Earl of Oxford with the date 1534 below and
the regnal year ‘H VIII 25 (RCHME, 1922, 87).

Many have taken the year given in the date plateetthe date when the

building work was undertaken by the"Earl of Oxford in an effort to complete
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the tower (RCHME, 1922, 87; Smith, 1974, 94; VCHEQD2, 101). It is generally
thought that he added the brick eastern face amddelled the upper stages of
the northern face (Hill and Smith, 1943, 178; VC2001, 101), conclusions
probably derived on account of the blocked windavihie second stage and the
different tracery patterns of the belfry on thethdower face. However, the idea
of dating such a substantial building project baged single date plate must be
treated with caution and further evidence must bep@sed to support the
argument (see 2.2.3 for the limitations associatétl date plates). Certainly,
there is the likelihood that the parapet represtr@scompletion of the tower and
this would agree with the historic outline of thHeuoch discussed above whereby
the 18" Earl of Oxford finished the tower. However, itdtso possible that the
date plate might be associated simply with the gd@ crenellations and not
with the other architectural elements, such asetistern brick face. As a result,
the date plate can only be treated as a cautieusinus ante quenfor the
construction of the tower. Consequently, it isgdole to argue that the entire
tower was built between the mid-”iEcentury and the early TGcentury, a
proposal that is supported by the decorative elésnehthe first stage western
window tracery and allows for both the early"intury northern belfry window
and the date plate on the crenellations (Chan¢dlfi3, 67).

Based on the above observations, it is possiblerépose a possible
outline of the development of the structure. Rirst seems likely that the earliest
elements of the tower were being constructed Wiitlh fubble and robbed Roman
brick and tile in the 1450s or 1460s. Upon reaglilve second stage, the north,
west and south faces were constructed, with a smatlow being inserted into
the northern and western walls. Work probably icetd up to the third stage of
the tower on the west and south sides but is liteelyave ceased with the Wars of
the Roses in the second half of th& £&ntury. When work resumed, probably in
the late 18 or early 18 century, the brick eastern face was added ag#iest
standing second and third stages. Shortly aftereidistern face was added, a
northern wall was probably added to the belfry watimore contemporary style
window. However, it should be noted that this walight have already been
present and that the current window could simpleha&placed an earlier window
that was similar to those in the western and sontfeces. The window in the

northern wall of the second stage could have béeckéd off when the eastern
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wall was added. It is possible that the trefoiivaag might have been re-used in
the window of the eastern wall, perhaps in an gitetim provide a more uniform
appearance to the tower and to save on resources.

The stair turret is likely to have been added adothe same time as the
eastern wall since the brickwork of both structusesonded together at the upper
stages of the eastern external wall. Work probakelyan from the ground level
and initially consisted of re-used rubble, probatshm an ecclesiastical source,
with the occasional use of brick. However, as wwk progressed, brick was
used throughout the stair turret and the eastera. fBrick also appears to have
been used to line the interior of the tower toeaist the second stage. The final
element to the tower is likely to have been thenellated parapet added by the
15" Earl of Oxford in the late 1520s or 1530s. Thsuwi result of the building
work would have been highly contrasting and itikelly that the tower would
have been plastered over. An illustration of therch from the mid-1% century
shows a uniform appearance to all the externalasad of the church
(MacKinnon, 1997, 167, Fig. 2) and traces of plastere discovered on the
eastern brick face of the tower in the early’ 2@ntury (Chancellor, 1913, 67),
although it should be noted that this plaster cabeadated to the fécentury and
may be a later feature. Although this outline enpasses all the observations
made of the tower, it must be stressed that ihlg one possible interpretation of
how such a complex structure could have developdttimately, Earls Colne
church is a structure that requires a detailedasclogical survey of the fabric.

In terms of ascribing a date to the brickwork oe #astern face of the
tower, the fact that the stair turret is bondea itite upper stages of the eastern
wall and butting onto the southern wall at thetfatege of the tower indicates that
the east side is secondary to the rest of the toWiee 15' century moulded plinth
at the base of the stair turret (see Fig. 3.80pesig aerminus post querfor
when this wall was added, a fact that would agritk the mid-1%' century date
ascribed to the first stage western window. If tade plate is regarded as a
terminus ante quema suggestion supported by the early! T@ntury northern
belfry window, then it is only possible to ascribebroad date range to the
brickwork in the eastern wall, this being from tméd-15" century to the early
16" century. It is worth noting that substantial aiddis to churches, such as

towers, could often take many years to completaénl®’ century, largely due to
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the dependence on irregular financial bequests dorhtions from the local
community (Morris, 1989, 355-356).

3.5.3.2: Earls Colne church sampling location
A single sample was collected from within the setstage clock chamber
of the tower at the northern end of the easterh (saé Fig. 3.82).
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Fig. 3.82: Sampling location in Earls Colne churchNote that this plan only
shows the ground floor of the church and that thegle was collected from the
second stage of the church tower (RCHM, 1922, 87).

This is an area of the tower that is covered withitewash, obscuring
many of the brickwork details (see Fig. 3.83). Hwoer, it was possible to discern
that the bricks were laid in an irregular Englisbnt. In localised areas, the
whitewash had worn away, revealing that the bricisde the tower are the
standard red ‘Tudor’ type brick with an orange coland fine fabric. Traces of
mortar and brick were seen to lie behind the sathphkck, suggesting that the
eastern wall is built entirely of brick.
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Fig. 3.83: The sampling point (circled) at St. Aegfs church. The sample and
dose capsule hole (below and to the right of the@ang point) have both been
filled with lime mortar.

3.5.4: All Saints’ church, East Horndon

3.5.4.1: Archaeological assessment

The church at East Horndon is situated upon awhilh impressive views
over the south of Essex (see Fig. 3.84). It standsolation and after years of
neglect and vandalism was made redundant in 1%h@ugh it is now in the care
of the Church Conservation Trust. It is an intengsbut complex structure which
has the unusual feature of two storied transeppalia Unfortunately, it has
received very little archaeological attention oalgsis over the years.

It is thought that there was almost certainly afiezachurch on the site of
the present structure. Around 1200 the nearby mainAbbots and the patronage
of the church were acquired by the Neville familydac.1263 the first known
rector of All Saints’ (Henry de Thorndon) grantée tAbbot of Waltham Abbey a
licence to erect a small chapel close to the chy&thrr, 1988). Parts of this

earlier church appear to have been re-used in igept building, including a
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Fig. 3.84: All Saints’ church, East Horndon. Notiee combined southern
transept and porch.

blocked doorway with a late $4entury lancet arch in the north wall of the nave
and large portions of puddingstone discovered witihie walls of the chancel
during restoration work between 1972-1973. Theginal font (how removed to
Great Wakering, Essex) is also thought to date180® (RCHME, 1923, 37-38;
Starr, 1988). Further evidence for an earliercstne is also suggested by a slight
divergence in the alignment of the building alohg east-west axis between the
nave and the chancel (see Fig. 3.85) (RCHME, 1®8837). The Royal
Commission recorded a fragment of d"1&ntury coffin lid decorated with a
foliated cross head in the upper story of the narémsept and fragments of
moulded stonework in the churchyard, although tfeled to provide further
details or possible dates for these pieces (RCHMER3, 38). In terms of the
location of this earlier church, an aerial phot@draf the current structure and the
immediate area failed to reveal any obvious eartksv@r cropmark features
(EHER Ref. No. 5154). The fact that there is @migancy between the nave and
chancel and the presence of puddingstone in thecehavalls could well suggest
that the first church was probably a small buildipgrhaps the same size as the
chancel, and probably built in the late™&entury. It is likely that this original
church was demolished and largely reincorporated the chancel when the
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present church was built. Certainly, the abseriagwious features on the aerial
photograph around the present church would sugbestthe same foundations
may have been used.

The present church is a complex structure, madeslrantirely from
brick (see Fig. 3.84). The current understandihgsoconstruction has generally
attributed the bulk of the building to Sir Thomagdill. It is thought that between
1442, when he was granted the advowson, and hth deda476, he built the
chancel, nave, tower and the two storied transeppels (Starr, 1988; Ryan,
1996, 51). Further evidence comes from Tyrell'# wi which he refers to ‘the
steeple and new work which | have begun at Easndior and for a small chapel
to be constructed to the north of the chancel é&oilomb of timber or of stone for
me and my wife’ (Starr, 1988). The present churak both a tower and a small
niche in the northern side of the chancel whereethie a stone tomb with the
following inscription (the inscription is taken fro Chancellor (1895, 256) who

inserted the words in italics which are conjectula to damage to the tomb):

‘Here lieth Thomas Tyrell Knyght son and heire ohd Tyrell Knyght and Dame
Anne his wif daughteof Sir Wiliam Marney Knyght which Thomas decessed the
xxii day of Marche the yere alur Lord 1476and which Anne decessed thday

of — the yere of outord —upon wha soulless God have mercy. Amen.’

The presence of the tomb in the chancel recesghrenthscription on it
tend to support the account given in Tyrell's wiljggesting that the chancel,
nave, tower and transepts could well have beentmated during the third
quarter of the 1% century whilst his tomb niche was probably built476. The
son of Thomas and Anne, also called Sir ThomaslITysethought to have had
the south chapel built in the early™.6entury, the evidence for this being based
on his will (dated 1510) in which he instructs thet ‘body be buried in the south
side of the choir of the parish church of East lomand there.....to be made a
chapel with a convenient tomb over my said bodiheocharge and value of 100
marks’ (Starr, 1988; Ryan, 1996, 52). The finahe¢nt of the church is the porch
which is thought to have been built by the mié*ll:éntury (Starr, 1988).

Further evidence to support the idea that the biilthe church was built
by Sir Thomas Tyrell in the second half of thd" t&ntury is offered from the fact
that his father, John Tyrell, is thought to havedthderon Hall, a moated brick
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manorial complex located approximately one miletmeast of the church (Ryan,
1996, 51). Exactly when Heron Hall was built iskmown, although it has been
suggested that most of it dated to the reign dfeeiHenry VI (1422-1461) or
Edward IV (1461-1483) (Morant, 1768, Vol. I, 208 ertainly, John Tyrell is
thought to have supplied 5,000 bricks for chimneysWrittle in 1422-23,
suggesting that he was familiar with the use otlbiin the early 1% century
(Ryan, 1996, 51). Approximately three miles noxist of Heron Hall is the site
of Old Thorndon Hall, another substantial brick l8img thought to have been
built ¢.1414 when Lewis John was granted a licencerenellate his lodge with
brick and stone (Ryan, 1996, 49). Perhaps theilbgck for Old Thorndon Hall
encouraged John Tyrell to adopt the same mateniaié&ron Hall during the first
half of the 18' century. This in turn might have encouraged his, Sir Thomas
Tyrell, to build East Horndon church in brick.

With regards to the chronological development leé thurch from an
archaeological perspective, there are many aspedtss complex building that
need consideration in terms of creating a relatheonology. Firstly, the
difference in alignment between the chancel ane miawot followed by the south
chapel according to the plan produced by the R@gahmission (see Fig. 3.85)
(RCHME, 1923, 37). Assuming that the present nae chancel are
contemporary, this suggests that the south chapelater element than the main
body of the church. Whether the south chapel &dbd into the chancel at the
eastern end cannot be determined because of adattgess, probably added in or
after the 1% century, that butts onto the external junctiothafse two parts of the
church.

Focusing on the chancel, the northern side contamsomb niche of Sir
Thomas Tyrell. The external brickwork for this Iléccontains two large crosses
in diaper brickwork. This differs from a late ™ @entury account of the church
which mentions three diaper crosses, the centmldaifering from the outer two
(Chancellor, 1895, 256). There is also mentioa afodern window in the niche,
although this is probably more likely a referenoghe main eastern window of
the chancel which is a modern insertion (Chancell865, 256). The brickwork
between the two diaper crosses does not show adgree of a third cross,
although there are occasional bricks that have Ipeehally darkened through

over firing. There is evidence that the mortathia central area is darker than the
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lime mortar used in other parts of the church bbig may simply be a result of
successive re-pointing. Internally, the brickwdwks been largely replaced with
modern bricks and cement. Whether this harsh repark was continued
throughout the thickness of the wall resultinghiea temoval of the central cross is
uncertain. Considering the external eastern wialhis niche, the lower parts of
the brickwork do not appear to be bonded into thencel wall whilst further up
the bricks are modern replacements, probably duthdoinsertion of a drain.
Immediately east of the niche are two trefoil césbenade from modern
brickwork. The nature or purpose of this decortigature is unknown but it
may simply be a flourish added by modern workmehaoaigh original trefoiled
brickwork does occur in f5century contexts in Essex (see 3.3.4.1). At thstw
junction between the niche and the chancel wadl, ithckwork also appears to
butt onto the chancel. This suggests that the toictie post dates the chancel.

In terms of the two transept chapels, the Royal @a@sion regarded them
as being contemporary with the main nave of theadh(RCHME, 1923, 36). It
IS not possible to determine the bonding of thekwbrk between the south
transept and the nave due to the presence of tith shapel to the east and the
porch on the west. That of the northern transepiartially obscured with mould
growing on the brick surface at the junction betwé®e nave and transept. The
southern transept appears to be bonded into tleh palthough a large portion of
the junction is again obscured by a later butttassing onto the wall. This
suggests that the porch is contemporary with théhgon transept. The porch
butts onto the nave wall, suggesting that it arel sbuthern transept are later
additions to the nave. If correct, then the sanag aiso be true of the northern
transept. This would also suggest that the roodescand loft were installed at
the same time. Certainly, there is a brick staithie eastern wall of the northern
transept thought to have originally allowed acctsshe rood screen and loft
which spanned the nave to the southern transeptr(31988). Focusing on the
junction between the southern transept and thehschepel, it is apparent that
much of the walling in this area has been replas&ti modern brickwork.
However, the surviving fragments of original wadjisuggest that the southern
chapel butts onto the transept and is therefoadea phase than the transept, an
argument that is supported by the church plan predilby the Royal Commission
(see Fig. 3.85) (RCHME, 1923, 37).
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The final key element to the church is the imposiestern tower. This
aspect of the church is more complex for it is tiduthat the original tower
collapsed and was later rebuilt in the™1@entury (RCHME, 1923, 37; Starr,
1988). Consequently, the extent to which the joncbetween the nave and the
tower is a true reflection of what was originallyilbis uncertain. Equally, what
is part of the original medieval fabric and whatébuilding of the 17 century
and later is also hard to determine. The Royal @@sion regarded the tower as
a later addition to the main nave but acknowledtpad the lower stage probably
dated to ¢.1500 whilst the upper stage was thdtresu 7" century rebuilding
(RCHME, 1923, 37). It is not possible to determivmav the brickwork between
the tower and nave join on the southern face due lader buttress added at this
point. Another buttress also exists at the joirtt@northern side. However, the
brickwork at the top of this buttress matches thaisie north west and south east
corners of the tower, suggesting that these thrdégelsses are integral to the
tower. Returning to the buttress at the northanction between the tower and
nave, it can be seen that on the tower side obitltisess the brickwork appears to
be bonded into the tower whilst on the other sideluttress appears to butt onto
the nave wall. This suggests that the first stafgde tower is a later addition to
the nave.

To summarise the above discussion, the study dbrilckwork around the
building suggests that originally the church coreslf just the nave and chancel.
At a later stage, the southern transept and poedie wdded. It is likely that the
northern transept and rood screen were also adtléddeasame time as the
southern transept. The tower is another secorféatyre to the original church
but it is uncertain if it is contemporary with th@nsepts and porch. Taken as a
group, the addition of the transepts, porch ancetawnight constitute the building
works that are thought to have been undertaken v@iemhomas Tyrell was
granted the advowson of the church in 1442. Qdytane made reference to new
works in his will of 1476 and instructed his exewst to ensure the tower
remained standing. The next addition is likelyotothe tomb niche to the north of
the chancel, probably added c.1476, following teatd of Sir Thomas Tyrell.
Finally, the south chapel was added between ththeoutransept and the south

side of the chancel, a suggestion that would agtge the request made by Sir

172



Thomas Tyrell's son, who died in 1510, for a chapebe built on the south side
of the choir.

It should be noted that during restoration worktbe church in 1899 a
fragment of a brass mural was discovered. It wasd to fit into a stone altar
located in the southern wall of the lower storyhe south transept chapel. Due to
its fragmentary nature, it was not possible to wheitee who the mural represented
but it was dated to the first half of the™6entury based on stylistic features,
including the arrangement of figures and the costu(Christyet al, 1909, 190-
191, le Strange, 1972, 9, 48). This might indidd#t the transepts, porch and
rood screen were added in the early" X&ntury as opposed to the original
suggestion of 1442 to 1476. If these are earf) déntury additions, then the
above archaeological sequence would have to bse@wvith the transepts, porch
and rood screen being added shortly before theneoutchapel. However, the
brass mural must be treated with caution. It issgme that the piece might have
been re-used from an earlier context and therefoes not originally date to the
early 18" century. This was found to have occurred on aroffagment of
incised brass recovered at East Horndon churchhichvone mural, thought to
depict a mid-18 century female effigy, had been re-used to forseeond brass
mural for another John Tyrell who died in 1540 (Sty; et al, 1911, 128-129).
Furthermore, the window behind the altar in whibe early 18 century brass
mural was found to fit appears to have been resttd wall, suggesting that the
altar might have been re-used or may be a latertina into the building. Given
the uncertainty surrounding the evidence from tfEs$® mural, it was decided not
to use this evidence in the archaeological assedsmé the building's
development. However, it serves to illustratedbmplex nature of the structure.

Therefore, the archaeological assessment of tHdihgiidoes differ from
the historical outline of its development, with tlransepts, porch, tower and
north chancel tomb niche all appearing to be latiitions to the initial phase of
the nave and chancel, whilst the final phase irslthe addition of the southern
chapel. The chronological assessment of the ptsise is uncertain but it
probably predates the awarding of the advowsonitd'isomas Tyrell in 1442.
The Tyrell family originally acquired the manor blieron Hall in the mid-14
century and were granted licence to impark 400saicrd 363 (Morant, 1768, Vol.
I, 208). As has already been discussed, it is ghbuhat brick was being
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produced in the area from the early"X®ntury. Consequently, a date of the first
half of the 18 century is suggested for the first phase of theath The second
phase additions are likely to have been addedeiséicond half of the f'scentury
when the advowson of the church was awarded td@8mas Tyrell. The final

phase of building work probably took place in tlaely 16" century.

3.5.4.2: East Horndon church sampling locations
Three samples were collected from two differemtaarof the church (see
Fig. 3.85). All sampled bricks were of the typicad ‘Tudor’ type whilst brick

and traces of mortar were seen at the rear ofaimple holes.
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Fig. 3.85: Sampling locations in East Horndon chHurc Note the slight
divergence in the alignments of the nave and cHgRe@HME, 1923, 37).

The first sample was taken from the internal faicéhe porch western wall
(see Fig. 3.86). The brickwork in this area wad la English bond with a few
irregularities. The mortar joints seem to havenbespointed over the years,
especially towards the northern end of the wallskivay the true arrises of the
brickwork. However, it is estimated that the mojtants vary from 10-25 mm.
There is a small niche, possibly a stoup, locatethér south in the wall. The

bricks are of the typical red ‘Tudor’ type.
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Fig. 3.86: The sample point (circled) of the soptirch internal western wall.
The scale bar is 20 cm in length. Note the smelieg) possibly a stoup, to the left
of the image.

Fig. 3.87: The niche in the eastern wall of Thormgeell's tomb niche. The label
Is covering the decorative cinquefoil corbellingcéded at the top of the niche.
The irregularities of the bricks in this locatiordrast the modern replacement
material located in other areas of the niche, swggigg this is authentic ‘Tudor’
type brick. The scale bar is 20 cm in length.
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Fig. 3.88: The niche in the western wall of Thomgeell's tomb niche. The label
is covering the decorative cinquefoil corbellingcdded at the top of the niche.
The irregularities of the bricks in this locationomdrast with the modern
replacement material located in other areas of thiehe, suggesting this is
authentic ‘Tudor’ type brick. The scale bar is@ in length.

The second and third samples were collected framtamb niche of Sir
Thomas Tyrell, located on the north side of thenced One sample was taken
from the internal eastern wall (see Fig. 3.87) sthihe other was taken from the
opposing western wall (see Fig. 3.88). Both samp#&mne from brick niches with
cinquefoil corbelling. Much of the brickwork in ithtomb niche has been
replaced with modern materials and heavily re-gaintHowever, the brickwork
on these two internal walls of the niche appeameddntain large amounts of
authentic red ‘Tudor’ brick, a fact determined I tirregularity of the surfaces
and arrises. The bricks surrounding those thatewsampled are laid in an
irregular fashion, possibly due to the limited spavailable within each niche.
The mortar surrounding the bricks has been re-pdjrhgain obscuring the true
arrises of the bricks. It is estimated that thetargoints are about 5-20 mm.
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3.5.5: All Saints’ church, Maldon

3.5.5.1: Archaeological assessment

The church of All Saints’ in Maldon is one whichshreceived very little
archaeological attention. It is a spacious stmactacated within the heart of the
historic town in close proximity to another histobrick structure, the Moot Hall
(see 3.3.4) (see Fig. 3.89). As well as the urlwmhpossibly unique feature of a
triangular western tower, the church has sevetaresting features associated
with it. These include a highly ornate south aetel a sunken chamber located
directly beneath the east end of this aisle (itsdoet extend beyond under the
south chancel chapel). These two areas of thelibgilare of interest from the
historic brick perspective since large parts ofsbhaken chamber and parts of the
south aisle southern wall contain ‘Flemish’ typednegal brick.

Fig. 3.89: All Saints’ church, Maldon. Note thétrgular western tower and the
southern aisle which is ornately decorated intelpal

The ‘Flemish’ type brick in the sunken chamber aondth aisle southern

wall was only discovered by the Maldon ArchaeolayicGroup in 1984.
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Fig. 3.90: A section of the southern external vedilthe south aisle. Two areas in
the flint rubble where ‘Flemish’ type bricks ocane shown in the images below,
illustrating the different colours that occur fonis type of brick (the lower left
image shows two bricks laid in stretcher bond, oeé¢ and the other cream,
whilst the lower right image shows three white ksitaid in header bond).

Considering the external wall of the southern afsigt, it is apparent that it
contains several ‘Flemish’ type bricks among fliabble, the colours of which
cover a wide range, including cream, dull yelloainson pink and dark red (see
Fig. 3.90) (Ryan, 1996, 31).

The entrance to the sunken chamber is through awdgoinside the
church set in the second bay from the west endhefsouthern aisle. The
doorway has a lancet arch with an ogee arch hoaddrend leads to a newel
staircase which is set in a three sided projedtiom the south aisle wall (see Fig.
3.96). There is a foliate carved capital on thevelefrom which the vaulting
springs and a boss of carved foliage in the inttise of the vaulting (see Fig.

3.91). The steps leading down are modern conoeptacements. The stair turns
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Fig. 3.91: The central boss carved with a foliagesign located in the vaulting
over the stairs leading down to the sunken chamber.

through half a rotation before descending to th&lsavest corner of the sunken
chamber (RCHME, 1921, 172). The western wall aadlting above the lower
half of the stairwell is made from the ‘Flemishptybricks. The bricks have been
coated in many layers of whitewash obscuring anypneaiate surface detail,
although outlines of the bricks can still be disegt and show that they are laid in
a highly irregular pattern.

The sunken chamber itself consists of four baygnali along an east-west
axis (see Fig. 3.92). The roof is vaulted withreegtal pointed transverse arched
ribs aligned north to south. In the second bathefsouth wall is a deeply splayed
window. The exterior window is a small lancet anghilst at the rear is a
segmental pointed arch groined into the main r@efiting (RCHME, 1921, 172).
The lining of the splay to this window is in ‘Fleshi bricks, laid in a highly
irregular manner, especially in the bottom of tpiyg which appears to have had
some bricks removed at some point. The far eastednof the chamber has two
further openings, now blocked, with segmental pmintear arches (RCHME,

1921, 172), of which the southern opening appearset made from ‘Flemish’
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Fig. 3.92: The sunken chamber of All Saints’ churcNote the two blocked
openings at the east end of the chamber (left sfdhe image), the transverse
ribbed arches and the splayed window in the southell (right side of image).

Fig. 3.93: Fragment of carved stone reset in thbbte walling of the sunken
chamber (the tape measure is extended 20 cm).
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type bricks. The northern window has large stamelys that lie behind the rubble
infill, although it is possible that behind the ilhfthe splay is composed of
‘Flemish’ type brick. The infill consists largelof flint, tile and small carved
stone blocks. Despite being heavily whitewashkdret is evidence of re-used
carved stonework set among the rubble walling efdinamber (see Fig. 3.93).
The date of the southern aisle and sunken chahdsebeen placed in the
early 14" century. This date would agree well with thedti capital, the foliage
boss in the newel stair and the vaulted ribs ingheken chamber. There are
further architecturally decorative elements to theernal south wall of the
southern aisle which support an early"leentury date, including an elaborate
wall arcade on the south face. The eastern sidieifircading is composed of a
series of five niches with moulded and cinque ftbiegee arches which spring
from foliated capitals (RCHME, 1921, 172). Westluése niches is the doorway
into the sunken chamber and a further series @etiplainer niches. Both the
doorway and the three niches are at a lower ldwah the eastern five niches,
possibly due to the chamber located under the reafste niches (see Fig. 3.94).

Fig. 3.94: The internal view of the south wall tetsouth aisle. Note the five
niches with ogee moulded heads to the left ofrttage. On the right of the image
there are three further niches at a slightly lovievel. At the junction of the two
series of niches is the entrance to the sunken lseam
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Based on the architectural detailing, the southaisie and sunken
chamber have been dated to ¢.1330-1350 (Chanc&d68, 112; RCHME, 1921,
170; Bettley and Pevsner, 2007, 579). The fadt ttie eastern windows of the
chamber have been blocked would also support’acédtury date for this feature
since the D’Arcy chapel, located immediately edghe south aisle, is thought to
have been added to the church in the first hathef18 century (RCHME, 1921,
170-171; Smith and Wadhams, 1975, 215).

The exact nature of the sunken chamber is uncertahmas long been held
that the chamber was a crypt or ossuary (Chancdl@®9, 113; RCHME, 1921,
170; Bettley and Pevsner, 2007, 579). Howevergetie evidence that this aisle
and the sunken chamber might both constitute alewvelled chantry chapel.
Many chantry chapels were added to churches fren1#i century onwards with
the intention of masses being said for the sotheffounder (Morris, 1989, 363).
They were either established as adaptive chapelahich existing parts of the
church fabric, such as transepts or aisles, weneested into a chapel, or they
were constructive types, in which a purpose builickure, such as an additional
aisle, was erected (Roffey, 2007, 90, 94). Occadip, some of the more
important chantry chapels in parish churches cosegriwo stories, an example
of which can be seen at East Horndon church ($eé4)3Roffey, 2007, 95).

There are several archaeological features thatestighge southern aisle
and sunken chamber were a two storied chantry thdgestly, in the arcading
between the southern aisle and central nave, thigatsaof the westernmost bay
differ to the rest of the arcading (Chancellor, 99012). It has been suggested
that this bay pre-dates the aisle, probably orityirgerving as a porch, and that
the southern aisle was largely formed through tktersion of the porch in an
easterly direction (Chancellor, 1909, 112; RCHMBE21, 170). It should be
noted that many chantry chapels are often assdcvatd porches (Roffey, 2007,
53). If the original southern wall of the nave wienolished for the erection of
the current south aisle, then the materials cowll mave been re-used in the new
building work, as seen in the wall of the sunkearmber (see Fig. 3.93). This
might suggest that some of the bricks in the eslenall of the current southern
aisle (see Fig. 3.90) might have been re-used sntharefore not in their original
context. New chantry chapels presented the oppidytdo introduce current
architectural style into an established church {®0f2007, 95), hence the highly
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ornate early 19 century architectural detailing to the southesieai It should be
noted that the external detailing of the aisleudels niches on the exterior face, a
feature often found in chantry chapels (Roffey, Z0®1). It also faces the main
roadway and original market place of Maldon, thgrpkesenting an ostentatious
display to the local community (Morris, 1989, 3&&ffey, 2007, 99-100). At the
far eastern end of the southern arcading in théhsou aisle are traces of a former
canopy with a crocketed gable and vaulted with medlribs (Chancellor, 1909,
113; RCHME, 1921, 173). This has been interpretedoth the canopy to an
altar tomb (Chancellor, 1909, 113) and as the resnaf a former sedilia
(RCHME, 1921, 173). WAhilst there is uncertaintyreunding its true nature,
both altar tombs and sedilia are features assalciaitth chantry chapels (Roffey,
2007, 65, 68). Considering the sunken chambéheag¢astern end of the southern
wall there is a large indent into the wall whictsh@een partly blocked (see Fig.
3.95). The location of this feature suggests thatay have originally been a
piscina, possibly to serve an altar located atethetern end of the chamber. The
presence of the blocked windows in the eastern majht also be a deliberate

Fig. 3.95: Blocked indent at the eastern end ef sbuthern wall of the sunken
chamber. This feature might have been a piscingirally intended to serve an
altar located at the east end of the chamber.

183



feature that was originally designed to illuminate altar located at the eastern
end of the chamber. Certainly, windows were |atate chantry chapels to
illuminate altars (Roffey, 2007, 52). Whilst thenken chamber might have been
used as a crypt or ossuary at a later stage, ritsékely that in the 14 century it
was constructed with the intention of being a ttavied chantry chapel.
Considering the wider context of the use of ‘Flgmitype brick in
Maldon, there is a wall located approximately 20@guth east of the church that
marks the eastern boundary of a Georgian manoreho@is replaced a 16
century manor which in turn replaced a Carmeli@ryrthat was founded in 1292
(Ryan, 1996, 32; Isserlin, 1999, 129, 137-139). isTwall contains several
fragments of carved stone and ‘Flemish’ type btiokught to have been robbed
from the Carmelite friary. Excavations on the fethe friary itself revealed
‘Flemish’ type brick that was similar in both coloand dimensions to that in All
Saints’ church. These were recovered from the dations built during the
original construction work of the friary in the ¢a.3" to early 14' century and
were later re-used in a range of the friary thas webuilt during the late 14
century (Isserlin, 1999, 90-91). Consequently,ube of ‘Flemish’ type brick for
work on the Carmelite friary could offer a potehtsurce for the brick that

chronologically agrees with that in the south agfl@ll Saints’ church.

3.5.5.2: Maldon church sampling location

A single sample was collected from the westerr wfahe lower stairway
leading down into the sunken chamber (see Fig.)3.9®e walling in this area
had been heavily coated in whitewash obscuring notgils of the brickwork,
such as brick arrises and mortar thickness. Howydte outline of the bricks
could still be discerned indicating that they wksie in a highly irregular pattern,
with both stretchers and headers used in the weé {see Fig. 3.97). There are
some bricks in the lower courses where the whitewersd outer skin of the
brickwork had been worn away, revealing the salpiok colour variation of the
‘Flemish’ type brick. The sampled brick core hadharbled pink colour with a
fine fabric. Behind the sampled brick traces ofrtaoand possibly another brick

were seen.
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Fig. 3.96: Sampling location in All Saints’ churdddaldon. Note the stair in the
south aisle wall leading to the sunken chamber (REEH1921, 171).

Fig. 3.97: The sampling point in the western watl the lower stage of the
staircase leading down into the sunken chambege stale is 20 cm in length.
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3.5.6: All Saints’ church, Springfield

3.5.6.1: Archaeological assessment

Springfield is located to the north east of Chdtrts and, due to the
extensive expansion of the latter town during tB8 and 28' centuries, has been
seriously encroached upon, resulting in the areaorbeng a suburb of
Chelmsford. The heart of the original village il be discerned and consists of
the Springfield green with the $&entury Springfield Hall and a series of other
post-medieval buildings ranging from the™fo the 18' centuries around it
(Bettley and Pevsner, 2007, 729-730).

The parish church at Springfield is a complex bnogdd incorporating
several different building phases in its structur@he key element for the
purposes of this project is the western tower,adufe which is clearly composed
of different materials from different periods. Thkawer is of three stages of
which the third stage, north west and south westars are constructed entirely
of brick (see Fig. 3.98). The brick in the nortlesi corner buttresses and stair
turret differs from that used for the third stagedathe south west corner
buttressing. The brickwork in the north west lagt has thinner mortar joints, is
generally larger than the other brick areas andnha® regular arrises, size and
shape. The reason behind the discrepancy lieseirfaict that this corner of the
tower was rebuilt in the late Y&entury (Chancellor, 1894, 56).

The tower is thought to have been constructediim fubble during the
early 14" century when it is believed that other alteratiomse being made to the
original Norman church (Chancellor, 1894, 53; RCHMIB®21, 218; Paynter,
1949, 25). Towards the end of thé"i&entury, it is thought that the western and
upper parts of the tower had deteriorated or cedldpand were subsequently
rebuilt in brick in 1586. The principle form of ieence for this is a date plate
located on the southern face of the third staghetower (Chancellor, 1894, 56;
RCHME, 1921, 219; Paynter, 1949, 25). The datéeplsee Fig. 3.99) has the

following inscription:

‘Pra's God for al the Good Benefectors Ano. [1]586’

Further evidence for the date of the repair work b& found on the
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Fig. 3.98: The western tower at Springfield as skeem the west (left image) and
the south (right image). Note the extensive us®iok for the third stage and the
corner buttressing.
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Fig. 3.99: Date plate located on the southern sifl¢he third stage of the church
tower.
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Fig. 3.100: Stone inset into the brick buttresstloa southern face of the tower at
the top of the first stage. Antiquarian accourgsard that the Mildmay family
arms and the date 1586 were originally inscribedhia stone.

southern side of the tower where there is a higidyn stone set into the brick
buttress (see Fig. 3.100). Antiquarian reporttestiaat this stone displayed the
arms of the Mildmay family and the date 1586 (Mwm 1769, Vol. I, 118;

Wright, 1836, Vol. I, 99). The Mildmay family wame which had recently risen
in social status as a consequence of the dissolafidghe monasteries earlier in
the 16" century. Thomas Mildmay (died 1566) was invohiadthe Court of

Augmentations, the royal office which dealt withethe-distribution of the

monastic lands and wealth. He gained many estatdsbecame very wealthy
during the course of his life (St. John Mildmay13915-20). He also distributed
large estates among family members, such as Teririgssex which he bought
for his brother John (St. John Mildmay, 1913, 27Another of his brothers,

William, was granted the estate of Springfield-Begnone of three manorial
complexes associated with Springfield, which hadh&rly been in the possession
of Coggeshall Abbey. Ironically, this came to \ith not through his brother,
Thomas, but as a grant to him by King Edward VI (&ud, 1768, Vol. Il, 9; St.

John Mildmay, 1913, 27). William Mildmay passeck thstate on to his son,
Thomas Mildmay, upon his death in 1570. It is geltg accepted that this
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Thomas Mildmay, who later became the Sheriff of eksen 1597 and was
knighted in 1603, contributed a considerable shamgards the cost of the
restoration of the tower (Chancellor, 1894, 56; Bihn Mildmay, 1913, 28;
Paynter, 1949, 25).

After the rebuilding work of the third stage inidk;, the church tower
underwent further alterations in the early"1gentury, the details of which were
recorded in the mid-2Dcentury from a wooden board within the tower nipi
chamber (Paynter, 1949, 13) which read:

“Roberte Roberson, who departed this life the toairof March, Anno Domini
1619, did, by his will, give fortye powndes for tleectinge of a maine spire,
which, without great danger to the steple, andgh#o the parishioners, could not
be set up. Wherefore, by the allowance of Richardeman and Charles
Biglande, Gents., overseers to his said will, tivtfewas repaired the steple and
lantron, the belfrie enclosed and beautified, ahd s$tairs there altered and
amended. Twelve new pewes in the bodye of thecthudowre pewes in the
chancell, a pulpett head, a communion table ereaad the chancell seated
rounde about for the communicants; all of which eker was done by the
appointmente of John Transted and Wiliam Pinchmyrch-wardens. Anno
Domini, 1624.”

Quite how one should interpret the aspects offiagsage that relate to the
tower is uncertain. In terms of the enclosing &edutifying of the belfry, it
seems unlikely that this chamber would have beeiposed to the elements for
the preceding years since the latd t&ntury rebuild and may refer instead to a
need to replace either the whole of the roof oceigseelements of it. However, it
is also possible that the repairs were requirdtienfirst place due to the lack of a
roof on the tower. Ultimately, the passage is #@mobiguous to derive any
absolute conclusions from other than the fact tregtairs were probably
undertaken on the church tower and belfry betwegl®land 1624. It appears
that the north west corner of the tower graduakedorated and two huge
buttresses, one on the north side close to thé megst corner and the other in the
centre of the western face, are thought to have keastructed in the mid-17
century (Chancellor, 1894, 56). By the™@entury the foundations of these
buttresses had caused the north west corner abiber to start to settle resulting
in the removal of the western buttress and thetiereof the present stair turret
and buttressing on the north west corner in 188&(Cellor, 1894, 56).
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From an archaeological perspective, there areistmguishing aspects of
the church tower that allow the brick componentbdodated with the exception
of the date plate and stone recorded as beingcavith the Mildmay arms on it.
The brickwork on the third stage of the tower ahd buttresses are the red
‘Tudor’ type bricks and are bonded in a highly gu&ar manner. There are
isolated areas where the bonding appears to beidakthglish bond and other
areas, mostly on the western face of the towerrevtiee bonding appears to be
laid in the extremely rare Flemish stretcher baanddurse of stretchers alternating
with a course of alternating header and stretcheed) ¢f. Woodham Walter
3.5.9.1). The random nature of the bonding cowddinglicative of late 1B
century experimentation with different patternsoprio the adoption of true
Flemish bonding in the 17 century (Brunskill, 1990, 52). There are no
decorative diaper patterns on the brickwork. Taepet has crow stepped gables
but is a modern feature (RCHME, 1921, 219). Thetem window at the first
stage of the tower is a modern addition from the 18" century alterations to the
north west corner and buttress (Chancellor, 1881, Fhe belfry windows of the
third stage consist of three openings each witkliptical arch. The eastern and
western windows have moulded square labels abare (RCHME, 1921, 219).

The limitations that exist in allocating datesapects of buildings based
on date plates have already been discussed (se®).2.2Vith the case of
Springfield church, the historic evidence suggdbet the wealthy Mildmay
family could well have been one of the ‘Good Bentdes’ who contributed
towards the church around this time. Whether th&ridoution was towards the
erection of a new stage on the tower or to anodsgrect of the church is
ambiguous and cannot be determine with certaintiowever, the use of red
‘“Tudor’ type brickwork would support a late "@entury date and therefore be in
agreement with the date plate. Unfortunately, @hsrlittle else to provide an
absolute date for the brickwork.

3.5.6.2: Springfield church sampling location

A single sample was taken from the southern iadewall of the tower
belfry, close to the south west corner (see Fi0B).. The brickwork in this area
consists of the red ‘Tudor’ type brick and is laidan irregular manner (see Fig.

3.102). There are some bricks which are slightisker than the normal orange or
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red colour and a few appear to be partially viedfi The mortar joints in this area

of the tower vary from approximately 10-20 mm. thRer brick was seen to lie

behind the sampled brick.

Fig. 3.101: Sampling location in Springfield churctNote that this plan only
shows the ground floor of the church and that thegle was collected from the
belfry of the church tower (RCHME, 1921, 218).

Fig. 3.102: The sampling point in the tower belfrigse to the south west corner.
The scale is 20 cm in length and the sampling psioircled. Note the irregular

bonding pattern of the brickwork. There is alshigh degree of variation in the
colour of the ‘Tudor’ bricks, ranging from orange & dark blue and black.

191



3.5.7: All Saints’ church, Theydon Garnon

3.5.7.1: Archaeological analysis

Theydon Garnon is a tiny hamlet located in westéssex where the
church has an imposing western tower made entwaltyof brick, as are the
northern aisle and porch, whilst the nave and oblaa@ made from flint rubble
(see Fig. 3.103). The church has been of intéoestchaeologists for many years
chiefly due to the fact that two elements of thédag have dates associated with
them. The north aisle has the date 1644 set itnygliog vitrified brick within a
sunken panel on the external eastern face (anotimersponding panel located on
the external western face of the northern aisle thasinitials ‘I. H.’, again in
protruding vitrified brickwork, set within a sunk@anel) (VCH, 1956, 270). The
second dated component of the church is the westevar where there is an
inscribed stone panel dated to 1520 on the soutsiden(see Fig. 3.104) (Ryan,
1996, 73).

Fig. 3.103: All Saints’ church, Theydon Garnon,nfrdhe south east. Note the
brick built western tower.
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Fig. 3.104: The date plate on the southern sidehef tower. Much of the
inscription has been lost over time, some probably to deliberate vandalism.

The panel is now highly worn but has been recosiageral times since
the 18" century by antiquarians and archaeologists. Grieeoearliest accounts
mentioning the panel describes it as ‘a brokenripgon’ (Salmon, 1740, 48) and
later accounts elaborate on the damage, claimirg tertain parts of the
inscription had been deliberately removed (Ogbod®l14, 262). As well as
describing the damage done to the panel, the aataqu accounts describe the
fact that the plate is dated to 1520 and that introas Sir John Crosby
contributing a considerable sum towards the buydi the tower. An early
account of the inscription was produced in theyea®" century but omitted the
worn portions of the text (Ogborne, 1814, 262). other early 19 century
account (Wright, 1836, Vol. I, 378) attempts tmyde a full description and

reads as follows:

‘Pray for the soul of syr John Crosbe, knyght, Eteerman and grosar of
London, and for the souls of dame Anne and Annegmgs?] his wyfis, of whos
gudys was gevyn.....towards the makyng of this stepglwhose souls Jesu have
mercy, Amen. Anno Dni 1520’
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When this account is compared with that given leyRwoyal Commission
(RCHME, 1921, 231) it becomes apparent that theiSpghrases ‘Pray for the
soul of’, ‘for the souls’ and ‘on whose souls Jéswve mercy, Amen’ have been
deliberately removed. Such specific vandalism @qérhaps be a consequence
of post-Reformation iconoclastic activity.

With regards to the content of the inscription,réhare often cases where
date plates should be treated with caution (se@)2.2However, in this instance
there is sufficient information conveyed to allowr &8 comparison to the historic
record. This has revealed that John Crosby wagathy wool merchant who
lived during the 1% century. He achieved many honours during hiditife,
including being chosen as a member of parliamentdmdon in 1466, becoming
an alderman in 1468, becoming master of the Grbo&wmpany in 1469 and
being knighted by Edward IV in 1471. He also had tvives, Agnes and Anne,
during his lifetime and finally died in 1476 (ODNBQO04, Vol. 14, 410-411). ltis
therefore almost certain that the date plate defes to the 1% century merchant
Sir John Crosby. In terms of his connection toybom Garnon, Leo de Welles,
the owner of the estate at Theydon Garnon from 142% killed at the Battle of
Towton fighting for Henry VI in 1461. After the tike, in which Edward IV was
victorious, his property was forfeited to the croamd subsequently passed to Sir
John Croshy. It was originally thought that Crdskson, also called John, was
the individual who erected the church tower (WrjghB36, Vol. I, 376).
However, whilst it is certainly true that Sir Jolmosby did have a son named
John, he died sometime before his father, makinglikely that he erected the
tower (ODNB, 2004, Vol. 14, 411). The differencstveen the date of Crosby’s
death and the date plate has not gone unnoticedhtiyuarians and has led to the
suggestion that the building work on the tower \iashed in 1520 with funds
being collected in the preceding years (Morant,8L%6l. I, 161). It should also
be noted that at the time of his death, Sir Johwskr had left bequests which
totalled more than £3,200 (ODNB, 2004, Vol.14, 4111 is quite possible that
Theydon Garnon was left such a bequest. Certding/fact that his two wives
are mentioned in the inscription could support ittea that the bequest came at
the end of his life. It has also been suggestatlttie reference to the two wives
could be indicative of the building work taking ansiderable length of time and
that it was only completed by 1520 (VCH, 1956, 270)
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Whilst the details of the date plate do appeareferrto actual historic
individuals who can be connected to Theydon Gartiogre is still a degree of
uncertainty surrounding the exact date for the dog of this tower. The
difference between the date plate and Crosby'shdeas already been discussed.
Another issue is the lack of architecturally digtirshing features to the tower.
The tower has three stages and an octagonal steet tn the north east corner.
The passage on the ground floor to the stair tuvasta four centred arch, as do
the windows in the north and south wall of the secstage. The belfry has two
round headed windows set into a four centred amchlli four walls (RCHME,
1921, 231-232). The brickwork is laid in a regukarglish bond but does not
contain decorative diaper work. All of these featuwould support a broad date
range spanning the 15t0 early 18 centuries. The only other significant
diagnostic elements in the tower are the westemmdow at the first stage, a
feature that is a later addition and thought teedatthe 1% century, and the
western door, which is thought to date to thd’ réntury (VCH, 1956, 270).
Overall, it seems likely from the architectural gggctive that the tower was either
erected in a relatively short period or was ovarsgg the same craftsmen for a
lengthy period. It should be remembered that tiaemee many brick towers being
added to churches in Essex during the lat® ad early 18 century (see 2.4.4
and 2.4.5) so the brick tower at Theydon Garnoneegrwith regional
architectural trends.

The church is shown with a tower on a map datetl6#8 (ERO D/DC
27/1123) which would seem to support the idea @018s germinus ante quem
If a bequest of £50 was left by Crosby upon higstli@athe late 1470s then this
could be seen as a possible date shortly afterhwkark might have begun. Such
a length of time to construct an addition to a chwvas not uncommon during
this period (see 2.4.5). Therefore, it seems rlosty that Sir John Crosby left
money towards the building of a brick tower at Téh@y Garnon at the time of his
death in 1476. During the remainder of thd" X®&ntury, it is likely that other
monies were collected towards the project, whicbbpbly began in the last
quarter of the 18 century. It is quite likely that the tower waswaeted in 1520.
Therefore, a date range of ¢.1475 to 1520 is sugddsr the construction date of

the brick tower.
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3.5.7.2: Theydon Garnon church sampling location

A single sample was taken from the eastern sidehef first stage
passageway leading to the base of the newel staiicathe north eastern corner
of the tower (see Fig. 3.105).
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Fig. 3.105: Sampling location in Theydon GarnonrcdhuRCHME, 1921, 232).

The sampling methodology adopted for this siteedd@ from the standard
approach used at other sites. In this case, thieameround the brick was drilled
away before the entire brick was removed (see Fi06). Once the brick had
been removed, a square portion was cut from thk fa@e using a water cooled
tile cutter (see Fig. 3.107). A second portion ks cut from the rear using a
diamond tipped hand saw to preserve the water obnghin the brick for
measurement in the laboratory. The brick was trenstated in its original
position in the wall.

The brick was a standard, orange coloured ‘Tudgétwith a very fine
fabric. The brickwork around the sampling pointswaid in an English bond. A
few of the bricks were darker than the other readdr’ bricks with small areas of
surface vitrification, probably due to variation tife firing temperature. The
mortar joints around the brickwork varied from appmately 5-20 mm in
thickness. A thick skin of mortar was seen toitnemediately behind the brick

once it was removed from the wall.
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Fig. 3.106: The space where the sampled brick wastéd. The mortar
surrounding the brick was drilled away before theie brick was removed so
that a sample could be taken from the rear surtaceduce the aesthetic impact.

Fig. 3.107: The brick that was removed from thelv@ sampling. The image
shows the rear portion that was removed from thenrback. A second portion
was also removed by means of a diamond tipped sawdn an attempt to derive
the water content for this brick. The scale iscB®in length.
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3.5.8: St. Margaret’s church, Tilbury-juxta-Clare

3.5.8.1: Archaeological assessment

Tilbury-juxta-Clare is located in north Essex @ds the Suffolk border.
It is a small hamlet with the church located apprately 500 m to the north west
of the main settlement. The church consists diancel, nave and porch, all of
which are thought to have been erected duringatterlhalf of the 18 century,
and a western tower made from brick (see Fig. 3,108ught to have been built
in the early 18 century (RCHME, 1916, 319). Although the towettie part of
the church that is the main focus for this projelcere are other aspects to the
building that should be noted, including a seriekistoric wall paintings. One of
these paintings, located on the northern wall efrtve, is of particular interest
since it is thought to depict a man on a horseoantfof a timber framed house
with evidence of brick nogging infill between thertical timber studs (see Fig.
3.109).

Fig. 3.108: The western brick tower of St. Margarethurch, Tilbury-juxta-
Clare.
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Fig. 3.109: The wall painting on the internal nogtin wall of the nave. On the
right of the image in the foreground is a depictadra man on a white horse. The
structure behind him is thought to show panelsdilvith brick nogging.

The painting has been dated stylistically to thte " century, an age
that agrees with the fabric of this part of therchuMcCann, 1987, 108). Whilst
the painting does not provide absolute proof tieg kbcal community were
building in brick, it does suggest that they weaeiliar with the use of brick in
an architectural context, possibly through seeihg material used in other
buildings in the local region (see below). If fhee 18" century local community
were familiar with brick, then they may have speaily selected it as the
building material for the tower. However, it mudso be noted that the wall
paintings might simply be depicting an idealiseiation that has no bearing on
the rest of the building.

With regards to the use of brick in the local regi is generally thought
that the material was employed for several of therch towers in other local
villages at the end of the #%entury and into the early ¥&entury. Examples of
this include the village of Gestingthorpe, locasgproximately four miles to the
south east of Tilbury-juxta-Clare, where the chunels a substantial brick tower
laid in English bond with diaper work and crockdtteials at the corners of the
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Fig. 3.110: Gestingthorpe church tower, thoughhtwe been erected in the late
15" century.

crenellated parapet (see Fig. 3.110). The chuwwalfert is thought to date to the
late 18" century when William Carter bequeathed forty #hij$ towards the
building of the tower in 1498 (Ryan, 1996, 63). oftmer example can be found
approximately five miles south east from TilburydaClare where the church in
the village of Wickham St. Paul also has a briakeq again laid in English bond
with diaper patterning and crocketted pinnacleshatcorner of the crenellated
parapet similar to those at Gestingthorpe. Thigetois thought to have been
erected in the early f6century when John Grene bequeathed £20 towards
‘bielding a newe stepull of rep’acion of the saldich’ in 1505 (King, 1878, 51).
A third example lies six miles to the north eastTalbury-juxta-Clare in the
village of Liston where the church has a smalllbtmwver with diaper patterning
and a crenellated parapet, thought to have beeedaidthe church in the early
16" century (RCHME, 1916, 169). These cases sughasbtick was being used
in this area of Essex to build church towers inlttte 18" and early 16 century.
Equally, there are common features to all the bioekers described, including the
use of diaper brickwork, stair turrets built intoojections at the north east or

north west corners of the towers and crenellatiothe top of the towers. The
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historical use of brick for building church towensthis region therefore suggests
a late 18 or early 1&' century date for the tower at Tilbury-juxta-Clare.

The tower itself has been dated in the past t® 1fla date plate located
at the base of the tower in the external westere (aee Fig. 3.111), which reads:

“To the glorie of Gods most high and
gracious majestie Elizabeth
Countess of Oxerford in the yere of
our Lord 1519 added this tower to
the rebuilt church of S. Margarets
Tilbury Praised be God”

Fig. 3.111: The date plate located at the baséefwwestern face of the tower.

It should be noted that this panel is a relativelgent insertion, although
exactly when it was installed is uncertain. Attésmo locate a faculty record that
might refer to the insertion of the panel amongséhetored at the Essex Records
Office were unsuccessful. Unusually, the Royal @uossion failed to record the
date plate in the early P0century (RCHME, 1916, 319). Lewer (1933, 9)
mentions that the Countess of Oxford built the wester of Tilbury-juxta-Clare
church in 1519 and Wight (1972, 268) describesiléimg work taking place in
red brick on the tower between 1517-1519 at a twmdklizabeth Countess of
Oxford but neither mention the source of this imation. Ryan (1996, 73),
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however, does mention the date plate and theHatittbears a date of 1519. The
specific nature of the details given by both Lewaed Wight would seem to
suggest that they obtained their information fréma date plate but this cannot be
determined for certain. It is possible that it istalled during the course of the
19" century when this church was restored and alterstivere made to the
church tower, including the insertion of a relalvenodern window in the
western wall (see Fig. 3.113) (RCHME, 1916, 318Bhe fact that the current date
plate is a replacement of an original feature ®vpn by antiquarian accounts of
the church which describe a date plate located twerentrance to the tower
(Morant, 1768, Vol.ll, 336) which read:

‘Elizabeth Countess of Oxenford, the year of ourd 0519, built this steeple’

Given the similarities between the account of thigiwal date plate and the
present one, it is likely that the present insaripton the panel is an accurate
reproduction of the original. The issue therefareses as to how reliable the
information on the date plate is.

Considering the reference to Elizabeth Countes3xbbrd first, it is most
likely that she is Elizabeth Scrope. She had beemwidow of Lord Beaumont, a
close friend to the 3Earl of Oxford, a powerful noble whose family, the
Veres, had become established in Essex in the@gtury. The 18 Earl married
Elizabeth Scrope in about 1508. When the earl aietb13 he left a vast sum,
detailed in his will as being worth approximatel$000 (Anderson, 1993, 126-
128; ODNB, 2004, Vol. 56, 308). Elizabeth, who redceady received monies
after the death of her first husband, was consetyuleft well endowed after the
death of her second and could therefore have eaf$iiyded to build such a tower,
especially given that she died in 1537 after thepssed date for construction of
the tower. Certainly, she was patron to the chimctb31 (Newcourt, 1710, Vol.
II, 594). Equally, there is no mention in her wvililat money be left for work at
Tilbury-juxta-Clare which could well indicate thahe tower was completed
before her death (Lewer, 1933, 9-16).

There is further evidence within the tower thatmups a link between the
church and the de Vere family. The walls of theirch are decorated with

fragments of carved stonework, apparently colle@rd installed by Margaret

202



Anna Brett, wife of Rev. C. W. Brett (rector 18984B) (Bettley and Pevsner,
2007, 785). Inside the first stage of the towet,isto the southern wall there is a
boar (now damaged and headless) and a five postaed(see Fig. 3.112), both of
which are emblems of the de Vere family (Elliot848 339-342). These were
probably inserted by Brett and it is therefore isgible to determine the original
context from which they came. Antiquarian accowftshe tower also mention
the presence of a ‘molet’ on the outside (Morai@§8, 336; Wright, 1836, Vol. |,
587). This is a reference to a ‘mullet’ or a fimeinted star, a heraldic device that
was part of the de Vere coat of arms which is aksen on other Essex buildings
that were associated with the de Vere family, feameple, the tower at St.
Nicholas’ church in Castle Headingham (Elliot, 18889). Looking at the
external western face of the tower at Tilbury-juiare, there is a carved stone
immediately above the replacement western windovehvhas a five pointed star
set within it (see Fig. 3.113) and may be the ‘riolferred to in the antiquarian

accounts of the church.

Fig. 3.112: Decorative fittings inside the churcbwer, probably added by
Margaret Anna Brett. The lower two (the five pethstar and the headless boar)
are emblems of the de Vere family.
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Fig. 3.113: The western face of the tower. Nogefithe pointed star, or mullet,
located above the window, a heraldic emblem otdéh&ere family. The western
window, located directly above the date plate, m@lern replacement.

It should also be noted that in the upper stageseofower there are three
sunken panels. Two are highly weathered whilstttiel has been filled with
modern brick. One of the panels is located incibrgtre of the western face of the
third stage of the tower, immediately above thdrpelindow (see Fig. 3.114)
whilst the other worn panel is located midway up #outhern side of the stair
turret (see Fig 3.115). The panel recess blockéd bwick is also located on the
southern face of the stair turret but is immedjate#neath the crenellations (see
Fig. 3.115). What these panels originally contdihas been lost but it may have
been further heraldic devices or possibly othercripions detailing other
donations or patrons of the building work.

A final source of evidence relating to the datirighe tower comes in the
form of a will dating to 1519 in which John Bridgé Stoke-by-Clare bequeathed
274). Whilst this is certainly insufficient monégr the whole project, it does
offer suggestive evidence that building work wagamvay in 1519 on the brick

tower.
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Fig. 3.114: The western face of the third stag¢heftower. Note the weathered
stone panel set immediately above the belfry window

Fig. 3.115: The southern face of the stair turrétote the weathered stone panel
set at the second stage level and the blocked seatethe top of the turret, just
beneath the string course.
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Whilst the attribution of construction dates fopesific aspects of
buildings by means of date plates requires caufsee 2.2.3), the information
detailed in the panel set in the church at Tilbursta-Clare does appear to agree
with the historic details of the de Vere family alaizabeth Scrope, Countess of
Oxford. The connection between the de Vere fanslystrengthened by the
heraldic devices described by antiquarians and ses#t in the tower. Further
evidence for construction work taking place on thwer is provided by the will
bequeathing money in 1519. The archaeologicalfeatof the tower, including
the use of red ‘Tudor’ brick laid in English bondthvdecorative diaper work and
a crenellated parapet, also agree with other lidalers in the locality which are
attributed to the late 15and early 18 centuries. Given the details described on
the date plate, it would seem likely that 1519 espnts daerminus ante querfor
the construction of the tower, suggesting that ik building project was
probably undertaken in the early™@entury. Consequently, a date range of
€.1500-1519 is suggested for the date of constmatf the brick tower.

3.5.8.2: Tilbury-juxta-Clare church sampling locations
Two samples were collected from inside the seciade of the tower in
the north west corner (see Fig. 3.116), one froevibstern wall (see Fig. 3.117)

and the other from the northern wall (see Fig. 8)11

Fig. 3.116: Sampling location in Tilbury-juxta-Cluchurch. Note that this plan
only shows the ground floor of the church. The @amwas collected from the
second stage of the church tower (RCHME, 1916,.319)
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Fig. 3.117: The sample point in the western wathef church tower. The scale is
20 cm in length. The sampling point is circled.

T "{'
3

Fig. 3.118: The sample point in the northern wdltlee church tower. The scale
is 20 cm in length.
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This area from which the samples were collected seasposed of the red
‘Tudor’ type brick, with occasional darker, parlyavitrified bricks, probably a
result of variations in the firing temperature wheéwe bricks were originally
produced. The bonding is English bond with mojtémts ranging in thickness
from approximately 10-20 mm. Fragments of mort#reaing to brick were seen
to lie behind both of the sampled bricks.

3.5.9: St. Michael’'s church, Woodham Walter

3.5.9.1: Archaeological assessment

This small, picturesque church is located at ong ehthe village of
Woodham Walter in central Essex. It is largelyitooii brick and is thought to be
a rare example of a mid-f6century ecclesiastical use of brick as a building

material (see Fig. 3.119).

Fig. 3.119: St. Michael's church, Woodham Walteonf the south west corner.
Note the traces of plaster on the southern wall #redoutline of the earlier porch
roof above the southern door.

Originally, the church in Woodham Walter is thoughthave been located
approximately 500 m to the south east, closer ¢ostte of the now ruined manor
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house of Woodham Walter. This idea was origindillyited to local village
tradition but more substantial evidence emergeth tie discovery of a late T2
to 13" century medieval grave cover in a field just wafsthe ruins of the manor
house (Ainsworthet al, 1991, 170-171). This in turn prompted surveyamgl
fieldwalking of the area around the ruined manardsowhich led to the discovery
of a high concentration of various building matksrim the field from which the
grave cover had originally been discovered. Theernas recovered included
Roman tile, septaria, building stone, large flimsof tile, floor tiles and brick.
There was also a series of pottery sherds recowkting from the 18 to the 16
centuries. It has been suggested that the presdriReman tiles could indicate
that the original medieval church dated to th® &f 12" centuries and that some
of the roof tiles could have come from the lat& 1@ early 14 century tile kiln in
the nearby village of Danbury (Ainswortt al, 1991, 172; Ryan, 1999b, 186).
Further evidence that this was the site of the snadichurch came in the form of
an aerial photograph which showed a rectangulancank aligned along an east-
west axis and with a length twice that of its bteg@&Ryan, 1999b, 186).

The present church is thought to have been builivden 1562-1564
(Ryan, 1989, 23; Bettley and Pevsner, 2007, 8&8)idence for this exists in the
form of a petition made to Elizabeth | by the Laytlthe Manor, the Earl of
Sussex, to demolish the old church which was desdriat the time as having
‘fallen into ruin’ and as also being a ‘great digta from the town of Woodham
Walters’. The petition was successful and a lieem@as granted by Queen
Elizabeth on the 28June 1562 for the Earl to construct a new churbkres he
thought appropriateQal. Pat. R., 1560-1563, 340-341Work is then thought to
have commenced on the dismantling of the old chanththe erection of the new
building.

There is strong evidence that many elements ootiechurch were re-
used in the building of the new church. This maglude the wholesale
reincorporation of the northern aisle arcade. pilars and arches of the north
aisle arcade are of a form more appropriate td #ecentury (Chancellor, 1892b,
90), and they also retain graffiti which dates éddne 1562. One example that is
thought to have been etched into the pillar soneetratween 1450-1550 is the
signature of a gentleman called Strangeman, whoedwands in Woodham
Walter in 1442 (Ryan, 1989, 25). The roofs of tlave and northern aisle are
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also thought to have been re-used (Chancellor, 4,892, RCHME, 1921, 270;
Bettley and Pevsner, 2007, 856). Comparison teroBssex churches reveals
certain similar features, for example, the navd od\ll Saints’ church, Messing
has been dated to between 1344 and 1362 baseHteyaldic carving in one of its
sole pieces. It is a seven canted structure irchviihe common rafters are
supported by ashlar pieces near the base andeardofyether by braced collar
beams near the apex (Hewett, 1980, 166), featuhgshvalso occur in both the
nave and northern aisle of St. Michael's churclhe Wall plates of both the nave
and northern aisle are also heavily moulded. Ewation by the author of a
partial cross section of the southern wall platehe belfry revealed an ogee
moulding set into a deep hollow with a bowtell tods the bottom, features
which are characteristic of the 4entury (the wall plate at Messing church also
incorporates an ogee scroll in a major hollow amotiger mouldings) (Hewett,
1980, 311). Further evidence to support the reaisie old church roof was
discovered when the timbers of the belfry produgetndrochronological date of
the late 1% century (Tyerst al, 1997, 142). It has also been suggested that the
layout of the rebuilt church followed that of th&d ahurch. In his will which
dates to 1454-1455, Thomas Hawkyns instructs fergaods to be disposed of
and that the resulting monies be used to buildva marthern aisle and chapel on
the north side of the chancel (King, 1878, 124-12%he present church has a
single northern aisle and north of the chancel ssnall room with an east facing
window that is used as the vestry today, a chartizrcould well have been the
chapel Hawkyns instructed to be built (Chancelld892b, 91). Given the
similarities between the church alterations ing#ddy Hawkyns and the present
layout of the chapel, it strongly suggests thatirduthe erection of the new
church the builders probably followed the old chulayout (Chancellor, 1892b,
88-90; Ryan, 1989, 24-25). Other internal featuhed are thought to have been
re-used from the old church include the perpendicsiyle font, which is thought
to be from the 15th century (Chancellor, 1892b, R@HME, 1921, 270), one of
the bells which was recorded as being made by ®@ilésenry Jordon in the 15
century (RCHME, 1921, 270), fragments of stainemkglin the windows which
are also thought to date from the™&entury (RCHME, 1921, 270) and a two
centred doorway leading into the present vestrgtyle more common with the

14" and early 1% centuries than the mid-£&entury.
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The date by which building work on the present chuvas underway is
supported by a date plate situated over the vestoy with the year 1563 and the
monogram ‘JP’ inscribed on it (see Fig. 3.120). iMihdate plates should be
treated with caution (see 2.2.3), the fact thatelse supporting documents for
the erection of the new church in the 1560s woulggsst that in this case the
date referred to does actually relate to the sjeduifilding event of the church. It
is currently unknown to whom the initials refer lmrte possibility could be the
individual who co-ordinated the construction projett does not refer to the lord
of the manor (Thomas Radcliffe) or to the rectothait time (John Williamson)
(Chancellor, 1892b, 88, 91).

Fig. 3.120: Date plate of 1563 within Woodham Wadteurch.

The bonding pattern used in this church is mostsuali It generally
consists of courses of bricks laid in a stretcterdobetween courses of bricks laid
with alternate header and stretcher faces (see3Fi@1). This is an extremely
rare form of bonding. Brunskill described it asexample of Flemish Stretcher
Bond, a variant of the more common Flemish Bond Hexame popular in the
17" century (Brunskill, 1990, 52). It is thought titae walls of the church are
actually a rubble core and not bonded brick thraugliRyan, pers. comm.) and it
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Fig. 3.121: An example of the unusual brick bondipattern employed at
Woodham Walter church. Note the alternating cosiestretcher bonded bricks
interspersed with courses of alternating header sinetcher bricks.

is therefore possible that the bonding patterndglédberate attempt to economise
on the use of bricks. If true, then the occasidredder bricks would offer a
means of bonding the external brick walling to tin@er rubble at regular
intervals, although not as frequently as the moraraon English bond, whilst the
excessive use of stretchers would allow a brick $ticover a much larger area.
This bonding pattern also occurs in a brick barrictvtwas rebuilt in the 16
century on the Ingatestone Hall estate (Ryan, 1889Bettley and Pevsner, 2007,
507) and in a brick barn at Leez Priory, built byrdl Rich in the 1530s. At Leez
Priory the inner gateway to the manor complex carsden to consist of a rubble
core faced with brick (Howard, 1987, 149; see Bid8), suggesting that the barn
may also have a rubble core. Another possib#itthat all these building projects
may have simply employed the same bricklayers.hdper the initial in the date
plate is actually a flourished ‘P’ and refers ta SVilliam Petre who rebuilt
Ingatestone Hall in brick in the Y&entury (Bettley and Pevsner, 2007, 506).
The church was finally consecrated on th& 2@ril 1564 (Morant, 1768,
Vol. I, 340). The speed with which the church veascted can also be seen as

supporting the notion that much of the fabric frima earlier church was re-used
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in the present building since this reduced botheegps and the need to acquire
and prepare materials. Overall, there is strondeexe that the present church
was erected between 1562 and 1564 with many elenoérthe original church

being re-used for the construction project.

3.5.9.2: Woodham Walter church sampling location

The area that sampling focused on was the insidevéistern gable end.
This area of the church houses the clock chamlattesample was taken from
the southern end of the western wall within thiarober (see Fig. 3.122). This
wall was largely plastered over so it was difficdatevaluate the internal bonding
of the brick for comparison to the unusual bondinghe exterior of the building.
The small portion that was exposed suggested ifawsn English bond (see Fig.
3.123). The bricks were orange in colour and efdtandard ‘Tudor’ type. The
exposed surfaces of the bricks were soft and hifidple suggesting that they
had been slightly eroded over time. The bricksensst in a soft mortar which
varied in thickness from approximately 5-15 mm. fuither layer of brickwork
could be seen to the side and behind the outeaarthat was sampled,

suggesting that this wall is at least two bricksl@pth.

--“--* L
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Fig. 3.122: Sampling location in Woodham Walter rchu  Note that this plan
only shows the ground floor of the church. The@amvas collected from the
second stage of the church in the clock chambeHRE, 1921, 270).
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Fig. 3.123: The exposed portion of brickwork in thestern wall of the belfry
chamber. The rafter of the roof structure can éersin the top left corner of the
image. The sample point (circled) has been refibed the mortar is still wet.
Note that behind the outer surface of the wall,avhierminates in a diagonal
slope on the left side of the image, a second layebrickwork can be seen
(outlined in the image).
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CHAPTER 4: LUMINESCENCE THEORY, METHODOLOGY
AND RESULTS

‘....I also brought it to some kind of Glimmering higby takinga diamond]into Bed with me,
and holding it a good while on a warm part of mykiid Body’
-Robert Boyle

The aim of this chapter is to outline the basisuafinescence dating, the
mechanisms that are involved in the determinatibra @late and the various
factors that can potentially influence the finadukt. The criteria and procedures
adopted for the selection and collection of samfilesy the buildings are then
discussed, followed by a description of the laklmwatprocedures for dating
bricks. The chapter concludes with the lumineseedates derived for the
different brick samples.

4.1: OPTICALLY STIMULATED LUMINESCENCE DATING

The procedure for deriving an absolute date freal ceramic object by
means of optically stimulated luminescence (OSldetermined by the principle
that the crystalline mineral quartz is able to aske a certain quantity of light
when appropriately stimulated. This light energfimately derives from ionising
radiation that is naturally present in the enviremtn It is these two factors (the
quantity of light emitted and the amount of eneapsorbed annually by the
quartz arising from the release of radiation byigadclides in the surrounding
environment) that are key to determining a lumieese date.

The following discussion summarises the complexhmaaisms involved
in OSL. A more thorough and detailed account \&giin Aitken (1998). Note
that throughout the text the term ‘dose’ is theoabed dose which is defined as
the energy absorbed per unit weight and has thegay (Gy, with 1 Gy = 1 J Kg
1 (ICRuU, 1998, 2).

4.1.1 Luminescence phenomena
OSL dating is a dating tool that belongs to thepped Charge Dating
(TCD) family. The TCD principle works on the badisat the crystalline

structures of naturally occurring minerals, suclgaartz, contain defects within
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them, examples of which can be seen in Fig. 4dch%lefects (often referred to
as ‘electron traps’) are able to trap electrons #ne liberated from other parts of
the crystalline structure by means of ionising aéidn (Griin, 2001, 47). As well
as liberating negatively charged electrons, thésaiion process also produces a
positively charged entity referred to as a ‘holéie(absence of an electron in an
atom) into the crystal structure which can alsoobee localised at ‘hole traps’
(Wagner, 1998, 220). Provided that the ionisimdjation flux remains constant,
the trapped electron population within the crykittice steadily increases.

The length of time that the electron remains iradigular trap depends on
the energetic stability of the trap and the avetaggperature of the quartz. Since
different traps require different amounts of enetgyelease the electrons, some
are more stable over extended periods and arefdhermore likely to retain a
trapped electron (Aitken, 1998, 13, 200-202). @#dm temperature, the thermal
vibrations of the crystal structure will resultsome electrons being evicted from
traps. However, this generally only applies tcetns in traps which have a low
‘energy barrier’ to overcome before being releas€nsequently, traps with a
higher ‘energy barrier have much longer lifetimastraps and the likelihood of
trap eviction can be regarded as negligible on rmhagological timescale of
several millennia (Aitken, 1998, 13, 200-202). éactron in a trap will therefore
remainin situ until released by a sufficiently energetic stinaulurhis can take the
form of either thermal vibrations of the surrourgliattice brought about by the
heating of the crystal (the procedure employedHermoluminescence) or when
irradiated with an intense beam of light of a speavavelength that correspond
to a specific energy value (the procedure empldgedSL) (Aitken, 1998, 15-
16). When appropriately stimulated, the intensitythe released luminescence
signal is proportional to the amount of energy absd by the crystal during its
period of irradiation (Aitken, 1998, 14).

When released, the electrons are able to moveyfragbut the lattice
before recombining with a hole. Where a holeaped at a luminescence centre
OSL is emitted, although there are a number of ropossible fates that await
evicted electrons which do not result in the emisf luminescence, including
the chance of being recaptured by another eledtagn or recombination with
non-luminescence (‘killer’) centres (Aitken, 199B3-14; Wagner, 1998, 237).

The general mechanism described above is illustiat&ig. 4.1.
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(1)  ideal SiO, structure (2)  real SiO, structure (3) ionization and excitation

@si
O o>

\_) O-vacancy

A13 +

(4) metastable state (5) stimulation and emission

Fig. 4.1: Overview of the different mechanisms @@ in the luminescence
phenomenon. The Si@rystal structure constitutes the main structufeqoartz
and contains a series of defects, shown in stagecding the Al* ion (an
atomic substitutional defect) and a missing iOn (negative ion vacancy defect).
For stage 3, ionising radiatiorn( # andy radiation) evicts an electron from one
of the G ion which in turn becomes trapped in the ‘hol@he A?* ion donates
an electron to the ionised”Oion and the lattice enters the metastable state of
stage 4 for an extended period. Later, when satedl with a beam of light at a
particular wavelength, the electron trapped in tHele’ is released and
recombines with the Al, producing luminescence in the process (Wagne¥g819
221).

4.1.2: Derivation of sample age
The following sections discuss the different aspend procedures that
are involved in determining the age of a fired oaasample, including the

sample paleodose, the annual dose and the agendetgon equation.

4.1.2.1: Derivation of sample paleodose
As mentioned previously (see 4.1.1), the stimutatbquartz crystals by a
sufficiently energetic source will result in theiaion of electrons from the traps.

When a ceramic is fired during the manufacturingcpss, any quartz present has
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its electrons evicted from the traps due to theeased thermal vibration of the
lattice. This event is commonly termed the ‘zegoavent’ and is the event for
which OSL produces a date (Wagner, 1998, 237khdiuld be noted that if the
brick does undergo any reheating that is in ex@c#sS00°C or is exposed to
elevated temperatures for an extended period thigetime of production then it is
likely that the trap population will be completety partially re-zeroed, thus
altering any date subsequently derived (Wagner3,1820).

Once fired, the trapped electron population beginsegenerate over the
course of time through the action of naturally adog ionising radiation as
described above (see 4.1.1). The principal radiites responsible are®u,
232Th and*K, with a smaller component being contributed bgmiz radiation
(Grun, 2001, 52). After an extended period (sdveemturies in the case of
medieval bricks), the ceramic is sampled and itartgugrains extracted. By
stimulating the quartz with an appropriate optalirce, the luminescence signal
is measured. A photo multiplier tube (PMT) regista proportion of the photons
that are emitted from the quartz sample and cosvbam into electrical pulses.
This allows a record of the luminescence emittedeigroduced and displayed in
the form of a decay curve (see Fig. 4.2) (Grin,12(D). The luminescence
signal generated over an extended period througddiation from naturally
occurring radionuclides is often referred to as‘tiaural’ luminescence signal.

OSL signal

Signal
intensity

/

PMT background value. >

v

Stimulation source engaged .
Time

Fig. 4.2: A typical example of an OSL decay cumgenfquartz under constant
stimulation from an optical source. The diagramowh the decrease in
luminescence signal intensity due to the releasbkeofrapped electron population
over the course of time (typically, signal intepsiturns to the PMT background
value after a matter of seconds of stimulationdefafitken, 1998, 8).
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Once the ‘natural’ luminescence signal has beensured, the sample is
exposed to a calibrated radiation source and assefiknown radiation doses are
administered to the quartz grains. This regengridwe trapped charge population
and hence the luminescence signal. When irradiatede of the traps that have a
low energy barrier to overcome in order to be edcand hence short lifetimes
(referred to as ‘unstable’ traps) are filled witbatrons. This necessitates heating
the quarts grains in order to evict any such unstalectrons so as not to increase
the overall luminescence signal measured. Suctiniges referred to as ‘pre-
heating’ (Aitken, 1998, 29-31). Once a sample hasn irradiated and pre-
heated, the regenerated luminescence signals aasumeel and the resultant
luminescence signals are recorded in the same maasethe ‘natural’
luminescence signal. Comparison of the intensity tbe regenerated
luminescence signals and the ‘natural’ signal adl@m estimation of the absorbed
dose that the quartz crystals received from theoaading environment since the
firing event. This radiation dose is termed plageodosdAitken, 1998, 7).

4.1.2.2: Derivation of annual dose

In order to determine the time elapsed sincedkeflring, it is necessary
to know the rate at which the quartz grains absbdyeergy from the surrounding
radiation whilst inside the brick, or tli®se ratg(Aitken, 1998, 7). As mentioned
above, the dose rate mostly derives from threecipfie radionuclides®t®U, 2%*Th
and*°K). The radiations emitted BYK consist of betaf) particles and gamma
(y) rays. In addition to these two forms of radinfiG*U and?**Th also emit
radiation in the form of alpha particles.

The penetrative power and dose absorbed by thezogeains differs for
each type of radiation. Alpha radiation has a lp@netrative power within a
ceramic matrix (c.10-5@m) but contributes a high dose to the grain. lartu
grains that are approximately 1(fh and greater, only the outer skin of the quartz
grains will absorb the radiation dose due to therpoenetrative power of
radiation (assuming there are no radionuclide imtijesr within the grain),
(Aitken, 1985, 11). The use of such sized grasnemployed in theoarse grain
dating approach in which the impact aefparticles on the annual dose rate can be
largely avoided through the etching of the gram#ydrofluoric acid to remove

the outer surface. Provided there are no radiahei@gmpurities within the grain
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itself (see below), this approach effectively rem®vany contribution to the
paleodose by radiation (Aitken, 1998, 40-41) and was the apphocadopted for
this study (see 4.3.1). Beta particles are monejpative than alpha radiation in a
ceramic matrix (c.3 mm) but contribute less to #fsorbed dose. A factor of
0.92 is typically introduced into th@ radiation component when using coarse
grains, due to the attenuation of the particlethieygrains (this factor decreases as
the grain size increases) (Brennan, 2003). Ganays are a highly penetrative
form of radiation (c.0.3 m) but contribute less ttee absorbed dose when
compared tax andp particles due to the lightly ionising nature oistihadiation
(Aitken, 1998, 37). In addition to the three forwfsradiation discussed above,
there is also a small contribution from cosmic aidn. Cosmic radiation causes
the least level of ionisation of all the radiatitypes and, given the similar
sampling conditions, such as latitude and altitude,this project, it was not
expected to vary to a large extent (Wagner, 1998).2 It should also be noted
that the use of-TLD capsules (see 4.3.3.3.) automatically incoaped both the
gamma and cosmic radiation components into the dateeassessment (Aitken,
1998, 65). Generally, the dose rate for the cogram approach is composed of
approximately 609 radiation (from within the brick), 34% radiation (largely
from outside the brick) and 6% cosmic radiationRLE 2002, 71).

It should be noted that there are important factbas can influence the
dose rate to a specific brick. One such factor ¢aa potentially affect the decay
chain sequence fof*U and to a lesser exterft?Th is that of secular
disequilibrium In the sequences of these two radionuclidebeifate of decay of
the parent matches that of the daughter then thditoan of secular equilibrium
is said to have been obtained. However, this reguihat the system remains
isolated (orclosed to the possibility of one or more of the daughter the decay
chain either being diminished or increased in gtaiAitken, 1998, 45). One
way in which the decay system can becaompenis through the escape of the
gaseous daughter radon. Typically, radon has gerah approximately 0.0gm
in a ceramic matrix and will permeate out of theac&c through small pores
within the fabric (Aitken, 1985, 76). The escageaaxion gas is a phenomenon
that has previously been recorded in historic bstkictures (Malancat al,
1992). It is possible to investigate whether radoreleased from crushed brick

samples by alpha counting experiments in whichva geams of the powdered
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brick sample is placed onto a scintillation scredrich in turn is placed on a
PMT. When the screen is struck byeaparticle the scintillation is recorded as an
electric pulse. After a set period of measuremiga,powdered sample is sealed
airtight with a perspex lid, trapping any radon ¢fast might be released by the
sample and altering the concentration of the subs#gradionuclides. This in
turn alters the electric pulses recorded by the F8&€ 4.3.3.1 for a more detailed
outline of alpha counting). Consequently, alphauntmg offers a semi-
guantitative approach to determine if radon gdseiag released by a sample but
is only a reflection of the present situation (&itk 1985, 91). A more accurate
means of checking for radon disequilibrium involMeigh resolution gamma
spectrometry (see 4.3.3.3) in which the ratio & #ctivity of one radionuclide
that lies earlier than radon in the decay sequéRe&®) is compared to another
that lies after radon in the decay sequenceé'fPbut again this reflects the
present situation (Aitken, 1985, 108; Aitken, 1968).

Another factor that can play a role in disruptimg tsecular equilibrium
that exists within a ceramic is the action of watEirstly, water can dissolve and
leach certain radionuclides, such as radium, ouhefceramic fabric disrupting
the decay chain sequence (Aitken, 1985, 65). SHgowater is more effective at
absorbing the energy of radiation when comparedet@mic. Therefore any
water within a brick fabric will reduce the radwti dose absorbed by the quartz
grains (Aitken, 1985, 74; Wagner, 1998, 231). @guently, for higher water
contents, both the luminescence age and errorgaser(see Fig. 4.3) (Bailiff,
2007, 843-844). 1t is therefore important to deliee a water content that is
likely to be a reasonable representation of thaeagnced by the brick during its
lifetime. In order to address the aspect of pdssiariations in the brick fabric
water content, samples were selected where possibte locations inside
buildings that offered the greatest degree of shélom the elements and stability
in terms of the water content over an extendedogderan approach adopted in
other studies (Antrobus, 2004, 22-23). In termsaddressing the issue of the
sample water content value, the saturation masisedbrick fabric was measured
in relation to the dry mass of the brick, thus offg an upper limit to the age of
the sample (Aitken, 1985, 75). The average sadrahlue of the bricks sampled
for this project was found to be 16% + 4 (s.d.)owgver, it should be noted that

the use of the saturated water content value woeldn unrealistic representation
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of the contexts from which samples were takerwal$ possible to investigate the
moisture content for one site in detail throughrtrmoval of a section of brick by
hand saw. This was kept in an airtight sampleliefgre being dried in an oven
and having its water content mass measured ataeikrvals over the course of
48 hours. The results offer a more accurate mctor the water content of one
brick from one site (Theydon Garnon) and showed tha water content was
1.8% of the sample mass (see Appendix A.3). Tdsslt is in agreement with the
findings of an earlier study in which the water won of ten samples were all
below 2% (Bailiff, 2007, 843). A water content walof 3% was selected for
correcting the3-TLD results. Ultimately, it is thought that theater content was

unlikely to represent a significant source of utaiety for the bricks sampled in

this project.
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Fig. 4.3: Variation in the OSL date for sample 32Nether Hall) with water
content of the brick. Note that as the water conhtacreases, the annual dose
rate decreases. This in turn results in an inceetisthe luminescence age of the
brick.

In terms of measuring the dose rate of a brick $anipere are several
different approaches that can be employed. Far phoject, the dose rate was
based on measurements using luminescent dosimeigppors. Exposure of the
phosphor calcium fluoride (Cafto powdered portions of the brick fabric can be
used to determine thg component of the dose rate by means of beta
thermoluminescence dosimetf-TLD) (Bailiff, 1982). A similar experimental

approach is employed to measure the combige@nd cosmic radiation
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components of the dose rate by placing the phosalnoninium oxide (AlO3:C)
into the building close to the point of samplinghis provides a contemporary
measurement of the combined gamma and cosmic dtseat the sampled brick
location (Aitken, 1998, 63-65). Given that parttbé total dose rate is derived
from y radiation which in turn is derived from radionudds located within and
beyond the sampled brick, samples collected fromaraa of the structure which
has not been altered during its history are prefgrresulting in the need for a
good understanding of the architectural history dadelopment of the building
(ICRU, 2002, 68-69). Another approach that waspéetb for determining the
beta and gamma components was high resolution gasp®etrometry. This
measures the current activity of tA8U, ?**Th and progeny an&K within a
sample of the brick (see 4.3.3.3). By studying’tfid, >**Th and*’K decay chain
sequences, the individual dose rate componentsbearvaluated. Gamma
spectrometry also allows the extent of radon digkgum to be measured by
comparing the proportions of the radioisotope$'Pand R&* from the %
decay chain (Aitken, 1985, 102-108; Aitken, 1998, @4).

It is often assumed that there are negligible dtiastof the radionuclides
discussed above within the quartz grains themseldgtken, 1998, 43).
However, this assumption is not always the case iasthnces have been
identified when radionuclides have been shown tpresent inside quartz grains
(Sutton and Zimmerman, 1978; Vandenberghal, 2008). In order to address
the issue of whether there were any radionuclideékirwthe quartz grains that
could potentially alter the total dose rate, thartpgrains were analysed by ICP-
MS to determine the internal concentration$*8f, 2*Th and*’K (Aitken, 1998,
47). By means of conversion tables, it was posdibldetermine the annual dose
rate that these internal impurities would contribtid the total dose rate (see
Appendix A.2.2). It should be noted that when ttescentration based approach
is adopted to determine the annual dose rate feer dituations in which radon
gas can escape, such as the analysis of a pormksnbatrix, then there is the
assumption that the radionuclides have been inae sif secular equilibrium.
However, there is no need for such an assumptie@nwlnsidering radionuclide

impurities that are trapped within the quartz gsaimemselves.
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4.1.2.3: Derivation of sample age

Once the paleodose and dose rate have been dmdrrfor a given
sample, the age can be derived by taking the odttbe two values, as shown in
equation 4.1.

Paleodose
Age=————
Dose Rate

(4.1)

For the coarse grain dating approach used inglogect, the dose rate
component of the equation is expanded to include different radiations
involved. For a dry brick, equation 4.1 then beesm

Pal
Age= a eodose.

- - top 08 (4.2
0.92Dﬁ+ D)+ Dcos

where D, , D, and Dcs refer to the different radiation components of tbl

dose rate (beta, gamma and cosmic respectivelyp &adis the attenuation factor
of the beta component for 90-1hfh quartz grains. The two error factosg,and
og, refer to the random and total errors respectivdlige random error takes into
account variations in the measurements associatedive paleodose and annual
dose rate (Aitken, 1985, 246-247) whilst the tetaibr also incorporates both the
random and systematic errors, the latter includergors associated with
calibrations of laboratory equipment and numericainstants used in the
equations to derive the luminescence dates (AitkE®85, 247-250). In
comparing luminescence dates derived from the daimeratory, thesa error
value may be used in comparing results whilstohealue should be used in the
comparison of results between different laboragorie

The dates were derived by means of spreadsheetlsmieleeloped in the
luminescence laboratory at the University of Durhaifhe spreadsheet model
primarily adopted for determining the OSL agesdlbthe samples in this project
is based around the assumption that the brick asgrnmary context and was used
shortly after being produced (Bailiff, 2006a). usitions where the difference
between the archaeological age and the OSL datgmeater than&@ would tend
to suggest that the brick had been re-used. Ih ausituation where re-use had
taken place, it is assumed that there is littleati@n in the beta component of the
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dose rate but that the gamma and cosmic radiabamponents will have varied
during the lifetime of the brick. In such circumstes where brick re-use was
thought to have occurred, a different spreadsheeeihwas used (Bailiff, 2006b).
This model makes a number of assumptions and atlo@gabout the original
context of the brick (see Appendix A.4). The réswoif these revised dates using
the two phase dose rate model did not significaallgr the dates first derived
through the single phase dose rate model (see App&). Therefore, the OSL
dates derived from the single phase dose rate ngpiehdsheet are used in the

subsequent discussion.

4.2: SAMPLING CRITERIA AND PROCEEDURES

4.2.1: Sample location evaluation
To minimise potential sources of uncertainty idato sample location

and environment the following criteria were applieéelecting a sampling point.

« Brick walls that had been sheltered from the elémduaring the history of
the building were more likely to have had stablestuwe contents during
their history and were therefore preferred. Irs thtudy it was possible to
take samples from internal locations in all sitoati except one (the
sample from the 6century brickwork at Coggeshall Abbey).

e Sampling from homogeneous regions of the buildalgit and avoiding
large changes or areas of repair work, including tise of modern
materials. ldeally, samples were taken from wafiproximately 0.3-0.5
m deep to satisfy assumptions made regarding tdoenponent of the total
dose rate.

* Attempting to avoid re-used brick. This was a Eding criterion to
meet for certain buildings, especially when the ilsinty that exists
between bricks from different periods is considerfm example, red
‘Tudor’ bricks from the 1% and 16' centuries. However, where there was
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an obvious difference in the brickwork of a builgirsuch as the use of
Coggeshall type brick alongside red ‘Tudor’ brithke relevant brickwork
was sampled. Other locations where the differend&ickwork was not
so obvious were guided by the archaeological utaedsng of the

building at the time of sampling.

» Aesthetic considerations relating to the samplogation. This factor was
dependent on the extent and location of exposetkwark within the
buildings and the attitudes of the relevant autlesi owners or
individuals involved in caring for the building€enerally, samples were
collected from locations that were hidden from thew of the general
public. In all cases, the resulting hole was bidlekff and sympathetically
repaired.

4.2.2: Sampling methodology

The following sampling methodology is based ort graployed for earlier
brick dating studies undertaken by the laborat&mtiobus, 2004, 23; Bailiff,
2007, 832). The different stages are illustratedig.4.4.

Where a sampling point had met as many of the abote¥ia as possible,
a diamond tipped 50 mm diameter dry drill core waed to cut into the brick,
initially using one edge of the drill core to asta guide before applying the full
cutting surface. Drilling was halted at intervadsiring the removal of an
individual core to prevent excessive heating ofhbtite brick and drill. A
stretcher face of the brick was preferred for samgplenabling a core of ¢.100-
150 mm to be obtained by drilling the full depthtloé brick. During the drilling
process, excess brick dust that was drawn to thfacsu was collected for
adjusting the colour of the repair mortar. If t@me fragmented before the full
drilling depth was reached, the relationship betwedl the fragments was
carefully marked and recorded. Once a core had begacted, excessive brick
dust was removed by gentle brushing. A permanemken was used to label the
core to allow for reconstruction (in the case dfactured core), orientation in
terms of the external wall face and identificatlmpnsample code. The core hole

was backfilled with a lime based mortar suppliedablistoric brick production
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Fig. 4.4: Images illustrating the different stagescollecting a sample. The top
image shows the brick selected for sampling beamgpted with the electric core
drill.  The bottom left image shows the resultingehafter the core had been
removed and the smaller holes in the mortar intactvldose capsules have been
inserted (the sticks to which the capsules arechttd protrude from the wall
face). The bottom right image shows the repairkadwne to the brick (circled)
after sampling had been completed (the protrudilagtsp of the dose capsule
sticks were snapped off to prevent further distndeato the capsules). The scale
in the images is 20 cm in length.
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company (Bulmer Brick and Tile, Bulmer). The helas blocked with a thin
section of the core cut from one end using a diar@ped saw blade. Mortar
coloured with brick dust was used to cosmetica|yair the surface.

Once the brick core had been removed, smaller wades drilled into the
adjacent mortar layer to a depth of approximatelly the length of the brick core.
A capsule consisting of a fused quartz tube witl8 anm thick wall and
approximately 20 mm in length was inserted intohehole. Each capsule had
been filled with approximately 20-50 mg of alumimwxide before being sealed
at each end with silicon sealant. Due to its lighnhsitivity, the capsule was
wrapped in light proof tape and was attached toirarod to aid its insertion and
retrieval. The dose capsules were sealed in jppsdicone sealant.

The above approach was employed for sampling albthldings with the
exception of All Saints’ Church, Theydon Garnon 533. Here the mortar
surrounding the brick was drilled away before thére brick was removed, an
approach suggested by English Heritage guideliraes blilding restoration
(Jackson and Day, 2005, 38). Two sections wene ¢hefrom the back corner of
the brick. One was cut using a water cooled til#tec whilst the other was cut
with a hand saw. The portion cut with the tileteutvas later sub-sampled in the
laboratory for experimental analysis whilst the dhasut portion was used to
derive the water content of the brick (see 3.5.7.2)

Generally a small number of samples (often onentee) were collected
from the historic buildings included in this projewith the exception of Eastbury
where eight samples were collected. This was dug ¢combination of several
factors, including identifying suitable areas imsithe buildings where the
aesthetic impact was judged to be minimal. Occedip, the bricks being
sampled were found to be extremely hard, requitihrguse of a pilot drill and
more time for drilling, limiting the number that @Wd be collected during any
given period of fieldwork. The alternative samgliapproach that was tried at
Theydon Garnon, whilst successful, was a much loage convoluted process
than drilling a core from the face of the brick atite latter approach is
recommended for any future studies involving thalysis of brick dating work.
The total number of samples collected was 32 frénbdildings that spanned the
late medieval period. This amount allowed reld$ivimorough archaeological

assessments of the buildings to be compiled wihglstviding time for the
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luminescence field and laboratory based work. fimaber was also thought to
be sufficient to address relevant archaeologicaktions relating to the buildings
and to consider the reliability of luminescencedating bricks from historic

structures.

4.3: LABORATORY PROCEEDURES

The procedures outlined here are based on thogdowsd by the
archaeological luminescence research group at ttreeks$ity of Durham (Bailiff
and Holland, 2000, 615-616; Antrobus, 2002, 24&84liff, 2007, 832-836).

4.3.1: Sample recording and quartz extraction

Upon being returned to the laboratory, brick coneth any extraneous
brick dust adhering to the surface were cleanethegns of a soft brush to reveal
the underlying brick fabric. This was then examndingsually, with specific
aspects such as colour, porosity and inclusionsinvthe brick fabric being noted
on a standard record sheet. A series of photograene then taken of the brick
core. From this stage onwards, the brick sampke kept in a subdued red light
environment to prevent the bleaching of any lunseese signal within the
quartz grains.

Having been recorded and catalogued, a 10 mm wiisemarked on the
core at a point intended to reflect the depth tectvithe gamma dose capsule had
been inserted into the wall. This section wasfoun the core by means of a
diamond tipped, water cooled blade. A sub-seatibthe core slice was cut off
and crushed in a ball mill for later use in radiaticharacterisation experiments
(see 4.3.3.2). The remaining core slice had therdayers removed to a depth of
approximately 2 mm by means of a diamond tippedeeooled abrasive rotor.
Once the sample had been cut from the core, itdsiagl in an oven set to 50°C
for approximately 24 hours before being gently bagsin a pestle and mortar.
The sample was then dry sieved to produce fouedifft size fractions of crushed
brick material, these being <@®n, 90-150um, 150-355m and >355um. Each
fraction was stored in a light proof canister.

Quartz grains from the 90-150n size fraction were retrieved from the

crushed brick material by means of etching in a 4®drofluoric (HF) acid
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solution for 45 minutes followed by etching in dute hydrochloric (HCI) acid
solution for a 30-60 minute period to remove angcjpitates that may have
formed during the HF etch. Following the acid @igh the sample was washed
with water and allowed to dry for approximatelyt®durs. Once dry, the samples
underwent secondary sieving to remove any quadmgthat had been reduced
in size to below the 90m size threshold of the fraction. The final quadmples

were stored in glass vials which were kept in ligidof canisters.

4.3.2: Paleodose Evaluation

The necessary measurements for deriving the padeoealue of a sample
were made using two automated Risg TL-DA 12 read&sg National
Laboratory, Roskilde, Denmark). Aliquots of theagqu samples were mounted in
a monolayer onto 10 mm diameter stainless stees disated in silicon oil. The
stimulating source consisted of blue diodes (470 wavelength) and any
resultant OSL signals were measured after passmggh a Hoya U340 filter.

Before the main measurement sequence to derivenplea paleodose
was undertaken, initial tests were performed oalmuot of the quartz. Once the
natural luminescence signal had been measuredjes s radiation doses were
administered to the aliquot and the resultant l@swence signals measured. This
allowed a dose-response graph to be formed ontohwthie natural signal could
be interpolated, suggesting a preliminary paleodasge (see Fig. 4.5).

In order to derive the paleodose for a given samal&ingle Aliquot
Regenerative (SAR) protocol was used. The basncipte of the SAR protocol
is that all required measurements are made on g@esialiquot which has
luminescence signals successively measured andereged (Murray and Wintle,
2003; Murray and Wintle, 2000, 58). Fig. 4.6 augk the basic sequence that was
followed for a single aliquot using the SAR sequermployed at Durham. This
is a modified version of that proposed by Murrayl aintle (2000) in that it
incorporates a pre-heat monitor (PHM) stage to tooriny thermal transfer (see
4.3.2.4) and to determine the background valueh# preceding OSL signal
measurement (Bailiff and Holland, 2000, 616; B&il#007, 834). The following
discussion considers the various stages employeadeirSAR sequence further.
The paleodose results, as determined through thie suence, are discussed in

the appendix (see Appendix A.1).
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Fig. 4.5: Dose-response graph with the ‘natural’ IO8gnal interpolated onto it.
By exposing the aliquot to a series of radiationse® and measuring the
luminescence signal (represented by diamonds)ks passible to interpolate a
preliminary value for the paleodose. A similar mpmiple is used in the SAR
protocol (see below).

Pre-heat, OSL
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Fig. 4.6: Diagram illustrating the successive serigf actions undertaken on a
sample aliquot in order to determine the paleodo%ée first pre-heat and OSL
measurement (1) is made to measure the ‘naturahihescence signal that
developed in the quartz during the lifetime of treck. The sample is then
irradiated with a beta source (2) to regenerate thminescence signal which is
subsequently measured (3). The pre-heat and OSisurement is repeated
afterwards (4) to act as a pre-heat monitor to bthté background signal and the
potential for thermal transfer of electrons fromh&low’ to ‘deeper’ traps. After
the natural signal and first irradiation have besreasured, the cycle is repeated
several times with varying degrees of irradiation.
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4.3.2.1: Sample pre-heat

The pre-heat involves heating the aliquot to a mjitemperature at which
it is held for a length of time (10 s was the timeerval used for the various pre-
heats in this project). It is performed to remavs electrons in ‘shallow’ traps
that are light sensitive. Such traps have shfatinies and are not present in the
‘natural’ luminescence but are present in the regeed luminescence signals
produced in the laboratory. Consequently, thereaisieed to remove this
component from the regenerated luminescence signatyder to prevent an
underestimation of the paleodose (Aitken, 1998,)180also allows for thermal
transfer processes (see 4.3.2.4) within the crysthé taken to a certain degree of
completion, both for the ‘natural’ and regenerati@dinescence signals (Aitken,
1998, 190).

4.3.2.2: Sample OSL measurement
The OSL measurements were undertaken with thelsamemg stimulated

by blue LEDs at a sample temperature of 125°CmBétion time began after a 2
s pause before lasting 48 s with data points bedatigcted every 0.2 s (a total of
250 data points for the exposure period). The hastence released was recorded
by the PMT as a decay curve which varied in intgrfeir different samples (see
Fig. 4.7). Generally, the signal response forfitts¢ few seconds after stimulation
began was integrated to avoid including the baakgidnoise’ of the sample and

Risg system.

4.3.2.3: Sample irradiation

A series of varying beta radiation doses were acht@red to the sample
aliquots during the SAR sequence by a timed exgosora calibrated, beta
emitting °°SrP°Y source (Goksiet al, 1995). The dose rates differed for the two
Risg machines, one being approximately 0.5 Gy'naind the other being 3.5 Gy
mint. The final magnitude of the radiation dose raadministered to the quartz
during the SAR sequence is p.&.03 and 1.3, wherep represents the estimated
paleodose from earlier preliminary tests (see #.3Railiff, 2007, 835).
Interpolation of the ‘natural’ luminescence signahich ideally lies within the

0.8-1.3 range, (see Fig. 4.8) allows a paleodose valudbeodetermined.
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Fig. 4.7: OSL decay curves for two different sammplélhe top curve was for
quartz extracted from sample 357-1 (Bradwell-juiaggeshall) whilst the
bottom curve was for quartz extracted from samg@ie-8 (Nether Hall). Note the
difference in the scale of signal intensity betwiensamples.

4.3.2.4: Pre-heat monitor (PHM)

In the Durham SAR sequence, once the sample alltagbeen irradiated
and the regenerated OSL signal measured, the PHidrisrmed. This involves
heating the sample and measuring the quartz a ddooe for any OSL signal
(Bailiff and Holland, 2000, 616). This is done taro reasons. First, it provides a
means of checking the background value of the pteviOSL measurement
which, when subtracted from the regenerated OShasigive a more accurate
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Fig. 4.8: Diagram illustrating the varying dose-pemse graph for a sample.
During the SAR sequence, different beta radiatiosed are administered to the
sample aliquot, the magnitude of which are basegrefiminary testing (see Fig.

4.5). lIdeally, the paleodose value should equ@p br lie somewhere between
the 0.8-1.2 range.

reflection of the luminescence signal. Secondlyprovides a means to check
whether any electrons have been thermally trarestefrom relatively unstable
(‘shallow’) traps into the more stable (‘deeperags during the pre-heat action
(Bailiff, 2007, 834). The ‘deeper’ traps are noliypaassociated with
luminescence signals that are stable for periotind that span those of interest
for this project i.e. centuries to millennia, whilse ‘shallow’ traps are eroded due
to the naturally occurring thermal vibrations o€ tbrystal lattice (Aitken, 1998,
31). It is therefore critical to evaluate the likeod of thermal transfer taking
place within a given sample to ensure that ‘shdllorap electrons do not

contribute to the luminescence signal.

4.3.2.5: SAR sequence

The actual SAR protocol adopted for deriving a pdtese estimate for
each sample aliquot is outlined below in Table 4itlis based on that described
by Murray and Wintle (2000) and has been succdgsitided for brick dating
previously (Antrobus, 2002; Bailiff, 2007). Noteat throughout the sequence a

sensitivity monitor, consisting of a standardiB8adiation of the quartz grains,
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Stage Action Measurement

1 PH, OSL ‘Natural’ luminescence

2 PH, OSL Pre-heat monitor

3 +0.83, PH, OSL Administer beta dose and measure OSL

4 PH, OSL Pre-heat monitor

5 +1.08, PH, OSL Administer beta dose and measure OSL

6 PH, OSL Pre-heat monitor

7 +0.83, PH, OSL Administer beta dose and measure OSlsitggty monitor)
8 PH, OSL Pre-heat monitor

9 +1.28, PH, OSL Administer beta dose and measure OSL

10 PH, OSL Pre-heat monitor

11 3-10 Repeat stages 3-10

12 +0.83, PH, OSL Administer beta dose and measure OSlsifgty monitor)

Table 4.1: SAR sequence used on sample quarto#i@gBailiff, 2007, 834).

was applied. The OSL response to this was usethdate if any major
sensitivity changes occurred during the SAR seqeienith the results being used
to correct for any such changes.

For each sample, several aliquots were used taupeodaleodose values.
A range of pre-heat temperatures, spanning 20024@%re employed in
deriving the paleodoses, with 200°C, 220°C and@4#ing the most frequently
selected values. The paleodoses were plotted sigdir respective pre-heat
temperatures to check that the average paleodosestahle for the pre-heat
temperatures employed (observed as a plateau attresgre-heat temperature

range) (see Fig. 4.9).
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Fig. 4.9: Pre-heat plateau for sample 338-1 (Woodhavalter). Note the

similarity of the paleodose values across the pratitemperature range. The
mean paleodose derived for this sample was 1.4 Gy.
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A plateau is indicative of the adopted SAR sequearoducing consistent
paleodose estimates and correcting any potentiatsethat might emerge, for
example, removing any thermally transferred OSInaig It also shows that the
measured OSL signal is associated with traps tteastable over the timescale
being investigated (those associated with pre-bemiperatures of 220°C are
stable above a million years for storage tempeeatof 20°C) (Smittet al., 1990,
76; Bailiff, 2007, 837).

4.3.3: Annual Dose Rate Evaluation

In order to evaluate the total annual dose raettie quartz grains within
the brick core samples receive, a series of differexperiments must be
undertaken. These focus on different aspectseofatiation field both within and

surrounding the brick and are individually consatebelow.

4.3.3.1: Thick Source Alpha Counting (TSAC)

TSAC involves placing a fine layer of powderedckrmatrix onto a zinc
sulphide screen. When alpha particles from thedaoed brick interact with the
zinc sulphide they produce scintillations which aezorded by a PMT and
provide an indication of the sample’s alpha agtiaver a certain period of time
(Aitken, 1985, 26-27). Whilst the alpha particlentribution to the quartz was
avoided by employing the coarse grain dating tesmi measuring the alpha
activity of the brick matrix is still of benefit inferms of investigating the
likelihood of radon emission taking place withisample (see 4.1.2.2).

To evaluate the extent of radon gas escapingalpiea activity of the
crushed brick sample was measured in an unsealts] #ius allowing the gas to
escape if it were released. After 1000 counts been recorded, the plastic
housing containing the scintillation screen andkpowder was sealed (an ‘O’
ring was used to make the seal air-tight). Thdaalactivity of the sample was
then measured a second time for 24 hours in tlededestate, trapping any radon
gas that may be released. If radon gas does begncumulate then the count
rate will also increase. Consequently, the rafiche two different states of
measurement should approximate a value of one ifjawis released whilst a
divergence from this value is indicative of radoginy released by the sample

(Aitken, 1985, 91). The results for the samples given in the appendix (see
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Appendix A.2.1) and indicate that there was no ifitant escape of radon gas
from any of the samples in the pulverised form imcl they were measured. It
should be noted that TSAC only provides a semi-tjtaive indicator of the

present situation regarding radon gas emissioradrelter indication can be given

through high resolution gamma spectrometry (seS 483

4.3.3.2: Beta Thermoluminescence Dosimetrg{TLD)

The beta radiation component of a brick sample dexsved byp-TLD
experiments. This involves filling an acrylic pii@scontainer with approximately
1 cn? of powdered brick material. At the bottom of twntainer is a thin plastic
Mylar window through which beta particles can p&sg which stops alpha
particles. A tray containing a luminescent phospheld in place by resin is

situated beneath the plastic window (see Fig. 4.10)

Plastic

container \

> 6 mm
Crushed brick sample—

Phosphor
| _— embedded in

y =g || tray by resin
B L 4

]

Mylar window —7

Fig. 4.10: Beta-TLD apparatus (after Bailiff, 1982)

The sample is stored for an extended period (ajpmabely one week) in a
lead safe to reduce the contribution from backgdouadiation. During this
storage time, a latent luminescence signal develogbhe phosphor and this is
read using the Risg reader. A luminescence sigrithén subsequently induced in
the phosphor by means of a timed exposure to &ratdid beta source. By
comparing the magnitude of the luminescence sigradtained following
exposure to the sample and to the beta sourcepiissible to determine the beta
dose rate within the brick fabric (Bailiff and Aék, 1980; Bailiff, 1982). Several

aliquots from each sample were analyse@{dy.D to determine the average beta
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dose rate within the brick fabric, the results dfieth are given in the appendix
(see Appendix A.2.1).

4.3.3.3: Gamma Thermoluminescence Dosimetry{TLD) and Spectrometry

The gamma and cosmic radiation components ofatetion field were
measured by-TLD experiments. This involved use of the lumicerst phosphor
aluminium oxide doped with carbon ¢85:C) due to its similar gamma radiation
absorption characteristics when compared with qugkitken, 1998, 84). As
described earlier (see 4.2.2), a small amounteptiosphor is sealed into a fused
quartz tube with 3 mm thick walls, a thickness dgesd to absorb beta particles
originating from the surroundings which could patalhy contribute to the
luminescence signal in the phosphor (Aitken, 1953,

It is important to appreciate that because thedmtians act over a much
greater distance (gamma radiation can, for exanpgeegtrate to c.0.3 m in a
mineral matrix), variations in the structure sumdung the core sample point can
alter the intensity of the gamma and cosmic ramiattomponents. Thus, a
sample collected next to a doorway opening has bes& surrounding it and
subsequently fewer radionuclides contributing te gamma component than if
the sample is taken from the centre of a largedseéll. It is for this reason that
an understanding of the development of the buildirggory is required (ICRU,
2002, 68-69). Due to these variations, the capsuleft sealed in the wall close
to the point of sampling to provide a representatalue of the gamma and
cosmic radiation components at this location (Aitk&998, 63-65). In situations
where more than one sample was collected withisecfroximity to another (see
3.3.2.2 for example), it is assumed that any pregampling and repair work has
a negligible influence on any capsules introducedng the course of secondary
sampling. This is due to the small volume of matehe sample core represents
in comparison to the surrounding brick matrix. Tdapsules were inserted into
the wall at a depth reflecting the point in theecbrom which the quartz would be
extracted, again to provide a representative value¢he gamma and cosmic
radiation components at this point. They were ilesitu for an extended period
of approximately six months during which time tteeht luminescence signal
developed (see Fig. 4.11).
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Dose capsule hole located
| _— close to the point of
sampling in the wall face

< Brick core
O sampling point
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subsequently refilled with lime mortar
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Y- -=====)

Depth to which capsule inserted into wall is
intended to reflect the sampling point on the core

Fig. 4.11: Diagram illustrating how the dose capesig located close to the point
of sampling on the core, both in terms of the pwsibn the wall face and the
depth of sampling in the core.

Upon retrieval, the capsule was promptly returnedhe laboratory and
stored in a lead safe until the luminescence sigoald be measured. The latent
luminescence signal was measured and comparedtifeialy regenerated
luminescence signals induced by exposure to a resdith radiation source.
Through comparison of the ‘naturally’ generated ihescence signal to the
regenerated values, it was possible to derive aevébr the dose that had
accumulated within the phosphor and hence the amedbgamma and cosmic
dose rate.

In addition to the-TLD measurements, the activity of tF&U, >**Th and
“%K radionuclides were measured by gamma spectroraatysis of slices taken

from the brick core adjacent to the slice from whibe quartz was extracted.
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Where possible, a slice of approximately 10 mmhickness was cut from the
core (typically ~25 g in mass). This was driedan oven set at 50°C for
approximately 24 hours before being sealed withafitar in a plastic container.
The sample container was placed directly onto gllhen window above a high
purity germanium crystal and the activity of tH8U, *Th and*)K radionuclides
within the sample were measured over a 72 houogerBetween brick samples,
standards that were used to calibrate and moim&spectrometer were measured
for a 24 hour period. The results from the briokecslices allowed the activity of
the radionuclides and, through the use of converfaotors, an estimation of the
beta activity within the brick to be determined. hi§ was then used as a
comparative to thg-TLD results. The gamma spectrometer results vadése
used to determine the present state of radon gapieg from the brick core slice
based on comparison of the activity of the?Rand PB' radionuclides (see
Appendix A.2.1).

4.3.3.4: Moisture uptake

In order to derive an upper limit for the moistwantent of the brick, the
slice used for gamma spectrometry measurements usad afterwards for
determining the water saturation content. Theesh@s dried in an oven set at
50°C before having its dry mass recorded followgdrbmersion in water for a
week, after which time its wet mass was measurdte brick slice was returned
to the water for a second week in order to checthére was any significant
alteration in the water absorbed by the brick slidewas found that there was
little change in the amount of water absorbed keylihick slice after the second
week of immersion in water and this was considéoelle the saturation point of
the brick slice. The difference between the s#dgreand dry masses was

expressed as a percentage of the dry mass ofittkeclre slice.

4.4 LUMINESCENCE RESULTS

The ages determined for the bricks sampled are suised in Table 4.2
and shown in Fig. 4.12. It is apparent from Fig.24that there is an absence of
dates between the 20 the 1%' century and a large number of dates between the

15-16" centuries.
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Fig. 4.12: Plot of the luminescence dates agairtst archaeological dates
assigned for the sampled buildings. The error beekate to theog errors
associated with the luminescence dates.

This observation in the data is in part due toftikire of the ‘Flemish’
type bricks to yield OSL signals and subsequenthgihescence dates. Once this
was found to be the case with several samples flifflerent sites, it was decided
to focus attention away from the ‘Flemish’ typechri Attempts to identify
accessible red ‘Tudor’ type brick that was assedatith a 14' century context
were unsuccessful, largely due to uncertainty sundong whether the brick was
in a primary context or had been re-used in a kateration to the building. This
factor of suspected re-use also played a parterstiitability of other sites where
Coggeshall type brick occurred (see 6.2 for themgta of Fairstead church).
Another factor that restricted the collection oingdes from some sites was
refusal from building owners for sampling to takage. Nevertheless, the sites
from which samples were taken did allow a humbentdresting archaeological
questions to be addressed. It should be notedtlikaliarge number of samples
collected from 1% and 18 century contexts is in part a reflection of thegia
extent to which brick was being employed during ldiéer part of the medieval
period and into the early modern era.
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Overall, whilst there are several instances wheesltminescence dates
determined for the samples do agree well with ticbaeologically derived date,
such as sample 327-3, there are many instances wiernuminescence date is
much older than that determined by conventionahagological means. Such

differences are discussed in more detail in thewehg chapter.

Lab. Paleodose Annual Dose Rate OSL Date Archaeological Age
Ref. +s.e (mGy) z*s.e. (mGya) o4, *op (A.D.) Estimation (A.D.)
325-4 1641+41 2.93+0.08 1447 + 20; + 35 15™-early 18" century
326-3 1590 + 46 3.00+0.08 1478 £ 21; £ 34 1450s-1460s
326-4 1825+ 85 3.20+£0.09 1438 + 30; £ 42 1450s-1460s
326-4#2 1859 + 88 3.32+0.09 1448 + 30; + 42 1450s-1460s
326-5#2 1688 +59 2.96 £ 0.08 1439 + 25; + 38 1450s-1460s
327-2 1492 + 09 2.77+£0.07 1469 £ 14; £ 31 Late 16" century
327-3 2925456 3.39 £ 0.09 1144 + 28; + 58 Mid 12" century
334-1 1576 £ 55 3.03+0.08 1488 £ 22; £ 35 Early 16" century
334-2 1665 + 40 3.12+0.08 1474 £ 19; £ 32 Early 16" century
335-1 1934 + 49 3.66 £ 0.09 1480 + 19; + 33 Early 16" century
336-1 1392 + 25 2.80+0.07 1510 £ 16; £ 30 Late 16" century
337-1 1684 %28 3.07+£0.08 1459 +17; +33 Late 18-early 18" century
337-2 1571 %63 2.99 +0.08 1482 +25; + 37 Late 18-early 18" century
337-3 1614 %59 2.83+0.07 1437 +26; +39 Late 1%-early 18" century
338-1 1428 +09 2.84 +0.08 1505 + 14; + 29 Mid 16™ century
339-1 1530%12 2.55 +0.07 1407 + 16; + 35  Mid 15™-early 16" century
340-1 1419 + 57 3.06 £ 0.08 1545 £ 22; £ 33 1550s-1570s
340-2 1307 = 26 2.69+0.07 1522 £ 16; £ 30 1550s-1570s
340-3 1186 + 42 2.53+0.07 1538 £ 21; £ 32 1550s-1570s
340-4 1294 + 20 2.59+0.07 1508 £ 15; £ 30 1550s-1570s
340-5 1365 + 32 2.64 +0.07 1490 + 18; £ 32 1550s-1570s
340-6 1307 £ 14 2.53+0.07 1491 + 15; £ 30 1550s-1570s
340-7 1229 + 29 2.32+0.06 1478 £ 19; £33 1550s-1570s
340-8 n.s. - - 1550s-1570s
352-1 1924 + 140 3.65+0.10 1481 +41; + 49 Mid-late 18" century
352-2 241641 3.74+£0.10 1362 + 20; + 40 Mid-late 18" century
352-3 2152 +60 3.60 + 0.09 1410 + 23; + 38 Mid-late 18" century
353-1 1887 + 21 3.07+£0.08 1393 +£17; £ 36 Early 18" century
354-1 n.s. - - Early 14" century
354-2 n.s. - - Early 14" century
355-1 2844 +43 2.56 + 0.07 896 + 33; + 68 12" century
356-1 n.s. - - Early 14" century
357-1 3060 * 37 3.15+0.08 1038 + 28; £ 60 Early 12" century

Table 4.2: Summary of the paleodose and annual dalses, the OSL dates and
the assigned archaeological age of each buildihgpte that for some samples it
was not possible to obtain an OSL signal from thartg extracted (denoted as
n.s. for ‘no signal’).
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CHAPTER 5: HISTORIC BUILDING INTERPRETATION
REVIEW

‘To know things well, we must know the details; andhey are almost infinite, our knowledge is
always superficial and imperfect’

-La Rochefoucauld

This chapter provides a series of discussionghersampled buildings,
each of which considers the potential implicatiémsthe original archaeological
assessments in light of the luminescence datesneldta The OSL date ranges
given in the text constitute &3 (i.e. meansg to meansg) and incorporate both
the random and systematic errors. In circumstamdese re-use seems likely
based on the OSL date, potential sources from wdidér brick might have been
obtained in the immediate locality of the sampledding have been investigated

where possible.

5.1 SECULAR BUILDING ASSESSMENTS

5.1.1: Coggeshall Abbey

Sample Location OSL Date (#og) Archaeological Date
327-2 North Range 1469 + 31 Late "16entury
327-3 Kitchen/Infirmary pillar 1144 + 58 Mid-12century

The luminescence date range derived for the satagén from the lower
western wall of the northern range (327-2) was 1#880. This is contrary to the
idea that the northern range dates to the lafecg6tury (Walker, 2007, 11). It is
proposed that the sampled brick was robbed fronwisern side of the cloister
for the construction of the north range. Limitecdc@&vations on the western side
of the cloister in the mid-2bcentury uncovered brick walls, thought to datéht®
latter half of the 18 century and covered in a thin layer of plasterteti pink on
the outside of the cloister walk and yellow on thterior surface (Gardner, 1955,
30). A series of moulded mullion bricks coatedairthin layer of plaster and
matching the cross section profiles of the™1&entury bricks excavated by

Gardner were observed by the author during fielétweee 3.3.1.1). A detailed
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study of their moulded profiles and comparisonstteer late 1% century cloister
mullions would provide a more accurate date fordabe of the brickwork in the
cloister. This in turn could help confirm that ttleister was the source plundered
for the construction of the northern range. Thespnce of carved ashlar blocks
and the larger Coggeshall type bricks in the nertliange also supports the idea
that this lower wall has been built using mater@bed from another structure.
Ultimately, it seems likely that a range of matksriaere being taken from earlier
structures, probably the cloister and other bugdiwithin the monastic complex,
during the construction of the north range and abbpother parts of the house.

The second OSL date at Coggeshall Abbey (327-3)fataa Coggeshall
type brick incorporated into the pillar, thoughtdate to the mid-12century due
to the scalloped capital (RCHME, 1922, 168). Timmihescence date range of
1086-1202 is consistent with the architectural d#t¢he pillar and also agrees
with the suggestion that building work on the abbesnplex was underway in the
years following its likely foundation in the 114@Sardner, 1955, 19-21).

5.1.2: Eastbury Manor

Sample Location OSL Date (#og) Archaeological Date
340-1 North cellar 1545 + 33 1557-1578
340-2 Panelled room cupboard 1522 + 30 "

340-3 Summer parlour 1538 + 32
340-4 North cellar 1508 + 30
340-5 Panelled room cupboard 1490 + 32
340-6 Summer parlour 1491 + 31
340-7 South wall of east wing attic 1478 + 33
340-8 South wall of east wing attic (No Signal)

The results for Eastbury manor house present amesting situation in
which the majority of the OSL dates do not agre#nthe suggested construction
date of the late 1550s to the late 1570s. Thé dati@ range from all the samples
covers a broad period from 1445 through to 1578&alysis using Ward and

Wilson's (1978) test statisti€ (T = 10.4; x5, = 5.99) indicates that there is a

significant difference between all the dates arat they do not form a single

group. There are insufficient OSL dates to deravesufficiently detailed

244



340-1 .

340-3 | oottt e —

340-2 -

340-4 -

340-6

Eastbury Samples

340-5 — e - i

340-7 -

4

L e e e e L

1440 1460 1480 1500 1520 1540 1560 1580
OSL Date

Fig. 5.1: Chronological distribution of the OSL datderived for Eastbury Manor
(the error bars indicate #t,). The coloured dashed lines indicate where sasnple
were collected from the same location. The hedagkldashed line highlights the
earliest likely date for construction at Eastbury5%7) given the current
archaeological understanding of the building.

histogram or cumulative frequency distribution piotan attempt to determine
whether the data is normally distributed. Howegeichronological distribution
plot of the OSL dates indicates that they rangenftbe late 1% century through
to the mid-18' century (see Fig. 5.1). It should be noted thahiee instances the
samples collected from Eastbury were paired (fatstd in Fig. 5.1 by the
coloured dashed lines) in order to allow compariebthe luminescence results
for localised areas of the building. In all thiestances, there is no significant
difference between the two samples as determinedslmg Ward and Wilson’s
(1978) test statisti€ (see Table 5.1).

Samples T Degrees of )(2 Significant Pooled Mean
compared result Freedom (d.f.) 005 Difference
340-1 & 340-4 1.93 1 3.84 No 1520 (= 12; £ 16)
340-2 & 340-5 1.77 1 3.84 No 1508 (+ 12; £ 16)
340-3 & 340-6 3.32 1 3.84 No 1507 (+ 12; £ 16)

Table 5.1: Comparative test results between paisathples from Eastbury
Manor, all indicating no significant difference their OSL dates. The pooled
mean values of the samples are given in the fiolainen.
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The agreement of the Ward and Wilson test resultmanhstrates the
reproducibility of the luminescence technique.islialso interesting to note that
the pooled mean values for the paired samplesl|aeadier than the suggested
archaeological construction period.

The luminescence results suggest that a mixturdiftédrent aged brick
was used in the construction of Eastbury Manomjiranfrom the late 1Bcentury
through to the mid-16century. Some of the OSL dates (340-1, 340-233d3)
agree at thedg error range with the suggested construction daib57 to 1578
based on the archaeological analysis of Eastbitgwever, the remaining four
OSL dates range from the late™® the early 18 century. Examination of the
fabric of all the brick cores showed that they wsirailar. Generally they were
an orange colour, with the exception of sample B4@hich had a darker hue, a
factor that could have been a result of its locatiothe clamp when fired. The
core fabrics were sandy and coarse and containetadesmall pores and dark
inclusions. No obvious features or characterisiocglld be discerned that
accounted for the differences in the OSL datessddrfor this site.

The idea that some of the bricks might have beemsed from older sites
nearby could be supported by the fact that the ingngattern is an irregular
English bond, the dimensions of the bricks varyteggonsiderably (175-250 mm
x 113-125 mm x 56-63 mm) (Streatfeild, 1872, 166l,avhere they could be
examined, the mortar joints in the sampling loaadiare generally quite thick and
uneven. The last factor could have been delibénadeder to compensate for the
differences in the size of the bricks if taken fralifferent sources. However,
different sizes in moulds and possibly the speedowistruction are also factors
that should be considered as possible causesdse thpecific observations. It is
worth noting that a closer re-examination of thigkwork in the northern cellar
after sample collection showed it to contain dadcerpartially vitrified headers
(see 3.3.2), suggesting that these bricks had teeased from a different context,
a proposal which the luminescence dates would stippo

Given that the present building contains certachiéectural features that
are more characteristic of the early™6entury, such as the moulded brick
chimneys and pediment above the main entrance (@rorglrvey Committee,
1917, 19), it is possible that the present buildiag actually been erected around
this time. This would imply that the earlier build thought to have stood on the
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site (see 3.3.2.1) might actually constitute adgpgrtion of the present building.
When Sysley came into ownership of the propertyhe1550s, certain features of
this structure may have required repair, such asdbf and guttering, as evident
in the dendrochronological date of 1566 and the qidéte of 1573 on the rain
hopper. He might also have inserted larger, owwacing windows in an
attempt to modernise an aging building, possiblyuseg any brickwork
subsequently removed to replace worn or damaget imside the building.

If it is assumed that Eastbury was first erectethinearly 18 century and
altered later in the 1560s and 1570s then thestilisthe issue of the late 15
century luminescence dates and the source fromhwihiese bricks may have
been robbed. One possible source of late medimvelk was Barking Abbey
which was dissolved in 1539 and where demolitionthef site began in 1541
(VCH, 1907, 120; Clapham, 1913, 72). When thes#s excavated in the early
20" century, there was strong evidence to suggestedafTudor brick had been
used in the later medieval contexts of the abbEyese included brick vaulting to
the reredorter, brick foundations of outlying buildings thouglat have been the
guest houses, a building between ids@dorterand the western end of the church
of which the later phase was constructed in briot part of a red ‘Tudor’ brick
wall, laid in English bond, that was the boundaeyween the parish churchyard
and the abbey precinct (Clapham, 1913, 77, 84-8%)e excavators at the time
considered these brick components as being eaflycé6tury but failed to give
any reasoning for such a decision (Clapham, 19%3,84-85). Whilst such
brickwork could be early 6 century, it is equally possible that it might have
been produced in the late" 6entury. It is known that in the latter half bgt1%
century, the abbess instructed a new waterway tbuie to the abbey when a
spring was discovered on the abbey lands (VCH, 1909). The brick vaulting
under thereredorter and a brick drain located to the northwest of treger
(thought to be connected to the abbey kitchen) trbghrelated to this waterway
(Clapham, 1913, 83-84). Unfortunately, more re@@nhaeological investigation
to the west and south west of the medieval abby failed to uncover any
evidence of late 1% century brick (Hull, 2002). Consequently, theseoinly
tentative evidence for brick being used at the ghbethe latter half of the 15

century.
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Nevertheless, if correct, then a possible explanamerges as to why late
15" century brick appears to have been incorporateberbuilding. It should be
noted that the demesne at Eastbury had originaliynlunder the ownership of the
abbey. Consequently, if brick was being manufactuior the abbey complex
then the nuns or the contemporary owner of Eastimight have decided to
construct a new building on the site. Another bty is that brick could have
been robbed from the f5entury contexts of the abbey site and used aidegs
contemporary brick if the present building at Easgbwas first built in the early
16" century. There is certainly strong evidence tiet abbey was quickly
stripped of its materials leaving little standingdamuch of it being robbed with
the intention of being used in other structuresmofg the accounts of James
Needham, Surveyor General to Henry VI, is a doentwhich relates to the
destruction of Barking Abbey. It refers to the adition of the buildings and to
the salvaging of materials for use in other buidiprojects, including ‘the
providing of the fayrest coyne stones and othdretgymployed of the Kings man.
of Dartforde’ (Clapham, 1913, 72). There is alsmlence that building materials
from the abbey were employed in the constructiomofe local structures. These
include the neighbouring parish church of St. Maggavhere the outer north
chapel contains 12 century ashlar and worked stone (RCHME, 1921, .4-5)
Another brick building in which material from thélzey was used was at Gale
Street Farm, located about 1.5 miles from Eastbudere the brickwork was
described as being similar to that of Eastbury iameéhs observed that there were
random worked stones within the fabric of the huilgl including stone quoins,
moulded Early English vaulting ribs and voussoiof arches (Streatfeild, 1872,
166). The re-used cusped and foliated arch whias thought to date to the14
or 15" century, which was observed in the western wingastbury in the 19
century (see 3.3.2.1), would also support the ithed materials from Barking
Abbey were incorporated into the present structlngminescence analysis of the
old brick wall, thought to be the boundary betwéea parish church and abbey
precinct, would be an interesting line of invedtiga in an attempt to find an
origin for the late 1% century set of dates.

Therefore, it is proposed that Eastbury was ereatethe early 16
century and that the earlier structure previousfught to have stood on the site

probably constitutes much of the present buildinthis would agree with the
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architectural features that are not charactergdtian Elizabethan era structure. It
is also suggested that when it was first beingtbaimixture of late 1% century
brick, possibly from nearby Barking Abbey, and @nporary material was used.
When Sysley took ownership of the property in te8as he may well have found
the structure in a state of decay and initiatedrapaign of extensive repair work
and modification to the building. This probablywatved the replacement of
decayed or damaged brickwork, the insertion of resléy facing windows and
the installation of a new roof on the structure,saggested by the dates on the

rain hoppers and the dendrochronological analyfsiseoroof timbers.

5.1.3: Layer Marney Towers

Sample Location OSL Date (#3) Archaeological Date

325-4 Eastern tower of gateway 1447 + 35 1510-1525

The luminescence date range for the brick samatedayer Marney is
1412-1482. Given that the sampling context wasiwithe eastern tower of the
central gateway, a structure that was suggesteéd\asg been erected in the early
16" century (see 3.3.3.1), there is a difference betvtee archaeological age and
the luminescence date of approximately 75 yeatse difference suggests the re-
use of brick in the construction of the new cengraleway during the early 16
century.

The nature of the red ‘Tudor’ brick would support&' century age from
a typological perspective. The fact that thereevgdence which suggests that
some of the structures on the present site of Ldj@mey may be part of an
earlier manorial complex (see 3.3.3.1) would seenbé supported from the
luminescence date. It is likely that the buildingfsthe older and less socially
imposing manorial complex were being sequentialméntled so that a more
elaborate and impressive symmetrical courtyard ¢exnpould be constructed, a
trend that became more common among the nobilitynguahe early Tudor period
(Howard, 1987, 59). The fact that the long galleagge is aligned differently,
has stone fittings as opposed to terracotta ana kizmmantled window jamb at its
west end, indicating that it originally extendedtlier in this direction, would
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suggest that this building pre-dates the centrédvgay. Given that one of the
ends to the long gallery range had been alteredoitld suggest, in light of the
luminescence date, that the bricks were being ee-usom the dismantled
structures for the erection of the new courtyamhglex. Furthermore, the use of
buff coloured terracotta in only certain buildingdikely to represent attempts to
match the earlier employment of stone in the olieldings. It would also have
reflected the prestige of the Marney family throulga use of a material that was
fashionable in the Henrician court during the edr§ century (Wight, 1972,
180-181; Campbell and Pryce, 2003, 141).

If brick was originally being used on the site tiee 18" century, the
question of where it was being sourced or the Yikelpetus for using such a
material is an interesting one. Close to the mtesemplex of buildings is a large
lake. This may indicate the area where the clay dway for production of bricks,
probably in clamps. With regards to the impetusuiging brick in the first place,
it was mentioned earlier that the daughter of \afifli Marney (Ann Marney)
married Thomas Tyrell of Heron Hall (see 3.3.3.1).is generally thought that
Heron Hall was constructed in the first half of " century (Ryan, 1996, 51).
The possibility that ideas were exchanged betwieervto families is still a likely
reason for brick structures being erected in theé- 13" century at Layer Marney.
The death of the Marney family is the most likelguse for the cessation of
building work on the courtyard complex.

Based on the result derived from the luminescerarape for Layer
Marney, a revised development of the manorial cemp proposed in which the
present complex consists of structures from twdedBht periods. The first
comprises a series of brick buildings probably tmdn the mid-1% century
whilst the second period of construction took placene early 18 century when
a new, more fashionable courtyard complex was hedune erection of this new
manor probably involved a mixture of contemporamyg aobbed materials sourced
from the earlier manorial complex as it was seqga#ntdemolished. Future
sampling and testing to determine whether thissexidevelopment of the manor
is correct would involve the analysis of samplesnirseveral of the other
structures around the manorial complex, such astbech, the western wing, the
eastern wing and the southern long gallery. Ifrhaesed development is correct

then some of these structures, such as the logrgaange, should yield a mid-
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15" century date whilst others, such as the westengwiould yield either a 15
century or early 18 century date. This approach could also help deter the
extent to which brick was being produced closeht gite as opposed to being
robbed from existing buildings during the early"X#ntury phase of construction.

5.1.4: Maldon Moot Hall

Sample Location OSL Date (#3) Archaeological Date
353-1 Base of brick newel staircase 1393 + 36 Early) a&ntury

The luminescence date range for the sampled htitthe base of the newel
staircase suggests that this part of the buildiag wonstructed between 1357 and
1429. Whilst the central date is slightly earligre date range does overlap with
that suggested by the archaeological evidence, hwipigts the building at
somewhere around the 1420s to 1430s (see 3.3.4lhe luminescence date
supports the idea that the structure had beeneerqutior to 1439-40 when
ownership was transferred to the town of Maldonatk®#, 1936, 212). It also
agrees with the idea that Robert Darcy (1385-14483% responsible for the
erection of the building as part of a town manoc@iplex (Smith and Wadhams,
1975, 215; Ryan, 1996, 52). It is important to eember that the Moot Hall is an
extremely early example of several important dgwalents in the use of brick in
the late medieval period. These include the uskriok for constructing newel
staircases, the appearance of ruddling and alsogbeof carved bricks to form
trefoil headed arches (see 3.3.4.1). The lumimescelate suggests that these
features may have been introduced into the mediiak industry slightly earlier
than originally thought.

Further sampling from the Moot Hall would help ¢onfirm that the
building was erected in the late™dentury. It would also allow both the north
west addition to the building and the adjoiningusture to the east which the
Moot Hall butts onto to be dated in an attempt ébednine the chronological
relationship between these structures. Howevernthnor house that originally
stood around the Moot Hall is thought to have b&egely demolished for
building plots between 1536 and 1560 (Petchy, 1®2), If the north west
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addition was constructed around this time then ghssibility of brick re-use
cannot be ignored. Whether the earlier date hadidations for other similar
structures, such as the Hussey Tower, is diffimusay. This is partly due to the
fact that the Hussey Tower was probably influenegthe more local brick tower
house erected at Tattershall Castle in the 14408tiS 1979, 34), although it
should also be noted that brick buildings were ¢paianstructed in Lincolnshire
during the late 14 century, such as St. Mary’s Guildhall, Boston,edaby OSL
to 1388 + 37 (Bailiff, 2007, 845).

The Moot Hall has been compared in the past tori@ssef other brick
structures, including Rye House gatehouse (Hewdford), Someries Castle
(Bedfordshire), Faulkbourne Hall (Essex) and Netdal (Essex, see 3.3.5 and
5.1.5). All of these buildings contain brick nevetaircases and they all employ
carved brickwork in cusped decorative featuredjoalih some employ it more
elaborately than others. Of these buildings, pestihe best dated is Nether Hall,
thought to date to between the 1440s and the 1é4@@s3.3.5 and 5.4.5). Here
the decorative cusped brickwork occurs in bothtteéil and cinquefoil forms,
although there are subtle differences to the cifujueorbel tables between
Nether Hall and Rye House, Someries and Faulkbo(#nerews, 2004, 96).
Nevertheless, the date for Nether Hall indicatest thhese specific decorative
features and brick newel staircases certainly otteastern England by the mid-
15" century. Further evidence to support this existthe form of licences to
crenellate at Rye House (1443) (Smith, 1975, 112> Bhd Faulkbourne (1439)
(Ryan, 1996, 54). However, it is important to rember that these licences might
have been intended more for their symbolic stataher than relating to
construction work (Howard, 1987, 50), a fact thet¢ras likely for Faulkbourne
(Emery, 2000, 100). Since the Moot Hall represent®ry early example of the
specific brick components that have been used topeaoe these structures, the
guestion arises as to whether the less well datédimgs, such as Rye House,
Someries or Faulkbourne, were erected in the l4tetd early 18' century, as
was the case with the Moot Hall, or date to the-&8 century, as is the case
with Nether Hall. This presents an opportunity fioture luminescence analysis
of these buildings.
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5.1.5: Nether Hall

Sample Location OSL Date (b5) Archaeological Date
326-3 Base of newel staircase 1478 £ 34 1440s to 1467
326-4 ) 1438 + 32 "

326-4#2 ) 1448 + 42
326-5 " 1439 + 38

The maximum date range from all the OSL samplesNether Hall
indicates that the base of the newel staircaséenetstern gateway tower was
erected between 1406 and 1512. Analysis of altl#ttes by the Ward and Wilson
(1978) T test indicates that the dates are not signifigadifferent T = 1.95;

X005 = 7.81) and they have a pooled mean date of 1455 #23. This is in

good agreement with the archaeological evidencewsuggests that the building
was built between the 1440s and the 1460s (seB.B)3.It is interesting to note
that there is also good agreement between the g&e derived from the same
core (sample 326-4 and sample 326-4#2), indicatiogsistency of the OSL
dating method. The dates are shown in a chronmbdgiistribution plot in Fig.
5.2.

326-3 -

*

326-4 #2 - f

L

326-5 - f

Nether Hall Samples

326-4 - |

L 4 ®

1390 1410 1430 1450 1470 1490 1510
OSL Date

Fig. 5.2: Chronological distribution of the OSL datderived for Nether Hall (the
error bars indicate #bk,). The dashed vertical lines indicate the likely
construction period as understood from the curr@mhaeological interpretation
(1440s-1467).
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These OSL dates for Nether Hall agree with theljikenstruction dates
that have been suggested for other nearby bridklibgs, including Rye House
gatehouse and Someries Castle, both of which arently thought to have been
erected between the 1440s to 1450s (see 3.3.55lyen that there are some
similarities between these buildings, it suggestat tthe same master brick
craftsman might have been involved in the consonabf Nether Hall. Analysis
of OSL samples from these two sites would allowdommparison to see if Nether
Hall is indeed contemporary with them.

5.1.6 New Hall

Sample Location OSL Date (#3) Archaeological Date
337-1 Cellar western walll 1459 + 33 Late™5 early 18 century
337-2 " 1482 + 37 "
337-3 " 1437 + 39

The luminescence dates derived for the cellar imaNew Hall all date to
the 1% century and cover a maximum range from 1398 t®1Eke Fig. 5.3).
They have a pooled mean date of 1460 +12; +24 aatysis by the Ward and
Wilson (1978)T test indicates that the dates are not signifigadifferent (T =

1.56; )(30_05 = 5.99). This is slightly earlier than the suggdsarchaeological

interpretation (late 1% to early 18 century) and only one of the OSL dates
(sample 337-2) falls within &, of the date of the licence to crenellate granted t
the Earl of Ormond in 1492 (see Fig. 5.3). Givhatta large amount of the

building materials and fittings within the cellaaye been shown to be re-used
(see 3.3.6), it is likely that the brickwork liniriilge cellar wall is also re-used from

an older structure.

It is difficult to say, however, whether the watbim which the three
samples were collected represents the foundatidnanoearlier building or
whether the wall to the cellar was built at a ldtere re-using older bricks. The
fact that Henry VIII took possession of the manoib16 and was able to reside
and stage a masque at the property by 1519 wowdh ge indicate that the

construction of the Henrician palatial complex waslertaken quickly. It is
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Fig. 5.3: Chronological distribution of the OSL datderived for New Hall (the
error bars indicate +bs). The vertical dashed line indicates the datethu
licence to crenellate granted to the Earl of Ormd¢hd92).

highly likely that there was an earlier structure tbe site and such haste could
well have involved large parts of this earlier ding being incorporated where
possible into the new palatial complex, suggestivag the Henrician place might
have been composed largely of an earlier stru¢haierequired little alteration. If
correct, then the re-used elements of the faluich &s the four centred doorways
and floor paving slabs, might represent interni@rations, such as the insertion of
new partitioning walls, to pre-existing cellar chaems, in which case the sampled
brick wall could be seen as part of an earlierdind. However, the fact that the
wall from which the samples were collected contalasker, partially vitrified
bricks would tend to suggest that the bricks théwmesemight have originally been
used in an external context where diaper decoratias intended to be seen.
Further evidence suggesting that the brickworkhia ¢ellar was re-used can be
seen in other areas of walling where the brickwaa& not been covered in plaster
or whitewash. In one context it is possible toeslse that the bonding pattern is
highly irregular and that the bricks are laid imckhmortar joints (see Fig. 5.4).
This suggests that the bricks have been laid quigkth little thought to the
bonding. The thick mortar would also compensateafoy irregularities in the
dimensions of the bricks that may have originatedthfthe use of different sized

moulds when the bricks were first formed.
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Fig. 5.4: Exposed brickwork in New Hall cellar witln irregular bonding
pattern.

Overall, the evidence would suggest that the sainpbdl has been rebuilt
using bricks that were salvaged from an older sfirecand context, a suggestion
that would agree with the re-use of other matérnighe immediate vicinity. In
hindsight, the areas selected for sampling waetber far from ideal. However,
given the likelihood that other areas of exposeckiaork in the cellar could well
be composed of re-used brick, such as the arearshoWwig. 5.4, it would have
been difficult to locate an area of brickwork tratikely to be contemporary with
the specific building periods identified during tlage 1%" and early 18 centuries
in the archaeological assessment (see 3.3.6.1).

If the bricks had been re-used from an earlier ménit in the mid-15'
century, then the luminescence dates would tensugmest that the licence to
crenellate awarded to the Earl of Ormond in 1492 wae that was sought as a
mark of prestige for a pre-existing structure, acfise that took place at other
sites during the medieval period (Howard, 1987, BSDoulson, 1993).
Furthermore, if the brickwork of the cellar walliginated from an earlier context,
the luminescence dates suggest that the constnuatithis earlier manor is likely
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to have taken place over an extended period dutirglatter half of the 1%
century.

It is extremely difficult to address the questidnwdho might have been
responsible for building the earlier brick struetuturing the 1% century from
which these bricks were taken, partly due to tlet fiaat there were a number of
owners of New Hall during the T5century prior to the Earl of Ormond, but also
due to the fact that it is only a suggestion that lirickwork was re-used from an
earlier structure located on the site of the presending. Consequently, this
question will not be addressed. Instead, it with@y be proposed that the
brickwork in the cellar is likely to have been reed from an older structure,
probably dating to the i’Bcentury, during the swift construction period bet
Henrician palatial complex in the early"i6entury.

5.1.7 ‘The Old House’, St. Osyth

Sample Location OSL Date (#3) Archaeological Date
354-1 Southern wall of cellar (No Signal) Late™3 early 14 century
354-2 " (No Signal) "

The lack of an OSL signal from both of the sampiedks collected from
the cellar prevented the production of a lumineseethate for the brickwork in
this context. Consequently, there is no chandbd@rchaeological assessment of
the brickwork in the context of this structure, atisuggests that the brick dates

to the late 1% and early 1% centuries (see 3.3.7.1).

5.2 ECCLESIASTICAL BUILDING ASSESSMENTS

5.2.1 St. Andrew’s church, Boreham

Sample Location OSL Date (#3) Archaeological Date

355-1 North side of chancel arch 896 + 68 ™M@ntury

The luminescence date range for the sampled Bi@28 to 964. This

indicates that the brickwork within this context tbe church fabric, which had
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previously been assumed to be Norman, might agtballmuch older. Given that
there are Saxon contexts in the church fabric ¢batain Coggeshall type brick,
this indicates a likely source for the brick usedconstruct the Romanesque
chancel arch when the earlier Saxon church wasedltgsee 3.5.1.1). Although
there is a degree of uncertainty surrounding thectgate of production of the
sampled brick due to the change in the surroundmgial dose rate (see 4.1.2.3
and Appendix A.4), the luminescence date does atdithat the brick is older
than the 19 century date normally ascribed to Coggeshall tyfpek (Ryan, 1996,
26; Andrews, 2005a, 143).

Whilst the Coggeshall type bricks in the Saxon ert# of the church
were not sampled for this project due to their tdmation after sampling had
taken place (see 3.5.1.1), the potential existsuture work to date these bricks
with OSL. Until such time, the current archaeotadjiunderstanding of the
church can still provide a date for these conteXtshe building. These were
originally proposed to date to between ¢.950 ar@Dl(Taylor and Taylor, 1965,
16-17, 80). More recent research has suggestédhtre was a class of medium
sized parish churches in Essex that were two celledl characterised by the
extensive use of Roman brick for the dressings (Rdldand Rodwell, 1985,
136). They had a square ended chancel with noynmath windows which are
single splayed, tall, narrow and with round headeches, all of which are
features that have been identified at Borehams fyme of church has been dated
to the 18" and 11" centuries (Rodwell and Rodwell, 1985, 136), sufipgrthe
earlier proposal by the Taylors.

The above discussion has important implications ftbe current
understanding of early medieval brick in both Essexli England which has
generally considered that brick was not producethéncountry prior to the i2
century (see 2.1.1). Considering the brickworktle church further, it is
interesting to note that there is a change in tiekWwork from Roman at the base
to Coggeshall type further up in both the respafdte eastern chancel arch and
the quoins of the original Saxon church nave (s€elld). Based on these
observations and assuming that all the Coggesya! brick in the church fabric
is of a pre-12 century date, this implies that the Saxon craftsméo were
constructing the original church had robbed a Rowstamcture nearby, possibly

the principia located to the northwest of Boreham. The chandaick suggests
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that the Roman material was exhausted, forcingteamative brick to be brought
to or produced close to the church.

It is difficult to offer details relating to the tuae of the origin of this new
supply of brick but it or the craftsmen who wer@dlved in constructing the
church might have originated from continental E@opCertainly, the decorative
use of stones and bricks for the voussoirs of @ cag seen in the Saxon chancel
arch and side niche inside Boreham church (seé.3)5.0ccurs in Romanesque
churches in western France. An example of thisl@ariound at the church at
Savenniéres, thought to date to the latd" 1 early 11" century, where
alternating brick and stone are used to frame tmelaws. The walls are also
constructed of alternating bands of stone and Hackin a herringbone fashion
(Costen and Oakes, 2000, 62). Another French ebeathat is closer to England
is the church of Notre Dame Sous Terre, Mont-Skiitfiel. Here the building
has several arches that are composed of stonespetsed with brick that has
been dated by luminescence to the latter half®fltif century, results that agree
with the archaeological interpretation of the clu@lainet al, 2007).

5.2.2 Holy Trinity church, Bradwell-juxta-Coggeshal

Sample Location OSL Date (#3) Archaeological Date

357-1 Inner order, southern doorway 1038 + 60 1125-1150

The sampled brick produced a luminescence datgerah between 978
and 1098. This disagrees with the current arclogémdl understanding which
suggests that the brickwork within the church falolates to the second quarter of
the 12" century, suggesting that the brick might have besemsed from a
different context. Whilst the structure from whittese bricks were taken cannot
be determined, it is almost certain that they wereproduced at the neighbouring
Coggeshall Abbey, a site that was not founded uhél mid-13' century (see
3.3.1.1).

There are several features to both the bricks hadouilding supporting
the idea that the craftsmen constructing the chbechre-used the bricks. Firstly,
the fact that some of the bricks for the quoinsemeeaved suggests that there
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was only a finite supply of ceramic building maaénvhich had to be extended
during the course of building the church (Rodw#898, 78). It also appears that
the supply of special moulded bricks that were usedhe double splays of the
windows was exhausted, forcing the use of flintsdmplete one of the windows
(Rodwell, 1998, 82). Whilst the specific shapedhs moulded bricks and the
manner in which they were employed suggests tleat Were being produced to
meet specific demands that arose during the cartgiruof the Norman church, it
should be noted that the moulded bricks in the aivalwere not bonded into the
adjacent rubble walling (Rodwell, 1998, 79). Thi®muld have made them
relatively easy to remove from an older structueole incorporating them into
the Norman church. Furthermore, some of the bridex! to construct the turning
of the Norman window heads were altered by hacthngsections longitudinally
off the brick (Rodwell, 1998, 79). Given the higtegree of technical
craftsmanship used to produce the bricks, it seltaly that the bricks could
have been moulded to form a more voussoir wedgeesimstead of being altered
after production. This further supports the argumentrésuse. Focusing on the
jambs of the north and south doorways, the brickwsrseen to be laid with a
regard to bonding (Rodwell, 1998, 78) which mighggest that the doors are
contemporary with the church. However, since theding is only sporadic, it is
also likely that there were only a finite numberboicks available, suggesting the
brickwork around the doorways might have also bee=nsed. Rodwell also
expresses doubts over the use to which the douttiroked bricks were put in the
doorways, suggesting instead that they might haen bntended for pilasters or
the innermost orders of double-sided arches (Rddw@98, 102). Finally, brick
it seems was not the only material being recyclednfolder structures in the
construction of the church, with fragments of RortiEnand puddingstone among
the other materials that were re-used (Rodwell8198). Equally, the fact that
the Coggeshall type bricks were used in the chtalshc in the same manner that
had been used for recycled Roman brick in otheldimgis of the 18 to 12"
centuries (Rodwell, 1998, 98) might again suggesise of the Coggeshall type
bricks.

It is unlikely that there was a pre-Norman masdomiit structure on the
site of the present church and there is strongeexé in the layout and

proportions of the present building to suggest thatas erected in the Norman
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period (Rodwell, 1998, 95). Given the above distusand the likelihood of the
brick being re-used, it is important to note thadre is a degree of uncertainty
surrounding the exact date of production of the@acdhbrick due to the change in
the surrounding annual dose rate (see 4.1.2.3 apemdix A.4). Whilst the true
age of the brick is difficult to determine, it ikély to be older than the {2
century. Given the fact that doors and windowswail and narrow proportions
occur in other local churches during thé'&hd early 1% centuries (Rodwell and
Rodwell, 1985, 136; Rodwell, 1998, 98) then it ms@ble that the brickwork
dates to the fcentury. It could also be argued that certaireetspof the church
might actually be representative of late Saxon iggcture. The use of double
splay moulded bricks in the windows could be coragawith the use of double
splay windows in other late Saxon churches (Tagtad Taylor, 1965, 9-10). An
example of this can be found in the mid"ldentury western tower of Holy
Trinity church, Colchester, which contains doubjgaged windows built from
robbed Roman bricks (RCHME, 1922, 33; Ryan, 198p, Equally, the idea that
Coggeshall type bricks were being used in late Baantexts is suggested at
Boreham church (see 5.2.1), supporting the idetttiea brick in Holy Trinity

church was originally of late Saxon origin.

5.2.3 St. Andrew’s church, Earls Colne

Sample Location OSL Date (#5) Archaeological Date

339-1 Second stage internal east wall 1407 + 35 Mill-2®arly 18 century

The sampled brick produced a luminescence datgerahbetween 1372
and 1442. This early 15century date is slightly earlier than the dategean
suggested by the archaeological assessment ohtiiehctower (mid-18 to early
16" century). Whilst it is possible that the brickere used in the construction of
the church at a later stage in thé"®ntury, the luminescence date suggests that
their production is likely to have taken place Istlg earlier.

In terms of a likely manufacturing site for thedks in the church, Earls
Colne Priory, a Benedictine Priory founded in tlaelye 12" century and located

about a quarter of a mile east of the church, likedy source. It is thought that
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the priory had its own tile kiln by 1424 when it svéeased to John Fillbrigge
(Ryan, 1999a, 93; VCH, 2001, 97). Further documgnaccounts refer to the
production of brick and tiles during the"™.8entury, including 1425 when a tiler
was paid to repair thelorter, the dormitory, the prior's chamber and the
sacristan’s hall (VCH, 2001, 92), 1431 when th@R®rpaid Andrew Brykman for
making bricks (Ryan, 1999a, 93), 1440-1441 whemJdhicheman was paid for
making tiles (Ryan, 1996, 52; VCH, 2001, 97) angagment from the priory in
1441 to Thomas Skynner and his assistant for rgdfue tile kiln (Ryan, 1999a,
93). This documentary evidence implies that bieckild have been produced
close to the site of St. Andrew’s church in thdyeas" century.

In terms of archaeological evidence for the usedridk in the priory,
limited excavations, undertaken in the early 1980d,uncover brick. However,
whilst the excavators were careful to note the getice of Roman brick, they
were less interested in medieval and post mediavek. Nevertheless, there are
suggestions that such brick and tile was uncoveifdte base of a brick pier was
uncovered in the I5century Lady Chapel (Fairweather, 1937, 282). eGithe
documentary evidence for an operational brick kilmse to the site in the 15
century, it is likely that the Lady Chapel was casgd of medieval brick. Plain,
red floor tiling was uncovered in the nave andeasisihich again is suggestive of
a medieval kiln in operation close to the priorgifveather, 1937, 284). In the
chapter house and part of tterter, a thick layer of brick and roof tile described
as being ‘of all periods’ had to be dug throughirfreather, 1937, 285). Some of
the tiles or bricks uncovered could relate to tbheuwnentary reference of the tiler
paid to repair thelorter, dormitory and prior's chamber, the latter possitéing
a reference to the chapter house. (VCH, 2001, 92).

The Royal Commission recorded further evidence ssifjyg the use of
brick in the priory. They noted a red brick boundwall around the priory site
(part of the precinct boundary was still standinglP98) (VCH, 2001, 92) with
the initials ‘R.H.’, ‘W’ and ‘X.W.” in black brick RCHME, 1922, 88). ltis likely
that the initials ‘R.H.” refers to either Roger takenden, who took possession
of the lay house, park and manor in 1583, or tosbis, Richard Harlackenden,
who inherited the priory in 1592 (Fairweather, 19287). The initials ‘W’ and
‘X.W.” might refer to the Wale family who owned thmiory estate in the early

18" century (Fairweather, 1937, 293). The wall wascdbed as incorporating
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re-used worked stones, one of which was " déhtury niche with a cinquefoiled
head (RCHME, 1922, 88). This suggests that theimece wall was probably
rebuilt or repaired at some point during or after kate 18 century following the
dissolution of the priory in the 1530s. Such buitd work is likely to have
employed material from the priory buildings, of whia large proportion was
probably brick. Certainly, by 1631 the majoritytbe priory had been destroyed,
although it is thought that this is unlikely to leakiappened to any great extent
until the estate passed out of the possessioneotdil of Oxford in the 1580s
(Fairweather, 1937, 287).

Therefore, there is evidence to support the ideda there was a kiln
producing both tiles and brick during the earl)}h]fentury close to or on the
estate of Earls Colne Priory and that, following thssolution, building materials
were robbed from the Priory. This kiln could beaurce for the bricks in the
eastern face of St. Andrew’s church. Given thelilood that the stair turret and
eastern tower face butt against the rest of theitoivseems that this brick face
was added later. This is further supported byiribkision of re-used carved stone
architectural fragments (see 3.5.3.1). If the prance of the re-used stonework
were known then it could also suggest a similaration from which the
brickwork had been taken. Unfortunately, there esa®arlier building on the site
of the present church (the earliest referencedouach at Earls Colne dates to the
12" century) (MacKinnon, 1997, 170) and the priorylthiaigs are also thought to
have been completed in the early"1&®ntury (VCH, 2001, 92). This therefore
offers two possible sources for the worked stong @used brick. However,
given the large quantity of brick used in the east®all and the luminescence
date of the early f5century, it would seem more likely that the brigks taken
from the priory, possibly from the T5century Lady Chapel, along with worked
stonework. Whilst it is possible that building mals from the priory buildings
were robbed out, it should also be remembered ithiéie date plate of 1534 is to
be accepted astarminus ante querior the building work, then this pre-dates the
dissolution of the priory which occurred in 1536aiffveather, 1937, 277).
Furthermore, it has been suggested that John deg Wer Earl of Oxford to whom
the priory estate was granted, was sympatheticg®kd religion and is thought to

have left the priory undisturbed (Fairweather, 19237). This evidence would
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suggest that the brickwork in the priory was noédugn the construction of the
church eastern face.

It is difficult to derive much more for such a coe church tower based
on the single luminescence date besides the fatthk brickwork in the eastern
face was probably re-used at some point betweermibel5" and early 16
centuries. Further sampling of the brickwork wotlklp to clarify and confirm
that the eastern wall of the tower is indeed coragas re-used brick from the
early 13" century. Equally, a more thorough archaeologivatstigation of both
the church tower and the priory site would yielduahle information about how

brick was being employed during the™&entury in the various buildings.

5.2.4 All Saints’ church, East Horndon

Sample Location OSL Date (b5) Archaeological Date
352-1 South Porch 1481 + 49 Mid to late"™ &entury
352-2  Chancel tomb niche, east wall 1362 + 40 "

352-3  Chancel tomb niche, west wall 1410 + 38

The overall range of the three OSL dates for Bashdon is 1322 to 1530
(see Fig. 5.5). The first OSL date from the southporch agrees with the
archaeological assessment. It suggests that #éinisop the building was a later
phase than the nave and chancel, probably beingdadthe church some time
between 1442, when Sir Thomas Tyrell was grantecattvowson of the church,
and his death in 1476 (see 3.5.4.1). Since theoiviThomas Tyrell referred to
new works being done to the church in 1476, itksly that the porch belongs to
this period of building work.

The two luminescence dates for the tomb niche amiee than the
archaeological assessment. However, it should diednthat there is not a

significant difference in the age derived for thése samples, as demonstrated

by the Ward and Wilson (1978)test [ = 2.48;)(30_05 = 3.84). The two samples

have a pooled mean of 1383 £15; £31. The residta the tomb niche imply that
the bricks were re-used from an older context.

One suggestion concerning the source of the bfrcks the niche is that
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Fig. 5.5: Chronological comparison of the OSL datiesived for East Horndon
(the error bars indicate 1,).

when Sir Thomas Tyrell began to make alterationtht® church, it involved
dismantling parts of the existing building, whichayn have already been
constructed in brick, and re-using them in new ext®, such as the tomb niche,
transepts and tower. The resef"lekntury two centred arch over the northern
door in the nave could be seen as supporting tigisngent for materials being
recycled from the earlier church. The presencevofsubstantial brick mansions
close by (Old Thorndon Hall and Heron Hall) offether possible sources for the
bricks. The licence to crenellate which was grdniteOld Thorndon Hall in 1414
might have been obtained after the manor had @ligitoeen built as a mark of
prestige. This could indicate that the brick mam@s actually much older,
possibly dating to the latter half of the™dentury. It should also be remembered
that the construction date for Heron Hall is highlycertain (see 3.5.4.1). It is
possible that the Tyrell family, who are thoughth@ve originally acquired this
manor in the mid-14 century (Morant, 1768, Vol. I, 208), might havelbHeron
Hall in brick shortly after obtaining their new att. They may also have made
substantial alterations to the church involvingckrior re-used material from
Heron Hall around this time. It is unfortunatetthaither Old Thorndon Hall nor
Heron Hall have survived as luminescence analysithese building would have
been highly informative in an attempt to try andyanance the material used for

East Horndon church. A further possibility is thia brick has been re-used from
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an older context when the harsh restoration work wadertaken on the internal
northern side of the tomb niche, although this aasidered unlikely since the
mortar and other brickwork surrounding the sampiddks is highly weathered
and appears to be original.

Consequently, it appears that the brick porch rgdoto the alterations
made by Sir Thomas Tyrell between being grantecathvwson of the church in
1442 and his death in 1476. However, with regdodshe brickwork in the
chancel northern tomb niche, it is difficult to éehine much more than the fact
that it appears to have been re-used. It is plessiht the brick manor Heron Hall
was built shortly after the Tyrells obtained thestate in the mid-f4century and
that they made additions or alterations to the ahun brick around the same
time. Ultimately, the OSL dates suggest that Easihdon church is a building

which would benefit from further archaeological byses.

5.2.5 All Saints’ church, Maldon

Sample Location OSL Date (3og) Archaeological Date

356-1 West face of sunken chamber (No Signal) Earf§ dentury

The lack of an OSL signal from the brick sampldemikd in the stairway
leading down into the sunken chamber, prevented pheduction of a
luminescence date for the brickwork in this contefionsequently, there is no
change to the archaeological assessment of thkewmik in the context of this

structure, which suggests that the brick datebedd” century (see 3.5.5.1).

5.2.6 All Saints’ church, Springfield

Sample Location OSL Date (#og) Archaeological Date

336-1 South interior wall of belfry 1510 + 30 Late"™ 6entury (c.1586)

The date range derived for the sampled brickrasnf 1480 and 1540.
When compared to the date plate on the churchybalfd the historic evidence

surrounding the Mildmay family arms on the southsteen buttress, the
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luminescence date is seen to be some 75 yearsreafissuming that the date
plate relates to the belfry and not to another pathe church, this implies that
the brick has been re-used from an older strudtutée repairing of the belfry
towards the end of the &entury.

It is difficult to identify a building from whichhe brick might have
originated. Close by is New Hall, Boreham, wheres iikely that building work
was being undertaken around 1516 to 1521 (see.B)3$uggesting that brick
could have been sourced from this site, althougiow appears likely that large
amounts of brick were already being re-used at NeWfrom an earlier, mid-1%
century structure (see 5.1.6). Approximately fim#es to the east of Springfield
iIs Woodham Walter where the hall is thought to hagen built in brick ¢.1505
(Ryan, 1996, 84-85), suggesting another potentiatce where brick might have
been obtained for the repair of the tower. The tiaat portions of the belfry have
a similar bonding pattern to that of Woodham Watteurch, where the brick is
thought to be re-used from the early"1&entury (see 5.2.9), could be evidence
that the same craftsmen were involved at Sprindyésl well as Woodham Walter.
The early 18 century date suggested by the luminescence atsempts the rise
in status and wealth of the Mildmay family, whiabok place from the 1530s
onwards during the dissolution of the monaster&ts John Mildmay, 1913, 15-
20). This again suggests the brick in the chuosiet is re-used, although the
Mildmay family could have still been responsible fanding the construction
work. Ultimately, it is difficult to say anythingeyond the fact that the brickwork
used in the late fBcentury repairs to the belfry appears to have beebed from
an earlier source, probably in the area surroun8imangfield.

5.2.7 All Saints’ church, Theydon Garnon

Sample Location OSL Date (#3) Archaeological Date

335-1 Base of tower staircase 1480 + 33 Lat® 18arly18’ century

The luminescence date range for the sampled ®itk47 to 1513. This
age is in good agreement with both the historical archaeological evidence for
the date when the brick tower was erected. Itiomsfthe earlier suggestion that
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Sir John Crosby left a large sum of money towartds luilding of the church
tower at the time of his death in 1476 (see 3.5.7The date also suggests that
the construction of the church tower began sheatftigr his death, especially when
it is considered that the luminescence sample akentfrom a brick at the ground
level of the church tower.

It seems likely that the date plate was instalted the tower at the end of
the building project, suggesting that the totalgtbnof time involved in the
construction work was approximately forty yeardieTdea of the building project
taking several decades to complete should not bwsidered unusual when
compared to other church towers, such as the chiavetr in Dedham which took
nearly 30 years to construct (see 2.4.5). Equalligte 18 century date for the
building of a brick western tower would agree w#éveral other churches in
Essex. The brick tower at Thorrington church @uht to have been built ¢.1480
based on a brass inscription inside the church wbmmmemorates John and
Margery Deth (died 1477 and 1483 respectively) witle phrase specialis
benefactor istius ecclie et campanilis ejustémenefactor of this church and bell
tower) (Bettley and Pevsner, 2007, 781). At tharch of St. Mary Magdalen,
Billericay a grant was left to the chapel in 1498l aecently Spanish tiles dating
to the third quarter of the f5century have been recorded around the entrance to
the tower (Andrews, 2005b, 167-168). Another exangpColne Engaine church
where John Skinner left instruction in his will th&0,000 bricks were to be
produced from 1496 to 1500 for the fabric of théfrige The upper stages of the
church tower are built from red brick, suggestimgihstructions were carried out
(Bettley and Pevsner, 2007, 303). Finally, theihescence date for the church at
Tilbury-juxta-Clare suggests that the brick towleere was begun in the late™5
century and took approximately forty years to efeet 5.2.8).

Therefore, it seems likely that money was initiddgqueathed by Sir John
Crosby towards building the brick tower at Theyd®arnon in the late 15
century. The construction work probably began thaifter his death in 1476 but
appears to have only been completed by 1520 whedldte plate was installed.
The length of time involved in erecting the towexr probably due to the
intermittent nature of funds for the building work.
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5.2.8 St. Margaret’s church, Tilbury-juxta-Clare

Sample Location OSL Date (#5) Archaeological Date
334-1 Inside the first stage of tower 1488 + 35 Earl{ téntury (c.1519)
334-2 ! 1474 + 32 "

The overall date range for the two OSL samplegHerwestern tower of
St. Margaret’s church indicates that it was erettetiveen 1442 and 1523. The

two sample dates have a pooled mean of 1480 +18laf@ are not significantly

different according to the Ward and Wilson (1978}est T = 0.23; x5505 =

3.84). This indicates that construction work waslerway in the late 15
century. Whilst this does not agree with the ea# century date suggested by
the date plate, it should be remembered that aatital features such as this do
not necessarily relate to the actual constructi@neitself (see 2.2.3).

It therefore seems likely that the western toweFilidury-juxta-Clare was
begun in the late f5century and only completed by 1519 when the détep
was installed. As has been discussed earlierdge® and 5.2.7), construction of
a church tower during this period and the likelygth of time involved for such a
project should not necessarily be considered uhuditas date range agrees with
the local architectural trend in which neighbourtigirches are thought to have
been adding brick towers to existing structureshia late 18 and early 16
century (see 3.5.8.1). The money bequeathed in Boidge’s will towards the
building of the tower is probably a reference tdiral collection of funds, to
which Elizabeth, Countess of Oxford, is likely tavie contributed a large sum,
intended to complete the tower. Furthermore, thekogging in the late 15
century nave wall painting could well be a reflentiof brick being used at that

time for the construction of the tower.

5.2.9 St. Michael’s church, Woodham Walter

Sample Location OSL Date (#5) Archaeological Date

338-1 Internal western gable wall 1505 + 29 1562-1564

The luminescence date range for the brick samiplé¢le internal western
gable wall is 1476-1534, with the central valuedateng the likely date of the
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erection of the present church by approximately datentury. Given the large
amount of architectural materials that were bemgsed and reincorporated into
the church when it was relocated in 1562-1564 &&€.1), the sampled brick
may have been re-used from the earlier church.

Limited knowledge exists for the first church ab®dham Walter and it is
difficult to determine from where in its fabric tlsampled brick would have been
sourced. It is possible that the mid™&entury addition which Thomas Hawkyns
instructed to be built might have contained brickweere later altered in brick.
Given that the petition to Elizabeth | describes thurch as having ‘fallen into
ruin’ (Cal. Pat. R. 1560-1563, 340-341), it is also possible that dhiginal
church might have required extensive repairs, ptssi brick.

It should also be noted that the nearby ruin of Wwaon Walter Hall,
which is built from brick with diaper decoratiors, thought to have been erected
by Robert Radcliffe, the first Earl of Sussex, e early 18 century (Ryan, 1996,
85). The estate was restored to him in 1505 byr{H¢hH. He was a wealthy and
influential member in the court of Henry VIII andag/ responsible for enlarging
the park at Woodham Walter in 1511 (Ryan, 1996, 8M)is possible that the
original church was encased in brick in order tmpbment the neighbouring hall
and that when it was relocated the wall matermadluding the bricks, was simply
re-used. A modern survey of the hall remains rexkthe base of a tower at the
north west corner which was a later addition to ¢hniginal hall. This tower
contained a rubble core composed of worked storm® fwindow openings,
septaria, clunch, f4century yellow bricks and red ‘Tudor’ bricks, all which
were encased with ‘Tudor’ brickwork (Ryan, 1999891 It is thought that this
rubble core probably originated from a monasticteshand therefore dates to
between the late 1530s to 1560s (Ryan, 1999b, 1¥ladditions were being
made to the hall in this manner then it might halg® influenced the rebuilding
of the church. This argument is supported by gt that it is thought the walls
of the present church might be composed of a rutdale with an outer casing of
brick (Ryan, pers. comm.). The idea of a rubbleeguight also suggest that the
unusual bonding pattern was deliberate in ordesintgply encase the wall core,
especially when it is considered that the samespatvas used in a brick barn at
Leez Priory where other parts of the manorial caxplave been shown to have a

rubble core faced in brick (see 2.4.5).
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In terms of comparisons between the bricks of thereh and the hall, it
has been suggested that those of the church ger llwan those of the hall (Ryan,
1999b, 191). However, this is debatable, espgogen the possibility of minor
variations in the sizes of different brick mould84easurements of the church
bricks by the author suggest average dimensio@25@fmm x 110-120 mm x 45-
60 mm which are comparable with those of the t2D(mm x 110-115 mm x 55-
60 mm) (Ryan, 1999b, 189), suggesting that thekiwack for both buildings
could have been manufactured by the same craftsn@re obvious difference
between the church and hall brickwork is the latki@corative diapering on the
church. However, this probably reflects the fhett tdiaper decoration went out of
fashion in Essex after the dissolution of the mtaréss in the 1530s (Ryan, 1996,
85), with non vitrified bricks being selectivelyadfor rebuilding the church.

It is important to note that the suggestion that lthickwork in the church
is re-used is based on a single luminescence date the western gable. The
testing of further samples would help to clarifyother areas of brickwork also
date to the early IB6century. It would also be informative to date brEkwork
around the north west tower of the ruined hallde & the date is comparable to
that of the church. Nevertheless, it seems likbt the brick in the present
church was being recycled from an earlier contpstpably that of the original
church. The fact that large components of theexachurch are also re-used in
the present building supports this argument. Thekwork in the church may
have also been produced at approximately the semeethat the brick hall was
being constructed. This may have been in ordeanitase the old church with
brick in an attempt to compliment the new bricklblall.
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CHAPTER 6: DISCUSSION AND CONCLUSION

‘the public.....must not be let into the secret ofttittle in history can be deemed to be definitely
settled’
-Goethe

This chapter focuses on the effectiveness andnpakefor applying
luminescence to date historic brickwork. The cotrideas surrounding the use of
brick during the medieval and early modern periodboth Essex and England
are then reconsidered in light of the results anglications discussed in the
previous chapter. The discussion also highligintss for future archaeological
investigation in light of the results. It shoulee moted that, unless stated

otherwise, the error ranges for any luminescentesdated are +dg.

6.1 THE EFFECTIVENESS OF OSL TO DATE HISTORIC BRICKWORK
The effectiveness of OSL has been demonstratatidoggreement of the
luminescence results with the current archaeolbgisaessments for several of
the buildings studied. This is demonstrated byféloe that the pooled mean of the
luminescence dates for Nether Hall (1455 +23) afneegh the other different
forms of dating evidence, including the dendrocbtogy, historic evidence
based on heraldic decorations and comparisonsy btstoric brick structures in
the surrounding area (see 5.1.5). With regardthéoself consistency of the
luminescence dating technique, consideration mesgiteen towards the way in
which the methodology was applied during this stultycertain instances, it was
possible to collect samples from contexts that wergerstood to be of the same
phase. Two examples of this include Nether Ha6j3and Tilbury-juxta-Clare
(334). The fact that in these two situations thees no significant difference
between the samples collected illustrates the c®ikistency of the technique.
This is further supported by one of the samplemfidether Hall in which two
dates were derived from the same core (326-4 a6e#482), both of which again
showed good agreement (see 5.1.5). Such selfstensy has also been seen in
other brick dating studies in Lincolnshire (BailifR007, 846) and Suffolk

(Antrobus, 2004, 29). Overall, the above discussaggests that in situations
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where complicating factors, such as the re-usermkbare not an issue, the
results from the luminescence dates are self ademsignd reliable. Even in
situations where there are such complicating factibws study has shown that the
OSL dating technique does provide valuable inforomagvhich can help to revise
archaeological interpretations. An example of tté& be seen at Coggeshall
Abbey where the luminescence date for the samglected from the late 16
century manor house (327-2) revealed that the martge is likely to have been
constructed using materials robbed from the neighbg cloister of the monastic

complex (see 5.1.1).

6.2 EARLY MEDIEVAL BRICK

It is interesting that the sample from Coggeshalbey gave a result that
was in agreement with the archaeological contexhfwhich the sample had been
taken (see 5.1.1). This is an important discoggrgn the significance of this site
in previous studies of medieval ‘great brick’ (s&&.2). It also shows that brick
was being produced in the midfZentury. However, an equally significant
discovery was the fact that the OSL dates deriwgdBoreham and Bradwell-
juxta-Coggeshall were earlier than the™1@entury contexts proposed by the
archaeological analysis of the buildings (see 5ahd 5.2.2). This suggests that
the brick had been re-used in later contexts asdrhportant implications for the
current understanding of medieval brick in Englaeshecially since it has long
been held that the earliest post-Roman brick oeduat Coggeshall Abbey. The
findings from this study support Rodwell’s receitalienge to this long held
assertion in which he suggests that Coggeshallhkyipks occur prior to the mid-
12" century (see 2.1.2). Furthermore, since the lestance results for the
sampled bricks suggest that they have been re-tlssdimplies that they had
originally been intended for use in older contegtgygesting that medieval ‘great
brick’ was being manufactured earlier than hadioally been thought.

Given that only the date for the sampled brickaggeshall Abbey agrees
with the archaeological context, the question arige to when medieval ‘great
bricks’ were introduced? As already discussed,ltin@nescence dates derived
for both Boreham and Bradwell-juxta-Coggeshall andikely to represent the

true age of the sampled bricks due to the chanmgései surrounding gamma and
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cosmic components of the surrounding radiationdfiedee 5.2.1 and 5.2.2).
Nevertheless, the luminescence suggests thec@gtury archaeological contexts
be regarded as ®rminus ante querfor these two cases. The archaeological
assessment of Boreham church would suggest thairéhBlorman phase of the
building in which Coggeshall type bricks occur date between ¢.950-1100 (see
5.2.1) whilst it has been suggested earlier thatdiite for the bricks at Bradwell-
juxta-Coggeshall could lie somewhere in thd" Xentury (see 5.2.2). Another
possible suggestion for the age of medieval ‘gbemk’ has been offered at the
Norman church in Chipping Ongar, Essex. Here O&ind of the brickwork has
produced a result of 1038 £32 (Blain, 2009). Therch itself was originally
dated to the late flcentury (RCHME, 1921, 51-52) although it has noserb
suggested that it dates to the midk2ntury (Rodwell, 1998, 105). Given the
early 11" century date determined by the luminescence asadysl the lack of a
thorough archaeological assessment of the buildling,difficult to state whether
the bricks analysed were from a primary contextant been re-used. However, if
Rodwell is correct in his suggested re-evaluatibthe date of the building then it
appears that the brickwork at Chipping Ongar mayp &lave been recycled from
an earlier context into a Norman building. Thet fd@t Saxon style windows,
with tall, narrow proportions and monolithic headscur in the north wall face of
the church might indicate that either an older ding was modified or that
material was re-used from a late Saxon structutbarconstruction of the present
church. Ultimately, a detailed archaeological syref the building is required to
determine which of these two scenarios is mostylikeNevertheless, the OSL
date at Chipping Ongar church supports the ideantsalieval ‘great brick’ was
being produced prior to the 12entury.

It therefore seems likely that ‘great brick’ wasrngeproduced in the late
Saxon period, probably in the first half of thé"century, of which there appears
to be at least one instance (Boreham) where thek lisi in its original Saxon
context. After the Norman conquest, ‘great briagpear to have been re-used in
the erection of Norman structures or in the altenstto Saxon buildings, possibly
as part of a Great Rebuilding thought to have tgiene among English parish
churches in the land early 19 centuries (Gem, 1988). This appears to have

been the case at Boreham, Bradwell-juxta-CoggeahdllChipping Ongar.
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If the above discussion is correct, then the issiges as to how likely it is
that brick could have been produced in the lateoBasra. The fact that late
Saxon decorative floor and wall tiles have beemébin both Suffolk (Gem and
Keen, 1981, 20-26) and London (Betts, 1996) woelidtto suggest that there
was the ability and knowledge base to produce deramilding materials in the
surrounding late Saxon community, a factor thathmhigell have encouraged
brick making. Certainly, there are some similagtbetween the descriptions of
late Saxon tiles recovered in London and Coggesyyadl bricks examined by the
author. These include the use of sanded mouldscandnon features to the
ceramics such as reduced grey cores and sandgdabiih quartz inclusions
(Betts, 1996, 21-22). Equally, there is evidenteantinental Europe that the art
of producing fired ceramic building materials alsocurred during the early
medieval period, albeit infrequently (Goll, 200944 Perlich, 2008, 9-12; see
2.1.1). Given the above evidence, it would seeat there could have been an
appropriate knowledge base in the late Saxon erdégproduction of brick.

Based on observations made by the author, itparapt that the bricks at
Boreham and Bradwell-juxta-Coggeshall have idehti¢abrics to other
Coggeshall type bricks at other sites. This lemd$o the question as to whether
or not there are any further locations where la®o8 brick was being made and
used in construction work. Since it has alreadgnbghown that Coggeshall type
bricks were re-used in later medieval contexts ssex (see 2.4.2), this question
can also be asked of buildings in which Coggestyglé brick occurs in later
medieval contexts. Consequently, the Coggeshadl byick incorporated into the
fabric of a large number of sites in Essex, eithemrubble or in later medieval
contexts, could actually have been produced mudteethan originally thought.
Two examples of this can be seen at the churchdsaim$tead and Elsenham.
Considering Fairstead first, it is thought that tieve and chancel might have
originally been part of a late Saxon structure,sfilg dating to the late i1
century, with an apsidal ending to the originalyog chancel (see Fig. 6.1)
(RCHME, 1921, 66; Rodwell and Rodwell, 1977, 106)he church was later
altered in the 1% century when the apsidal end was replaced withyuare
extension and the western tower was added (RCHME],166; Rodwell and

Rodwell, 1977, 106). Coggeshall type brick ocamrdoth the western tower,
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Fig. 6.1: Fairstead church chancel. The currentiebel end is thought to have
been extended in the Lentury, possibly replacing an earlier structur@he
quoins that identify the eastern extent of theieasdtructure are preserved in the
wall fabric and are circled in the main image. @eghall type brick occurs
randomly among the flint rubble walling of the™8entury square eastern end,
an example of which is shown in the bottom imageravoggeshall type bricks
have been used to form part of a put log hole. ddoairrence of Coggeshall type
bricks in the later 18 century chancel suggests re-use from an earliated.

where it is used in the lining of the lancet windpwhe tower quoins and the
upper portions of the south west tower buttress, ianthe walls of the eastern
extension, where it occurs as part of the flintblebwalling (Ryan, 1996, 26).
Given that the Coggeshall type brick in thé"X®ntury chancel is largely used
randomly among the flint rubble walling as opposed deliberate fashion in a
structural context, as is the case with the quomsindow linings of the tower, it

iIs highly likely that they have been recycled froem earlier context.
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Consequently, the 3century date ascribed to the bricks in the chashelld
instead be regarded ageaminus ante quenGiven that there is thought to have
originally been a late Saxon structure on the sftehe present building, it is
possible that it originally contained Coggeshapeybrick, possibly in the apse,
which was later re-used in new contexts when tH& dghtury alterations were
made to the church.

Elsenham, as is also the case with Fairstead, la&ksletailed
archaeological survey of the present structureiamdten thought of as a simple,
two celled Norman building dating to the early™&ntury (RCHME, 1916, 82;
Bettley and Pevsner, 2007, 343-344). However etla@pears to be evidence for
an earlier structure in the chancel where the@ni®ffset in the walls at the sill
level of the Norman windows (Rodwell and Rodwel§7Z, 106). It is also
believed that there was a priest here in the la® dentury (Rodwell and
Rodwell, 1977, 106). The church is significant dese the rear arch of the
southern door and some of the chancel quoins bétewsill offset incorporate
medieval ‘great brick’ suggesting that Elsenham aisother possible site
containingin situ late Saxon brickwork. The bricks at Elsenham gegerally
smaller than the conventional rectangular Coggéshade bricks (typical
dimensions of an Elsenham brick are 240-250 mmO<2Z(® mm x 30 mm whilst
a typical Coggeshall type measures 320-330 mm x1680mm x 45- 55 mm)
(Ryan, 1996, 23, 41). Whilst they are smalleryehare several factors that the
Elsenham bricks have in common with Coggeshall typeks, including a sandy
fabric and a darkened, reduced core surrounded lyyange exterior. Medieval
bricks with dimensions smaller than the standawtilneear Coggeshall brick
were also recorded at Bradwell-juxta-Coggeshallramuthe small bricks at
Bradwell-juxta-Coggeshall measured 210 mm x 110mn32rmm) (Rodwell,
1998, 103). It is worth noting that Elsenham doetsfall among the large cluster
of structures around Coggeshall Abbey that incat@iCoggeshall type bricks
(see Fig. 2.4), although it is located approxima#lmiles to the west of the
Cistercian abbey at Tilty where medieval brick wasavated in the 1940s (Steer,
1950, 99-100).

The examples discussed above serve to illustrae @loggeshall type
brick was both being re-used in later medieval extstand is also present in pre-

Norman structures. They also illustrate the wayvhich association with later
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medieval features, such as the™1@entury lancet windows in the tower at
Fairstead, can result in 2r 13" century dates being ascribed to Coggeshall type
bricks. Since the sample from Coggeshall Abbeydpced a date which agreed
with the archaeological context, it is clear thatlk was being produced during
the 12" century. It is also apparent that there are &tras which date to the 13
century and incorporate Coggeshall type brick jprienary context, such as the
capella extra portagt Coggeshall Abbey, a structure thought to datiné¢ early
13" century (see 3.3.1.1). Therefore, it seems likeht Coggeshall type brick
was being both produced and recycled from the $abeon period through to the
13" century. Future archaeological and luminescemedysis of structures that
contain Coggeshall type brick would help to detaenihe extent to which brick
was being produced and recycled during this period.

The idea of brick being produced during the latedBaperiod in Essex
has broader implications for the previously heldaidhat the Cistercians played a
significant role in the reintroduction of brick phaction in the mid-1% century
(Hunter, 1999, 111-112; Andrews, 2005a, 142). duld now seem more likely
that the Cistercians were involved in encouragimg development of what may
well have originally been a small scale, localigeitk industry, especially when
the large amounts of brick required for the cortom of Coggeshall Abbey is
taken into account. This would reflect the broaHaropean trend of the large
number of Cistercian monastic complexes that a@a searise in the i2and 18’
centuries across Europe incorporating brick inrteuctures (Untermann, 2008).
This trend is likely to have been encouraged byatireual meeting and exchange
of ideas that took place between the abbots ofver®us Cistercian houses at
Citeaux (Ryan, 1996, 43-44). Since the respornsilfibr the re-introduction of
brick into England can no longer be attributed he Cistercians, there is the
question as to whether there are any other likalyd@ates. This is difficult to
address since few have actively sought alternaxmanations due to the strong
role which the Cistercians are thought to havegdany re-introducing brick. The
discovery of Coggeshall type brick at Cressing Tempan important
establishment of the Knights Templar that was faadhoh Essex in 1136, has led
to the suggestion that they might have been redpent®r seeking out foreign
brick craftsmen (Rodwell, 1998, 104). However, twggestion of Coggeshall

type brick occurring in the late Saxon context ardham church would argue
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against this idea. As mentioned earlier (see j.thé alternating use of stone and
brick observed in the Saxon chancel arch at Borekardecorative feature found
at other sites in northern Europe during th& a@d 11" centuries, suggesting a

link to continental Europe.

6.3LATE MEDIEVAL BRICK

It is interesting that the late #30 early 14 century sites of St. Osyth
(354) and All Saints’ Church, Maldon (356), wheFdemish’ type bricks were
sampled, did not produce OSL signals. It shoulddted that the analysis of*16
century white brick at Hengrave Hall, Suffolk, afedled to yield a luminescence
signal (Antrobus, 2004, 24-25). The issue of degvan OSL signal from fair
coloured medieval brick is one that requires furth#tention and presents an
opportunity for future study. As a result, the wentional archaeological
assessments for these sampled buildings (see 13.&amd 3.5.5.1) remains
unchanged, as does the suggestion that ‘Flemig® byrick was being used in
Essex from the late f3through to the 14 century. Attempts to identify red
brick, which had been more successful in yieldirgL&ignals, from this period
proved unsuccessful (see 4.4).

However, the analysis of the brick samples takemnf15" and 16'
century contexts has raised a number of importasuies, the first of which
involves the date for the Moot Hall, Maldon (13936 The Moot Hall is a
significant building as it contains a number of @ative and skilfully crafted
architectural features, such as the use of carviefviork in decorative contexts,
a brick newel staircase and ruddling (see 3.3.4The late 1% century date for
the Moot Hall could indicate that these ideas dtillissvere being conveyed into
eastern England slightly earlier than had beenipusly thought, probably under
the guidance of European craftsmen. Given the bigftismanship demonstrated
in the Moot Hall, it is interesting to speculate etler those involved in
constructing this building might have also beerolagd in work at King John’s
Hunting Lodge, Writtle, or in the castle at Pleshelgere the red octagonal
chimney bricks, dating to between the laté" Iahd mid-1% centuries, were
uncovered (see 2.4.3). However, the date rangtémMoot Hall also covers the

early 18" century, which is when the archaeological assessmeggests the
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building was erected (see 3.3.4.1), suggestingttieste features may have been
introduced then. Even so, the allocation of a 1ateto early 1%' century date for
the introduction of the brick features in the Métatll is an important discovery.

The luminescence dates for many of the brick saspbllected from the
15" to 16" century contexts produced dates that were eathan the
archaeological assessment (two thirds of the brgdspled from this period
produced dates that suggested brick had been d-us€his point is clearly
exemplified with the likely demolition of an eani®rick manorial complex at
Layer Marney in order to construct a more visuabhpressive and fashionable
courtyard complex (see 5.1.3) and the re-use of Fador’ brick from the 18
century cloister at Coggeshall Abbey in order toldothe north range of the
present house in the later™L6entury (see 5.1.1). It should be remembered that
brick had become a fashionable building materiainduthe 18' century and that
this demand carried on into the™éentury (see 2.1.5). Consequently, the re-use
of brick, wherever it could be obtained from, seanegical and effective means
to satisfy both the desire for a prestigious buaddmaterial and the erection of
new structures in a quick and cost effective means.

Given the above discussion relating to the reaised ‘Tudor’ brick, the
guestion arises as to how widespread this actwéy at other sites around Essex.
This is a harder issue to address since red ‘Tuattoks are typologically similar
during the 15 and 18 centuries, resulting in the need for addition&bimation
through the archaeological analysis of any giveactire. However, there are
some sites which offer tentative archaeologicaence for red ‘Tudor’ brick
being recycled during the $6century. The first example is Copped Hall. The
present building at Copped Hall dates to th& t8ntury but it is thought that
there had been a structure close to the preseftimisince the 12 century
(VCH, 1966, 123-124). This was largely rebuilt®y Thomas Heneage between
1564 and 1568 when Elizabeth | visited him (VCH669123). Details of the
mansion that Heneage built on the site of the exarianor were recorded in
detailed plans, elevation drawings and sketches poiits demolition in the 18
century, allowing a great amount of information lte derived for this lost
structure (Newman, 1970, 18). In addition, excavet of the site were
undertaken in 1984 (Andrews, 1986) and have besamred since 2002 (Bateson
et al, 2008, 38). W.ith regards to the earlier buildimgis known from the
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exchange with the crown that Henry VIII enjoyedysig there (VCH, 1966,
123). It was granted by Edward VI to princess Marlio sometimes stayed there
during her brothers reign, before being leaseditdifomas Cornwallis in 1558
(VCH, 1966, 123). A survey of the site made in 3,5@escribing recent
modifications made by Cornwallis that required d@ds of oak, mentions a hall,
a great chamber, a kitchen, a cheesehouse and sthaece rooms and a court
with a double gate and a moat (Newman, 1970, 18d%aet al, 2008, 42).
Clearly, there had been a substantial structureadyr on the site prior to
Heneage’s building operations. It is widely bedidvthat Heneage incorporated
and modified parts of the earlier structure, ingtgdthe hall, into his new
mansion (Newman, 1970, 19). Excavations in 198#alked a dark blue-grey
layer of clay, possibly the moat of the earlier sian, with a clay layer above
containing flecks of brick and sealed with a lagértile fragments (Andrews,
1986, 100). It was suggested that this might bdegexe of large scale levelling
of the site for the construction of the new mangiandrews, 1986, 105). This
would imply that the earlier manor contained bristkuctures. More recent
excavations have focused on the west end of thet ¢iadl and it is thought that
there are probably three phases of brick structuves of which are believed to
pre-date the work done by Heneage in the 1560¢Baet al, 2008, 41-42).
One of these earlier structures was a brick netael that had been demolished to
foundation level and was not represented on tffeck8tury plans of the mansion
built by Henege (Batesaoet al, 2008, 41). Whilst the use to which the briaks i
the staircase were put following demolition is utaia, it is possible that they
could have been re-used in the new building worke poor quality of the walls
that have been excavated have suggested hastyumiost work of Henege’s
new mansion (Batesoet al, 2008, 42). Given the evidence for the re-use of
brick in the 18 century in Essex, there is a distinct possibtlitgt an earlier brick
manor at Copped Hall was demolished before the matgeincluding the brick,
were re-used to either level the ground or buildnéte’'s new Elizabethan
mansion.

Another possible site in Essex where red ‘Tudoitkbmight have been
re-used in the T6century is the brick manor at Woodham Walter racstire that
is now a ruin located to the south east of thegareshurch (see 5.2.9). A recent

survey indicated that the north west tower of tirisk mansion was a later phase
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structure, thought to date to between the late 4%8@ the 1560s (Ryan, 1999b,
191). The rubble core of the tower contained fiaetdor’ brick alongside worked
stone from window openings, %4century Flemish cream bricks, septaria and
clunch (Ryan, 1999b, 189). This suggested thambst likely source for this
rubble core material was the Carmelite Friary, Maldwhere similar materials
were found during recent excavations (Ryan, 1999h). Consequently, there is
evidence to suggest that red ‘Tudor brick was @eiobbed from an earlier
structure for used in the construction of a mid-téntury alteration to Woodham
Walter Hall. When considered against the evideinom the OSL dates, the
above examples suggest that brick re-use was psoliaking place in the
construction of 18 century Essex manors.

Although many of the luminescence dates suggdsidbrick had been
re-used, it is important to appreciate that thererewalso instances which
suggested that brick was being produced for coctsbiu projects. This was seen
to be the case for the luminescence results fdyuiytjuxta-Clare and Theydon
Garnon. The results for these two sites suppdtteddea that brick was being
used for the construction of church additions, sashowers, in the late $5and
early 16" centuries (Ryan, 1996, 71-73). It is interestingote that, whilst these
two brick church towers have often been regardeteisg early 18 century
features, they actually produced laté"&ntury luminescence dates (see 5.2.7.
and 5.2.8). This suggests that these additiottsetariginal churches took several
decades to complete, as is thought to be the cabeDedham church tower
(Ryan, 1996, 63). It should be remembered thai #iecentury was a prosperous
time for many areas of the country, including Essexwhich some of the
wealthiest towns either rebuilt or added bold add# to churches (Morris, 1989,
357). A good example in Essex is the town of ®affiWalden which grew
wealthy on both cloth and the saffron crocus. Hbesentire church was largely
rebuilt in the latter half of the 5century (Bettley and Pevsner, 2007, 654-655).
As has been mentioned before (see 2.4.5), thege &male construction projects
could take great lengths of time. The luminescersalts for Tilbury-juxta-Clare
and Theydon Garnon therefore agree well with thidimg pattern for church
additions and alterations during this period. Aligh not an issue addressed by
this project, it would be interesting in any futwerk that involves the dating of

late 18" to early 18 century brick church towers by luminescence tolyaea
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brick in both the lowest stages and the belfry.ctSan approach would help
determine the rate at which brick towers were gogtd as well as whether the
use of brick for ecclesiastical additions was nfoeguent in the late {5century
or the early 16 century.

6.4. CULTURE OF RE-USE

The above discussion has clearly illustrated thitijst brick was being
manufactured during the medieval period, there alas an extensive culture of
re-using brick that was present throughout the mediperiod. This culture of
re-use is already well known for other building er&ls, including stone
(Stocker, 1990; Eaton, 2000) and Timber (Cliftorddg 1987, 297, 300).
Whilst it has been widely acknowledged that Romackbwvas re-used during the
early medieval period (Ryan, 1996, 15-20; Pottef12 131), this practice has not
necessarily been appreciated to the same extenbriok in later medieval
contexts. It is therefore important to recognisghbthe archaeological and
documentary evidence which demonstrates that, #saséeing produced, brick
was also being re-used throughout the medievabgeri

From an archaeological perspective, evidence lmaady been considered
which demonstrates that Coggeshall type bricks werased in 12 to 18"
century ecclesiastical contexts (see 2.4.2 and. 6A&jditional archaeological
examples which suggest brick was re-used includentkedieval town walls of
King’'s Lynn, Norfolk, and Great Yarmouth, NorfolkAt King’s Lynn, the town
walls are thought to have been built between thee 18" and the first half of the
14" century (Hoareet al,, 2002, 91). A geological study of the materiaded in
the wall revealed that alongside re-used ship siattabbles were vitrified and
distorted bricks. It is thought that they may haviginated from ports located on
the North Sea or from the Baltic (Hoagtal, 2002, 97). Recent analysis of the
medieval walls of Great Yarmouth, Norfolk, has alpoovided evidence
suggesting brick was being re-used. The majofithe walls are thought to have
been erected during the 4entury but underwent large scale repair work and
alteration during the remainder of the medievaiqaeand into the early modern
period (Potter, 2008, 9-14). There are many dffietype of brick incorporated

into the walls, including ‘great bricks’, ‘Flemislaind red ‘Tudor’ types (Potter,
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2008, 20-21). Since ‘great bricks’ are thoughtiabe to a period earlier than the
14" century, the parts of the walls where these brigksfound in the rubble cores
offers strong evidence for re-use (Potter, 2008,68%). Further evidence that
demonstrates brick was being re-used in the wadls the adherence of earlier
mortar (Potter, 2008, 60). There are also parte@fvall where red ‘Tudor’ type

bricks appear to have been re-used from demolistedtures, possibly in an

attempt to strengthen the walls at the end of #f& century in the face of the

threat posed by the Spanish Armada (Potter, 2088, 6

The dissolution of the monasteries is another sowrfc archaeological
evidence that suggests brick was re-used in Es$#iekas been noted in earlier
studies that little monastic brickwork survivesthe county (Ryan, 1996, 73).
However, there is sufficient archaeological evidetw show that brick had been
employed at several monastic sites, including Cslygk Abbey (see 3.3.1.1),
Earls Colne Priory (see 5.2.3), the Carmelite kridtaldon (Isserlin, 1999, 90-
91), St. Osyth’s Priory (Ryan, 1996, 73), Tilty Adyb(Steer, 1950, 99-100) and
Waltham Abbey (Ryan, 1996, 29). Given that thee rmany cases across the
country of building materials being recycled frotter dissolved monastic sites
(Colvin, 1999, 57-61; Morris, 2003, 237-239), ieses highly likely that much of
the brick used in the monastic complexes in Essag ®also re-used in other
structures in the county. Evidence for this hazaaly been mentioned for
Woodham Walter Hall (see 5.2.9 and 6.3) and theamaomplex at Coggeshall
Abbey (see 5.1.1). Another example involved modi@oggeshall type brick
being incorporated into the foundations of a buddiin Coggeshall village
(Greatorex, 1999, iv), suggesting that the widemwemnity were robbing the
abbey of its brickwork. The scarcity of survivingpnastic brickwork is therefore
another indirect source of evidence to supportidlea that brick was being re-
used in the 18 century in Essex.

There is further evidence in the historic recordté 1%' and 18
centuries which demonstrates that the red ‘Tudgsetbrick of this period was
also being re-used. This includes an account @R Mhich records that bricks
were taken from the Tower on the Moor, Woodhall ,Spauined brick tower
house thought to have been erected in the 1440& biicks were taken to the
nearby Tattershall Castle, Lincolnshire, for repaiark (Douglas Simpson, 1960,

78). Another case involves Fulbroke Castle, Wakahire, a castle that was
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constructed in brick and stone by John, Duke off@eii in the early 18 century.

It had fallen into ruin by 1478 and was largely adéished by Sir William
Compton who was granted permission by Henry Viluge the material in his
new house at Compton Wynyates, a brick structuaedtill survives (VCH, 1945,
92). In 1530 James Needham was contracted to huiew gallery and summer
house at the London residence of the Marquess eteExin which he was
allowed to re-use the materials of the old gallengJuding the brick (Salzman,
1952, 575-577). Finally, in 1607 Robert Cecll? Rord Burghley, acquired the
late 18" century brick built Hatfield Palace, Hertfordshiesd began demolishing
parts of the structure to provide building materitr his nearby prodigy house.
The 18" century bricks, whilst not directly incorporatedthe new building, were
used to both construct garden walls and also ddeubfill for the courtyard and
a new access road to the south (Emery, 2000, 29Bese examples and the
findings raised by this project clearly demonstthizt brick was being re-used to
a large extent from the Ticentury to the end of the ®&entury. Therefore,
brick can certainly be included among the familyboilding materials that are
known to have been re-used during the medievabgeri

The motivational factors behind the re-use of bbdaring the medieval
period are likely to be similar to those attributedbther building materials. This
issue was originally addressed by Stocker (1990p whoposed three key
motivating factors, specifically casual, functioraid ideological. This has since
been revised by Eaton (2000, 135) who has suggdstéédhere were two main
motivational categories for re-use of material. e3d are ‘practical’ re-use, in
which the motivational factor is one of economyhwenience, professional
preference or technological necessity, and ‘medninge-use, in which the
motivational factor is guided by the age-value loé tmaterial or its esotericism
(Eaton, 2000, 135).

It is likely that most cases of re-use were mogdalargely by practical
reasons. This is especially likely to be the ahiseng the 18 century when the
Great Rebuilding was encouraging the increasinghbmurof nobility and later the
yeoman classes to rebuild, alter or enhance egistedieval structures (see
2.1.5). The opportunity to re-use building matsriaould have saved both in
terms of the resources and economy required tortakdesuch alterations. The

motivation of economy coupled with the Great Rettingy can be seen at the level
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of the nobility in the case of Layer Marney, wherel8" century brick manor
appears to have been sequentially replaced byhéofele and imposing early
16" century courtyard complex (see 3.3.3.1 and 5.1R)rther down the social
spectrum, the re-use of brick and other buildingemals to construct the northern
range at Coggeshall Abbey in the latd" t&ntury (see 3.3.1.1 and 5.1.1) is also
likely to have been motivated by a combination cbreomy and the Great
Rebuilding. Further cases of situations wheretprality is likely to have been a
motivational factor in the re-use of specific brigatures include shaped bricks.
This can be seen at Copford church where the iorder of a late 18 century
lancet arch is composed of moulded medieval ‘gleatks’ alongside re-used
Roman material (see 2.4.2). The presence of tmeaRdoricks suggests that the
medieval brick might have been re-used (Rodwel§819.05), in which case the
specific shape of the bricks is likely to have gldyw key factor.

Whilst practical reasons are likely to have mdtdathe majority of cases
of re-use, there is evidence to suggest that inesaincumstances more
meaningful factors played a role. One possibleivatbnal factor that could fall
under this more esoteric category is the desirassert authority over former
structures. The case of Fulbroke Castle menti@iexye certainly represents a
practical motivational factor, given that it sav@d William Compton the expense
of producing new brick for his manor. Howeversialso possible that there was
another, more meaningful motivating side to theise-of the building materials.
Sir William Compton was an individual who had beerlose friend to Henry
VIl since childhood. He took advantage of thi®s# association with the
monarch to build up a landed estate. During thersm of this, he became
constable of many royal castles, including Fulbroakd was also at different
times bailiff, keeper, receiver and steward on rdgads. Whilst involved with
crown lands, he came into dispute with other nghiincluding Margaret Pole,
Countess of Sailsbury, and Edward Stafford, DukBufkingham (ODNB, 2004,
Vol 12, 897-898). It is possible that the desmedemolish and re-use material
from the royal castle of Fulbrook was intended ¢owey the message that the
newly built Compton Wynyates and its resident fgnhiad superseded the power
and authority of the Duke of Bedford, thus assgrtimis authority and social

position among the nobility.
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Another possible context in which a meaningful watiion might have led
to the re-use of brick could exist in the mansierscted after the dissolution of
the monasteries. In this context the re-use obtiek might be intended to show
the supremacy of the secular owner over the fosuelesiastical institution. One
site where this might have been the case is Béeksinpey, Essex, where a brick
clamp was recently excavated that had been sethim@bbey for repairs to the
main tower around 1517 (Punchard, 2007, 30-31)e dlbbey was dissolved in
1536 before being granted to Sir John Gate in 158{¢ is thought to have
converted the east and south east corner of thsterldnto the current manor
(Punchard, 2007, 9). It has been shown that nadgefiom demolished parts of
the monastic complex were being re-used in the mawor. An example of this
was identified when timbers in the Tudor portiontleé building were dated by
dendrochronology to between 1199 and 1214 (Betlay Pevsner, 2007, 127).
Given that brick was being used to repair the dmaed that parts of the original
abbey were being recycled, it is reasonable to estgtpat brick might have been
re-used at Beeleigh after the dissolution. Archagoal evidence to support this
suggestion exists in a garden wall next to theexurmanor. The wall is mostly
laid in an irregular header bond with diaper paitey on one side, a feature that
would agree with the early Tﬁcentury construction date of the manor. The other
side of the wall contains large bricks (the dimensi of a stretcher face are
approximately 425 mm x 50 mm) among the red ‘Tudwitks, indicating that
early medieval ‘great bricks’ were being re-usedirdy the construction of the
current manorial complex. The irregular bond camediwith the recycled ‘great
bricks’ suggests that the red ‘Tudor’ brick in thell was also re-used. It is also
possible that the clamp could have continued todael to produce bricks after the
dissolution, possibly to produce more brick for tomversion of the abbey into a
manor house (Punchard, 2007, 31). If correct, thenre-use of both the brick
clamp and brick from the abbey might have beenwvatd by both practical and
meaningful motivational factors. Practically, ibuid save the need to organise
and obtain the necessary resources for such aragotigh project. In addition to
this, the use of facilities that had formerly bajed to the abbey might have been
a deliberate attempt to define and assert Gatereemship and authority over the

site.
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The above discussion clearly shows that, whilstkowas being produced
from the 11" century onwards, its re-use was a common aspeitttetdouilding
culture throughout the medieval period. The matoraal factors behind this are
most likely to be practical reasons, including thmportunity presented to save
resources that would otherwise be required to naantuife bricks for building
work. However, there is also the possibility thmmbre meaningful, esoteric
factors played a role in motivating the re-use otk These could well have
related to a desire to compete with ones contemigsras is likely with the Great
Rebuilding or possibly a desire to assert autharitgr a former property and its

owners.

6.5: IMPLICATIONSFOR DATING MEDIEVAL BRICK STRUCTURES
This research has demonstrated that luminescemcproduce reliable and
meaningful dates, especially in contexts constdiofebrick where no re-use has
occurred. Even when brick has been re-used iruatste, the luminescence can
provide this information which is otherwise difficuto discern through more
conventional archaeological approaches. It is elsar that in order to maximise
the amount of information that can be derived aduthaeological understanding
of the building and sampling context is needed whaterpreting the
luminescence results. This thesis has focusedloaa range of buildings, both
in terms of the type and chronological range spdryethe sampled structures. It
was therefore beyond the remit of the thesis toetta#le full archaeological
assessments of the buildings sampled, especiallgngthe time constraints
involved in processing the samples. Neverthel@ssfuture cases where
individual structures or specific building types do be dated by luminescence,
thorough archaeological surveys of the structuestarbe encouraged. Equally,
where possible, the collection of more than onepamould be prudent in future
work in order to increase the likelihood of deryira luminescence date,
especially when it is considered that not all siekll necessarily yield an OSL
signal, for example, sample 340-8 at Eastbury Mamtultiple sampling also has
the advantage of confirming any findings suggebtethe luminescence results.
The study has also demonstrated that medieval kraskbeing re-used to

a greater extent than might have been previouslysesl, especially in the later
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medieval period with the red ‘Tudor’ type brick. hi¥ highlights a subtle but
critical aspect of historic building studies, thising the difference betweevhen

a specific event took place ahdwit was undertaken. A clear example of this is
Woodham Walter (338) where the documentary evidanckethe date plate agree
with the specific event (the relocation of the airbut not with the means by
which this was undertaken (the re-use of largespairthe original church in the
new building). The case of Woodham Walter alsostiates that, whilst other
techniques commonly employed for dating historickwork (see 2.2) all provide
important archaeological information, there is adéor a critical awareness as to
what that information is likely to relate to in thestoric building in order to gain
the maximum understanding of the structure. Thiggpecially true given the
extent to which brick appears to have been re-dseidg the medieval and Tudor
periods. Leading on from this, it is proposed thiaen typological sequences and
collections are compiled and consulted, the periodsr which both medieval
‘great brick’ and ‘Tudor’ type brick are regardesilaaving been employed should
be revised. It is proposed that medieval ‘greatkbishould now be regarded as
dating from the 1% to the 18 century and that ‘Tudor’ type brick should be
regarded as dating to from the latd'd the early 1¥ centuries.

This project has also illustrated that more infaiora can be obtained
from historic brick structures when the luminesaerscapplied with several other
archaeological approaches. An example of thisbeaseen at Tilbury-juxta-Clare
in which several different approaches were adofaediating the tower. These
included architectural fittings, including a datsel, consultation of the broader
historic record, comparison to neighbouring streegtand documentary evidence.
All this evidence supported an early™&ntury date of construction (see 3.5.8.1).
However, the luminescence demonstrated that it wae likely that the tower
was begun in the late 5entury and completed in the early™éentury (see
5.2.8). Therefore, the OSL both supported the enhwnal archaeological
interpretation and helped clarify it further by gegting that the tower had been
erected over an extended period.

The project has demonstrated that luminescencetigascope to help
identify how specific archaeological events weredentaken with respect to
historic buildings. Luminescence can thereforesben to represent a technical

contribution towards the wider field of buildingechaeology, such as describing

289



the ways in which brick was used in the past aedstitial or cultural factors that

were likely to have motivated such uses.

6.6: FUTURE WORK

The research undertaken for this thesis repres#ms first work
undertaken in Essex in which luminescence was eghgn a large scale to date
important historic brickwork.  The research has enaskveral important
discoveries and this in turn has resulted in furtipgestions arising which could
be addressed by future research into medieval .bri&me of these are outlined
below for the different brick types studied in thi®ject.

The results from this project have provided evidetitat some of the
medieval ‘great bricks’ are likely to be older théme 12" century and probably
date to at least the Ticentury. In certain situations, the re-use of tiype of
brick in later medieval contexts may have misleel ¢tbnventional dates ascribed
to them. There is therefore a need for furtheeaesh to focus on addressing the
validity of the dates currently ascribed to theckwork in certain buildings and
revise them where necessary. Five such sites lfBore Bradwell-juxta-
Coggeshall, Chipping Ongar, Elsenham and Fairstkad¢ been considered in
this light by this project and undoubtedly theree anany more. Another
consequence of the idea that some medieval ‘grézksbdate to the 11 century
is the need to revise the long held notion that géspall Abbey and the
Cistercians were responsible for reintroducing lé frt of brick making in
England (Rodwell, 1998, 103-104). The study of ieeal bricks in both English
and European contexts, such as that undertakenldog B009), could offer
future clues as to the origin of the first mediewatk in England.

Further study into why fair coloured bricks fail give an OSL signals
would also be of interest. If it were ultimatelggsible to derive luminescence
signals from ‘Flemish’ type bricks then it wouldlal a series of important
archaeological questions to be addressed surroginitiis building material.
These include identifying when this type of bricksf appears in the
archaeological record and the period over whiclwais used. As with the
medieval ‘great brick’, analysis and comparisonswohilar material from both

English and European contexts could serve as acaitod as to whether ‘Flemish’
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cream bricks were being produced contemporaneopskgntially suggesting a
likely source of origin or influence.

With regards to future work on red ‘Tudor’ brickhias already been noted
that this project has highlighted the extent ofise- of this brick type during the
15" and 18' centuries. However, the opportunity exists tcestigate this further
by analysing more buildings from this period. Thisuld show if re-use was
undertaken in equal measure throughout this perogas more common in the
16" century when there is likely to have been an mseein the amount of
available brick due to the dissolution of the maeass as well as the desire to
obtain the material quickly and economically duettie social pressures of the
Great Rebuilding. Another opportunity that presatgelf is the dating of brick in
ecclesiastical contexts, including brick towersyrgbes and clerestories. By
sampling a brick tower at the base and upper stagesould be possible to
determine the likely length of time taken to erath features.

This study has uncovered a great deal of informatelating to one
specific aspect of the English medieval buildindustry. At the conclusion of
this project, it is apparent that future researtio imedieval brick still presents
further opportunities to derive information, notlyprof the English medieval

building industry but also about the society to ethtihat industry belonged.
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APPENDIX: LUMINESENCE RESULTS

The following section provides a more detailedoaett of the data derived
from the paleodose and annual dose rate experimerdsrtaken in order to

derive the luminescence dates.

A.1: SAMPLE PALEODOSE DETERMINATIONS

Table A.1 provides a summary of the different pdiese values
determined for each sample. The majority of thiekisr sampled successfully
yielded measurable luminescence signals with an &tf#écess rate. All
Coggeshall type bricks successfully produced sttangnescence signals. None
of the ‘Flemish’ cream bricks sampled for this stymtoduced measurable OSL
signals. It has been noted before that red ‘Tudwitks frequently yield
luminescence signals (Antrobus, 2004; Bailiff, 2p@nd this was also found to
be the case in this project. The strength of tgeads is indicated by the ratio of
the luminescence and background noise signals (®1Bmn 3 in Table A.1) and
indicate that there was a considerable range (22E55), both between sites and
also within the same structure, for example, sarfgle2 (S:B = 191) and 340-5
(S:B = 54). It should be stressed that, at pregbete is no visual correlation
between the nature of the brick and the strengththef luminescence signal
besides the fact that ‘Flemish’ type bricks do appear to produce OSL signals.
Overall, there was a sufficient yield of quartz albow several aliquots to be
produced for determination of an average paleosgiakee. In one instance (352-
3) a second slice had to be cut from the brick toiacrease the amount of quartz
available for experimentation. The amount of quarélded for each 90-150m
sample fraction ranged from 0.1% (356-1) to 17.8%0¢3) with a mean yield of
6% 4 (s.d.). The total number of aliquots useddadve paleodoses ranged from
9 (336-1) to 22 (334-1).

Paleodose estimates for each aliquot were deriyeth® interpolation
procedure in the SAR protocol (see 4.3.2). Thereegf sensitivity change
(column 4 of Table A.1) exhibited by the quartzidgrthe SAR sequences was
low (mean sensitivity change = 1.06 £0.09). TheRS#equence adopted (see
Table 4.1) provided two paleodose estimates foh sample aliquot which were
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Lab. Ref.

n

Signal: Noise

Sensitivity Change Mean Paleodose

(S:B) (xSD) (xSD) + s.e (mGy)
325-4 19 21 +10 1.08 £ 0.06 1641 +41
326-3 17 8.7+3.1 1.02 + 0.07 1590 + 46
326-4 19 20+1.0 1.01+0.26 1825 + 85
326-4#2 14 3.2+x15 1.08 £ 0.32 1859 + 88
326-5#2 14 55+23 0.99 £ 0.09 1688 + 59
327-2 15 255 +52 1.09 £ 0.06 1492 + 09
327-3 15 203 +78 1.06 £ 0.09 2925 + 56
334-1 22 47+2.8 1.05+0.13 1576 + 55
334-2 21 11 +4.3 1.04 £0.04 1665 + 40
335-1 15 9.8+5.6 1.09+0.12 1934 + 49
336-1 9 95 + 29 1.06 £ 0.03 1392 + 25
337-1 15 14 +£9.0 1.06 + 0.06 1684 + 28
337-2 15 6.6 +4.8 0.99 +0.08 1571 + 63
337-3 15 496 +3.0 1.06 £0.18 1614 + 59
338-1 15 247 + 22 1.06 £ 0.02 1428 + 09
339-1 15 281 +50 1.05+0.03 1530 + 12
340-1 18 32+1.1 1.09 £ 0.15 1419 + 57
340-2 15 191 + 30 1.06 £ 0.02 1307 + 26
340-3 15 14 + 3.3 1.05+0.07 1186 + 42
340-4 15 38+10 1.05+0.07 1294 + 20
340-5 15 54 + 23 1.05+0.04 1365 + 32
340-6 15 57 +20 1.05+0.04 1307 + 14
340-7 15 23 +10 1.05 +0.06 1229 + 29
340-8 n.s. n.s. n.s. n.s.
352-1 15 59+44 1.08 +0.22 1924 + 140
352-2 15 96 + 34 1.09 + 0.05 2416 +41
352-3 15 18 +10 1.06 £0.12 2152 + 60
353-1 15 24 +18 1.06 £ 0.06 1887 + 21
354-1 n.s. n.s. n.s. n.s.
354-2 n.s. n.s. n.s. n.s.
355-1 15 166 + 54 1.14+0.12 2844 + 43
356-1 n.s. n.s. n.s. n.s.
357-1 15 62 +51 1.04 + 0.07 3060 + 37

Table A.1: Summary of the average paleodose valeesed for each sample.
Note that for some samples it was not possiblebtaim an OSL signal from the
quartz extracted (denoted as n.s. for ‘no signal’).

then averaged. Once all the sample aliquots wesuored, the paleodose values
for all the aliquots were averaged. Any paleodesees that were found to lie
outside =& were regarded as outliers and omitted. This weag observed for
6% of the aliquots analysed for six of the sampliaswhich the paleodose
estimates were exceptionally high. Following themoval of outliers, the
remaining paleodose values were plotted againgstelegant pre-heat temperature
used for each specific SAR sequence in order to the pre-heat plateau for each
sample (an example is shown in Fig. 4.9).

The degree of dispersion in the sensitivity val@ssshown in the pre-heat

plateaus, varied considerably between samples. pleagb2-1 had the highest
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degree of dispersion (the total range in paleodasges was 1886 mGy which is
98% of mean sample paleodose) whilst sample 33&dltie smallest degree of
dispersion (the range in derived paleodose valwes 182 mGy which is 9% of
mean sample paleodose). Despite the high degreéispdrsion for sample 352-1,
the values were normally distributed. The erroroesged with the paleodose
values was the standard error (s.e.) and, witlexiception of one sample (352-1,

s.e. = 7%), all s.e. values wet&% of the mean paleodose.

A.2: ANNUAL DOSE RATE DETERMINATIONS
The following section deals with the different farst that were measured
in relation to evaluating the annual dose rate Isotihounding (A.2.1) and within

(A.2.2) the quartz grains.

A.2.1: External dose date evaluation

The annual dose rate was derived through a cortidemaf 3-TLD andy-
TLD measurements with comparative experimentatiodedaken using high
resolution gamma spectrometry. The beta compararitibuted the majority of
the total annual dose rate (average contributi6éB%).

The activities of the*®U, ?**Th and“**K radionuclides derived through
high resolution gamma spectrometry for the brickesl allowed, through the use
of conversion tables, point absorber beta doss tatbe determined for inside the
brick (Bailiff, 2007, 841). These were then conguhwith the dose rate values
derived througlB-TLD, the ratio of which is shown in column 7 of bla A.2.
The DConc: DB-TLD ratio values ranged from 0.81-1.29 with a meatue of
1.07 £0.1 (s.d.). This suggests that overall theae good agreement between the
two different methods used to determine beta dgtiwiithin the brick fabric,
implying that theB-TLD experiments were providing accurate reflectiai the
beta activity within the bricks.

The results from the TSAC experiments (see Fig. @l column 8 of
Table A.2) on powdered brick indicated that the@swo significant escape of
radon gas, but this is only a reflection of thespre state of the brick. The results

from the?'Pb#*°Ra ratio derived through analysis of dry, solicckrcore slices
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Fig. A.1: Alpha counting data. The ratio of thesealed (U) and sealed (S) states
are shown for all the brick core samples. A raftw these two values of 1

indicates that radon gas was not released frompihwdered brick sample. Since
all values lie within 0.1 of this value, it inditzs that there was no significant
escape of radon gas from the samples at the tiraealysis.

on the high resolution gamma spectrometer (seenool@ of Table A.2) did
indicate that there was partial loss of radon gasifthe brick samples but again
this is a reflection of the present state of thekr This had also been found to be
the case in an earlier study (Bailiff, 2007, 84yl amplies a slightly lower dose
rate from the”*®U and®**Th radionuclide series. Consequently, the beta dat®
derived from the high resolution gamma spectromethere secular equilibrium
was assumed to be the case, is expected to bélyshggher than those derived
through experimentg-TLD analysis (Bailiff, 2007, 841-843). Neverthsde as
mentioned before, the good agreement between theriexentalp-TLD values
and those predicted by high resolution gamma speetiry indicate consistency
between the two approaches.

Whilst such a comparative approach is possibleierbeta component of
the annual dose rate, the situation is more comfudexhe gamma component.
This is a result of the need to understand theosaring irradiation geometry in
order to try and derive an accurate representatidhe gamma component from
the concentration values (ICRU, 2002, 68-69). Have such irradiation

geometric factors are automatically accounted foough the use of-TLD
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TLD Gamma Spectrometer

(mGy a’) (Bq kg?)
Lab. p y + Cos. U Th K D Conc.: TSAC Pb-210:
Ref. (xts.e) (xts.e) (xts.e) DpATLD (U9 Ra-226
325-1 1.86 (63%) 1.03(35%) 33.2+4.1 38.7+£3.0 45747 1.01 1.05 0.7+£0.1
326-3 1.73 (58%) 1.19 (40%) 39.8+4.2 455+3.0 437x7.1 1.12 81.0 0.9+£0.1
326-4 1.95(61%) 1.20 (38%) 39.0+3.9 450+£2.8 472+7.1 1.04 0.94 0.8+0.1

326-4#2 2.07 (62%) 1.20 (36%) 0.98
326-5#2 1.72 (58%) 1.19 (40%) 33.1+3.6 405+25 419+65  1.04  40.9 0.8+0.1

327-2 1.73(62%) 1.01(37%) 30.1+35 39.1+25 40126 0.98 1.03 0.7+0.1
327-3 2.73(81%) 0.65(19%) 20.8+3.1 34.6+23 6417 081 1.11 0.6+0.1
334-1 1.89(62%) 1.04(34%) 422+44 473+32 463&¢7 1.08 1.06 0.8+0.1
334-2 1.84(59%) 1.09(35%) 41.6+4.4 46.3+3.1 54728 1.23 1.03 0.8+0.1
335-1 2.33(63%) 1.26(34%) 39.7+x4.7 454+34 6019 1.03 0.97 0.6+0.1
336-1 1.83(65%) 0.95(34%) 42.4+45 50.0+3.4 400x7 1.04 0.97 0.7+0.1
337-1 2.00 (65%) 0.99 (32%) 41.0+45 48.6+3.2 544%4 114 0.95 0.8+0.1
337-2 1.84(62%) 1.05(35%) 35.1+4.3 46.6+3.1 499&¢x8 1.13 1.07 0.8+0.1
337-3 1.80(64%) 0.98(35%) 37.1+39 447+28 48647 1.13 0.92 0.8+0.1
338-1 1.63(57%) 1.19(42%) 33.6+3.8 388+28 367F6 1.01 0.99 0.6+0.1
339-1 1.56(61%) 0.94(37%) 37.6+45 469+33 466&7 1.29 1.07 0.7+0.1
340-1 2.02 (66%) 1.02(33%) 38.1+4.1 448+3.0 45027 0.97 1.02 0.8+0.1
340-2 1.63(61%) 1.02(38%) 32.1+4.4 39.9+3.2 452&7 1.14 1.01 0.8+0.1
340-3 1.49(59%) 0.99 (39%) 31.7+4.4 36.7+3.3 3557 1.05 1.02 0.7+0.1
340-4 1.56 (60%) 0.97 (38%) 33.8+x4.1 39429 446%7 1.19 0.99 0.8+0.1
340-5 1.61(61%) 0.97(37%) 31.2+3.8 37.8+28 455%7 1.14 0.95 0.8+0.1
340-6  1.55(61%) 0.95(38%) 33.0+4.0 41.0+29 44547 1.20 0.93 0.8+0.1
340-7 1.39 (60%) 0.89(38%) 275+35 31.2+26 35626 1.07 1.04 0.8+0.1
340-8 - - - - - - - -

352-1 2.39(65%) 1.25(34%) 31.6+4.0 41.3+29 61128 0.96 1.01 0.6+0.1
352-2 257 (69%) 1.16(31%) 28.1+£3.9 425+29 763x9 1.04 0.98 0.7+0.1
352-3 2.25(63%) 1.24(35%) 26.1+4.4 453+33 6129 1.00 0.96 0.7+0.1
353-1 1.93(63%) 1.09(35%) 31.3+4.0 39.8+x29 4637 0.97 1.01 0.8+0.1
354-1 - - - - - - - -

354-2 - - - - - - - -

355-1 1.75(68%) 0.81(32%) 25.8+3.7 36.2+2.7 495%7 1.07 1.05 0.7+0.1
356-1 - - -

357-1  2.24(71%) 0.91(29%) 375+4.0 46.1+29 583k8 1.04 0.97 0.7+0.1

Table A.2: Summary of the annual dose rate comgserenderived by both TLD
and high resolution gamma spectrometry. The TLIles denote the actual
measured value whilst the respective percentagkeofotal dose rate is given in
brackets. The extent of disequilibrium in the ardose rate of the samples (due
to radon loss) is indicated by the TSAC results #ed'%Pb: ?*°Ra ratio obtained
by high resolution gamma spectrometry measurementi®te that for some
samples (340-8, 354-1, 354-2 and 356-1) it wasdkektthat gamma spectrometry
measurement an@-TLD were superfluous to requirement given that @8L
signal could not be measured in order to deriveablepdose. Correction factors
have been applied to the and y+cos. components in order to take certain
variables into account, including attenuation dug water content and the
shielding of they+cos. radiation by the dose capsule wall (theTLD
measurements were increased by a factor of 8% @gested by an earlier study)
(Bailiff, 2007, 842).

capsules lefin situ for an extended period. The useyefLD capsules also takes
into account the variations in radionuclide concaians in other surrounding
bricks, a factor that is harder to determine ifirntgy to model the gamma

component based on radionuclide concentrationsyettthrough high resolution
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gamma spectrometry (Bailiff, 2007, 843). Due tesin complexities, the gamma
component of the annual dose rate was derived dhlpugh y-TLD

experimentation.

A.2.2: Internal dose rate evaluation

ICP-MS analysis was performed on aliquots of edatpgartz that had had
their luminescence signals measured to determirnetheh there were any high
concentrations of radionuclides within the graitig results of which are shown

Elemental Concentration Internal Radiation Total Internal Percent of
Component Dose Rate Annual
x10°% (mGy a') (mGy a%) Dose Rate
Lab. U K Th a p (%)
Ref.  (ppm) x10°(%)  (ppm)
325-1 0.12 100 0.25 31 7 0.038 1.30
326-3 0.11 3 1.26 74 7 0.081 2.70
326-4 0.10 <25 0.68 a7 5 0.052 1.63
326-5 0.10 <50 0.58 42 6 0.048 1.62
327-2 0.07 3 0.29 24 2 0.027 0.97
327-3 <0.01 <25 <0.01 <2 <1 <0.003 <0.09
334-1 0.34 6 0.94 98 9 0.107 3.53
334-2 0.40 3 2.21 164 15 0.179 5.74
335-1 0.22 3 0.74 69 6 0.100 2.73
336-1 0.05 n.d. 0.74 18 2 0.020 0.71
337-1 0.13 5 1.03 67 6 0.073 2.38
337-2 0.28 <50 0.77 81 9 0.090 3.01
337-3 0.10 <50 0.57 42 6 0.048 1.70
338-1 0.06 3 0.17 17 2 0.019 0.67
339-1 0.12 20 0.47 41 5 0.045 1.76
340-1 0.03 5 45.27 16 2 0.018 0.59
340-2 0.15 3 29.39 35 3 0.038 1.41
340-3 0.11 4 43.28 44 4 0.048 1.90
340-4 0.12 <25 0.71 51 6 0.057 2.20
340-5 0.19 100 0.44 51 9 0.060 2.27
340-6 0.10 70 0.10 21 5 0.026 1.03
340-7 0.10 <50 0.34 32 5 0.037 1.59
340-8 - - - - - - -
352-1 0.05 130 0.08 12 6 0.018 0.49
352-2 <0.01 <55 <0.01 <2 <2 <0.005 <0.13
352-3 0.48 <50 0.27 92 10 0.102 2.83
353-1 0.08 <10 0.79 48 5 0.053 1.73
354-1 - - - - - - -
354-2 - - - - - - -
355-1 <0.01 <30 <0.01 <2 <1 <0.004 <0.16
356-1 - - - - - - -
357-1 <0.01 <10 <0.01 <2 <1 <0.003 <0.10

Table A.3: Summary of the concentration of radidides within the quartz
grains as determined by ICP-MS and the resultatgrimal grain dose rate. Note
that the potassium values relate to the radionecfiik, the value of which is
derived from the measured natural abundance ofst®pe®K in the compound
K20.
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in Table A.3. It should be noted that the disttidm of radionuclides within the

grain is assumed to be uniform. Factors descrilye8rennan (2003) that took
into account the beta dose absorption were incatpedrinto the calculations of
the internal grain dose rate. The dose rate valuesiselves were derived by
means of tabulated dose rate conversion factorar(det and Aitken, 1998). The
internal grain dose rates calculated for the sasnplealysed ranged from 0.09-
5.74% of the total annual dose rate with a meanevalf 1.68% +1.24 (s.d.),

indicating that it comprised a very low componehthe total dose rate, a result
also obtained during a previous study (Bailiff, 20841). The total internal dose
rate was included for each sample in the determimadf its total annual dose

rate.

A.3 WATER CONTENT EVALUATION

As discussed above, the sampling locations werectsel in internal or
sheltered locations within the buildings wheresiunlikely that the water content
of the bricks would have been high or undergongelarariations over time (see
4.2.1). There was an opportunity to collect a dangs brick from Theydon
Garnon (335-1) by means of a diamond tipped hamd sileasurement of the
brick sample over a 48 hour period showed thataidl la water content of
approximately 1.8% of sample weight (see Fig. A.Naturally, this is only a
single measurement from an individual site butaeslincreases the confidence
that can be allocated to the water correction faofo3% used in calculating

sample ages (see 4.1.2.2).

A.4 TWO PHASE DOSE RATE MODEL BRICK DATES

When the dates for the brick samples were derigesingle phase dose
rate model spreadsheet was used (Baliliff, 2008&a)s assumed that the brick had
been used shortly after production and had remaime¢de same archaeological
context prior to sampling. However, some of theLQfates did not agree with
the archaeological age assessments of the buildingathin +255, suggesting
that the bricks had been re-used from older costextor these situations, a

second spreadsheet model was employed (Bailiff6@Dh an attempt to try and
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Fig. A.2: Drying rate for sample 335-1. The maximwater content derived for
the sample was 1.8% of sample mass.

derive a more accurate understanding of when tick bad been produced. This
second spreadsheet makes a number of assumptidnallawances about the
original context of the brick prior to re-use. ¥bkeinclude an allowance for
mortar, the idea that the radionuclide concentnafior the sampled brick is

representative of the bricks in the earlier context depth of ~0.5m, that the
brick was originally part of a brick built structubefore re-use, allocating a +25%
uncertainty value to the dose rate component in the earlier context andtkiea

brick was originally above ground. Table A.4 givegtails of samples for which
this second spreadsheet was used. In all caseslifterences in the two OSL

dates are minor, agreeing withinaglof each other.

Sample Archaeological Age OSL Dates Difference in
Single Phase &g  Two Phase b5 dates (years)
327-2 Late 16" century 1469 + 31 1468 + 34 1
336-1 Late 16" century 1510+ 30 1517 £ 32 7
340-5 1550s-1570s 1490 + 32 1491 + 33 1
340-6 1550s-1570s 1491 + 30 1493 + 31 2
340-7 1550s-1570s 1478 + 33 1477 £ 34 1
352-2 Mid-late 18" century 1362 + 40 1363 + 41 1
355-1 12" century 896 + 68 913 +73 17

Table A.4: Differences between the OSL dates defimethe single phase dose
rate model and the two phase dose rate model.
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