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Owen Kearn

Building Roman Britons

The Use of Novel Construction Materials in the
Development of Roman Bath

This study investigates the ceramic building materials (CBM) from the UNESCO World
Heritage Site of the Roman Baths at Bath, UK. Ceramic building materials from much
of Roman Britain are understudied, yet our knowledge of the brick and tile from Bath is
not limited solely by a paucity of research, rather than by a lack of synthesis between
academic, commercial work, and the study of the Roman Baths itself. This project
therefore aimed to create a unified understanding of Roman CBM in the Bath area,
bringingtogether research in Bath and Gloucestershire with novel analyses of the
Roman Baths assemblages to develop new understandings of production, procurement

and use at the site, local and regional levels.

This has been achieved through two strands of relseA range of previous studies in
Bath, Gloucestershire and northwest Wiltshire were collated to investigate diachronic
supply of CBM to Roman Bath, particularly through the novel integration of finds of
stamed and reliepatterned tiles. A survey the assemblages at the Roman Baths was
conducted, and this material subjected to fabric and chemical analyse®xatitig
energydispersiveX-Ray fluorescence (pXRHh order to suggest provenance. These
analyses yielded significant results when integtatith regional research. At the site
level, two major phases of construction at the Roman Baths have been found to be
supplied by the Minety kiln site. This has enabled the redating of the construction of the
Spring Reservoir Enclosure to the first ceptisubstantially altering the developmental
history of the Roman Baths. At the local and regional levels, it is clear that Minety
supplied much of Bath and Cirencester, and was important to distant settlements too.
This unified picture therefore indicatdsat centralised production and routinag-
distancdransport was key to the supply and procurement of these novel building

materials in the area of Bath.
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the Roman Baths, Bath and North East SaeteCouncil.

Figure 10.5: Formula for calculating vault spans from the recorded 275
measurements of hollow voussoir tiles. Modified from Lancaster (201
figure 86). Lancaster, L. C., 2015. Innovative Vaulting in the Architec
of the Roman Empire: 1$0 4th Centuries CE. © Cambridge University
Press. Reproduced with permission of The Licensor through PLScle:

Figure 10.6: Graph showing the heights and the range in recorded 276
minimum and maximum widths of HVY01 and HV02 hollow voussoir ti
from the Temple Precinct and York Street assemblages of the Roma
Baths.

Figure 10.7: Histogram showing the frequency of different calculated 277
spans derived by crossferencing every value within the range of
minimum widths against every value withime range of maximum

widths, and inputting the pairs into the formula in figure 10.5.

Figure 10.8: Histogram showing the frequency of spans calculated b' 279
inputting each combination of observed maximum and minimum widt
from HVOS tiles into Lancaste’ s (2015 142) fo

Figure 10.9: lllustration of the 2.5m vault of the Great Bath Period Ill 280
aisles, spanned by 21 tiles of HVO5 size. From Block Layer (2022). €
Block Layer.

Figure 10.10: Plan of the southeast of the East BatReniod IV, 281
following Davenport (2021: figure 106), indicating the approximate
location of the EB95 and EBO1 excavations. Modified from Cunliffe
(1969: figure 47). © Society of Antiquaries of London.

Figure 10.11: Plan of the southeast of the Eadt®iat Period III. 282

Modified from Cunliffe (1969: figure 47). © Society of Antiquaries of
London.
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Figure 10.12: Histogram showing the frequency of spans calculated | 284
inputting each combination of observed maximum and minimum widt
from WH1tilesintoLancaster’s (2015: 142
width from actual sherds only had a range of 1mm, so a range of 11r
(204-215mm) was used to model natural variation that might be expe
were more tiles available to measure.

Figure 10.13: Illustratio of the 3.8m vault of the Period Il vestibule in 285
the southeast of the East Baths, spanned by 27 tiles of approximatel
WH1 size. From Block Layer (2022). © Block Layer.

Figure 10.14: Map showing the distribution of relpeftterned tiles with 294
die types linked to the Little London or Minety kiln sites. From Fulford

and Machin (2021: figure 2). Fulford, M. and Machin, S., 2021. Buildi
Britannia: PreFlavian Private and Public Construction across Southet
Britain. © Cambridge University Press. Repuodd with permission of

The Licensor through PLSclear.

Figure 10.15: lllustrated map of the Minety kiln site, showing kilns an 300
surface finds identified by Scammell (n.d.). The copse in the southea
may be the remains of further claypits. From Scammell (n.d.: figure 2
Reproduced with kind permission fromil¥8hire Museum.

Figure 10.16: Map showing the geology of the Minety kiln site. Modifi 301
from BGS (2022b). © BGS.

Figure 10.17: Map of the region, its Roman roads, and settlements, 306
showing the occurrence of finds of any stamped tiles and bhdelief
patterned tiles of dies linked to production at Minety (e.g. Betts et al.
1997: 27) or otherwise found in Bath. Die numbers are listed next to
findspots.

Figure E.1: Photograph of sherd OTK 583, showing a typical exampl 369
fabric 04.

Figure E.2: Photograph of sherd OTK 565, showing a typical exampl 369
fabric 04.

Figure E.3: Photograph of sherd OTK 720, showing an example of f¢ 370
04 with distinctive Gshape void.

Figure E.4: Photograph of sherd OTK 787, showing an example of 370
massively streaky fabric 04M.

Figure E.5: Photograph of sherd OTK 448, showing a typical exampl 371
fabric 07 with a large fossil void present.

Figure E.6: Photograph of sherd OTK 475, showing a typical exampl 372
fabric 07 with a finegrained diffuse clast.

Figure E.7: Photograph of sherd OTK 874, showing an example of fe 372
07.
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Figure E.8: Photograph of sherd OTK 613, showing a typical exampl 373
fabric 03.

Figure E.9: Photograph of sherd OTK 566, showing an example of fe 374
03.

Figure E.10: Photograph of sherd OTK 718, showing an extreme exe¢ 375
of fabric 05.

Figure E.11: Photograph of sherd OTK 894, showing a typical examy 375
fabric 05 witha band of sandy clay in the middle of the photo.

Figure E.12: Photograph of sherd OTK 454, showing an example of 376
fabric O5M.

Figure E.13: Photograph of sherd OTK 790, showing a typical examy 377
fabric 06.

Figure E.#: Photograph of sherd OTK 799, showing a typical exampl 377
fabric 06.

Figure E.B: Photograph of sherd OTK 842, showing an example of 378
fabric 06 with a distinctive hexageshaped void.

Figure E.B: Photograph of sherd OTK 085, showing a typical exampl 379
fabric 08.

Figure E.T: Photograph of sherd OTK 421, showing a typical exampl 379
fabric 08.

Figure E.B: Photograph of sherd OTK 743, showing an example of 380
fabric 15.

Figure E.B: Photograph of sherd OTK 743, showing an example of 381
fabric 15.

Figure E20: Photograph of sherd OTK 735, showing a typical exampl 382
fabric 17.

Figure E21: Photograph of sherd OTK 505, showing an example of 382
fabric 17 with less quartz than many other F17 sherds.

Figure E.2: Photograph of sherd OTK 667, showing a typical exampl 383
fabric 18.

Figure E.3: Photograph of sherd OTK 510, showing an example of 384
fabric 18.

Figure E.2: Photograph of sherd OTK 314, showing a typical exampl 385
fabric 01.
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Figure E.5®: Photograph of sherd OTK 579, showing a typical exampl 386
fabric 11.

Figure E.®: Photograph of sherd OTK 378, showing an unusual pale 386
example of fabric 11.

Figure E.Z: Photograph of sherd OTK 395, showing a typical exampl 387
fabric 12.

Figure E.B: Photograph of sherd OTK 538, showing an example of 388
fabric 12 with an intrusive band of quarizh clay.

Figure E.®: Photograph of sherd OTK 772, showing a typical exampl 389
fabric 14.

Figure E30: Photograph of sherd OTK 849, showingexample of 389
fabric 14.

Figure E31: Photograph of sherd OTK 513, showing a typical exampl 390
fabric 16.

Figure F.1: Graph showing the maximum penetration depth calculate 392
different X-ray emission energy intensities in a siliahaxide matrix,
used to approximate a ceramic matrix.

Figure G.1: Equation used to calculate the minimum number of analy 395

(n) required to achieve a mean value within R percent of the true san
mean Bx After Potts et al. (199%&quation §.
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1 Introduction

1.1 Scope and Context

This study will investigate the ceramic building materials (CBM) preserved from the
UNESCO World Heritage Site of the Roman Baths at Bath, UK. CBM includes all
forms of bricks and tiles, and these terms are used interchangeably throughout the

course of t8 thesis.

Ceramic building materials from much of Roman Britain are understudied, especially in
comparison to the volume of research dedicated to Roman pottery (Warry 2005: 1). The
limited scope and lack of integration of many previous studies has adtlex creation

of broad understandings of these materials, whether in terms of production, use, or
dating.Only in the last decadeavecoherent regional syntheses emerged for the
southeasof England as a result of the collation of academic and comrhegs&arch
(e.g.Mills 2013, Betts 2016, 2017). These have been significant and demonstrate that
the study of Roman brick and tile can produce valuable economic and social insights

into past societies at many different scales of analysis.

This project ans to produce a similar unified understanding of production, supply and
use at a regional level within the West of England, incorporating areas of
Gloucestershire, northeast Somerset, and northwest Wiltshire. It will integrate the
results of the novel andis of the ceramic building materials of the Roman Baths with
previous commercial and academic research at other sites in Bath and in its hinterland

region, a zone extending -P®km from the settlement (Davenport 1994: 7).

1.2 The Site and Assemblages

The Roman Baths at Bath represent one of thefreserved Roman sites in the whole
of Britain. They are located in the centre of the aptiyned Bath, Somerset, which is
nestled in a deep valley ringed by the Jurassic limestone of the soGibswolds,

upon the banks of the River Avon. The site comprised the heart of the settlement of
Aquae Sulisn the Roman period, being at the centre of the area enclosed by the Late

Roman town walls.
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Figure 1.1: Map showing the location of Bath in Britan, inset, and some of the
most important roads and settlements in the Southwest of England during the
Roman period. Modified from La Trobe-Bateman and Niblett (2016: figure 2.6).

© Historic England. Reuse not permitted.

The Roman Baths were positioned to exploit a major hot spring that rises to the surface
in the area, and which continues to displace around 1.2 million litres of water every day,
at a constant temperature of 46°C (Roman Baths 2022). While this provided amp

warm water for bathing, the Spring itself was a focus of extensive religious activity
throughout the Roman period (Cousins 2020), a role that probably extended deep into
prehistory (Cunliffe and Davenport 1985, Davenport 2021). The structures of the
conplex therefore comprised two discrete centres of activity. To the south and east, the
bathing establishment consisted of a central swimming bath, the Great Bath, with two
wings, the East and West Baths, which each included elaborate suites of heated and
cod-water baths as well as Turkiskyle saunas (Cunliffe 1969, 1976). To the north, the
religious area included the TempleT@mple FPecinct, an altar, and the Spring

Reservoir itself, over which was constructed a monumental enclosure building (Cunliffe
and Davenport 1985). Many of these structures used bricks and tiles extensively in their
construction, for example imypocaustsi.e. suspended and heated floors, and in vaulted

barrel roofs. The fine preservation and continued importance of the Roman Bath
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throughout the Roman period, even to regional or Continental visitors (Cunliffe 2000,
Cousins 2020), suggests that the ceramic building material assemblages from the site

are likely to be of national importance.

Key

East Baths

Great Bath

West Baths
Spring
Enclosure
. Temple
Temple
0 100m Precinct

Figure 1.2: Plan of the Roman Baths sé during the late Roman period, showing
the complex at its greatest extent. The different areas of the site referred to in the
text are colour coded. Modified from Davenport (2007: figure 1.3Y© Oxford
Archaeology.

Despite the clear potential of theramic building material assemblages at the Roman
Baths, previous research has been limited. There are four different assemblages from
distinct areas and structures of the complex, yet only that from the Temple Precinct has
so far received any substantiiavestigation €.g.Foster 1985). Most ceramic building
materials recovered from the site have therefore not been studied before or compared to
material from the other assemblages. There has also been almost no integration with the
analysis of finds fronother sites in Bath or the wider region. While the structural
development of the Roman Baths has been extensively explored and defined (

Cunliffe 1969, 1976, Cunliffe and Davenport 1985, Davenport 2011a, 2021), the

building materials that comprised thige itself are thus relatively poorly understood.
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1.3 Aim and Objectives

A unified study of all of the ceramic building material assemblages from the Roman
Baths has the potential to significantly contribute to the understanding of the site, its
development and the provision and use of brick and tile in the local area during the
Roman period. Moreover, a range of previous studies have analysed assemblages or
single finds of Roman CBM in Bath and parts of Gloucestershire and northwest
Wiltshire, but have not yet been synthesised. There is a clear opportunity to bring these
strands of research together to produce valuable economic and social conclusions at the

site, settlement, and regional level. Therefore, the aim of this study is to:

Understandhie useprocurementind contributionof building materials and
constructiontechniquedo the socieeconomic development of Roman communities in

the region of Bath.

In order to achieve this, a comprehensive understanding of the racgmpdnents and
different sources of material from the Roman Baths is needed. It is also necessary to
understand to what extent the ceramic building materials from the complex equate to
local and regional material and sources. The following objectivestiverefore defined

in order to allow the aim to be met:

- Complete a nified survey of ceramic building materials from all assemblages at
the Roman Baths

- Complete a literatureusvey of possible source clay deposits and kiln sites
within the hinterland areaf Bath

- SourceCBM to specific geological deposits and kiln sites, where possible

- Integrate results witthecommercial analysis aissemblages from othsites in
Bath

- Synthesise results with previous research into CBM from the wider region of
Bath, nortleast Somerset, Gloucestershire, and northwest Wiltshire

- Investigatehe production, movement, use and value of Roman ceramic building

materials in this region
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1.4 Method ological Approach

The varied objectives of this study required a range of methods and scales of analysis to
be employed together. The character of each assemblage of ceramic building materials
from the Roman Baths was assessed through the recording of macroscopic fosn, mark
and impressions of a large sample of individual shdrdefabric of eactwasassessed

using a x20 magnification microscope. The resultant fabric series was equated with that
established for Roman assemblages from other sites in@attvascomparedo

samples of fired clay and sherds of CBM collected from Roman kiln sites in
Gloucestershire, as well smmaterial from other Roman sites. Chemical analysis was
then employed to test relationships observed in the fabrics of the ceramic building
materiak. PortableenergydispersiveX-ray fluorescence (pXRF) wassed for these

analyses

The combination of these methods proved a powerful tool, particularly in concert with
the detailed understanding of the development of the site established by previous
researcherseg.g.Cunliffe 1969, 1976, Cunliffe and Davenport 1985, Davenport 1994,
2021), and when integrated with the results of commercial (Betts 1999a, b, 2002, 2007,
2011, 2015) and academic (Darvill 1979, 1980, 1982, 1986, 1998, 2001) analyses of
brick and tile fromthe wider area.

1.5 Structure of the Thesis

The thesis begins with a synthetic overview of previous research into Roman ceramic
building materials from Roman Britain (section 2.0). This chapter collates the outcomes
of past studies and reviews the different theoretical models that have been tapplied

understand the production and circulation of this material.

The history of excavation of the Roman Baths is then considered (section 3.0), in part to
demonstrate what previous research has been conducted into the different assemblages
from the complg. It is also important to understand the piecemeal excavation history of

the site, as this impacts the interpretation of a range of different material, as investigated

in the discussion chapter (section TQQA.3).
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Two review chapters fahe previous pplications ofdifferent methods are then
presented. The first explores the wide range of analytical techniques and scales of
analysishat have beeapplied to ceramic building materials from Roman Britain
(section 4.0). The second recaps the underlyiegry of Xray fluorescence analysis,
and the development and controversy of the application of portatdg ¥uorescence

instruments to archaeologicattefactgsection 5.0).

A further reviewchapterconsiders thelifferent geological formations prexst within

the Bath hinterland area, and the evidence for the use of these deposits in Roman
ceramic manufacture or peltedieval brick production (sectidh0). A chapter then
follows on the state of knowledge of Roman CBM from Bath, prior to any new
recading or invasive analyses (sectié®). While providing a summary of the work of
other researchers in Roman Bath, it also integrates and maps the distributions-of relief

patterned tiles anstamped tiles together in the wider region for the first time.

Theintroductory chapterarethenfollowed by a brief chapter (secti@0) setting out

the methodology employed in this study.

The results from the novel analysis of the ceramic building materials from the Roman
Baths comprise a chapter in three paftse first considers the morphologies, marks,
impressions, posiepositional concretions, and dateable features alone (section 9.1).

The second integrates the results of the fabric analyses of this material (section 9.2). The
third, and final, details theesults of the pXRF analyses (section 9.3). While the ceramic
building materials of the Roman Baths are the focus for these sections, comparison with
local or regional samples are conducted in parts 9.2.7 and 9.3.4.

The discussion begins at the scal¢hef assemblages from the Roman Baths themselves
before working upwards to the whole of Bath, and then the regional understanding. At
the site level (section 10.2), a range of evidence for the redating of the Spring Reservoir
Enclosure to the late first @ery early second century is presented. In part, this hinges

on the dating of reliepatterned tiles, and this is reconsidered in relatistampng

(section 10.7.2). The kiln site at Minety, its origins, dating and evidence for different
workshops aralso considered in depth (sections 10078). The discussion concludes
(section 10.9) by investigating how the demography, Roman road network and past

value of CBM contributed to the patterns of production and-ltistance transport that
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have emerged ithe study area and in the Ronfaoutheastand may yet be revealed

elsewhere.

Finally, the conclusion (11.0) identifies the key findings of this study and answers the
aim of this research. The impact of these findings upon the current state of knowledge
are also considered. Questions raised by this study, and recommended further work to

fulfil these, are then proposed.
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2.0 Ceramic Building Materials in
Roman Britain

This chapter will provide an overview of the current understanding @fdbption,
production, use and circulation of ceramic building materials in Roman Britain. In doing
so, the development of the study and conceptualisation of Roman brick and tile from
Britain will be investigated. A range of thematic issues in this resadlicalso be
highlighted and discussed. This includes the value and mechanisms of uptake for CBM
in the past, as well as the potential for crost ceramic production in Roman Britain.
Finally, the international context of brick and tile from the pncei will be reviewed in
order to explore the transmission of ceramic building material innovations between the

Continent and Roman Britain.

2.1 Overview

Our current understanding of ceramic building materials in Roman Britain is one of
production and distribution, although other aspects of these materials have occasionally
been explored. This section will summarise these findings, laying the basis for a further

exploration of several thematic issues in the next section.

2.1.1 Introduct ion and Earliest Use of Ceramic Building
Materials

Brick and tile were produced and used in Roman Britain from an early date. While no
kiln sites have been found for the immediate ffoshquest period, the presence of

brick and tile at early sites and in Boudiccan destruction layers in the southeasts such
at Colchester (Hawkes and Hull 1947, Warry 2005), London (Betts 2006, 2009, 2017,
Pringle 2007) and Verulamium (Frere 1972, McWhirr 1984), indicates that it was likely
being produced and used in Britain from the late 40s AD (Betts 2016: 99), andlgertain
prior to AD 61 (Mills 2013: 454). In London, this early use was predominantly
restricted to roof tiles and brick (Betts 2017), although a distinctive form of small, thin
walled box tile has been identified from mid ficgtntury contexts in the city (lRgle

2006, 2007), indicating early bathhouse construction. There was also early production
and use by the Legions at bases in the west such as Exeter and Gloucester from the mid
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50s AD onwards (Bidwell 1979: 148, Heighway and Parker 1982: 31). Despite a
growing awareness of Roman influence in Britain prior to and immediately after the
Conquest (Russell and Laycock 2010, Sharples 2010), including the very early use of
Roman CBM at sites like the Fishbourne Prptdace (Cunliffe 1971) and a possibly
Claudian bathhouse at Silchester (Fulford et al. 2019), there is not yet any evidence for
pre-Conquest CBM production or importation in Britain (McWhirr 1984, Mills 2013).
Given the difficulties of identifying these ofteaphemeral pr€onquest phases, future

research may yet significantly alter this picture.

In part due to a poor understanding of the earliest kiln sites, it is not known who was
responsible for producing much of the CBM in early Roman Britain. Nor is it clear to
what extent this activity integr@d local communities. While there is evidence from
brick and tile graffiti that individuals with Roman, Gallic and indigenous Celtic names
participated in CBM production in Roman Britain (e.g., Lancaster 2012: 434), it is
unclear how representative thisisvof civilian brickmakers more generally, and
especially in the first few decades after AD 43. As with early monumental stone carving
in Britain (Blagg 1979, Hayward 2009), Gallic specialists may have moved into the
Roman province and set up workshopdeen commissioned. The use of legionaries
and veterans doloniaehas also been suggested (McWhirr 1984: 30). The limited Iron
Age exploitation of building stone has long been used to explain the necessity of the
movement of trained stonemasons into RoMatain (e.g. Blagg 1979, 1990). In
contrast, the established ceramic traditions of prehistoric southern Britain (Peacock
1968, 1969, Morris 1994) clearly gave potential for a more rapid and active
involvement of indigenous communities in CBM manufact@een the long

continuity of building materials and architectural traditions evident in many rural
communities in the southwest of Roman Britain (Williams 1971, Davenport 1994), it
nevertheless appears that uptake may have been slow or largely resiribtedouth

east.

2.1.2 Later Production and Use of Ceramic Building Materials

The scale of ceramic building material production in Roman Britain appears to have
increased significantly during the later first century and into the second century
(McWhirr 1984, Mills 2013, Betts 2016), perhaps as a response to Flavian and then

Trajanic or Hadrianic investment and building booms (Frere 1Bk 198%. It must
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be acknowledged that reuse and destructive recycling practices, such as use in hardcore
or crusing and addition topus signinumcould have obscured or removed much early
CBM, and might thus have served to exaggerate the abundance of material from later
periods in comparison to the earliest phases. The identification of latexefiratry and

ealty secondcentury CBM is also facilitated by the visibility of two practices adopted

during this period, namely the rekphtterning and stamping of tiles.

Relief-patterned impressions were created through the application of a wooden roller
die to the arface of the tilan order to key it to receive plast@rowther 1948) This
practicewas generally limited to a range of components for use in heated rooms and
bathhousesncluding a wide range of types of box flue tiles, hollow voussoirs and wall
tiles (Betts et al. 1997:-82). 1t appears to have been copied from the use of roiés

to key daub walls for plaster (Russell 19%h)dhas traditionally been datetdb between

AD 80-150 (Lowther 1948, Black 1985, Betts et al. 1997). The excavatithe of
Neronian Little London kiln site in Hampshire has since yielded a range of relief
patterned tiles (Fulford et al. 2017). These finds indicate that this practice was in use by
at least the late AD 60s (Fulford et al. 201-R)8and may perhaps haveelfirst

adopted as early as the AD 50s (Fulford and Machin 20212p24/hile this new start
date appears entirely reasonable, Fulford and Machin (2022222)ghave argued that

all relief-patterned tile be dated to the same fplievian period. While t dating of

CBM is admittedly problematic due to residuality and ancient recycling (Fulford and
Machin 2021), we cannot be sure how long these fpliterning practices lasted, or
how quick different workshops in different areas were to adopt them. &saamnple,

tile stamping by civilian manufacturers in mainland Italy began in the early first century
(Bloch 1941: 4) and continued until the third century (Bloch 1941: 7, Helen 1975: 11),
and even in Roman Britain civic or civilian stamping practices naa ttasted for

around 4660 years (Warry 2017: 82). The length of time that redeterned tiles could
conceivably have been produced for might thus span many decades. Even if relief
patterning practices were widely adopted in AD 60 and continued ta2Qugears, i.e.

the length of only a single generation, then a substantial number ofpatiefned tiles
would therefore date to the Flavian period, which began in AD 69. Given these
problems, it seems reasonable to assign a broadhcéirgtiry datef production to
relief-patterned tiles. Specific die types may date to the Neronian period, including
those at Little London (Fulford et al. 2019), while it is possible that others are purely
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Flavian in date (e.g. Black 1985), and some mngnhave contiued to be produced
into the beginning of the second century (Lowther 1948, Betts et al. 1997).

The identification of secondentury brick and tile is aided by the introduction of
stamping practices (Warry 2010, 2017). Though-fiesttury circular stampsf the
Emperor Nero have been found at the Little London kiln site Rayli(5): 26-27,

Fulford et al. 2017), stamping was not widely adopted in Roman Britain until the first
half of the second century (Lowther 1948, McWhirr 1979, Heighway and P&&2r 1
Black 1985, Betts 1995, Warry 2010, 2017), although varying by region and authority.
In contrast to reliepatterned impressions, stamps are almost solely found on tegulae,
flat bricks and imbrices in Britain (e.RIB 11(4-5)). By the late third centy, stamping

as a practice had probably ceased altogether (Heighway and Parker 1982, Warry 2010,
2017), in a parallel to the evidence from mainland Italy (e.g. Bloch 1941: 7, Helen
1975: 11). Brick and tile production variably continued in Roman Britgmthe third

and fourth centuries (McWhirr 1984, Mills 2013), although after the middle of the
second century a lack of innovation and gradual decline in the range of forms being
produced has been identified (Betts 2016: 107).

2.1.3 Final Production and Use of Ceramic Building Materials

In the late Roman period, there is evidence for the reuse of CBM across much of
southern Britain (McWhirr 1984, Betts 2016). In many regions, for example the
Cotswolds (Williams 1971, Darvill and McWhirr 188 stone was increasingly used in
favour of CBM for building, roofing and even for hypocaust pilae (Williams 1971,

Cram and Fulford 1979, McComish 2012, Betts 2016, Heke 2017). The disappearance
of stamping and the recycling of brick and tile make iticlift to distinguish many later
products (Lowther 1948, McWhirr 1984), and thus the scale of final production.
Nevertheless, late supply appears diminished compared to that of earlier centuries (Mills
2013, Betts 2016). While Betts (2017: 381) has sugdehktd the increasing use of

stone developed as a response to declining CBM production, the relationship between
these materials and industries is probably more complex. Certainly, the regional
availability of good building or roofing stone must have baemgnificant factor

(Williams 1971, McWhirr 1984). In any case, ceramic building material production in
Roman Britain appears to have largely, but not entirely (Betts 2016: 108), ceased by the

beginning of the fifth century AD (Mills 2013).
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2.1.4 Stampin g Practices and Authorities

Comparison of stamps has allowed rapid and-ingasive identification and
differentiation of kiln site products. This is equally tfdiles stamped with letters or
textandthose impressed wittelief-patterrs from roller dies The value of these stamps
in identifying the distribution of specific workshop products is discussed in section 4.
especiallyif supplemented bgcientificanalyses to resolve questions of source or
itinerancy €.g.Darvill 1979, Hughes 2013, 2015, sectiond. Analysis of stamps on
brick and tile from Roman Britain Balsocontributed to our understanding of
production at a much more fundamental lelre particular, thesetampshave

illustrated thata variety of authorities/ereadive in CBM manufacture irRoman

Britain at different times.
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Figure 2.1: Map indicating the presence of procuratorialstamped tile
(P.P.BRILON) at major public buildings in Roman London. From Betts (1995:
figure 4). Betts, I. M., 1995. Procuratorial Tile Stamps from London© Cambridge

University Press.Reproduced with permission of The Licensor through PLSclear.

Procuratorial stamps have been found at sites in London (Betts 199%, P8dex and
Hertfordshire (Betts 1995). Imperial stamps have been found at Silchester (Greenaway
1981, Machin 2018), dhe NeronianLittle London tilery outsidesilcheste(Greenawg
1981,Fulford et al. 2017) and from a bathhouse site in Carlisle (BBC 2021), perhaps
linked to the arrival of Emperor Septimius Severus in Britain (BBC 2021) at the start of
the third century AD (Frere 1978: 199 hile the procuratorial kiln site foréh
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southeashas not yet been located, finds of stamped waster tile indicate that it was
probably situated within the bounds of early Roman London (Betts 2016: 105). These
Imperialand procuratoriadtamps indicatetate interestin brick and tile productin in
Britain during at least the mifirst (Fulford and Machin 2021: 21212)to early second
centuries AD(Betts 1995: 209), though perhaps beyond. This was likely to facilitate
large statesponsored public building projects in the provinice examplehe Huggin

Hill baths in London (Betts 1995: 28ee figure 2.)Jlor the Neronian public baths at
Silchester (Fulford et al. 2019: 3).
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Figure 2.2: A sample of military stamps found on CBM from Roman Britain

including, from top, Auxiliary, Legionary and Cla ssis Britannica stamps. Not to
scale.Modified from RIB 11(4-5). © The History Press.

Military production was considerable andi$enidentifiable by systematic and
frequent stamping practiceBrodribb 1979Warry 20L0), with the unit responsible
listed on the dies usell.became widely adoptedjith a significantarray of Classis
Britannica (Peacock 1977, Brodribb 1979), Legionargirf@s 1930Wright 1976,
1978,McWhirr 1979 RIBII(4), Warry 2010) and AuxiliaryRIB 11(4), Warry 2005)
stamps alhavingbeen identifiedrom Britain (e.g.figure 2.2). As these forces were
garrisoned, their stamps have specific local or regional distributions that have often
been interpreted with reference to historimakpigraphiaecords of troopresence at
basege.g.Wright 1976, 1978Betts 1985)A good example is th€lassis Britannica
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stampd tile (bottom row of figure 2.2), whidies been widely recovered from coastal
stations and fortifications on the south coast of Britainrarthern FrancéPeacock

1977, Crowley and Betts 1992eefigure2.3). This includesa few sherds from London
(Crowley and Betts 1992) and an extensive assemblage from Beauport Park, &ussex,
bathhouse on the Weald linked to iron ore extraction by the fleet (Brodril®hy 197
Brodribb and Cleere 1988Unsurprisingly, trs distribution is largelgonsistent with
maritime transport of stamped tiletween ports and naval bases of the fibgther as
cargo or ballastPeacock 1977)
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Figure 2.3: Distribution map of sites yielding Classis Britannica (CL.BR) stamped
tile. From Crowley and Betts (1995figure 2). Crowley, N. and Betts, |. M., 1992.
Three Classis Britannica stamps from London© Cambridge University Press.
Reproduced with permission of The Licensor through PLSclear

Other forms of stamp have been less confidently interpreted, but where they occur are
routinelyassigned to civilian productide.g.Darvill 1980: 5Q RIB11(5)). Three or
four-letter stampgseefigure 2.4) for example the TPF series from Gloucestershire
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(Darvill 1979, Darvill and McWhirr 1984 are often taken toepresenthe initials of the
tria nominaof a Romarsedor freedmarcitizen presiding over a brickyar8dgaers

1977: 277Betts et al. 199745), presumably as a private enterpridécertain
settlementssuchstamps have instedten read asvidence for a production site under
municipal contral This includes the RPG stamps fr@toucester MicWhirr and Viner
1978,Heighway and Parker 1982) ah®L stamps fromLincoln (Todd 1966Bogaers
1977). The kiln site at Minety has also been proposed as having been under the civic
control of Cirencester (Warry 20195), although the evidence is ambiguous (section
10.83).
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Figure 2.4: Examples ofcivilian stamps found in Gloucestershire From Darvill
and McWhirr (1984: figure 5). Darvill, T. C. and McWhirr, A., 1984. Brick and
Tile Production in Roman Britain: Models of Economic Organisation © Informa

UK Ltd. Reproduced with permission of The Licasor through PLSclear.

There is an increasing awarenesgatentiallycomplex relationships between civilian
and legionary productioand stampingn certain regions, although understanding of
any changes over time remains limit€ivilian stamping practices in Britain appear to
have begun in the early second century (Heighway and Parker 1982, Warry 2017),
perhaps a decade after the earliest Legysamping in the province (Warry 2010:
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127). Civil stamping was not widespread, and the area around Gloucester and
Cirencester has yielded twhirds of the entire corpus of nanilitary stamped CBM so

far known from Roman BritairRIB 11(5): 56, Warry 2017: 77). Both of these sites, as

well as Lincoln, another civilian stamping centre (Todd 1966, Bogaers 1977), developed
from original legionary forts or coloniae (Frere 1978, Heighway and Parker 1982).
Warry (2017: 80) has also compared the similaritjoains and evolution of civilian

and military stamp dies in this region and identified a range of parallels between them
(figure 2.5). The combined implication is that stamping may have been introduced into
a civilian context through the involvement of aetior retiredegionaries in

brickmaking (Warry 2017), or through the close contact of civilian firms with military

practices.
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Figure 2.5: Comparative die illustrations, showing the similar development of
Legio Il Augusta and civilian stamped tile dies fom Gloucestershire. From Warry
(2017:figure 1). Warry, P., 2017. Production, Distribution, Use and Curation: A
Study of Stamped Tile from Gloucestershire© Cambridge University Press.

Reproduced with permission of The Licensor through PLSclear.
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Stamping could have been transmitted through the integration of certain civilian
brickyards into military supply chains, perhaps with stamps being required ppleda

to mark batches submitted as part of a contract (Lowther 1948), or as a wider means for
accountability or to prevent theft of military property (Brodribb 1979). While civilian

CBM stamp types do sometimes appear on military sites, for example kn(Betts

1985, McComish 2012), abbreviated or otherwise untypical military dies have also been
used to argue for civilian production on behalf of a Legion. This includes tiles from the
production site at Tarbock, Merseysi@&van and Philpott 2000)hich appears to

have borne the procl amat i o-tleférRegionXXinVi du c i
the third consulship of Verus” (Swan and
62-63) have also suggested that Legionary requirements were inglgasintracted

out to civilian manufacturers throughout the course of the second century, including at
York (McComish 2012), Merseyside (Grimes 1930, Swan and Philpott 2000) and
Caerleon (Burnham et al. 1997). Further analysis is therefore requiredroidete

whether this is more widely true of other military units in Britain, and indeed if any

other diachronic trends in these relationships can be identified.

While the dichotomy between civilian and Legionary stamping was perhaps less
absolute than ofteexpected, the joint presence of civil, military and procuratorial

stamps nonetheless indicates significant diversity in the authorities once responsible for
the manufacture of brick and tile in Roman Britain. Despite this, there is little
understandingfachanges over time in the organisation of production or the authorities
present. In part this is due to the limited duration of stamping practices in Roman
Britain, which remains the primary form of evidence for distinguishing procuratorial,

civic or military production.

2.2 The Study of Production and Circulation

The sheer variety of different stamps, the diversity in the distributions of products and
the range of controlling authorities clearly implies that a wide range of different scales
and modes of production were once present in Roman Britain. Despitetlys, e
conceptualisations of the manufacture and circulation of Roman brick andulttbe
simplistic (e.g.Hodder 1972, 1974 Comparison with the ethnographic and historical

record has since provided a more nuanced understanding of the modes of production of
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these materials, but achieved little synthésestion 2.2.2)More recent research on

large, unstamped assemblageshegun to piece together a national understanding of
circulation patterns and changes in supply in Roman Britain. While valuable, it is
unclear how representative these patterns are of CBM manufacture and use in regions
away from thesoutheastMoreover, de to a lack of investigation of many identified or
suggested kiln sites, there is often a very limited understanding of the periods of
operation of different tileries and the diachronic changes between modes of production,

even in wellstudied regions.

2.2.1 Early Conceptualisations of Ceramic Building Materials

In a brief foray into the subject, Hodder (1971874 advocated CBM as a bulk
commodity travelling only short distances, in direct opposition to higher value and more
widely circulated pottsr. Brick and tile production and distribution was tied into his
central place models of town and settlement hierarchies in Roman Birtzider

1972: 901) Ceramic building materials wetberefore conceptualised as one of the
‘services’ that major centres provided for sm
hinterland, thus limiting the distribution of certain products to a discrete radius of about

20 miles (32km) from the major centreegpite making generalisations for settlements

over a wide swathe of central and southern Br
drawn only from theearlyanalysis of distributions of stamped tile from Gloucestershire

and Wiltshire é.g.Clifford 1955, $iown in figure 2.6). While this remains largely

consistent with the evidence for RPG stamped tiles from Gloucester (Heighway and

Parker 1982, Warry 2017), research into tiles with the other stamps has since

demonstrated wider and more complex circulatiatiggns (McWhirr and Viner 1978,

Darvill 1979, Warry 2017, sectioh?2). In particular, Warry (2017: 992) has proposed

that the LHS stamped tiles (see figure 2.4) were the product of a workshop operating

from the kiln site at Minety primarily to supplx&a-regional demand. These tiles have

so far been found up to 70km from Minety (Darvill and McWhirr 1984: 253), including

at and near Old Sarum in Wiltshire (McWhirr and Viner 1978), at Silchester (McWhirr

and Viner 1978), at Kenchester in Herefordshidargill 1979), at the North Wraxall

villa in the Bath hinterland (Tomlin 2017) and more locally at Wanborough, Wiltshire

(McWhirr and Viner 1978, Warry 2017), and in Cirencester (McWhirr and Viner 1978,

Warry 2017), although not as common in the city asTtRFseries stamps.
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Figure 2.6: Distribution map of the stamped tiles used by Hodder (1972, 1974) to
argue that discrete CBM products were circulated and used within the bounds of
major centres. Modified from Hodder (1972: Figure 23.8. Hodder, I., 1972.
Locational Models and the Study of RomanaBritish Settlements © Informa UK

Ltd. Reproduced with permission of The Licensor through PLSclear

2.2.2 Ethnographic Parallels and Modes of Production

Subsequent research in the late 1970s and £88s rejected the conception of CBM

as being made and used only locally and worked to understand and explain the
complexity of production apparent in the archaeological record. By drawing on a variety
of historic and ethnographic evidence for-prdustrial brickmaking from Europe, a

range of explanatory modes of production and circulation that might have been found in
Roman Britain were proposed.§.McWhirr and Viner 1978, Peacock 1971982,

Darvill and Timby 1982, Darvill and McWhirr 1984, McWhirr 193 While the exact
terminology differed between authors, the range of scales and intensities of brick and

tile production present or coexistent in the historical record was continually emphasised
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(Peacock 1979982 ,Darvill and McWhirr 1984). To summaasthis included

everything from seasonal or itinerant activity on a rural estate providing only for
immediate needs (Darvill 1980, Darvill and McWhirr 1984), right up totfoie

municipal brickyards supplying regional administration (Peacock 1979) and
agglomerated kiln sites intensively producing for a wide commercial market (McWhirr
and Viner 1978, McWhirr 1984). In many cases the potential for commercialism beyond
production of immediate needs was emphasised, for example with historic civic
brickyardsor smaltscale estate kilns selling leftover or surplus bricks and tiles
(Peacock 1979). So too was the possibility of-piare activity even on larger kiln sites
due to the unsuitability of the cold, wet winters of northwest Europe for brickmaking
(McWhirr 1984).

The relevance of these models was demonstrated by applying them in the interpretation

of case studies from Roman Britain. As an example, the presence of ungulate animal

prints on brick and tile from Silchester was used to argue that the &hesdned in an

open, shared agricultural space like a farmyard (Cram and Fulford 1979). This

production site was therefore interpreted as operatingtipgtaround agricultural

activities (Cram and Fulford 1979), with tireaking and drying only in thgpsng and

summer, as paralleled in many smaller operations in the ethnographic record (Peacock

1979, McWhirr 1984). The RPG stamps from Gloucestershire (Clifford 1955) and the
matching kiln wasters found at SterOswal d’ s
1982 see figure 2. Avere interpreted in the light of their limited distribution outside

Gloucester (McWhirr and Viner 197fgure 2.9. With the extrapolation of the RPG

stamp as signifyingRei Publicae Glevensiuh® of t he commonweal th of
Glevens ans”, Clifford 1955: 68, Heighway and
accompanying magistrate being listed (McWhirr and Viner 1978, Heighway and Parker

1982 figure 2.7, this was taken together as firm evidence for municipal production.
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The quantityof finds at Minety, with tile scatters, claypits and potentially as many as 10
kiln mounds (McWhirr 1979: 1QZeefigure 2.9 and the range of TPF and LHS stamps
present among topsoil at the site (McWhirr 198dammelin.d) was used to argue that

it represented a nucleated kiln site of multiple different workshops (McWhirr and Viner
1978, Darvill and McWhirr 1984). These magve competed, marking their products
with distinct stamps to help identify them (Darvill and McWhirr 1984, sections 10.7
10.8). While Peacock (1969: 7) has acknowledged that such clustered industries were
historically more typical of potteries, one onlyshta consider the Fletton brick trade
(Hillier 1981, sectior6.2.10) to see that high quality geological deposits could
successfully support many competitors providing there was sufficient demand
(McWhirr 1984). Reassessment by Warry (2017: 91) has suggested that specific
workshops and batches from Minety were limited to a supplementary role in local

supply or to production for a discrete export market. Furthermore, pottery production
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has also been identified at the si&émmelin.d), and it may beéhat some of the kiln

mounds are the results of these activities.

While the organisation of production at Minety is tantalising to consider,

challenging to make firm conclusions because the chronology of the pderly
understoodin common wih many otheRomankiln sites €.g.McWhirr 1979, 1984)
Fulford and Machin (2021212) recently reevaluated the pottery forms excavated from
Minety by Scammell (n.d.), identifying them as typical Claud&ronian formsand
suggesting preFlavian start date for activity #te site This isseveral decades earlier
than prior estimates (e.§cammelin.d, Betts et al. 19975cammell (n.d.16) stated

that dateable pottefprms werenotrecoveredrom theexcavations of the kiln mound
itself, being retrieved frm a ditch on the far side of the field. Timslicaiesthat the

main phases of visible activity at the site are not necessdsypre-Flavian.Moreover,
no pottery kilns have yet been found, sesfing that these activities were divorced from
production at the main kiln mound itself,directcontrast tahe kiln site atL.ittle

London €.g.Fulford et al. 20176).

While production at Minetypegan in the mid to late first centutiiere is no ensensus

as to when it ceased (see also sections10.8). Proposed end dates include AD 90
(Scammelin.d: 3) and the midle of thesecond century (Warry 2017: 95), although

Betts et al. (1997:23) have suggested that manufacture continued until at least the early
third century. Given the uncertainty over the chronology of theisitepossible that

only a single kiln was in operat at any one timélhe finds of a range of bo#tamped
(McWhirr and Viner 1978, Darvill 1979) and relipatterned $cammelin.d, Betts et

al. 1997) tile at Minetyndicate significant production in the firahdsecond centugs
(Lowther 1948, Betts adl. 1997, Warry 2017and may imply multiple workshops or

kilns operating at once (section 10.7.3).
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Figure 2.8: Diagram of the Minety kiln site, Wiltshire. Modified from McWhirr
(1984: 182b)© Robert Zeepvat.

Itinerant activity, whilediscussed with enthusiasm as ethnographic or historic examples
(e.g.Peacock 1979, Johnston and Williams 1979, Darvill and McWIBig#4) remains

less easy to identify. This is because the successful identification of peripatetic
industries requires a good understanding of the local geology and the range of fabrics
produced by regional kiln sites (see sectid3). Nevertheless, iterant production

has been identified in Roman Britain through the analyss¢aohed and relief
patterned t il e -sectivapetrographi¢c analysislod TCM stantpdditile
from a range of sites in Gloucestershire and Warwickshire identifiadge of fabrics,

with each fabric present at only one or two sites. While some nearby sites may have
been supplied by production at a single temporary local kiln (see figure 2.9), the
evidence is nonetheless consistent with a brickmaker travelling beaveage of

locations with the TCM stamp die.
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Figure 2.9: Map showing the location of TCM stamped tile finds from

Gloucestershire and Warwickshire.

The evaluation of the historic and ethnographic record undoubtedly helped to introduce
a morenuanced understanding of production, circulation and the value of ceramic
building material in Roman Britain. While this literature remains an important resource,
its impact has perhaps been less significant than expected due to the nascent recognition
of kiln sites and their products at the time of original publicateog.McWhirr 1979).

The applicability of each model to Roman Britain was thus demonstrated with reference
to only a few comparatively well understood sites or assemblagg®éacock 1979
McWhirr and Viner 1978, Darvill and McWhirr 1984). This approach was therefore
top-down, moving from theory to example. While useful on a-tBsease basis, this
prevented creation of regional or national syntheses and any diachronic understanding
of the modes of production present or coexistent in different parts of Britain throughout
the Roman period.

2.2.3 Distributions and Synthesis

Significant quantities of new evidence have been recovered during commercial work
since the introduction of PPG16 in 1990 (HMSO 1990), some of which has been
summarised, synthesised and published through a research project (Betts et al. 1997)

and a numbeof independent research papers and dissertations (Betts and Foot 1994,
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McComish 2012, Mills 2013, Betts 2016, 2017). Much of this excavation has been
concentrated at a range of predominantly urban sites in the south of Britain (Mills
2013). Coverage of cein regions is thus far from complete. Despite this, the mass of
new analyses of mostly unstamped brick and tile has enabled a new understanding of

CBM production and supply in Roman Britain.

While the range and variation in the products of a numberagdr production sites and
groups have been distinguished (Betts et al. 1997, Mills 2013), the kiln sites themselves
often remain unknown (Betts 26)1 In contrast to previous studies with only stamped
samplegPeacock 1977, Darvill 1979, 1980¢cent resarch has thus had to encompass
distinct groups of ceramics without known sour@eg.Pringle 2006, 2007 Emphasis

has therefore shifted away from the modes of production at individual sites, which
requires a relatively detailed understanding of a $ipegorkshop Peacock 1979,

McWhirr 1984), in order to meaningfully integrate and understand products found at a
disparate range of consumption locales. This understanding has therefore been achieved
by working from the ground up, interpreting the evideimte a distinct picture rather

than through reference to modéle. Hodder 1972pr parallels in other past societies
(e.g.McWhirr and Viner 1978, Darvill and McWhirr 19847 he scale and scope of
research has therefore broadened, successfully encsingpasder regional and

chronological trends of production and supply.

Mills (2013) and Betts (2016, 2017) have both identified a major shift in the production
of brick and tile in Roman Britain, although mainly in ssutheastaround the mid

second cetury AD. Prior to this transition London was predominantly supplied by local
or semilocal kiln sitegBetts 2017)somédikely within the bounds of the city itself

(Betts 20%: 369370). This included both procuratorial and civilian manufacture,
althoughthe procuratorial shipments wepsobablyreserved for major public building
works (Betts 1995). While there were a wide range of medium ordtgnce imports

to the city, for example from the Susqd®etts et al. 1997: 2@)r EcclegBetts 2017:
371)production sites, these supplied only a very small proportion of the Beattis

2017) As an example, the Sussex imports never comprised more than 1% of the total

CBM from any site in London where they were present (Betts et al. 2007:

Following the transitionproduction appears to have switched toducednumber of

kiln sites situated in rural locations much further away from their target markets (Mills
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2013, Betts 2017). Long distance transport thus incraagedns of the total

proportion of the products being suppligdsites While local kilns ceased operation,
including the state controlled tilery in London (Betts 1995), surprisingly many other
production sites also appear to have shut down (Betts 2Dd4€)ite havingreviowsly

had successful, albeit marginal, export maskehis includes both the Sussex and
Eccles sites (Bettd017). The rural brickyards that emerged exported products in much
more significant quantities by land, river and sea. The kilns at Harrold in Blstifue,

for example, produced a distinctive shelly ware that was exporsagnificant

guantities tdhe southeagBetts et al. 1997: 22yp to17km away in the case of finds
atLympne, Kent Betts 2017: 380see figure 2.10

A group ofdistinctive calcareous tiles have also been found across the southern coast of
Britain, from Exetel(Holbrook and Bidwell 1991: 282) in the west td_.ondonin the

east (Betts and Foot 19928-29), and this distribution likely exploited maritime travel

from kiln sitesperhapssituatedn eastern Hampshir@etts and Foot 1994)

While posttransition products are found in significant quantities in London (Betts et al.
1997, Betts 2016), there wezeergent rurgbroductionsites with significant

distribuions furthemorthwestand in the midlandas well(Mills 2013). This includes

the pink grog tempered ware frdstowe, Buckinghamshir@Vills 2013, Peveler 2016,
2018) and the Horningsea ware, distributed around East Anglia and Cambridge (Mills
2013). Harroldiles alsocirculated widely in the south Midlands and Cambridgeshire
(Unger 2009 seefigure 2.10, rather than justo the soutteast
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Figure 2.10: Distribution map of identified Harrold shelly ware ceramic building materials. From Betts (2017: 380)© MoLA.
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While indicating a farreaching change in ceramic building material supply in Roman
Britain, the present picture is incomplete. brgcular, it is unclear how applicable the
supposed transition is to regions even further west and tottie westunderstanding of

CBM from sites like Dorchester, lichester and Bath is currently insufficient to compare and
contrast but t is nonethéessinteresting that production at Minety may have cdase

around AD 150\arry 2017: 9%, though earlieand latedates have been suggested too
(e.g.Scammell n.d.3, Betts et al. 1997: 23At Gloucester, the stamping of the RPG tiles
ceasesround thidime (Warry 2017: 84 Thisperhaps indic&sa reorganisation or
privatisation of the municipal tilework&r production tierecontinued into the third

century (Heighway and Parker 19&2.).1t is perhaps wiser to explore these changes in the
context of economic activity and fluctuations in the Roman Empire as a (#mleler

2018) and patrticularly in relation to pottery and coinage (Going 1992). This is necessary as
the concurrent chayes in supply and demand for CBM are much more likely a response to
major economic oscillations than due to a spontaneous reorganisation-established

and successful industries.

Despite the limitations of the current approach, it still represesigméficant advance in
the understanding of production, distribution and Usgeeda detailed chronological and
regional picture of brick and tile supply in teeutheasof Roman Britairhas been
achieved. While not yet a cohesive national pictureeitablishment of an initial trend

nevertheless presents a model to aestrefine with future research in other regions.

2.3 Thematic Issues

In this section a range of thematic issues in the present study of brick and tile from Roman
Britain will be discussed. These are topics for which a range of evidence has already
emerged, but which have not yet been meaningfully synthesised or explopéd thesir
potential to contribute to our understanding of these materials. This includes the value of
brick and tile in Roman Britain, the garoduction of ceramic building materials and

pottery, and the international context of this material.
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2.3.1 Value

The findings and synthesis of commercial research in the past few decades has yielded
other benefits beyond understanding of production or distribution alone. In particular, the
identification of systematic londistance transport of CBM in Roman Biitdnas

contributed to the development of a more nuanced understanding of the value of brick and

tile in the past.

There has long been an implicit assumption of ceramic building material as a low value,
bulk commodity travelling only shodistances prior to use. In this way it has been
diminutively contrasted with pottery (Hodder 1974, Millett 1990), and the skills and
specialisms of Roman brickmakers sometimes deridgdRodwell 1978 24). This

dismissive view is probably due to therugion of modern conceptualisations of brick into

the theoretical frameworks we apply to the past. Although low cost, the vast majority of
modern CBM in Britain is produced at a restricted range of large industrial production sites
(Bloodworth et al. 200)7and is transported widely across the UK. This stereotype of tile is
therefore perhaps more representative of late Victorian or earlier 20th century brickmaking
and use, encompassing multiple episodes of urban development and postwar rebuilding

across Brigin.

Much ceramic building material in Roman Britain does appear to have been produced and
used fairly locally, for example in the early period at London (Betts 2215/, at York

(Betts 1985, McComish 2012), Gloucester (Heighway and Parker 1982, Y04y
Cirencester (McWhirr and Viner 1978, Darvill 197)dat Dorchesteron-Thames
Oxfordshire(Peveler 2018). However, the range and variety of products being moved
across Roman Britain, particularly in the later period (Mills 2@&ts 201Y, meais that

such a simplistic generalisation of CBM should be reconsidered. As Betts (2016: 106)
notes, the longneld assumption that road transport of bulk materials would be too costly to
be practicable needs to be questioned, especially if one considerarteatnd draft

animals could have readily been supplied by athawe rural brickyard during slack

periods of the agricultural calendar. Moreover, similar {diggance transport of stone from
Ham Hill and Bath, both in Somerset, and from Leicestersbit®ndon has been

identified from early Roman Britain (Hayward 2009), clearly indicating that long distance
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road transport of bulk commodities was a standard practice. Indeed, the interplay of stone
and ceramic building material industries may even ladesved profitable movement of

goods in either direction anday explain the presence of a Hampshire CBM fabric in Bath
(e.g.Betts 2007: 52, sectiorsl, 10.5.3)

Mere longdistance transport, providing that this was routine and thus cost effective, does
not prove the worth of ceramic building materials in the past. Instead, it is important to
contextualise this material among other alternatives (Peveler 2018). While brick is a
relativelyinexpensive andbiquitous building material in modern Britain, in Roman

Britain it was highly resource intensive, requiring substantial clay, water, fuel, skilled
specialists in brickmaking and firing and a suitable clamp or kiln. When compared to
alternatives, notabjyclay, wattle, daub, cobb, timber, thatch or reeds, shingfes
building/roofing stone, the contrast is clear. As such, timber framing with wattle and daub
(Russell 1997), or even unfired clay bricks (McWhirr 1984), formed the basis of many
structures irearly Roman Britain until the second century (Webster 1979: 285). This
occurred widely at sites such as London (Betts 2016, 2017), Leicester (McWhirr 1984),
Silchester (Clarke et al. 2007), Verulamium (Lowther 1948) arnldelValcotsettlementat
Bath (Davenport 2000). The majority of early CBM being used was therpfoteblyroof

tile (Betts 2017: 368), although bricks were frequently used as the basis of hearths (Betts
2016: 100).

The more widespread private adoption and use of CBM in urban canthesearly second
century (McWhirr 1984, Mills 2013) may actually have been due to the prompting of local
government in efforts to reduce fire hazards (Betts 2017: 375), rather than due to any
exponential increase in affordability. Indeed, the sometisigasficant cost of brick and

tile in the Roman world is illustrated in the Diocletian Edict of AD 301, which authorised
maximum prices for a wide range of food, labour, textiles, slaves, animals and building
materials (Michell 1947) ibenarius Communi@ropf 2016: 5), here referred to as units.

In this decree, the maximum cost of a small brick was 4 units, a box flue tile 6 units, and
the maximum daily wage for an unskilled labour was 25 units (Kropf 20168132).

While other brick and tile forms welisted (Kropf 2016: 32), the inscriptions were

presumably too fragmentary to read the cost of these components, but they were probably
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the same price. This implies that the maximum daily wage of an unskilled labourer at the
time was equivalent to the minase of as few as@lceramic building material components.
As a modern equivalent, with the UK minimum wage at £8.72 per hour (GOV.UK 2021),
each brick or tile would therefore cost £18. These circumstances were, of course, part of
an attempt to halnflation in an economic crisis (Michell 1947, Kropf 2016) during a
specific period in the Roman Empire. Their applicability to understanding brick and tile
from Roman Britain at any period is therefore limited, and the price of each component
may have flutuated depending upon the scale of the project and when and where the
material was required. Given the significant number of bricks or tiles needed for only a
single building or roof, the prices of the Diocletian Edict nevertheless indicate that the use
of CBM could at times be an expensive proposition.

Many forms of early tile found in London are directly linked to heating systems and
bathhouses (Pringle 2006, 2007), indicating early elite demand for ceramic building
materials(Lancaster 2012Particulaly during early Roman Britain, heating systems could
only be provided by using specialised ceramic building material components (Webster
1979). While many regions eventually experimented with the substitution of certain simple
ceramic components with stoatternativegWilliams 1971), for exampleeplacingpilae

with stone piergBrodribb 1987: 49)or voussoirs with shaped tufa blocks, ceramic box

flue tiles remained an essential mainstay in heating systems until the end of the Roman
period (Betts 2016108). The construction, maintenance and fuelling of these bathing
facilities would have been extremely costly (Webster 1979) and thus restricted to elite
clients(Lancaster 2012While many workshops successfully produced and marketid

roof tiles and omponents for heating systens;, exampleAshtead Lowther 1948Betts

et al. 1997), the specialisation of the edrdyndonSussexgroup(Black 1985: 3567)
demonstrates the significant and profitable demand for aristocratic bathing facilities. This
workshopproduced box fluegentrally divideddouble box flues and Westhampnett hollow
voussoir formgBlack 1985: 356)all optimised for usen an originalheatng system

(Lancaster 201:2420). That the production of just these products appears to have sustained
the entire workshop fahreedecadesBRetts 2018: Rindicates that these were valuable

products with gnificantdemand.
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The value of CBM no doubtudttuated by component, period and regibespite thisijts

early elite association, which must have continued to be fostered through the widespread
emergence of villagrere 1978), many of which incorporated bathing facilities (Lancaster
2012),as well & widespread uga grand public building programs in the provineegy
Betts1995, Fulford et al. 20)%learly indicates thdirick and tilewas often a valuable
commodity in Roman Britain. The simplistic perception of this material as/&due and

only locally used cannot therefore be maintained.

2.3.2 Cross -craft Ceramic Production in Roman Britain
Joint production of pottery and brickétile has been identified at a wide variety of kiln
sites in Roman Britain. Despite this recognition, little effort has been devoted to integrating

these materials either in studies of production sites or in wider syntheses of these industries.

Co-prodction of ceramic building materials and pottery has been demonstrated at both
civil and military kiln sites in Roman Britain. At Holt, Denbighshire, the twentieth Legion
produced brick and tile, pottery and even glazed wares (Grimes 1930). The two Legions
successively stationed at York have been shown to be responsible for the production of
much Roman brick and tile in the city (Betts 1982, 1985), but also local Ebor Ware (Perrin
1977, McComish 2012). While the evidence is less ateérit appears thatdlian
contractorsat Heworth, just outside Yorknay also have been-pooducing tiles and

mortaria to supply the Legions there (Lawton 1993, McComish 2012). A similar situation
has been tentatively identified at Caerleon, where a civilian kiln sitelatdBe

demonstrated evidence for thew@duction of brick and Caerleon ware pottery (Swan and
Philpott 2000: 63), presumably for the local fortress.

There is als@ range otvidencefor purelycivilian co-production.n London,

procuratorial stamps are present on ceramic building material and pottery (Betts 2016,
2017), with die types 1 and(figure 2.11)uniquely being applied to bricks, tegulae and
mortariaforms (Betts 1995: 207). While the kiln site has not been located, tile wasters with
procuratorial stamps have been found in the Cheapside area of London (Betts and Smith
2014: 6970), probably indicating local production in the bounds of the RomanRBetyy
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2016). The limited use of the same dies on both pottery and CBM implies manufacture
under the same oversight (Betts 1995), although the workers and kilns used may have been
different.

[PPBRLON]| |

Figure 2.11:lllustration of the two procuratorial stamp diesapplied to bricks, tegula
and mortaria. Modified from Betts (1995:figure 1). Betts, I. M., 1995. Procuratorial
Tile Stamps from London © Cambridge University PressReproduced with

permission of The Licensor through PLSclear.

Co-production of pottery forms, includingortaria, flagons and pitchers, and brick and tile
has also been identified at Minety (McWhirr 198¢ammelin.d). Both tile kilns and

smaller pottery kilns and wasters have been excavated at the Nepeni@a Little London

site near Silchester (Fulford et al. 2017), indicating clegsroduction at a securely dated
and shoHlived site (Fulford and Machin 202211-212). The kiln site at Harrold,
Bedfordshire also produced pottery alongside its distinctive shelly CBM wares (Betts et al.
1997: 22). The extensive coarseware Roman pottery kiln sites at Brockley Hill, Middlesex
(Castle 1976, Smith et al. 2008) halsoabeen indicated as a possible source of ceramic
building materials from London and the southeast (Betts 201Btdwever, hdisputable
evidence of tile kilns and definite wasters from the &ze yet to béound (Jones 2008:

129). Pink grog tempergubttery and CBM fabrics were produced around Towcester,
Bedfordshire, and circulated around the Midlands (Mills 2013). Frequentaarence of
these products has been noted (Mills 2013: 465), including at Dorclesiérames,
Oxfordshire (Peveler 201@018), indicating use of the same transport networks, if rot co

production.

While joint production of pottery anceramic building materiais the Roman period was
not universal, it was certainly not uncommon. The division between these industries has

therefore emerged as part of atomistic traditions in archaeological materials and material
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culture studies more generally (Tite 2008). It must be acknowldtigethe two fields of
ceramic study are very different, especially in regard to the diversigyrag observed
(e.g.Tyers 2014 vs Brodribb 1987) and the sheer depth of research into Roman pottery in
Britain (Tyer 197199998 divisiondtc@&amicrprodudion sites into

CBM or pottery manufacture on the basis of rectangular or circular kiln shapes has not
helped the matter. While broadly correct, CBM can still be competently fired in circular
kilns as McWhirr (197998) did in fact observe. Indeed, di Caprio (1979: 91) noted that
several historic brickmakers in Italy preferred to use circular kilns as it allowed a better
control of the draught and kiln environment during firing. Such a simple binary division
between pttery and CBM production potentially excludes much interesting evidence, but it
also focuses researchers on only one aspect of a site, rather than enabling a holistic
understanding of its total production and local or regional role.

The somewhat artifial distinction between pottery and ceramic building materials has
prevented a detailed understanding of ciasdt ceramic production in Roman Britain.

Few studies, for example, have compared the fabrics of pottei@Bkdrom the same

sites. Exceptionmclude Betts (1995), with procuratorial tiles and pottery from London,

and Swan and Philpott (2000) with material from Tarbock, Merseysitiee Haw

materials, processing and firing techniques and conditionsfovene to be consistent

between pottergnd CBM, then this could be interpreted as evidence for-crasis

production, perhaps by the same individuals. The evidence for the production of glazed
vessels at Holt (Grimes 1930: 182figure 2.12)is particularly intriguing as it indicates

rare glaing skills present alongside pottery and CBM manufacture by the Legions. Peveler
(2016: 7) has indicated that the supply of pink grog tempered brick and tile to Dorchester
on-Thames Oxfordshire, may have been alongside the transport of large storagetjees
same fabric, perhaps containifogpdstuffs (Taylor 2004: 61)his would indicate that
crosscraft interaction was not necessarily purely ceramic, but that building materials might
also have been circulated with the movement of agricultural prodadeperhaps other
consumables too. Ultimately, this understanding eprmuction and c@irculation may

help to shed light on why so many small batches of imported brick and tile are present at

sites often well supplied locally, as in early Roman Lon(ietts et al. 1997, Betts 2016,
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2017) at Dorchestesn-Thames Oxfordshire (Peveler 2016, 2018), Silchester (Machin
2018) and at Bath (Betts 2011, 2015).
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Figure 2.12: lllustration of a vessel used in the production of greeglazed wares at the
Legionary tilery at Holt, Denbighshire. From Grimes (1930:Plate X). © The National
Library of Wales.

At a greater scale, shifts in CBM production should be condpaith changes in pottery
manufacture and supply in order to define regional or provivide economic
understandings of these industries and societies (Going 1992, Peveler 2018). That it is clear

that many sites produced both products only enhances ¢begiky of this integration.

Given the continuity of certain late Iron Age pottery industries in southern Britain into the
Roman period, for example the Dorset Black Burnished Wares (Morris 1994, Gerrard
2008), or Severn Valley Wares (Morris 1994, Tinli®00), this may have offered an

alternate route for indigenous communities to adopt the manufacture of Mediterstylean
ceramic building materials, after already supplying pottery and supplies to the Roman army
(Gerrard 2008) or emerging local towns eT$tudy of ceramic eproduction thus has clear
potential to contribute to our understanding of material and economic issues in Roman

Britain.
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2.4 International Context

Despite research into ceramic building materials from Roman Britain spanning more than
seven decades, the international context of this material is not well understood. This is not
becauseContinental finds hae not been regularly referred.ttndeed disparate studies

have drawn a range afinor conclusions as to the relationship between brick and tile from
Roman Britain and the rest of the Empjeeg., Brodribb 1987, Betts et al. 1997, Lancaster
2012,201%, Mills 2013), but these have not yet been sysisedWhile thecurrent
understanding is far from complete, fhresenevidence suggests that ideas or prototypes
continued to be introducedto Roman Britain\Warry 2005, Lancaster 2009, 2@).5but

were rarely transmitteish the other directioffe.g.,Lancaste2012,2015b).

2.4.1 Research Focus

Research in Britain has tended to focus exclusively on material from the provVinses

true oftotal or partial collections from individual sites (Cunliffe 1971, Brodribb 1979,
Foster 1985, Viner and Stone 198§ouped material from a town or city (Mepham 2001,
McComish 2012, Peveler 2018, Warry 2021), regido\Whirr and Viner 1978Betts and

Foot 1994, Warry 2017, Machin 2021) or from Britain as a whole (Betts et al. 1997, Warry
2005). Comparative Continental examples are therefore referenced sporadically in the
literature oftenin response to finds of a specific stamp inscripteix.Clifford 1955,

Bogaers 1977, Peacock 1977, Swan and Philpott,20@@ry 2010 or artefact typed.g.
Cunliffe 1976,Brodribb 1987 Mills 2013). An exception to this inward focus is Lancaster
(2009, 2012, 2015) and perhaps Mills (2013), who both have strongrbankig in

Continental or Mediterranean Roman research. While comparison of CBM with material
from other provinces can draw valuable conclusieng.Betts et al. 1997: 46, Swan and
Philpott 2000), these are often disjointed and can be extremely localiseale.

Nevertheless, the present evidence of a range of artefact forms and stamps from Roman
Britain indicates a complex relationship with innovation and transmission between the rest

of the Empire.
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2.4.2 Innovation and Transmission of Forms and Features

Many forms ofceramic building materiah Roman Britain were ubiquitous across the
Romanworld (Brodribb1987), for example tegulae, imbrices, and various sizes of simple
flat bricks(McWhirr 1984), among many other componehtswever, he apparentack of
some common forms in the provinieas been notedior examplehe absence dfiangular
bricks used tdace rubblecore walling (Brodribb 1987: 49)n addition to embracing a

wide array of established ceramic building material forms, there is also a range of evidence
for the innovation, experimentation and transmission of new brick and tile types in Roman
Britain (Lowther 1948, Lancaster 2012, Betts 2017). The best example is the products of
the aforementioned LondeBussex group (Black 1985: 35%. While they invented the
Westhampnett hollow voussoir forffigure 2.14, and thus inspired hollow voussaoiles

more generally (Lancaster 2012: 437), this was actually just a part of an innovative new
heating system. Full box flue tiles were likely a slightly earlier invention from the Italian
mainland (Brodribb 1987: 71Neverthelessthe Sussex workshop @ted new double bex
flue tiles with a central divider and various -@uts(figure 2.13)specifically to enhance the
movement of air between hypocausts and box flue wall linings (Betts et al. 2997: 8
When combined with the Westhampnett hollow voussthis allowed the roof to be part

of an integrated system significantly improving air flow and heating efficiency (Lancaster
2012: 420, 431). It may also have preverteddensation dripping onto the bathers, which
Senecaecordedas aparticularly unbearable phenomenon of earlier heated lratlaly
(Webster 1979289).

Westhampnett hollow voussoir forms of the LondRussex group have been found in

London and across much of theutheasof Britain (Black 1985, Lancaster 2012, Bett

2017), although most concentrated around Chichester (Betts et al. 1997: 19). By contrast its
successor, the typical hollow voussoir fofiigure 2.14).enjoyed much more widespread
deployment and was usatimore than 100 sites across Roman Britain ftoenearly

second century onwards (Lancaster 2012: 437). These ranged from small bathing rooms at
villas, for example at Beauport Park, East Sussex (Brodribb 1979), to the Great Bath and
Spring Reservoir Enclosure building at Bath (Cunliffe 1969, Cunliit Bavenport 1985).
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Figure 2.13: lllustration of an innovative hypocaust heating system using the centrally

divided double box flue components of the Londoibussex group laid horizontally.

From Betts et al. (1997figure 4). © Study Group for Roman Pottery.

Z

Figure 2.14: lllustration comparing an early Westhampnettstyle hollow voussoir

(left) with the later, more typical form.
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Not all experimentation appears to have been so successful. A distinctive type of box flue
tile made with a fiskiailed clamp protruding from the upper edggure 2.15 has been
identified from the kiln site at Ashtead, Surrey (Betts 2016: 10&itlrexamples have

also been found at the local villa (Lowther 1948: 6). The intention of the projection appears
to have been to allow the fishtail to be mortared into the wall behind, thus anchoring the
wall jacketing without the need of the usual iron clarfipstts 2016: 100\While

ingenious, his must have been a fragile component, and thus unable to withstand
significant travel (Lowther 1948). The limited distribution of these forms probably implies
their lack of success. Together with hollow voussoir fofbascaster 2012), and indeed a
range of other unique varianes.§.Betts 2017: 10.03) and odditiesBrodribb 1987: 95

97) this clearly demonstrates that there was experimentation and innovation in brick and

tile manufacture in early Roman Britain.

Figure 2.15: Photogvrtaaph eodf’ ab odki sftliunec ttiiviee ‘|
Ashtead kiln site, Surrey. FromLowther (193Q plate 1V). © Surrey Archaeological
Society.
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Most new specialised forms appear to have been introduced from outside Ratai@n Br
(e.g.Brodribb1987, Lancaster 2009, 2015), but for a wide range of ubiquitous components
there appears to have been little modification or change (Brodribb 1987). Tpouake

an exception. While Warry (2005: 143) initially conceived his type C cutaway group as a
later introduction to the province, finds from a secure fingd-century context in London
(Mills 2013: 466) from the Neronian Little London kiln site (Fulford 2022 pers. comm.)
and more widely across urban centres in southern Britain (Warry 201 8h94)that it

was present from an early dag@d was probablysedin the Mediterranean from thith
century BC (Mills 2013: 458). One cutaway group that remains consistent with new
introduction are the Group D cutaway forms (Warry 2005, Mills 2013). Téweskighly
prevalent on military site@Varry 2005 2010, and thus may well be a Legionary
innovation introduced from the Continent during the third century, perhaps linked to
Severan military reform@Mills 2013 459. The apparently isolationist natuséceramic
building material production in the Legions in Britain has been noted by Warry (2010:
145). Further comparison with Continental military tegulae may indicate if the Group D

cutaways were indeed foreign innovations, or perhaps a practice thaeshin Britain.

A range of ceramic building material forms used only in vaulting appear to have been
introduced into the province sometime after the Conquest. This includes vaulting tubes
(Brodribb1987: 878, Lancaster 2009) and armchair voussoirs (Brodribb 1987; 46

Lancaster 2015). These are specialised and visually distinctive components, and it may be
that this has enabled their identification as foreign innovations, while a range of otbker no

but less conspicuous forms may have gone unrecognised. In any case, these components do
not appear to have been widely used in Britain, perhaps outcompeted by the local and
popular hollow voussoir form of barrel vaulting (Lancaster 2012: 437).
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Figure 2.16: Illustration of ceramic pipe rims found by Cunliffe during excavations in
the West Baths.From Cunliffe (1976: figure 14). Cunliffe, B. W., 1976. The Roman
Baths at Bath: The Excavations 19695. © Cambridge University PressReproduced

with permission of The Licensor through PLSclear.
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Terracotta vaulting tubes were perhaps invented ithing century BC in Sicily (Wilson

1979: 32). While used sporadically in the Mediterranean Roman world (Lancaster 2015),

this method of vatilor dome construction became ubiquitous in Hoedtury North Africa
(Lancaster 2009: 6). In Britain, these components have so far been identified from the
Fortress baths at Chester (Mason 1990), Caerleon (Zienkiewicz 1986: 334), York
(McComish 2012: 19202), Bath (Cunliffe 1976: 28) and perhaps other sites, although
the forms of these tubes can easily be confused with water pigeBrodribb1987: 84).

Indeed, Cunliffe (1976: 31) noted that the terracotta tubes found in the West Baths at Bath

bore scant resemblance to North African syritype examples, and was thus unsure of his

i nterpretation. Lancast erdddferdntsl© d vaultidg

wor k

t ub e, ' (sefigufeR.d? which more closely resembles the Roman Baths examples

(figure 2.1§. This is a form with a distribution predominantly restricted to the Rhine area,

its Legionary bases, and the south of Frghemcaster 2009: 5). This perhaps indicates

that vaulting tubes were introduced into Britain via the military, and indeed the finds at the

military sites above appear to confirm this.

Salles D'Aude

Rimini
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Figure 2.17: lllustration of a range of vaulting tubes, lower row, ad vaulting pots,
upper row, from sites across the Roman Empire. From Lancaster (2008gure 5).

Reproduced by permission of the Construction History Society
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2.4.3 Innovation and Transmission of Marks and Impressions

The analysis of stamped aralief-patterned tiles from Britain and the Continent also offers

a range of insights into transmission of building materials and practices.-patiefned

roller dies were used by civilian tilemakers in Britésection 2.1.2), andhésempressions

were applied to only a minority of produgesg. Fulford and Machin 2021: 21%ith the
remainder combed or knife scored, and have been interpreted as a means to mark batches
submitted as part of contracts (Lowther 1948, Black 1985). Radiéérned tilesverea

relatively widespread phenomena in southern Britaig.Lowther 1948, Black 198Betts

et al 1997) probably dating to the later first century (Fulford and Machin 2021, see section
2.1.2) On the Continent, similar impressions eppto have only been studied in western
Germany é.g.Baatz 1988). These tiles date to the later second century (Betts et al. 1997:
46), implying that the practice of applying rolieies to CBM may have been invented in
Britain. The Germarexamplesareagood deal later than many British examples (e.g. Betts

et al. 1997, Fulford et al. 2017), arkearly differentin design (Betts et al. 1997: figure 22)

and wereapplied toa different range of tiles (Betts et al. 1997:.46)herefore seems

unlikely that the idea was directlyansmitedby an itinerant tilemaker fromritain.

Instead, it may be a case of independent innovation derived from an established Continental

use of very small rolledies on potteryg.g.Lancaster 2012: 435).

Military stamping appears to have originated with Legions stationed on the Rhine during
the middle of thefirst century (Kurzmann 2006: 2€8), with the practice only being

adopted by Legions in Britasometimearound the beginning of tleecondcenturyAD

(Boon 1984:15-16,RIB II(4): 125. The earliest dateable military brick stamps from
Roman Britain are those of the Legion IX Hispana from Y&IB(11(4): 168), which must
pre-datetheir disappearandsy the end of the Trajanic perioBirere 1978160, i.e.prior

to AD 117. The adoption of civilian stamping during the early second century (Heighway
and Parker 1982: 62, McWhirr 1984: 30) has therefore been suggested as being inspired by
initially foreign military practices (Warry 2017: 8»ntraHeighway and Parker 1982: 62),

or perhaps by integration of serving or retired Legionaries into civilian brickyards
(McWhirr 1984: 30)However, arcular Imperial stamps were being applied at the Little
London tilery just after the middle of the first century ARulford et al. 2017: 9). The
procuratorial stamps from London are associated with Flavian public building projects
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(Betts 1995: 21-220), indicatinghatthey alsdikely predate the introduction of military
stamping in Britain. A find of an RTVSCVS staetptile from a secure Flavian context at

the Caerleon fortress batt&opon 1984: 22Zienkiewicz 1986: 2:8) also points to local

civic stamping prior to adoption by LeglibAugusta. The significance of the military in
civilian adoption of stamping in Britain has therefprebablybeen overemphasised. While
there was civilian tilesstamping in Londong(.g.RIB11(5)), the quantity and range of stamps
yielded has been limad (Betts 2017: 370), and it is unclear if these practiezespread
through familiarity with the procuratorial brickworks. As such, the mechanisms of adoption
of stamping in Britain are not well understoattd may be better elucidatéadough future

research andomparson toContinental civilian stamped products.

2.4.4 International Transport

The CL BR stamps of the Classis Britannica are the only ones to have been found at sites in
Britain and on the Continent (Peacock 1977, Crowley and Betts 198%gver,

distribution on the other side of the channel was not significant, being restricted to

Boulogne and Desvres (Peacock 1977: 236), botloith-eastFrance. While this research

is now dated, it remains the only identified transport of brick and tile across the channel,
whether military or civilian. It is possible that other CBM was trangabaicross but has

not yet been identified, which is especially likely if the material was unstamped. That this is
probably not the case is supported, to some extent, by results from the study of monumental
carved stone from Roman Britain. Hayward (2009: 195 identified Continental building

stone being imported into Britain during the early Roman period, partic@aibaires a
polypierfrom the Lorraine border region of France and Germany. These early and probably
military imports stopped only a few dmies after the Conquest, by which time a range of
suitable building stones had been identified and successfully quarried within the province
(Hayward 2009: 100). While marble continued to be imported into Britain in negligible
guantities (Russell 2013),ithimplies that bulk material transport of building stone across

the channel into Britain became rare even before the end of the first century AD (Hayward
2009). Despite the londistance transport to the southeast necessitated by exploitation of
stone outrops in the Cotswolds or Leicestershire (Pearson 2006, Hayward 2009), use of

high-quality native stone supplies apparently still superseded foreign imports. The same

70



scenario may perhaps have been applicable to any commerciatberstel transportation

of ceramic building materials.

2.5 Chapter Conclusion

Roman ceramic building material was introduced into Britain soon after the Roman
Conquest in AD 43. While initial production and consumption was largely concentrated in
the southeastby the early second century brick and tile appears to have been widely
adopted across southern Britain. Once established, the manufacture of ceramic building
materials continued until the end of the Roman pe@kpite this continuitythere were
substantial changes in the production, use and distribution of brick arfttelsghout these
four centuriesWhile the early period was characterised by a range of innovations, a
preponderance of local kiln sites and the use of stamps, later production included a
restricted range of CBM forms, systematic latigtance transport fro rural kiln sites and,

eventually, a decline linked to increased recycling and use of roofing stone.

The changes in CBM use and circulation have come to light largely as a result of research

in the past three decades. While earlier studies made impoatatnibutions, particularly in
understanding the range of modes of production present in Roman Britain, these were
disparate and targeted select sites or stamped assemblages. More recent research has had tc
encompass large unstamped assemblages from ecmatty funded excavations. The

analysis and synthesis of this data has, for the first time, enabled the creation of diachronic

regional understandings of CBM production and circulation in Roman Britain.

The identification of systematic lordjstance @nsport of brick and tile by road or sea in
Roman Britain has had further implications. This has necessitateehvalteation of early
perceptions of CBM as a high bulk, low value commaodity travelling only locally. Given the
importance of tile components the construction of Roman bathhouses, CBM production
in Britain could have been fostered by elite demand for these facilities. While the exact
value of ceramic building materials in the past is challenging to discern, thislistagce
transport and ek patronage nonetheless suggests that at times brick and tile were highly

valued and in significant demand.
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Theproduction of ceramic building materials should not be considered in isolation. While
pottery and CBM manufacture in Roman Britain has largeln considered separately,

there is significant evidence for-gooduction at a range of legionary, procuratorial and
civilian kiln sites. In future, studies of such sites should compare and contrast the ceramics
present in order to establish the potdritiacrosscraft production. Future syntheses of

pottery or brick and tile should integrate results from the other field of study in order to
develop a holistic understanding ofpmduction, ceransport and the development or

decline of ceramic indusés in Roman Britain.

To achieve a truly holistic understanding of CBM in Roman Britain, the present evidence
must be systematically compared to material from the wider Empire. A brief review
indicates that a range of brick and tile innovations were introduced from Westepeturo
the Mediterranean throughout the Roman period. By contrast, otherwise successful new
forms of CBM invented and used in Britain were apparently never adopted outside the
province. The only evidence for creslsannel movement of brick and tile remaiins

stamped material produced by the Classis Britannica. The introduction of new forms was
therefore probably facilitated by the movement of specialists into the province, including
the Legions, and there seems to have been little transmission in thdicgbgon.

Integratedesearch in Europe and Britainreqjuiredto test thishypothesis

To conclude, understanding of the ceramic building material from Roman Britain has
clearly advanced significantly as a result of more than 70 yeaes@drch. The

establishment of diachronic regional pictures of production, use and distribution in parts of
Roman Britain represents a particularly significant achievement. While understanding of
many assemblages from the north and west of Britain reraiited, the provision of

initial outlines in other regions nevertheless presents a model for future research to test and
compare against. Moving forward, it is important to establish a greater holistic
understanding of CBM in Roman Britain, whether thiougegration of research with

pottery studies, building stone syntheses or with Continental brick and tile.
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3 The Study of Roman Ceramic Building
Materials in Bath

This chapter will review the development of the study ofcgramicbuilding materials of
Roman Bath. By exploring how previous researchers approached and recorded finds of
ceramic or stone building materials, the evolution of the present understanding of the
Roman Baths is outlined. This traces a thread from the eatigguarian notes of

inscriptions and sculptures in the city, though Georgian and Victorian investigations, to the
seminal syntheses and excavations of Cunliffe (1969, 1976) and Cunliffe and Davenport
(1985) and up to the present. Finally, this chapteclooles by summarising what is known
about the origins and composition of each of the four assemblages of ceramic building

materials from the Roman Baths that are investigated in this study.

3.1 The Antiquarian Period

The antiquarian period, spanning appmately AD 15001900, constitutes the longest
period of study in Bath’s history. Per haps
intersection of local to nationakcale studies encompassing the Roman remains from the

city over a period of sevdreenturies. For much of this time Roman ceramic building

materials from the city were largely neglected in favour of stone sculptures, inscriptions

and, eventually, the study of structures. It is nevertheless illuminating to discuss the
development of thetudy of Roman stone remains from the city more generally, in order to

contextualise how building materials were viewed and considered at the time.

3.1.1 Early Research

The study of Roman remains in the city of Bath began with the visits efttiest British
antiquarians John Leland.§.Smith 1907) and William Camden (Gibson 1722) in the 16th
century. Both described a range of Roman sculptures and inscriptions that had been
incorporated into the Medieval town wa{BEmith 1907140141, Gibson 1722: 992).

Roman material had undoubtedly been extensively excavated in the city prior to these
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visits, especially for the robbing of stone in the Medieval period (La TBatteman and

Ni blett 2016) . Il ndeed,i ntt hev@lchtBEnweglliys mtdleesgys ‘t7
yet still visible, state of the Roman structures in the early medieval perméérle 1872,

Leslie 1961)However the presence of Roman remains in the city does not appear to have

been widely publishelefore tie popular itineraries of Camden and Leland

While Leland (Smith 1907) and Camden’s (Gibson
finds of Bath were brief, subsequent local or visiting antiquarians devoted more effort to

publishing every detail of these aady newly excavated inscriptions and sculptures. In the

earlier 18h century, Guidott (1698), Musgrave (1719) and Horsley (1732), among others,

produced considerable tracts focussed on the interpretation of these Roman inscriptions. By

the very end of th&8th century, discussion more heavily emphasised architectural and

sculptural elements, and reconstructiaag.(Collinson 1791, Englefield 1792, Pownall

1795, Warner 1797), at least in part a result of the momentous discovery of the first

fragments oftie temple pediment, with its iconic Gorgon head (figure 3.1), in 1790

(Englefield 1792: 325).

Figure 3.1: lllustration of the iconic gorgon head of the temple pediment from Bath,
discovered in 1790. From Scharf (1855igure 1). Scharf, G., 1855. Notes Upon the
Sculptures of a Temple Discovered at Batl®© Cambridge University Press.

Reproduced with permission of The Licensor through PLSclear.
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The Roman carved or inscribed stone antiquities of Bath were becoming increasingly well
known, especially through inclusion in works of a national scope, for example by Carter
(1786) or Lysong(1813).In contrastthe ceramic building materials discovered at the
settlement received much more limited attention. Finds of Roman bricks and tiles were
occasionally noted, describegeld.Wood 1742: 6263, Collinson 1792: 9, 15, Pownall

1795: 26, Phels 1836: 166), and sometimes even measured and illusteagefdarth

1864: 95) when excavated in the city, particularly when found as part of a preserved
hypocaust. This included areas of hypocausted rooms exposed in the East Baths (Collinson
1791: 9) diring destructive works in the mitBth century (Cunliffe 1969: 90J.hese

materials appear to have been entirely ignored by many other authors, and it is likely that
the finds and hypocausts recorded represent only a fraction of the total material
encounéred While the functions of pilae and box flue tiles were often correctly surmised
(e.g.Wood 1742: 6263, Scarth 1864: 887), especially when found-situ, no further

questions about their production or provenance appear to have been posed.

3.1.2 Later Excavations

Towards the end of the 19th century, the emphasis in archaeological research and
publications on Roman building materials in Bath began to shift. Instead pfetieus

focus on inscriptionse(g.Guidott 1698, Musgrave 1719, Hagl1732), oarchitectural
reconstructions (Collinson 1791, Englefield 1792, Pownall 1795, Warner 1797), work
began to consolidatdisparateexcavation accounts and finds into a more coherent
understanding of the Roman settlemeng (Phelps 1836, ScarttB64, 187%. This

continedt o t he turn of the century with Haverf
research was substantially enabled through the excavations of Irvine (1873), Mann (1878),
and Davis (1881, 1884) in the late 19th century, whistealedmuch of the plan of the

Roman BathsThese investigatiorsxposedsubstantial areas tiie Great Bath, the Spring
Reservoir and parts of the East and West Bditdpsre 32), enabing a unified

interpretation of the different structures of the complex for the first time.
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Image copyright

Figure 3.2: lllustrated plan of the areas of the Roman Baths known by about 1886, largely as a result of excavatibp®avis and

assistants Irvine aad Mann. From Cunliffe (1969: figure 29).© Society of Antiquaries of London
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While the ceramic building materials recovered from the excavation of the Roman
Baths during this period elicited description (Scd®B83: 266, 1886: 76, Davis 1884:
14), these did not significantly improve on the standard of previous resBacch.
observationdiadfocussed primarily othebox flue tiles and pilae frorthe hypocausts
and heated roonexposede.g.Collinson 1791: 9Pownall 1795: 26, Phelps 1836:

166). In contrastD a v 9(1884) excavations of the baths yielded significant portions of
the Period Ill vaulted roof of the Great Bath, largely made up of hollow voussoir tiles
mortared togethgffigure 33), with a large fragment of a brick arch preserved from the
western end of the vault (Davis 1884: 14). Scarth (1883: 266), Davis (1884: 14) and
later Haverfield (1906: 5.iii.4) described the shape and dimensions of the individual
hollow voussoir tiles and spelated on the structure of the roof, but offered no wider
insights. The study of Roman ceramic building materials at Bath in this period clearly

remained in its infancy, and questions of provenance, production and transport do not

appear to have been cafered.

s e e o LR ¢ T M
Figure 3.3: Photograph of the Great Bath after excavation in 1884, with fragments

of the vaulted roof in-situ where it fell. From Haverfield (1906: Figure 28).
Reproduced with permission from “A Histol

17 , VaCounty Higtory, London 1906, © University of London
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While not actually working in Bath, or indeed even considering ceramic building
materials, the research of geologist George Poulett Scrope deserves an honourable
mention. His (Scrope 1862) excavatiordaeport of a Roman villa at North Wraxall in
Wiltshire, 19kmnortheasbf Bath and just within the bounds of the hinterland area
(section6.1.2), presents a clear contrast to much antiquarian work, and suggests what
could have been achieved in the stoflthe building materials in Bath had many past
practitioners had a similar perspective.

As with the work of Irvine (1873), Davis (1881, 1884) and later Haverfield (1906),
Scrope(1862) prioritised reconstructing the floorplan of the villa, focussing on the
wider picture of the site. Unlike his peers, and indeed many afterwards, Scrope (1862:
60-70) made frequent reference to nearly all the stone encountered during the
excavatiorof the villa, noting locally quarried freestone, fragments of marble,
calcareous tuff, quartzose pebbly grit quernstones as well as schistose sandstone roof
tiles. While this visual identification may seem unspectacular, in comparison to his
contemporarie# constituted a significant improvement. More than this, Scrope (1862:
67) began to conjecture on the selection of the stone and the complexities of its

movement:

"It is remarkable that the Roman builders should have preferred to employ the
heavy tilesbne of the coal formation which had to be fetched from a distance of
at least fifteen miles, instead of that of the lighter Fenestble beds, which

might have been quarried close by, and which has been exclusively used for
roofing purposes in the neighlothood in modern times."

While perhaps of little relevance to the study of Roman brick and tile in Bath, the fact
thatScropewas beginning to pose questions about the economics of Roman building
material production, transport and use at such an early tinnghly lsignificant. It is a
shame that his approach and perspectives were not more widely adopted by later
researchers iBath, as the study of Roman building materials in the city might have

been much advanced.
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3.2 The Rescue Period

The period of rescue archaeology in Bath comprised much of the 20th century, from
approximately 1900 until the introduction of Planning Pol@guidance (PPG) 16 in

1990 (HMSO 1990). It therefore represents a move away from thegetarel

amateurs responsible for much interpretation of finds before thisadgtS&tukeley

1776, Pownall 1795, Scarth 1864), and the extensive excavationsRirtien Baths
performed by Davis and assistants (Irvine 1873, Mann 1878, Davis 1881, 1884) without
formal archaeological training. Instead, the 20th century and the rescue period saw the
emergence of several professional archaeologists publishing or emgavatan finds

and sites in the citye(g.Richmond and Toynbee 1955, Cunliffe 1966, 1969, 1976,

Blagg 1979), though in several cases a response to imposing developm<urliffe

1976, 1980, Wedlak&979), often with limited time and funding (Davenport 1999: i).
Cunliffe (1969, 1976) and Cunliffe and D:
syntheses occurred in this period, significantly advancing the understanding of the
development of the Romdaths. Nevertheless, the ceramic building materials from the
site and from other excavations in the city received relatively little study, though what
was completede(g.Foster 1985) still represented a significant advance upon the

investigations of eadir researchers.

3.2.1 The Early 20th Century

As Cunliffe (1969: v) noted, Bath was relatively quiet in terms of archaeological
research until the | at ewadd@®lOpmentbegarnirthe a r
city (e.g.Cunliffe 1979). This is partularly true for the Roman Baths complex, which

after the spectacular discoveries of the previous century (Davis 1881, 1884) experienced
only limited investigation in the first half of the 20th century. What little new work

there was extended knowledgeeatremities of the baths to the east (Knowles 1926), or
reviewed already weknown finds and structures.g.Taylor 1954, Richmond and

Toynbee 1955). Knowles (1926:5) does deserve credit as the first to distinguish

specific phases of construction hetbaths, and this was later elaborated by Cunliffe

(1966, 1969). With the small amount of new research at the Roman Baths during the
first half of the 20th century, it is unsurprising that the building materials from the site

continued to receive littleatlicated study during this period.
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In the rest of Bath there was limited archaeological work until the 1960s. These
excavations€.g.Taylor 1913 Bush 1918, Wedlake 1966, 1979a, b) were restricted in
size and scope and generally contributed little weustanding the building materials of
Roman Bath, with only small amounts of ceramic building materials being feund (
Wedlake 1979: 82). As with many previous researchegsCollinson 1791, Phelps
1836, Haverfield 1906), these materials appear ve baen discussed primarily in
relation to the structures they comprised, where presemt/{edlake 1979: 82,

Cauvain and Cauvain 1991: 130).

3.2.2 The Later 20th Century

From the | ate 1950’'s onwards the volume of ar
increasedd.g.Cunliffe 1979, Davenport 1991, 1999). This appears to have been driven
largely by postvar development of derelict buildings, many of which had suffered
damage or destruction during the Second World War air raids on the gtyycker

2021 1-2), for example St James Church on Lower Borough Walls (Wedlake 1966: 93).
New research ahe Roman Baths during this period vilasteaddriven by the

formation of the Bath Excavation Committee in 1963 (Cunliffe 1979: 2), which set out
to resolve outstanding archaeological questions over the complex (Cunliffe 1969: v),
though their remit covered sites across all of Bath (Cunliffe 1979). This mission was
later continued by the Bath Archaeological Trust, formed in 1977 (Davenport 2021:
232).

With this slew of new work, the understanding of the building materials from the
Roman town, although primarily those used in the monumental baths and temple
complex, did improve somewhat. Cunliffe (1966, 1969, 1976, 1979) and Cunliffe and
D a v e n p 08b)tworls on tha Igaths, Spring reservoir, Temple and Temple Precinct
area was seminal, creating a detailed understanding of the development of the entire site
for the first time. Nevertheless, it is clear that the stone and ceramic building materials
of thecomplex did not represent a research priority during these projects. In the earlier
publications, Cunliffe (1969, 1976) generally referred to ceramic building materials
where they could shed light on the arrangement, function or development of different
structures, whether hypocausted rooms of the East (Cunliffe 1969 18)3r West

Baths (Cunliffe 1976: 1:43), or the Period Il vaulted roof of the Great Bath (Cunliffe

1969: 98). The range or dimensions of the components themselves were not presented
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independently, despite very similar ceramic building materials being described and
illustrated in a dedicated chapter (Cunliffe 1971:443 in the near contemporary

publication of the finds from Fishbourne Roman Palace by the same author. The reasons
for this are not clear, but may perhaps be a result of different fundinge pressures

in each project. Despite thigsources could clearly still be found for the analysenof
assemblage of unusual ceramic pipes found in the hypocaust of the mainuepufar

the West Baths (section422), which were weighed, measured, visually analysed for
fabric types and il | ust r32)papa onahe WesaBaths. o f
Meanwhile, the ceramic building materials from these excavateogsQuniffe 1976:

19-23) appear to have been entirely neglected.

Greater efforts were clearly made to understand the range of bricks and tiles recovered
during later investigations in the Spring reservoir and Temple Precinct. The publication
of these excavationacluded several summary pages and illustrations of the range of
tile types found (Cunliffe and Davenport 1985: 4118b), mostly as they related to the
superstructure of voussoir brick ribs that formed the Reservoir Enclosure mgof (

Cunliffe and Daveport 1985: 5155), being preserved when they collapsed into the
reservoir silts. Significantly, this project incorporated analysis of parts of the Temple
Precinct assemblages by Foster (1985: Fiche-2@lincluding recording of the range

of tile types ad sherd measurements (section 3.4.2) and the completion of fabric
analysegseeAppendixA). This represented the most intensive investigation of Roman
ceramic building materials from Bath up to that pdiverthelesshis material does

not appear to have been explored to determine provenance, and no comparisons seem to
have been made to bricks and tiles from other assemblages of the Roman Baths, or

indeed to material from sites in the wider settlement.

The report orthe ceramic pipes from the West Baths (Cunliffe 197632Band
Foster’s (1985) study of the bricks and 1
constitute virtually the entire corpus of detailed research on the ceramic building

material from one of # bestpreserved Roman sites in Britain. It is therefore clear that

much work remained to be completed on the ceramic building materials from the

Roman Baths. Despite this, these reports do represent a significant step in the study of

building materials athe site.
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3.4 The Assemblages

The Roman Baths, Spring Reservoiemple andremplePrecinct at Bath formed a

unified complex throughout the Roman period (Cunliffe and Davenport 1985, Cunliffe
2000, Davenport 2021However the ceramic building materials from these strussur
have become separated into discreet assemblages as a result of recovery during different
excavations from at least the 19th century until the start of the 21st century. These
consist of the York Street assemblage, the Temple Precinct assemblage) materia

the Spring Reservoir excavations and the East Baths assemblédglesCunliffe

(1976: 1923) noted that substantial amounts of CBM were encountered during
investigations in the West Baths, none of this material could be located for inclusion in
thepresent study. Each of the assemblages analysed are described below.

3.4.1 York Street

The York Street assemblage comprises ceramic building materials that were left in the
vaults under York Street, immediately to the south of the Great Bathremtived and
catalogued in 2016 and 2017 (Matyjaszkiewicz 2021 pers. comm.). There appears to be
no clear record of when this material was excavated, by whom, or where in the complex
it originated from. The presence of large roof sections of mortared &vdeitiow
voussoir tiles suggests that much of thi:
excavations of the Great Bath in the early 1880g.Davis 1884: 14)However, oher

parts of this assemblage may well be from different structures and earlieratixpis.

In particular, Scarth (1864: 95, pl. XXXVI) describes alagictsa Westhampnett

hollow voussoir of the same dimensions as those in the York Street asseralgage (
Lancaster 2012: 430), despite only the east wing of the Roman Baths having been
substantially investigated at that point (Scarth 186418} It is also possible that these

or other components in the assemblage could have been retained from early 19th
century sewer digging in Stall Streever the West Bath®.g.Haverfield 1906: 5).

Despite the importance of this assemblage, comprising the remains of one of the largest
vaulted roofs known from Roman Britain (Lancaster 2012: 437), it has received little
prior study. While multiple authors have inferred the construction of the Batlatroof

from the surviving fragment®(g.Davis 1884: 14, Cunliffe 1969: 147718, Lancaster

2006: 18341836), only Lancaster (2012: 430) appears to have examined any other

material from the York Street collection.

85



This assemblage consists of 720 eli&nt catalogued sherds and fragments of multiple
contiguous hollow voussoir tiles. It has clear potential to include a wide variety of

different tile forms from structures across the site.

3.4.2 The Temple Precinct

The brick and tile assemblage frone themple Precinct was collected during

excavations in the 1980s directed by Barry Cunliffe and Peter Davenport. The ceramic
building materials from contexts of trenches 105, 106 and 109 were analysed by Foster
(1985: microfiche 2 CIL0), with a brief sumntg of these findings in the body tfe

site report Cunliffe and Davenport985: 134135). Excavations in the Temple Precinct
continued after thisoutit appears that the brick and tile from these later excavations
werenot analysed. While the total volume of unreviewed material is perhaps modest
compared to that from trench 105 alone, it still includes sherds from 12 different
trenches. Foster (1985ifectively identified and quantified tile types in her study.
There was a | imited range present, including
(Foster 1985: C8), more properly hollow voussoirs from the Spring Reservoir enclosure
roof which had collaped forwards into the Temple Precinct (Cunliffe and Davenport
1985: 134). This material included a single repatterned tile of die 53 (Betts et al.

1997: 27) the only elief-patternedsherd so far known from the site.

The assemblage from the Templeecinct is moderate in size, with Foster (1985: C9)
counting 416 sherds, though perhaps reaching a figure of 600 once the material from
later excavations is included. Though only retrieved from a single area at the site, the
highly fragmented character ofuch of the assemblage (Cunliffe and Davenport 1985:
135) suggests it may contain a range of CBM fabifferentparts of the complexThis

may includethe Temple roof and Spring Reservoir Enclosure roof, as well as residual

material perhaps from other hiings in Roman Batlsee section 10.1.1)

3.4.3 The Spring Reservoir
Ceramic building materials were retrieved from the Sacred Spring during excavations in
the early 1980s directed by Barry Cunliffe and Peter Davenport (Cunliffe and

Davenport 1985). Tie material comprised parts of the collapsed roof of the Spring
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Reservoir Enclosure building, which had fallen into the waters and preserved the
arrangement of the brick ribs and spine of the vault nearly intact (Cunliffe and
Davenport 1985: 51, pl.VII). Ae brick and tile used included voussoir bricks, normal
bricks, hollow voussoirs, and a type of moulded brick suggested to have been reused as
infill in the ribs (Cunliffe and Davenport 1985: 134). It does not appear that any ceramic
building materials fron the Spring were analysed by Foster (1985) in her report, despite
the excavations in the Temple Precinct being virtually contemporary and even though
both assemblages contain brick and tile from the Spring Reservoir Enclosure structure.
It is therefore kely that there has been no previous research into, or publication of, this
material beyond its use in the structure of the Enclosure building. There appears only
limited potential for this assemblage to include any material not derived from the Spring

Resrvoir Enclosure.

Despite the substantial size of the Spring Reservoir Enclosure building roof, spanning
12.2m (Cunliffe 1969: 17) and extensively utilising ceramic components (Cunliffe and
Davenport 1985: 51), the brick and tile assemblage from thadgpuirrently held at the

Roman Baths is extremely small. Only 77 sherds suitable for sampling were counted in

this study (sectioB.1). A number of large fragments of rib sections of mortared

together voussoir bricks were also presbuat were deemed unsuitable for inclusam

they were almost intact and very fragilhere are several possible explanations fer th

dearth of retained materitbm the Spring Reservoir Enclosure structurke first

potential reason is that the Springs been subject to both Georgian and Victorian

(Haverfield 1906: 5.iii.1) interventions to ensure the flow of the water. As Cunliffe and
Davenport (1985: 434) noted, both excavations appear to have removed substantial
deposits around the central sprimgad which could have included extraction and

disposal of fragmentary ceramic building materials from the roof, leaving the more
substantial brick ribs and spine intact. Alternatively, such material may have been
retrieved duri ng Ca8d)lexcavatiens and storeD sepaeatelptor t =
the | arge fragments of ribs and spine. A
in the West Baths cannot currently be | o¢
despite assurances (Cunliffe pers. cord@21) that the material would have been

retained. It may therefore be that more material from the Spring assemblage was

collected and similarly awaits rediscovery.
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This assemblage may also be small because of hostile conditions in the Spring
Reservoir. Cunliffe and Davenport (1985: 135) noted that the moulded bricks found in
the Spring were underfired and extremely crumbly. In fact, this comment now appears
true of nmost ceramic building materials collected from the Spring. The fragility of this
brick and tile contrasts with the robust preservation of most other CBM inspected from
the Roman Baths, and the hardness and durability of Roman tile from the site was also
noted by Scarth (1864: 86). This suggests that the hot conditions at the heart of the
Spring Reservoir, with the water a consistent 46 degrees centigrade (Roman Baths
2021a), is likely responsible for the deterioration of submerged ceramic building
materialsfrom the roof of the Enclosure building. Were this correct, it would be
reasonable to expect the thinner components such as hollow voussoh20fmut/

thick) tobe poorly preservedvith the thicker components such as bricks (&G&m

thick) beingmore esilient and more likely to be excavated and retaif@dappears

consistent with the range of material preserved in this assemblage.

3.4.4 The East Baths

The assemblage of ceramic building materials from the East Baths were retrieved during
a series binvestigations in 1994, 1995 and 2001 under the direction of Peter Davenport
(Davenport 2011a). These included the excavation of test pits and trenches for
mitigation works, repairs and display purposes in the extreme northeast and southeast of
the RomarBaths complex (Davenport 2011a). These investigations have not yet been
published, though a draft of the report narrative and context descriptions are held by the
Roman Baths Museum (Davenport 2011a, b) and h
(2021: 1212, 136131) book on Roman Bath. Though some sherds from these
assemblages have been taken out on loan by Cotswold Archaeology for drawing, the
extent to which these assemblages have previously been analysed is unclear, as is the
current status of any spatist report. The composition of the assemblage is thus

uncertain.

The excavation of hypocaust structures and extensive rubble and demolition deposits
nevertheless suggests that the material from the East Baths is likely to have resulted
from the collaps of heated or vaulted structures (Davenport 2011a: 12). Fragments of
CBM used in such rooms may therefore be expected, for example hollow voussoir tiles,

box flue tiles and hypocaust bricks and pilae. Given the reworking of rubble deposits
88



noted by Davengrt (2011a: 11, 2011b: 167), this assemblage could also potentially
include material from adjacent areas and structures of the East Baths and Great Bath. As
some of the structures investigated comprisecdtougheasrn limits of the complex,

the incluson of residual material from Roman structures outside the complex may also

be a possibility. At approximately 1050 sherds (estimated by average sherd weights),
this assemblage is the largest preserved from the entire Roman Baths, Spring and
Temple site antias clear potential to shed light on the structures, development, and

supply of tile to the East Baths.
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4.0 Previous M ethods and Approaches
In the Study of Brick and Tile from
Roman Britain

A variety of different techniques of analysis have been applied to the study of Roman
ceramic building material in Britain. These range from traditional methods of typology
or morphologybased examination of artefacts, including the analysis addieg of

forms and impressions) precise scientific techniques of compositional analysis such
asscanningelectronmicroscopyenergydispersivespectrometry (SEMEDS)and

inductively coupled plasmmass spectrometryGP-MS). The objectives of these

studies have been varied. These have included the characterisation and sourcing of
assemblages as well as a diverse range epnovenanceriented research, for

example the assessment of evidence for seasonal activity in Roman brickmaking or the
experimendl reproduction of bofiue tiles. The following section will group and

review these studies by the techniques used or the features being studied, including a)
marks and impressions present on Roman brick and tile, b) morphometric analyses of

form or weigh, c) fabric analyses, and d) compositional analyses.

4.1 Marks and impressions

A significant amount of research has been conducted into the marks and impressions
present on Roman brick and tile in Britain. In part, this is due to the wide variety of
marks often present within these assemblages, including animal prints, finger
signatues, stampgglief-patterned impressiongraffiti, comb marks, knife marks,
footprints, and hobnatboot prints (figure 4.1). While the objectives of this work have
been varied, studies investigating the provenance or distribution of text or relief

pattened stamps comprise a substantial proportion of this research.
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Figure 4.1: Drawings of marks and impressions found on ceramic building
materials from Roman Britain. Not to scale. Clockwise from top left: civilian and
military stamps, relief-patterned impressions, signatures, tally marks, graffiti.
Modified from Brodri bb (1987: figures 47, 51, 55, 58, 619. The History Press.

4.1.1 Focus and Objectives of Previous Research

The recording and analysis of each type of mark or impression on Roman brick and tile
does not have to be exclusive, and indsedecording is recommended (ACBMG

2002) and widely practise@.g.Warry 2005, Poole and Shaffrey 2008, McComish

2012, Betts 2015, Peveler 2018). Nevertheless, there have been a wide range of studies
focussing only on one type or form of impression. Thigges in scope from rollelie

stamped tiles from across Britain (Lowther 1948, Johnston and Williams 1979, Black
1985, Betts et al. 1997), to specific groupstaimgd tiles (Clifford 1955, Peacock

1977, Darvill 1979, 1980, 1982, Boon 1984), animaltsnmithin a single assemblage

(Cram and Fulford 1979) and even to the publication of graffiti from a single tile

(Brodribb 1982). Given the significant variation in scale and topic of this varied
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research, it is unsurprising that the aims are also dieregenancing of material is
therefore not a universal objective for the study of these marks and impressions,
especially in studies of accidental imprints by fauna or humans (Cram and Fulford
1979) or in cataloguing of abstract signature markgenericcomb marks or knife
marks(Betts 1985, Brodribb 1979, 1987, Warry 2003pwever, { is a question
particularlyaskedof stamped material, especially when combined with research into
kiln sites Middleton et al. 1992, Middleton and Cowell 19B&tts 2003Betts et al.
1997) or with methods of scientific characterisation, for examplesittion
petrography (Peacock 1977, Darvill 1979, 1980, 1982, 2001) eMSPHughes 2013,
2015).

Although more research has been conducted on tile stamps, sttolieher marks and
impressions have drawn significant conclusions. As an example, the analysis of animal
prints, particularly those of livestock, on Roman CBM has demonstrated tkgmpart
nature of brickmaking at certain Roman kiln sites (Cram ana#ulE979), likely

fitting in around slack periods of the agricultural calendar (McWhirr 1984: 56).

Analysis of graffiti on CBM, identifying Roman, Celtic, and Gallic names, has also
helped to indicate that native people and potentially Continental brickalere

involved in Roman brick and tile production in Britain from an early period (McWhirr
1984: 30, Lancaster 2012: 434).

4.1.2 Research into Stamps

The analysis oftams and rollerdie stamps have contributed far more widely to the
understandingfoaCBM production and distribution across Roman Britain. While this is
no doubt a result of the sheer depth of research devoted to these impresgions (
Lowther 1948, Clifford 1955, Wright 1976, 1978, Bogaers 1977, McWhirr and Viner
1978, McWhirr 1979, Jinstone and Williams 1978arvill 1979,1980, 1982, 2001,
Boon 1984, Black 1985, Betts et al. 1997, Mepl2&01, Warry 2017, Fulford and
Machin 2021), it is nonetheless a substantial achievement. To summarise, stamp
identification has played a formative role in the study of Roman CBM in Britain as
many workshops or organisations appear to have had a discdet@igue range of
stamps associated with them (Johnston and Williams 1979: 376). Even without
employing any fabric analysis, researchers have therefore been able to distinguish the

stamped products of different kiln sites, whether civilian (McWhirr amieV1978,
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Heighway and Parker 1983cammelin.d, Betts 1995, Warry 2017) or military

(Grimes 1930, Wright 1976, 1978, Peacock 1977, Boon 1984) and how far they were
transported. While undoubtedly yielding valuable results for relatively little inpst, thi

early emphasis on the study of stamped material has led to the comparative neglect of
the unstamped CBM from the same sites. In all cases, this unstamped material forms the
vast majority of Roman brick and tile assemblages (Brodribb 1987). While modern
commercial work is addressing this disparigyg.Mills 2013, Betts 2015, 2016, 2017),

there remains the consequence that conclusions about CBM at some sites have been
drawn from the analysis of only a handful of stamped sherds. A more problematic result
of this stampfascination is that in many antiquarian and rescue excavations the only
Roman brick and tile retained were rare complete examples and, of course, the stamped

material.

4.2 Morphometric Analysis

Compared to the literatusairrounding marks and impressions, there are relatively few
studies based on artefact forareddimensionsf CBM from Roman Britain. In part

thisis due to the fragmentary nature of much Roman ceramic building material in the
archaeological record. While the form of a brick or tile component can often be
identified from only a fragmentary sherd, it is unusual to have complete measurements
for one or nore artefact dimension8s an example, Brodribb (19872) noted that of

the 43,000 roof tiles estimated to have been used in Fishbourne Roraze Baly

three have been excavated relatively intact. Research into distinctive forms or features
of brick and tile has therefore made more significant contributions, although the number

of such studies is small.

4.2.1 Dimensions and Weights

Due to the fragmentary nature of excavated Roman brick and tile, studies of the size and
weightof different componentsave been limited and have typically had to dosw

complete examplesr om a wi de range of disparate sites.
work is a clear example. While for the first time cataloguing and synthesising the
diverse range of Roman CBM found in fin, conclusions as to variations in size and

weight for different artefacts were limited to average measurements and to pointing out
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the range in recorded samp(@odribb 198726-34). Subsequent worlBgtts et al.
1997,Warry 2005) has since provided improved understanding of the variation
within and betweereramic formsn Roman brick and tile assemblag&hiscan be
significant, even from the same sif®garry 2005) This variation has traditionally been
ascribed to shrinkage of clay during diying and firing (Brodribb 1979, 1987, Betts et
al. 1997) However Betts et al. (1997: 13) demonstmtbat significant differences
were perhaps more likely due to varying component standards between different
production sites, although their sample size was small. Fuatiadysis of size variation
in the same distamps on brick and tiley Warry (200564-70) confirmed this, with

the most substantial variation between components likely being due to the use of
different sized mouldand natural differences resulting from hand productighile
clarifying that Roman CBM in Britain was deliberately mada tange of dimensions,

even for the same form of component, these debates have achieved little else.

4.2.2 Forms and Features

The recognitiorof different brick and tile forms and features has been more influential.
While many Romareramic building marial formspresenin Britain are common

across the Roman Empire, forms specifiotdargely absent frorBritain have been
identified (Brodribb 1987, Lancaster 2012, section 2.4.2). This is best exemplified by
the doublebox flues and Westhampnett hallavoussoir forms produced by early
tilemakers in Susseft.ancaster 2012, inset in figure %.&hich were distributed in

limited numbers to London and sites across southern England (Betts et al. 1897). Th
hollow voussoir form has beadentified as an invention of a Sussex workshop
(Lancaster 2012: 419). It waseceded by different and less efficient forms of bathroom
heating employing tegula mammata or half box flue tile forms (Webster 1979, Brodribb
1987), and was itself supersedadirritain by the more standard hollow voussoir form
These were usedbs part of connected hypocaust heating systems (Webster 1979,
Lancaster 2012) or as a means to lighten the weight of vaulted barrel roofs, as at Bath
(Cunliffe 1969). Other typical studidhave sought to catalogue and plot the distribution
of specific componentis order to understand phasings and the spread of certain types
of structuresAs an example, Pringle (2006, 2007) plotted the development and
distribution ofbathhouses 1 Roman london through the proxy of occurrence®afly

half-box flue tiles and thitwalled box flue tileforms
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4.2.3 Tegula Cutaways

Where tile formsare geographically ubiquitouspecific features of those artefacts have
beentargetednstead albeit with mixed results. This is exemplified by Warry (2005) in
his study of tegula cutaways. While a highly original study on a-tegjected

resource, his initial assignation of diffatecutaway forms to evolutionary groups
(figure 4.3 and the use of these groups as a fundamental unit of armagise
problematic. Review of the dating eviderafeer this assignation (Warry 200204

139 appeardo havecemenedthe validity of thisevolutionary typology in a series of
circular arguments. While the relative position of some cutaway groups appears

incontestablefor example that Group A cutaways are all from late first or very early
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secondcentury contexts and thus really are at tlet sif the sequencethers are

contentious. In particular, the consistassignation of Group D cutawatgslater

phases of construction than Group C cutaways on the same sites appears, at best, as an
uncritical reading of often ambiguous evidence. MeegoGroup C cutaways have

been identified in secure first century contexts in London (Mills 2013: 458),

indisputablydi srupting Warry’'s (2005) neat sequ

FurthermoreWar ry’ s (2005) aggl omermaimtagoonpso f di f
from the very start of his analysis means that the usefulness of the resource to other
researchers is reduced. To illustrate the pointsgecificcutawaytype wereidentified

during analysis of an assemblage, it would not then beljd@$s use the publication to

check other sites where this form had been found. InséeadadMills (2013: 454)

noted the researchas presented with a list of sites where the general group had
occurred.This group howeverjs not clearly related bgroductionor co-occurrence

but 1 nstead :W&9, figlaea4r3interpretgtiéh@fthédwy forms had
developedThis compounding problem is demonstrated by analysis at York (McComish
2012) and Chester (Heke 201709refinewhasingh use:
evidence for these assemblages. As both have been published in reference to cutaway
groups and not types, future attempts to usefully erefesence those sites will require

additional work to verify which exact cutaway types were present

These shortcomings perhaps prevented this research from achieving its full potential,
however it is important to acknowledge tNga r r y * sstudy 2dhéihglgss
successfullycatalogedand synthesigka range of tegula features and architectural

uses Yet, hisdoesillustratethe potential challengesf drawing conclusive evidence

for phasing from recycled and often poorly recorded and contexted ceramic building
material.Given the range of modes aschles of production likely to have been present
in Roman Britain €.g.McWhirr and Viner 1978, Peacock 1979, Darvill and McWhirr
1984, section 2.2), it is unlikely that we can expect disparate assemblages from a wide
range of different production sitesfl into such neatly drawn categories at anything

but the most general level.
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The study of the morphology and morphometrics of Roman ceramic building material in
Britain has yieldec range ofmportant insightsThe ubiquity of many forms, their
severe fragmentation and their generally poor contextual informagismevertheless

greatly impedd progressand understandinig this area.

4.3 Fabric Analysis

Visual assessment, low power magnification and-figiction petrography have all been
used to characterise the fabrics of Roman ceramic building materials in Britain. These
techniques have often been used together, withsiation analysis being usedtést

initial fabric groupings and identifications made by eye or using x10 or x15 power
handlensesg(g.Betts 1984, Betts and Foot 1994, Finlay 2011, Peveler 2Bb8jever,
since the introduction of PPG16 in 1990e use of lowmagnification identificabn has
come to dominate fabric analysis of brick and tile due to its widespread deployment in
commercial archaeology.
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4.3.1 The Application of Techniques of Fabric Analysis

After a period of widespread use amn t he
and Fulford 1979, Darvill 1979, 1980, 1982, McWhirr 1984, Betts 1982, 1985, 1991),
the application of thirsection petrography was supplanted by visual anedower

analysis due to the large assemblages of Roman CBM being unearthed in deep urban
excavadions in city centres. Whereas tksection petrography had been applady to

very limited sample number&.g.Peacock 1977, Darvill 1979, 1980, 1982, although to
a lesser extent Betts 1985), the large assemblages typical in many commercial
excavations required a different approach. Tgection petrography is a time

consuming and intensive techniquBy contrastyisual or low power analysis can be
extensive, cheap, and fast to conduct. This is not to say thadtiion analysis has

been supplanted entirely, for it continues to be employed in research coatgxts (
Peveler 2018, Machin 2018, 2021).

The widegpread use of low power or visual analysis has not merely been due to issues of
cost and assemblage size. Although operating at slightly different scales, and with less
precision, fabric analysis at the low magnification or macroscopic scales have been
depbyed in fundamentally similar ways to théection petrography and with the same
overall objectives. These include the discrimination and differentiation of parts of the
assemblage to different raw material batches or production sites (Darvill and Timby
1982, Quinn 2013), often with the ultimate aim of provenance to a specific kiln site,
where these can be recognised (Darvill 1979, 1980, Peveler 2016). As such, there are
issues common to all of these approaches, and conversely there are situations where any
or all of these techniques are likely to be successful or to yield limited results regardless
of which are used. As an example, tsection petrography has been successfully used

on assemblages that are stamped (Peacock 1977, Betts 1982, 1985, 199 1)tackl/

have regional kiln sites identified (Darvill 1979, 1980, 1982, 1998, 2001, Machin 2018,
2021). The work of Betts et al. (19910-23) on rollerdie stamped tile has shown that

in similar circumstances, the systematic use ofpmwer magnificatiorior fabric

identification can yield similar results.
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4.3.2 The Limitations of Techniques of Fabric Analysis

The synthesis of two decades of commercial work in southern England has
demonstrated that loywower magnification can be used to provenancenads to kiln

sites regardless of whether it is stamped or not (Betts 2016, 2017), although some
understanding of the kiln sites and their products remains a necessity. Conversely,
where a precise kiln site is not known, there are no stamps to aidiaitif, and no
geological sampling has been undertaken then neithemlagnification identification

or thin-section petrography will be likely to achieve significant results. This is
demonstrated by the Roman CBM from DorchesteifhamesOxfordshire. Wiile

Peveler (2018143-144) identified 22 fabrics through visual examination and-thin
section work, supplemented by SHAMDS analysis, the bulk of these were consistent
with local production using available Late Jurassic and Cretaceous deposits. Because
the majority of the assemblage was unstamped, as no Roman kiln sites were known
locally, and as no geological sampling was undertaken no further conclusions could
therefore be made about the sources of these fabrics (Pevele28@1&imilar

difficulties have been encountered by researchers studying CBM from Roman York
(Betts 1982, 1985, 1991, Finlay 2011, McComish 2012). The vast majority of this brick
and tile has been identified as being consistent with legionary manufacture in the city
using local lacsatrine clay deposits (Betts 1985, Finlay 2011, McComish 2012). Despite
these established conclusions, there has been only limited sampling of local tile kiln
wasters (Betts 198242 or geological deposits (Finlay 2011) to further refine this
understanding. In this example, despite the application chiagnification assessment
(McComish 2012) and thigection petrography (Finlay 2011), including textural
analysis of grain sizes (Bs 1982, 1985) and evereutron activation analysis (NAA)
(Betts 1991), the overall conclusions as to the homogeneity of the CBM in York and
their geological source were largely consistent, even if the absolute number of different
fabrics identified varid (McComish 201280, 283.

Clearly, both lowmagnification and thitsection petrographic fabric analysis techniques
can be used to successfully characterise, differentiate and ultimately provenance fabric
groups to production sites or geological outcrimpsimilar situations. In cases where

this is not possible, it is rarely due to the limitations of these techniques but can instead
be attributed to the contexts and material they have been applied tesethion

petrography has a range of benefits axsunal or lowmagnification analysis. The

comparative advantages of this method include the precise measurement of grain sizes
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(Betts 1982, Darvill and Timby 1982), the accurate identification of a wide suite of
mineral or organic inclusions using plainaosspolarized light (Whitbread B3,

Quinn 2013), as well as the improved estimation of temper or void contributions to the
fabric body (Whitbread 188). Where this technique is most successfully applied is
when diagnostic inclusions are present amdlmatraced back to their geological
outcrops of origin (Quinn 2013). As previously noted, (Peacock 1977: 246, Darvill and
Timby 1982: 73), this can be a rare occurrence when studying brick and tile. This is
because this material is typically sourced freadimentary mudstones or drift deposits
incorporating inclusions from a wide array of rock sources. While each CBM fabric is
unique, they are therefore variations on a sedimentary theme rather than demonstrating
the distinctiveness and diversity presenbtiner ceramic assemblagesg.Quinn

2013). As such, typical CBM inclusions can include quartz, which is generally the
dominant and sometimes sole inclusion type (Darvill and Timby 1982, McComish
2012), feldspar, mica, iron ore fragments, shell, gray; pkllets, limestone, sandstone,
flint and chalk. While this is enough to differentiate fabric groups, the occurrence of
these inclusions in sedimentary deposits across Britain means that sourcing specific
fabrics to certain outcrops is challenging unkbgskiln site has been identified. While
possible, it can require a disproportionate investment of time in sampling and analysis
of geological materials for a relatively small research impact, as Peacock (1977: 246)

concluded.

An additional issue of falir analysis is the potential heterogeneity of ceramic building
materials in the past. An average tegulae from Roman Britain, for example3evas 4
33cm and weighedver 6kg(Brodribb 198710, 143, and some fabrics and
components have shown negligibledence for systematic processing and mixing of
the clays used (McWhirr 19857, for example figure 4.4). Given that the fabric of
many of these large sherds are assessed through the creation of only a small fresh break,
or the removal of material suffemnt for only a single thin section, the potential
heterogeneity of this material may be a concern. Betts (BB2ssessed internal
homogeneityn threequartzdominatediles from York by taking thirsections across
them, applying textural analysis agrhin size measurements to assess this variation.
His conclusions were positive, noting that the different thin sections were largely
consistent for each tilBetts 198264). However, hese judgements may not hold true
when applied to tiles with more varied and dispersed range of inclusidviile this

concern has been noted in thin section studigsBetts 1982, Darvill and Timby
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1982), it is unclear how much of a problem it presents for visual emagnification
fabric analysis. Indeed, seems largely neglected in mgmyblications(e.g.McComish
2012, Betts 2015).

Figure 4.4: Photograph of a Roman brick or solid voussoir tile likely from the

Spring Reservoir sediments and Cunliffe and
brick is approximately 40mm thick. Photographs taken with permission from the

Roman Baths, Bath and North East Somerset Council.

4.3.3 Fabric Analysis and Itinerant Production

The identification of itinerant production of CBM in Roman Britain provides a good
illustration of the challenges in applying fabric analysis to the provenance of material
without diagnostic inclusions. While it is highly likely that itinerant productiocuored

in Roman Britain (Peacock 1979, McWhirr 1984), it is difficult to confidently identify.
Finds of matching reliepatterned tile at a range of different sites has often been
interpreted as evidence for the itinerant movement of craftsmen (Lowt#@&y BRck
1985, Betts et al. 1997, Mills 2013), transporting their stamp dies with them between
commissions. Given the significant evidence for lalgtance transport of CBM in
Roman Britain (Betts and Foot 1994, Mills 2013, Betts 2016, section 2.21Berfu
analysis of these products is clearly necessary to distinguish between export and

genuine peripatetic production. This could potentially be achieved through the use of a
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range of different techniques of fabric or compositional analysis. Despitéhihis,
section petrography and textural analysis of grain segsKeacock 1977, Johnstone
and Williams 1979, Darvill 1979, 1980, 1982, Betts 1982) has mostly, although not
exclusively (Middleton and Cowell 1997, Hughes 2013), been applied to these

questons.

In order to identify itinerant production, there must be a good understanding of the
baseline geology of the area and of the range of fabrics from known local or regional
kiln sites. As Darvill and Timby (1982: 74) note, this is because techniddaisric

analysis are discriminatory and thus unable to provide a positive identification.
Reasonable alternative sources must thus be considered and gradually ruled out on the
basis of differences, leaving the best match(es) available on the bpsesenft

evidence. Where the understanding of regional kiln products and local deposits is
restricted, the confidence in any assertion of itinerant production is thus reduced. To
demonstrate, consider the finds of two T®t&mped tegulae from Hucclecote Roman

villa, Gloucestershire. These tiles were analysed by Darvill (1979: 319), who described
them as occurring in a distinctive midah fabric with very fine quartz, which was
dissimilar to other CBM at the site or indeed fabrics known from the wider region

(Darvill 1979, 1980, 1982). As this fabric appeared consistent with comparative
geological samples of lower Jurassic clays taken near the villa (Darvill 1979: 319), these
sherds were interpreted as evidence of local production at the site by an itinerant
brickmaker. While other stamped tile was found at the site, only this pair of TPF
stamped tiles were found in the3l9i caceou:
Without reanalysis of the Hucclecote tiles no firm assertions can be aitbeigha

number of réef-patterned tile finds from Bath (Betts 2007, 2015) could imply an

alternative explanation to Darvill’™s (19

The reliefpatterned CBM finds from Bath so far include four different dies (Betts 2007:
53, 2015: 222section7.1.1), and these occur in a range of fabrics (Betts 2007: 53). The
most significant of these is Betts’'s fabi
content and fine quartz moul ding sand, s
s (1999) fahb

noted for the occasional presence of iron oxide and cream silty bands. In this respect it

)

of the twvo TPRstamped tiles from HucclecotdoweverB e t t

is similar to the other religbatterned tile fabrics from Bath (Betts 2011) and, iddee
descriptions of the fabrics from Minety itse#f.§.Scammelin.d: 12, Betts et al. 1997:
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23). It therefore appears that the clays exploited at Minety may have had a variable
micacontent. If so, the tiles identified by Darvill (1979) could have beaderat

Minety, perhaps from a particular batch of micaceous clay not commonly exploited at
the site, hence why restricted to certain TPF stamps (Darvill 1979: 319). If used more
regularly, it may be that the evidence for this production is present inf dine o
unexcavated kiln mounds at the sigeg{McWhirr 1984). That this is perhaps more

likely than local manufacture is indicated by the find of a single TPF tile in the typical
Minety fabric at Hucclecote (Darvill 1979: 319), indicating that stampedeivin

products were indeed moving to the site. Alternatively, perhaps the two TPF tiles were
made by another kiln site altogether which also produced the micaceous Bath fabric. It
is important to note that an unusually wide array of-BBftes and other sta®s have

since been recognised from Hucclecote Roman wlig.RIB I1(5)), including 18

different die types as of 2017 (Warry 2017: 99). This has led to the interpretation of the
site as a possible Roman recl amat20ld&n yard or
97-101). If this identification is correct then the range of different kiln site products
curated there could be significant, which would further reduce the likelihood that the
two TPF stamped tiles were the result of itinerant manufacture willetnéVithout

further analysis these questions clearly cannot be resolved.

The cautionary tale considered demonstrates some of the problems of identifying
itinerancy in Roman Britain using techniqgues
(1980) study of the TCM stamped tile from Gloucestershire, and later northern

Wiltshire (Darvill and McWhirr 1984: 255) identified a further potential case for
peripatetic production in the region. Despite a small sample size drawn from seven sites
(Darvill 1980: 52), six different fabrics were identified on the basis of quartz size and
conent using thirsection petrography, with each fabric generally specific to a site

(Darvil 1980: 52. While Warry (2017: 92) has since noted similarities between some of
the fabrics, and indeed fabrics 1 and 5, but also 6 and 3, do appear to cluster togethe
(figure 4.5) there may nonetheless be enough variation to indicate the use of different
raw materials (Darvill 1980, Darvill and Timby 1982), perhaps in at least three
instances. As all samples have had a TCM stamp applied, a brickmaker must therefore
have travelled between sites with the die, whether producing on site in a temporary
clamp kiln (Darvill and McWhirr 1984), or perhaps commandeering kiln space at a local

brickyard.
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Figure 4.5: Ternary diagram plotting the results of petrographic grain size
analysis by Darvill on TCM stamped tile samples from Gloucestershire. From
Darvill (1980: figure 4). © Gloucestershire ArchaeologySociety.

4.3.5 National Overview of the Use of Fabric Analysis

Despite its limitations, the application of fabric analysis has generally proved successful
in identifying different kiln products, matching them to production centres and
understanding the distributions of these artefacts (Mills 2013, Betts 2016, 2018. W
both lowrmagnification identification and thisection petrographic approaches to fabric
analysis have been deployed on unstamped assemblages, there has been much more
fabric research into text or rollglie stamped brick and tile. Nationally, thesealso an

imbalance in which areas have received investigations into fabrics (table 4.1).
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Table 4.1: List of research areas for publications, theses and dissertations using

techniques of fabric analysis on Roman ceramic building material from Britain.

Region Site or Area Publications

South coast of England Peacock 1977, Betts and Foot 1994

SoutheasEngland Middleton et al. 1993, Middleton and
Cowell 1994, Betts et al. 1997, Betts 20
2017

SoutheasEngland London Crowley and Betts 1992, Bettsalt 1997,
Betts 1995, 2016, 2017

Central southern Winchester Poole and Shaffrey 2011

England

Central southern Silchester Cram and Fulford 1979, Machin 2018

England

SouthwestEngland Cirencester & Darvill 1979, 1980, 1982, 198898,

Gloucestershire Betts et al. 1997

SouthwestEngland Bath Betts 2007, 2015

SouthwestEngland Wanborough Darvill 2001

SouthwestEngland Exeter & Devon Williams 1991, Machin 2021

Central southern Oxfordshire Johnston and Williams 1979

England

Centralsouthern Dorchesteron- Peveler 2016, 2018

England Thames

Oxfordshire

East Anglia/East Betts et al. 1997, Mills 2013

Midlands

NortheastEngland York & Yorkshire | Betts 1982, 1985, 1991, McComish 201

Eastern Scotland Carpow Betts 1985, 1991

As aresult of urban rescue or commercial work, the Roman CBM from cities like
London (Pringle 2006, 2007, Betts 2016, 2017), Cirencester (Darvill 1986, 1998), York
(Betts 1985, Finlay 2011, McComish 2012), Winchester (Poole and Shaffrey 2008) and
even Bath (Bts 2007, 2015) are comparatively well understood. Other research has
supplemented this in certain rural or urban areas, for example DorebeSteames
Oxfordshire (Peveler 2016, 2018), Silchester (Cram and Fulford 1979, Machin 2018),
Exeter (Williams 891, Machin 2021), Carpow (Betts 1991, Finlay et al. 2012), parts of
Yorkshire (Betts 1985), Gloucestershire and northern Wiltshire (Darvill 1979, 1980,
1982, 2001), Oxfordshire (Johnstone and Williams 1979) and areas of Sussex, Kent,
Essex, and Surreyiddleton et al. 1992, Middleton and Cowell 19Bgits et al.

1997). This coverage is evidently far from completgpecially for western and northern
Britain. In particular, many important Roman sites and settlements, for example Chester
(Grimes 1930, Hek2017), Caerleon (Zienkiewicz 1986) and Gloucester (Heighway

and Parker 1982), lack published reports on the fabrics present despite otherwise

106



developed understandings of regional kiln sites and brick and tile produetipn (
McWhirr and Viner 1978Darvill and McWhirr 1984, Swan and Philpott 2000arry
2017).

Although fabric analysis of CBM has not yet been undertaken in all regions, the partial
application of this technique has nevertheless successfully demonstrated the frequent
long-distance movememf brick and tile by road, river, and sea in Roman Britain

(Mills 2013, Peveler 2016Betts 2017). Although apparently exceptional, Peacock
(1977:243 has also demonstrated the limited crosannel movement of Classis
Britannica brick and tile (section£4). While this has had significant implications for
our understanding of the production and circulation of CBM, perhaps the most valuable
contribution this has made is in helping to reject the conceptualisation of Roman CBM
as highbulk, low~value prodats only rarely transported beyond the local aeeg. (

Hodder 1972, 1974eesection 22.1). While local production and supply nonetheless
appears to have been important, and indeed dlistgnce transport often appears

limited in quantity €.g.Betts and Foot 1994) or linked to specific regions and periods
(e.g.Mills 2013, Betts 2016, 2017), the rejection of this blanket notion allows a more

nuanced understanding of the value and role of CBM in Roman Britain to be developed.

4.4 Compositional Analyses

A variety of techniques have been used to analyse the composition of Roman brick and
tile from Britain (table 4.2). These methods are diverse and together encompass multiple
scales of analysis, including mineralogical, chemical and isotopicglhaswarious

degrees of necessary sample preparation. Despite the range of techniques applied to
these materials, the actual number of published studies is small. This is undoubtedly the

result of the cost, equipment, and practitioner requirements s tqgoroaches.

While analysis of marks or dimensions requires little more than a tape measure and
scales, methods like SEMDS or ICRPMS analysis require substantial funding,

intensive sample preparation and access to instruments held only at research
organisations. It is therefore unsurprising that these methods have only been used as part
of research projects. While there has been some overlap of regions covered, notably
York/Carpow (Betts 1985, 1991, Finlay et al. 2012) and parts cfadhtheasof Britain

(Middleton et al. 1992, Middleton and Cowell 1997, Hughes 2013, 2015), there has
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been little integration between the areas studied or between different techniques used in
the same region®(g.Hughes 2013). Moreover, the application of theshniques has
predominantly been restricted to questions of provenance (Middleton et al. 1993, Finlay
et al. 2012, Hughes 2013, 2015). As such, the unique advantages of these techniques
over established and widely used methods of fabric analysis haveaoglly been

capitalised upone(g.Peveler 2018). The total research impact of the application of
compositional techniques of analysis to brick and tile from Roman Britain has therefore

been limited.

Table 4.2: Research, including unpublished reports antheses, which has applied
compositional techniques of analysis to Roman brick and tile from Britain.

Technique Studies Research areas

Neutron activation analysig Betts 1985, 1991, Middleton € York, Yorkshire&Southeast

(NAA) al. 1993, Middleton and Cowe England

1997

Inductively coupled plasmg Finlay et al. 2012, Hughes Carpow in eastern

atomic emission or mass | 2013, 2015 Scotland Southeast

spectrometry England

(ICRAES 0orMS)

Scanning electron Peveler 2016, 2018 Dorchesteron-Thames,

microscopyenergy Oxfordshire

dispersive spectrometry

(SEMEDS)

Energydispersive portable | BRBP 2017, Machin 2018, The Roman Baths, Bath,

X-ray fluorescence (pXRF)| 2021, Warry 2021 Fishbourne Roman Palacg
West Sussex,
SilchesterExeter

4.4.1 The Application of Methods of Compositional Analysis

Methods of compositional analysis have often been applied alongside visual/low
magnification or petrographic analysis to test and refine fabric group re=sgliBé€tts

1991, Middleton and Cowell 1997, Peveler 2018). Occasionally these techniques have
been employed in isolation, for exampléh the use of ICAMS on material from

Carpow, Scotland (Finlay et al. 2012) or Ashtead, Surrey (Hughes 2013, (i)

the exact range of elements included in analyses varies between instrument and project,
discriminatory statistical measures have been routinely applied to this data in order to
separate and identify distinct compositional groupimgg.Betts 1991Hughes 2013,

2015, Peveler 2018). Scientific techniques of compositional andlgeestherefore

been used with much the sammaas fabric analysis, namellgedifferentiaton and
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provenance®f Roman brick and tile. While these methods hagen applied

successfly towardsthese goalse.g.Middleton et al. 1992, Finlay et al. 2012, Hughes
2013, 2015), this is not universally the case (Peveler 2018). Even in otherwise
successful studies there can be a substantial number of samples which can only be
attributed tounknownproductionsites (Betts 1991, Middleton and Cowell 1997,
Hughes 2015), not to mention problems caused by overlap between products of
different identifiedtileries (Hughes 2013). These criticisms asécourse, equally
applicable to the ady of CBM using other methods (Darvill and Timby 1982, Betts
1991). While the potential impact of compositional analytical techniques is therefore
significant, the limited scopand infrequencyf their use to date means that their

contribution haso farbeen small.

The application of scientific methods of compositional analysis to Roman brick and tile
from Britain could significantly contribute to our understanding of these artefacts.
However, util these techniques are used to ask novel questionsataatial will not

be realised. This is because the application of these techniques has overwhelmingly
been restricted to questions of provenarcg.Middleton and Cowell 1997, Finlay et

al. 2012, Hughes 2013, 2015), a research area already saturatediby employing

fabric analysis€.g.Darvill 1979, 1980, 1982, 1986, Betts et al. 1997). If the use of
intensive techniques of compositional analysis are to make a substantial research impact
in this field, then these must be used to ask new questions beyond the capabilities of
other approduwes.For example, thegouldbe selectivelyapplied towell-dated or

distinctive tile forms tanvestigate practices and choices within the manufacturing
processincluding the selection of tempering materials or firing temperaturesder

to understanthow practiceschanged between componeatsl workshopsr through

time. Peveler (2018: 160) has demonstrated some advantages of combined microscopy
and compositional analysis, for example in exploring the use of calcareous clays and the
contribution of ckite in helping to sinter the clay matrix, which could reflect a

deliberate selection of raw materials to achieve this result. While an isolated example,
systematic materialsased observations could be used to generate novel and valuable
understandingsfassemblages and production practices, thus vindicating the use of

these costly and specialised techniques.
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4.4.2 Portable X -Ray Fluorescence

Portable Xray fluorescence presents something of an exception. Like the techniques
discussed abové still requires equipment heldrgelyby research organisations and
needs trained practitioners who understand the application of the technique and its
limitations (Hunt and Speakman 2015: 628Yhere pXRF differs from other
approaches is that sampleeparation can be minimal, and the time per analysis is
small. It therefore has the potential to be widely deployed as a fasinvasive
compositional technique able to characterise large parts of an assemblage. This is, in
fact, how it has already beapplied to a wide range of archaeological materials
(Forster et al. 2011, Tykot et al. 2013, Tykot 2016, section)5\&/Rile not a match in
accuracy or precision for IGMS or SEMEDS, with suitable certified reference
materials the technique could Ebe used to provide internally consistent compositional
data Frahm 2013, Frahm and Doonan 2p&@h which to test conclusions drawn from
fabric analysis or from the identification of any stamps or rgdaferned impressions
present.

Despite its potetial, employment of pXRF on CBM from Roman Britain has so far

been limited. It has been applied to brick and tile from Fishbourne Roman Palace and
the Roman Baths (BRBP 2017), at Silchedida¢hin2018) and at Exeter and other

sites in Devon (Machin 202%arry 2021). While these applications are hardly
exhaustive, a number of issues have so far presented themselves in the use of pXRF on
ceramic building materials. A key problaathefrequent disparity observed between
fabric groupings made on the basfwisual/microscopidabric analysego those

produced bycompositional analysek particular, when sherds of different fabric

groups are analysed compositionally then groupings can overlap, instead of forming
discrete clusters with sherds of the sameaaent fabrics (Peveler 2018). The

application of pXRRo CBM from Silchester demonstrated this problem (Machin 2019
pers. comm.). Analysis of data collected by the Building Roman Britain project from the
Roman Baths has shown similar disparities when sherds of fabrics previously identified
by lan Betts 011) were analysed using pXRF. While applying a different technique,
Pevel er 158154 Rotk ha&displayedsimilar disagreements between
compositional groups derived from SEMDSbulk analysis and fabric groups

identified during thirsection petrographyl.he reasons for these disparities have not yet
been explored thoroughly, however a study of pXRF on stone cores from the Roman

Baths has demonstrated significant surface contamination to a depth of 3cm (Tucker et
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al. 2020: 228). While CBM is generally na$ porous as oolitic limestone, whictwisl!
knownfor its macroand micreporosity Palmer 2008: 73 elemental surface
enrichment or depletion due to burial conditions may be a significant faoti@edthe
potential for modification of Fe and Ca ilB®! during burial has previouslyeennoted
(Darvill and Timby 198277). In addition, the sometimesibjective nature of fabric
identification ofoccasionallypoorly mixed CBM (McWhirr 198457) may play a role
in the disagreement between methods.

While the relationships between fabric groups and compositional groups require further
investigation, pXRF still has considerable potential to contribute to the study of Roman
CBM in Britain.

4.5 Chapter Conclusion

A range of methods have been applied to the study of Roman ceramic building material
from Britain, including examination afs marks and impressions, weights, and
dimensions. Much research has focussed on characterisation, provenance, and
distribution, paticularly for features such as stamps (Lowther 1948, Clifford 1955,

Black 1985) or for research using methods of fabric or compositional analysis (Peacock
1977, Darvill and McWhirr 1984, Betts et al. 1997, Finlay et al. 2012, Hughes 2015).
However, sich ams have not been universal, and other studies have investigated the
seasonality of production (Cram and Fulford 1979, McWhirr 1984), the literacy or
identity of ancient brickmakers (Swan and Philpott 2000, Lancaster 2012) and the
development of tegulae @way forms (Warry 2005).

While research has been conducted on assemblages from all over Britain, Roman brick
and tile from thesoutheasand London is perhaps the best understood. This is the result
of a concentration of both historic studiesy;Lowther 1948, Peacock 1977, Rodwell
1978, Brodribb 1979) and more recent research arising from commercially funded
excavations in the region (Crowley and Betts 1992, Betts 1995, 2016, 2017). This trend
is particularly developed in studies which have emplogetniques of fabric analysis

or compositional analysi®(g.Middleton et al 1993, Middleton and Cowell 1997, Betts

et al. 1997, Hughes 2013, 2015).
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Moving forward, more research should be directed at ceramic building material
assemblages from the westd north of Britain. In particular, the systematic application
of fabric analysis to assemblages from these regions would allow comparison with
diachronic understandings generated from the synthesis of material fr@autieast

In future, studies empying intensive compositional analysis must exploit the unique
advantages of these techniques in order to address novel questions beyond the
capabilities of other, more widespread, methods. As part of this, there should also be
more integration between siad and different techniques, and indeed commercial and
academic research, in order to develop a larger, national picture of ceramic building
material production, distribution and use in Roman Britéms research must be
integrated with studies of Congntal material, in order to develop a holistic

understanding of these materials across the breadth of the Roman Empire.
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farin KESm)es 90% ofr sabastorgptdemt bcafu 10mm i n t he
Cesareo et al.’s (2008: 208) valwues for depth
inflated, especially when compared to those g
bet ween | ighter andpehneeatvriaetri cen einme ntth ee nsi asnse onmma t
significant. This technique is therefore not

slice of the sample at a uniform depth, but r

el ements at different depths.

Tab3le Table showing the depth orfay9sro absor pt i
el emedt §f maent ces. From Cdsbhépdgddeadtwiath (2008
permi ssion of the RoyaPoBboeabbagpyRbboChementey,
Spectrometry: Capabi |PA.t iJes Pfoart sl m,nShiltM1. AMeaslty s(
edition, 2008. Per mCepy ningltto n@legg@rdan he oQgmt er ,

Fluorescent radiation Depth involving 90% of
Object of element the fluorescent radiation
Fresco” Sulfur 25 um
Fresco” Iron 250 um
Fresco” Lead (L-lines) I mm
Fresco” Tin (K-lines) lcm
Fresco” Tin (L-lines) 70 um
Bronze” Copper 50 um
Bronze” Lead (L-lines) 15um
Bronze” Lead (K-lines) 3mm
Bronze” Tin (K-lines) 120 um
Gold* Copper 5um
Gold* Gold (M-lines) 1 um
Gold® Gold (L-lines) 10 um
Gold* Gold (K-lines) 500 pm
Ceramic’ Iron 130 um
Ceramic? Lead (L-lines) 0.5mm
Stone or marble® Iron 130 um
Stone or marble” Strontium 1 mm
Paper’ Zinc 3.5mm
Paper’ Barium (L-lines) 0.6 mm
Paper’/ Sulfur 200 pm
Gem or glass? Iron 130 pm
Gem or glass” Lead-La 0.5mm
Wood (painting on)* Copper Smm
Wood (painting on)* Calcium 0.6 mm

“Assuming a composition similar to plaster, with a density of 1 gem™>; the real situation is, of
course, much more complicated, and depending on the present pigment.

?Assuming a bronze with 100% Cu.

“Assuming a gold alloy with 100% Au; notably, measurement of M, L or K-X lines gives infor-
mation from different penetration depths.

4Assuming a composition similar to SiO,, with a density of 2gem™>
“Assuming stone or marble = CaCO, with a density of 2gem™>
'With a density of 0.7gcm ™

*With a density of 0.5gcm ™.
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Thethkerogeneous nature of many archaeol og
anal yses maddei supseirnsgiyveenleXa gyescence techni
given the shall ow penetration depths for
t hoebj ect i s generally homogeneous, barrin
exampl e, can create discrete segregati on:
ceramics and many natural geol ogical spe:
When umeiarsg | i ght el ements, these miner al
effective escape éeeapytsh (oMo rtih e2 0f0l7u) o r eFsucr et nh
matrices can be significantly different |
escapeofdetphdrsmeasured el ements and may (e
compositional readings for the measured
While some (e.g. Arai 2004, Craig et al

advocate i mpllermamnttdtoinen amfd aanf |l uence coe
specific matrices, ot h&r spr(emagt.e Moirg o r2dWs
preparation through homogeni satriaoy to ne:¢

fluorescence anal ysi s.

5.3Specific Limitationdi spePosiawabkKe
FIl uor esAkreallcyes i s

Portabhdy Kl uorescence instruments are cap
ranging from silicon (Si) to bismuth (Bi]
deteon (Pollard 2007, Shackley 2012). Th
mi ght be accurately measured in concentr
( Newl ander et al. 2015: 537) ,sitlhoec dret ect |
cal cmiwgnht require concentrations in exces
accurately and precisely quantified. It |
the materi al being investigated, aind the
the sample, in order to make sure that p.

techniqgue for the situation.

New generation pXRF instruments equipped
opposed t ol ot deims {(RBriNcSiires ecPwl | ard 2007,
West 2008), are increasingly able to mea:
onwards, albeit with high |imits of dete:
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Overpattabl€diepergyvdl|Xiorescence has an a

theoretical advantages and disadvantages.
el ements simultaneously (Frahm 2013a, Tyl
det ectinyn arocrhameaol ogi c al applic3atiammds ( Po
perhaps most advant algesdusucdfi vel.l ,Oni tt hea o
technique it has a range of | imitations
and pr ercasulotns oiff not mi2Zzi ghhedafborcygBShnc
|l i mited capabilities for el ements towar d:
(Pollard 2007), high Iimits of detection
technamdielsarge beam sizes incapable of t e
2012, Tykot 2016). Al though an extremely
scientist’s arsenal, it requires an awar ¢
technique ddrewaleltiasal awareness to ensur
genuinely meaningful Huesulihs FPeaskkhbay 2D

5.2 RevRew a&iflagg Fl uorescenc
Appl i catArocnhsa etoolaolg Art ef act s
The adoption of-rlagndhelodepgsacrenalkel e nXar cha
series of debates over the quality of da:

through widespread empl oyment of this t et

sacessfully applied to a wide variety of
anthropology, cultwural heritage, and con:¢
2013, Frahm 2013a, Frahm et al . 2014, Wo

Speakman TZYyWKot 2016) , metals (Orfanou anc
2014) and pigments and paints (Cesareo e

ot her applications.

5.2.1 Debates and Controversy

The widespread applicabited| gf diulei $ ot ¢ hilen |
port arbdye fXl uorescence analysis. These 1inc
el ements analysed for si-enmuil dtaamrtoluss gmpl &
required, the | imitednyraXRKFnnignsttrqume rtds |

119



i mportantl!l y,sndodes tfrawcadt it vheFtr( a@harh lieatr da {2k0o0e70 1 4
201H89dwevewi deshpsead de phlaosy nmeontt boefe np X\RFt hout co
This is best encapsulated in the debates betw
2012, Speakman ,anHunSh aacnkd eSyp @atkinama R®m1&nd hi s
coll eagues (Frahm 2012, 20 1Rraah mn 0el)3.bal .Fr2athlm a
Whi | eklSehyac(2011a, b, 2012, 2018) acknowl edged
archaeol ogical apgaliiscatpilomse, odndg eiormaritihaexdmgy
of dissension appeared to stem from concerns
i n aroghyaedde (2012: 2) proposed that the wider
with little understawnwndihgooéstércscienessent X
archaeometric party. Thus, wusers with |little
ten techniqgue, and no -bapedi socenbifestpbbt ebel
XRF, were all owed to create research projects
and did not contribute to or, worwiedercontri bu

dat abases constructed for provenancing (Shack

Key to this perspective i s the expectation th
hi ghest analytical standard. This would facil
bet ween data from sever al pXRF instruments, b
terms of rigorousness i f-bmastedaatnwadly sleismiutss nagf
or WBF or other tectHhhS,quERMMALECSGHroaVsEIRCEM

Thsi i s all, of course, tied together in a desi
di fferent | abs, using a range of instruments

entire regions, ase.idjerancdi98rwt, Mad kel a#ti ndi eaxn d
2015) .

Whil e all of these concerns were valid, Frahm
criticisms from a practical, rather than theo
archaeological and anthropoRBgiEmahmoamaal pa
Doonan (2013: 1430) noted that the reality of
for all of poor data capture, quality and pub
Rather, the use of handhel dl ppsteabhe XRE bh a
bencht obpa soerdo FEBEWBF units, and instead studies
were stildl | argely in the minority, comprisin
1428). While this does not oful®peakmarheamhal y
Shackley (2013), in many instances pXRF has b
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rather hazy spell of rr el atimenanetawedmemd nyfi &

experHenteafd Speakman 2015

While there have been significant d-evel opment
ray fluorescence technologies, it is unclear

contri butiiolnl odo mtXiRMFFu ev. OV e kX RIFh emept ahsotd sf, e wnayneya r

in a portable format, have become increasingl
archaeol ogye .Appglgiet &4t i enshAd(és 2014, .FI2Orl®s ROhKT
2019) . | te swiilnlg bteo isneteerhow t his met hod and har
interact in future archaeol ogical application

5.2.2 Applications to Archaeol ogical Ce
There are currentd.y@groandnyanan sema lalle h RaOkble2r, (Boni z
2013, Hol akooei et al. 2015, BRBP 2017, Machi
Warry 2021) of studaeysflapplesagnoeridabdrc Xaeol
buil di ngomatzeroinal3)ets tauddy si § 290idg rciofnicea mtedi n t h
with characterising the el emental composition
components and achieving the first steps towa
objective in studiesgtuseimtga np RF ad2.0 p2&Qt1t2e r yTy(k o

Tykot 2016) . Il n contrast, Il sl amic ¢ghazed tile
l18bhentury Uzbekistan (Gradmann et al. 2012),

Turkey gtSians.ek2019a, b), are far more orientat
phases of tile decoration, ardYombgkmeni ambl | vy

2019b) or do neo.tod m&loyxe iett atl .al2l0 15, Si msek

from this, two projects that mhawe tehxet ensi vely
Building Roman Britain project (BRBP 2017) an
of bricks and tiles from Roman Silchester. Th

Devon athgdr Exre al setsadnedi sihmgli wgwdelelen anal ys
Machin (2021) and Warrmray (f210Rdlr)e sucsea mage .p oA tlaabrl gee

extensive, body of I|iterature analysing anci e
range ioquas.chhhebasedcho-8BBORRD Calol i ar i et al
2001, Al berghina et al. 2009, Gi |1 and Rehren
Ramos et al. 2002, Gimenez -EDS a(l Gi ez &taraln.
2005, Simsek,-x¥CEBHIi.nlI20y et al. 2012, Gill and
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di fferent groups of cer amiscesc tiino ni npsettarnocger:

mi ght not be able to. For exampgloen, oinn trhee
relies on the presence of distinctive mi
can be impossible to provenance fabrics

Timby 1982, Quinn 2013). I nweoet sasftjcit
di fferent, pXRF might still be able to pi
bet ween the fabrics (Forster et al. 2011,

dr awbacks, but combini ng bamihc sp,XRaFs ainsd ffr:

done. Yt.r emt an et al . 2012, Meanwel |l et al
compensate for some of the | imitations of
beyond the sum of the individual ©parts.

5.3 Chapter Conclusion

Handreld portable energgispersive Xray fluorescence has many virtues as a

technique of compositional analysis. It is fast, it can analyse a wide range of elements
simultaneously, it is nedestructive and requires minimal sample preparation, and is

easy to¢arn and apply-However, his technique does have a range of limitations.

Matrix effects and spectral overlaps can distort regdigerated andeed to be

considered and mitigated for where possible. More critically, the extremely shallow
penetration depths of many elemental emissions means that this technique is
fundamentally one of surface analysis only, and this must be factored into research
design and sampling. These limitations, and indeed benefits, fed into anxieties about a
mass of new users producing poor quality ddtamately thesefearsdo not seem to

have been realised, though these concerns remain valid. Instead, this technspes has
wide and successful application to archaeological ceramics around the world, though the
number of studies applying this technique to ancient ceramic building materials remains
small. Nevertheless, there is significant potential for further applicafithis

technique to these materials, particularly as a complementary scale of analysis alongside

the study of ceramic fabrics.
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6 Clay Resources and Exploitation at Bath

The geology around Bath is varied, with outcrops of rock from the Carboniferous,
Triassic and Jurassic periods all present within the hinterland of the Roman town, along
with extensive Quaternary alluvial and colluvial deposits (Forster et al. 1985). As such,
there are a range of clays in the region that could have been exploitse farvarious
ceramic processes in antiquity. This chapter will investigate these clays, providing
examples of modern or historic use in brick or-tileking in order to understand and
assess their suitability for ceramic building material manufacturenaksy of these
deposits, and particularly those of the Lower and Middle Jurassic (Cox et al. 1999,
Barron et al. 2012), occur in broad outcropping bands stretching from the Dorset coast
to Yorkshire, examples will be provided from adjacent areas and csuwvitiere
appropriate, in particular Somerset, Dorset and Gloucestershire.

6.1 Areas of Study

Before beginning, it is necessary to define the two areas of study for clay resources in
and around Bath. These are the exploitable threshold model (EabiMis of 7km,

defined and developed by Arnold (1985, 1991, 2000) and others (Arnold 894l

Miksa and Heidke 1995, Kelly et.&011), and the Roman Bath hinterland region
(Davenport 1994), defined as a-26km radius around the ancient town (Davetpo

1994: 7).

6.1.1 Exploitable Threshold Model (ETM)

The 7km radius of the exploitable threshold model is derived from an
ethnoarchaeological crossiltural synthesis of ceramic producing societies by Arnold
(1985, 1988, 1991, 2000), though since developed by other researchers as well (Arnold
et al. 1991, Mksa and Heidke 1995, Kelly et al. 2011). It encompasses both clay
resources and inorganic tempers. Arnold (198853pbfound that, of 117 societies
surveyed, the vast majority used clay resources and tempers available within 7km of
their settlements. Moower, significant proportions of potters used resources that were
even closer, with 49% using temper resources from up to 1km away (Arnold 1991:
340), and 37% using clay within 1km (Arnold 1991: 339). As such, the model, as

126



applied in archaeology, assunikat pottery makers from piadustrial societies will
generally use clay resources and temper located within 7km of their home base or
settlement (Arnold 1991, 2000, Arnold et al. 1991), if not closer. OteegdMiksa and
Heidke 1995) have also emplalthis 7km limit to designate and differentiate local and

imported ceramics.

More recent work (Miksa and Heidke 1995, Kelly et al. 2011) has highlighted the
limitations of this model. There are, for example, significant variations in the distance
pottersare willing to travel to obtain different types of tempers, and this variation is
obscured by grouping all tempers together (Miksa and Heidke 1995). Furthermore, the
model does not account for the-erploitation of resources at the same place in
preferemre of closer, but dispersed, resources (Kelly et al. 2011). Despite these
criticisms the model appears to have maintained its relevancy, with applications in
varied archaeological ceramic studies spanning 35 years (Kelly et al. 2011, Quinn
2013).

Although the ETM is a generalisation of the patterns of resource exploitation for a range
of potterymaking modern societies (Arnold 1985, 1991), and could therefore be argued
to have limited relevance to studies of pottergking past societies, much less to the
study of CBM from Roman Bath, it will nonetheless be used here. The rationale for the
employment of the 7km radius of the ETM is that there are a range of Roman kiln sites
which demonstrate relevant proximity to other target centres. The early Romaitekiln

at Little London, Hampshire, is situated 3.1km fr@alleva Atrebatunor Roman

Silchester (Fulford et al. 2017), and the contribution of the kiln site to the construction
of the Roman town has been confirmed by the discovery of Neronian stamps and by
fabric analysis (Fulford et 22017, Machin 2018, Fulford and Machin 2021). The early
secondcentury tiema ki ng site at St Oswald’s Prior)
one kilometre from thaorthwestcorner of the Roma@olonia(Heighway and Pasc

1982). Though no kiln structures were found, the site has been suggested to have
produced more than half of the stamped tile so far discovered from the city (Warry
2017: 77). The late firsto early secondentury tile kilns at Minety, Wiltshire, tholg

little analysed $cammell n.d, have been confirmed as the source of a significant
proportion of stamped building material from Roman Cirencester (Darvill 1979, 1986,
1998, Darvill and McWhirr 1984), located 9.4km to tiwtheasbf the site. While

outside the 7km limit of the ETM, its proximity is still sufficient to illustrate the value
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of a scale of analysis at this approximate level. While no definite tile kilns have yet been
located, the excavation of dumps of first century AD brick and tile weaateCheapside

and Paternoster Square (Betts 2017-368, Watson 2006: 53, 76), within the Roman
walls of London, also serve to demonstrate the close proximity of certain early Roman
CBM production sites to major consumption locations. While these eramapd by no
means exhaustive, and there are numerous cases of CBM from Roman Britain travelling
more than 50km by road, by river or by coastal transgogt Peacock 1977, Betts and

Foot 1994, Mills 2013, Peveler 2016, Betts 2017), they serve to intledtthere is

potential for the discovery of a Roman kiln site using local deposits within the bounds

of the ETM area.

Given the size, weight and significant quantities of the ceramic building materials being

supplied to the Roman town of Bathand nearbgy u bur ban vi I | as (Davenpoc
Betts 2015), with 527kg of Roman CBM recovered from excavations at the New Royal

Baths alone (Betts 2007: 52), it is plausible that a Roman brickyard supplying the town

would be situated close to the settlement, usiraghyeclays in order to minimise

transportHowever, here is always the possibility that a CBM kiln site may have been

set up further away to exploit demand from Bath and another adjacent town or region.

Bath was the main Roman settlement in the local @easenport 1994, 2000, Cunliffe

2000), and was relatively distant from the nea@sgitatesof Cirencester, 45km to the

northeastand Winchester, 80km to tBeutheasfDavenport 1994, 2000). It is therefore

likely that it would have acted as the maonsumption centre for CBM in a

considerable area. This would perhaps render thisedgdditation unlikely.

The 7km radius of the ETM model, here centred on the Roman Baths as no undisputed
Roman tile kiln sites have yet been found locally, has thexdfeen employed to assess
the range of local clays potentially suitable for exploitation in CBM production near the
settlement (figuré.1). While it is highly likely that part of the material from Roman

Bath was sourced from outside the ETM and hinterland areas (sédfjpthis

proportion may have been small. As the deposits of the ETM area are largely
representative of those found owveuch of the hinterland, with a number of important
exceptions which have been included in the survey, the delineation of the ETM area is
adopted with a somewhat flexible approathis smaller scale of analysis will

neverthelesmerit more intense invagation than the wider hinterland area.
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Figure 6.1: Geological map of the exploitable threshold model regioaround the Roman Baths. Modified from BGS (2020a)© BGS.
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6.1.2 Roman Bath Hinterland

The Roman Bath hinterland area has been employed as a second scale of analysis,

defined by a radius of ¥80km around the Roman town, following Davenport (1994).

This radius figure is derived fromey he maxi mu
on foot, presuming the need to travel to market in Bath (Davenport 1994: 7), though

probably not allowing for the herding of animals as well, which might significantly

slow progress. Neither does it allow for topography, ancient roads, or traversable

waterways in the region. This radius is therefore not a firm boundary derived from

ancient historical sources, of which there are few concerning RomaneBgitBdarth

1864,Haverfield 1906Cunliffe 2000). It is instead an approximate indicator of the

Roman town’'s | ikely influence on surrounding <c

centre of commerce in the local area (Davenport 1994, 2000, Cunliffe 2000).

The hinterland model is used here in order to understand the range of clay resources
accessible around Bath, although most of the deposits outcropping in the hinterland
(figure 6.2) are also represented within the exploitable threshold model radius of 7km
(figure 6.1). It is worth reiterating that although many Roman CBM fabrics from Bath
may be local (Betts 2Bl 221), they may instead have been produced using similar
geologicaldeposits in the wider hinterland area and transported to the towithus
pertinent that Murless (2000: 6) noted a maximum practical daily cartage of 10 miles, or
16km, for CBM from brickyards in Somerset at the turn of thi# &8ntury. While the
modeof production, distribution and even traction was likely different from that of
Roman CBM, it is interesting that this figure roughly aligns with the lower boundary of
the Bath hinterland radius defined by Davenport (1994ndged, it perhaps suggests
that we might expect local Roman tile kiln sites supplying Bath overland to be situated
within the lower bounds of the hinterlan&hile the ETM area will therefore be the
primary scale for analysis, historic or ancient exploitation of clay resources widbr

hinterland (that is, outside the ETM zone) will also be discussed where relevant.
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6.2 Clay Resources

A range of clays can be sourced from outcropping Early and Middle Jurassic deposits
within the ETM radius of Bath. To the west aswlithwestparticularly inthe Bath

hinterland, a range of Carboniferous and Triassic clays also occur. Quaternary deposits,
the product of the ancient flooding of the River Avon or the cambering and landslip of
the heights surrounding Bath (Forster efl8B5), are also extensive in the valley floors

and on the lower slopes around the settlentéoivever, i is unlikely that all of these

clay deposits were exploited in the past, as some were probably unknown, unsuitable for
a desired use, difficult or neconomically viable to extract, or were just ignored in

favour of another closer or more accessible source (Miksa and Heidke 1995, Kelly et al
2011). It is also important to acknowledge the roles that less tangible aspects could have
played in the seleitn of resources, for example territorial or lamanership

restrictions (Arnold 1985, 2000), or the choice of materials based on cultural or ritual
categories (Arnold 1991, Arnold et 4991).

Much of the rocldiscussedn this chapters a form of madstone. This is a very soft and
fine-grained sedimentary rock, with individual grains less than 32 micrometers in size,
whose original constituents were typically mud or clay (Merriman. 0&i3). While

often unsuitable for ceramic manufacture in its site, surface weathering can break
this material down into a plastic clay. With some degree of further processing, many of
the mudstones listed below have been successfully used in historic ceramic building
material production in adjaceabuntiesand tlerefore have potential to have been
exploited in the Roman period at Bath. A few fmandstone rock units have also been
included in this survey. This is either because they are interbedded with mudstones, for
example the limestone of the Lower JurassiceBlias Formation (Cox et.a999), or
because historic brickmaking in the Bath regiorslightly wider afield has previously

exploited them successfully.
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6.2.1 Carboniferous Rock

Unlike other potential clay sources in the Bath region, Carboniferous sources will be
treated as a whole, despiteittdiversity. In particular there are two types of sources for
Carboniferous clays in the Bath hinterland, namely limited surface outcrops of
mudstones from the Radstock, Downend or Publow Members (Forstei @8%3)

Waters et al2009), and clay extraetl from coal measures during mining. Both of these
types of deposit predominantly occur outside the 7km rd€llid zone from the centre

of Bath (figure6.1), although still present in the wider hinterland of2D&m (figure

6.2). The Carboniferous mudst@eutcrop to the west amrthwestof Bath, with the
closest at Pensford 12km to the west of central Bath. The Somerset Coalfield was
located predominantly to tlemuthwestwith mines just south of Pensford and around
Camerton, 10knsouthwesbf Bath, and further south towards Radstock (Gould 1999).
However,Scarth (1864: 3) did note an active coal mine at Newton St Loe, only 5km
from Bath. The Bristol Coal Measures were instead concentrated riortievest

around Coalpit Heath in South Glastershire (Cornwell 2003), 17km from central
Bath.

These Carboniferous stradee the oldest exposed stratigraphy in the Bath region (figure
6.3), underlying much of the later Mesozoock unconformably and outcropping at the
surface only in the west duo the incline of the later strata (Forster eL@B5). The

nature of these deposits is variable, and mudstone is often interbedded with siltstone,
sandstone, or seams of coal (Waters.€2@9).These Carboniferous deposits have
been included heresa frequent byroduct of coalmining is fireclay. This refractory

clay was critical to a number of ceramic building material industries in Gloucestershire
(Richardson and Webb 1911), the West Midlands (Woodward 1876) and the North of
England during the ta 19th and early 20th centuries (Woodward 1876, Highley et al.
2006). Regionally this included Cattybrook, north of Bristol (Richardson and Webb
1911), which even now remains in production as part of Ibstock Brick. Carboniferous
mudstones and fireclayse still heavily exploited foCBM manufacture in the north of
England and central Scotland (Bloodworth e28I07) in 2007 accounting for 30% of
brick production in England, and 90% for Scotland (Bloodworth et al. 2007: 8)
Providing that there was Romanal mining within the Bath hinterland, it would
therefore be possible that fireclays could have been used in Roman ceramic production

in this area.
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Coal mining was an important industry in Roman Britain (Webster 1955, Dearne and
Branigan 1995, Smith 28, and there is evidence for the exploitation of all major
coalfields in southern Britain, barring those of North and South Staffordshire, by the
end of theseconccentury AD (Smith 1997: 323). While no Roman coal mines in the
Somerset and Bristol coalfts have yet been located, analyses of coal from Roman
sites across Somerset, Wiltshire, Gloucestershire and South Wales have indicated that
several different sources in the Radstock and Coalpit Heath, South Gloucestershire,
Basins were probably exploité8mith 1996, 1997). Furthermore, the proximity of the
Fosse Way to the Radstock Basin and many Roman sites yielding coal consistent with
that of the Somerset coalfields (Smith 1996, 198i€)uding Camerton, Nettleton,
llchester, Lufton and Marshfiel@mth 1996) implies the importance of this route as a
means of distributing coal from mines in north SomeiSelinus, writing in the third
century AD, described a coblke fuel used in the Temple of Sulis Minerva at Bath
(Scarth 1864: 3)Coal cinders hae also been recovered from several Roman sites
around the city, most notably from the Temple Precinct (Irvine 1873, Cunliffe 2000)
and at Little Down village (Davenport 1994), althougine have yet been analysed to
determine provenance. Given the proxynof the Somerset coalfield to Bath, as well as
the important Fosse Way directly connecting them, it seems highly probable that these
sources would also have supplied Roman Bath with coal. It is therefore also possible
that Roman Bath may have been suggblvith ceramics produced using fireclay from
these coal minedVhile there is currently no evidence for the ancient exploitation of
Carboniferous outcrops or fireclays in ceramic produdtidhe Bath hinterland, there

clearly exists sompotential for their successful use in antiquity.

6.2.2 Mercia Mudstone Group

Except for its uppermost upnihamelythe Blue Anchor Formatigrthe Triassic Mercia

Mudstone Groujps undifferentiated in the Bath region (Howard et24l08: 24) Both

are cosideredheretogetherfor conveniencelNear Bath he Mercia Mudstone Group,

formerly known as the Keuper Marl (Howard et2008) sits unconformably upon the
underlying Carboniferous deposits, which have been folded almost perpendicular to the
later Triassic sediments (Forster et al. 1985). The Mercia Mudstone Group is therefore
stratigraphically above the Carboniferous deposits of the Grovesend Formation, with the
Bl ue Anchor Formation comprising the Mer .

figure 6.3). The Blue Anchor Formation is stratigraphically below the Penarth Group,
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and particularly the basal Westbury Formation. These Triassic sediments are extremely
variable in depth (Howard et al. 2008), being virtually absent in the centre of Bath
(Forsteret al 1985)butreaching a maximum thickness of 7ammorewithin theETM
area(Forster et al1985: 17). TheMercia Mudstone Group outcrops only to the west of

the city,with the nearesturface exposure little south of Newbridge, just within 3.5km

of the Roman Baths (figur@1). However,BGS (2020a) mapping showssse deposits
outcroging more substantiallyn thenorthwest west andouthwesbf the hinterland

area (figures.2).

The Mercia Mudstone Group consists mainly of browredrbrown silty and sandy
calcareous mudstones and subordinate siltstones, with occasionatjgrggratches,
streaks, or intermittent bands (Forster ef8B5, Hobbs et aR002, Howard et al

2008), with the mudstones weathering into heavylmedvn silty clays that are very

soft to hard in firmness (Forster et 8085, Hobbs et aP002). The Blue Anchor
Formation comprises pale gregrey dolomitic silty and sandy mudstones with thin
argillaceous lenses (Forster etE)85, Howard et aP008). It is unclear to what extent
the Blue Anchor Formatiospecificallyhas been used in ceramic production,diber
Mercia Mudstone Groupedimentfiave been used extensivelgr brickmaking
(Bloodwotth et al. 2007)While Mercia Mudstone Group clays are eg&ploited for

CBM productionin the Southwesbf Englandat present, they are still used in brick
production at a range of sites in the Midlands (Bloodworth.&0417). Historically,
Mercia Mudsbne Group clays were used in brickmakingdahiton, Devon

(Woodward 1876), afaynton pottery and brickworks in Oxfordshire (Richardson and
Webb 19D), at Stoke Gifford north of Bristol (Richardson and WebbQ)@&hd at
Shortwood near Mangotsfieldprtheastof Bristol, prior to its purchase by the
Cattybrook brick company in 1903 (Richardson and Webb 1911, Doughty and Ward
1975). Richardson and Webb (I®278)also referindirectly to other claypit sites
around Bristol that exploited Mercia Mudstone Gysediments buivere forced to

close due to competition from the highly successful Cattybrook and Shortwood sites
(Doughty and Ward 1975More locally, indeed within theouthwestrn extremities of
the Bath hinterland area, the North Somerset Brick aledVWorks at Midsomer Norton
(Murless 2000) probably exploited Mercia Mudstone Group clays. It is likely that the
Emborough Quarry brickworks, Emborough (Murless 2000), did too. The Greyfield
brickworks at High Littleton (OS 1900), also in theuthwesbf the hinterland area,

may have used these Triassic sediments in the production of CBM, although the use of

136



fireclay from the neighbouring mines, as at Cattybrook in the late 19th century

(Richardson and Webb 1911), remains an alternate possibility.

The Mecia Mudstone Group clearly comprised an important regional resource for
historic brickmaking in England. Despite this, there is little evidence for the exploitation

of these clays in the Bath ETM area in either the historic or ancient periods.

6.2.3 Penarth Group

The Triassic Penarth group has historically, and even recently, had quite a confused
nomenclature system (Gallois 2007, 2009). The scheme proposed by Gallois (2007,
2009) has here been adopted. The Penarth Group in the Bath region appeaus ise
only three distinct units (Forster et 4885), namely the basal Westbury Formation,
lower-middle Cotham Formation, and upparddle White Lias Formatiarit therefore
lacksthe upper Watchet Mudstone Formation observed more widely on the Sbmerse
and North Devon coasts (Gallois 2007, 2009). Of these units only the Westbury and
Cotham mudstones are of relevance here, the White Lias being known instead as the
source of a gooduality pale limestone (HE 2017a). These Triassic mudstones are
stratigrghically above the Mercia Mudstone Group deposits in the Bath region, but
stratigraphically below the Lias Group (figuBe3), and are each only4n in thickness
(Forster et al1985, Gallois 2009)n the Bath ETM areahe Penarth Group strata
outcrop n the saméew locationsas ttose of theMercia Mudstone Groufhe nearest
outcropsare therefor&.5km to the west of the Roman Baths, just south of Newbridge
(figure 6.1). The BGS (2020b) mapping also indicatgsater exposures further west

into the wider hinterland area (figuée2). The basal Westbury Formation consists of
dark grey to black laminated mudstones, weathering to a very dark clay, with occasional
dark grey limestone bands and thin beds of calcareous sandstone (Gallois 261@9, For
et al 1985). The higher Cotham Formation consists of gregrslen mudstone with

thin bands of interbedded limestone and sandstone (Forstel®8%] Gallois 2009)

and at the top of the formation t hHome f amo

with mammilated or vermiform upper surface (Forstieal. 1985, HE 2017a).
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The Westbury and Cotham Formations are not used in modern brickmaking in.the UK
This ispresumably because it is more economic to exploit dthassicdeposits,

particdarly the Mercia Mudstone Groum anyregions wher¢heyoccur. Similarly

these mudstones do not appear to have been exploited to any significant degree in
historic ceramic manufacture in tB®uthwesbof England Richardson and Webb

(1910: 277) note tht they were ground up and mixed with Keuper Mieel Mercia
Mudstone Group clays) for brickmaking at the Glen Parva brickworks in Wigston,
Leicestershire, during the early 20th century, although no Gloucestershire brickmakers
wereactuallyrecorded assing these clays (Richardson and Webb().9%ocodward

(1876: 146) notes only that Penarth Group rocks were exploited fontakéeng or
occasionally in the marling of fields, confirming that these sediments were probably not
used in any quantity in brickrkang. While this does not preclude the use of these
mudstones in ancient CBM manufacture at Bath, it does indicate that their usage is
unlikely, especially when more suitable and more extensive deposits were widely

available.

6.2.4 Blue Lias Formation

The Lower Jurassic Blue Lias Formatiocmmprises the basal unit of the Lias Group. It
is therefore stratigraphically above the uppermost formation of the Penarth Group,
specifically the White Lias, and below the Charmouth Mudstone Formatiamg8d3).
Within the Bath ETM ared# hasrelatively few surface exposures, although it outcrops
more extensively in the western half of the Bath hinterlé#incbmprises much of the
Avon valley floor(Forster et al. 1985) ansl therefore largely conceady the
stratigraphically later Charmouth Mudstone Formation and by the extensive alluvial and
colluvial sediments at Batfforster et al. 1985Yhe closest outcrop of tH&lue Lias
Formation to the Roman Baths is only c.1.6knthenorthwestat Lower Weston (BGS
20204, figures.1). More extensive exposures occur within the bounds of the ETM

radius further to the west beyond Corston, continuing into the wider hinterland area.

The Blue Lias Formation consists of interbedded argillaceous mestnd calcareous
mudstones or siltstone in the Bath area (Cox.€t919). The limestone is thinly
bedded throughout the formation, at a maximum of 0.3m thick (HE 2017a), and the
ratio of limestone to mudstone varies from approximately 1:1 to 1:4 @ (Rorster et

al. 1985: 22), with the limestone comprising approximately 40% of the total succession
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(Hobbs et al2012: 22). The mudstones of the Blue Lias are tmidiarkgrey, variably
calcareous and can be laminated and bituminous, weathering tospajes (Forster et
al. 1985 Cox et al. 199p It is unclear to what extent the Blue LE&srmation

mudstones have previously been used in ceramic manufattBeth and in adjacent
counties as traditionally this formation was exploited instead forme$tones, whether
for building, road construction or in lime and cemeraking (HE 2017a, Hobbs et al
2012).While other Lias Group mudstones have been widely recorded as being quarried
for historic brickmaking in theouthwesbf England ¢.9.Woodward1876, 1893,
Richardson and Webb 1910), brickyards exploiting the Blue Lias itself are seldom
mentionedlt is therefore likely that c@ccurring stratigraphically later formations were
exploited in preference.

6.2.5 Charmouth Mudstone Formation

The Lower Jurassic Charmouth Mudstone Formation, previously known as the Lower
Lias Clay (Cox et al1999: 10), outcrops significantly in the Bdtimterland.It is a

member of the Lias Group and is positioned stratigraphically abevestbal Blue Lias
Formation and below the Dyrham Formation (Forster et al. 1985, Cox et al. 1999, figure
6.3). The Charmouth Mudstone Formatmonsists largely of dark to pale or bluish grey
mudstones and laminated shales, with sporadic beds of arguabem®stone (Cox et

al. 1999). Locally, the upper mudstone parts of the formation have been observed to be
silty, micaceous and pyritous, with occasional @laynstone nodules (Forster et al

1985: 23).The formationranges in depth from 1210mat Bath(Forster et al1985:

17), and outcropwidely within the 7km radius of the ETM (figu&l). In the Bath
hinterland area its outcrop is much more restricted, being exposed only in the centre and
southwestlongparts of the floor and lower slopes of the Avon va(legrster et al.

1985) particularlyaroundWeston and South Twertoihe nearest outcrop is therefore
close to the Roman Baths, with the BGS (2020a) survey indicating exposures of the
Charmouth Mudstoe Formation only 200m to therthwestand continuing to Walcot

and beyond.

Today the formation is onlguarried for brickmaking at Wellacre Quarryriartheast
GloucestershireBloodworth et al. 2007, Hobbs et al. 2012)wever m the past it was
significantly exploited both regionally and locally. In Dorset, the Charmouth Mudstone

Formation appears to hapeedominantlybeen used in ceramic building material
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manufacture at Lyme Regis (Woodward 1893: 298). By contrast, it was utilised
throughout soutlra and eastern Somerset during the late 19th century, including at
Butleigh, near Street (Woodward 1893), at several works around Glastonbury (Murless
2000), at North Barrow and Hornblotton Mill, near Castle Cary (Woodward 1893), at
the Somerset Pipe, Tiend Brick Works at Evercreech, Shepton Mallett (Woodward
1893), at Monger, Midsomer Norton (Woodward 1893) and probably also at Meadgate
Brickworks, Red Hill, Camerton (Murless 2000). In Gloucestershire the deposits were
also heavily exploited for bricknking, for example at the Atlas Works, between Stroud
and Stonehouse (Richardson and Webb 1910), at the Cotswold Potteries Ltd.
Leckhampton, Cheltenham (Richardson and Webb 1910), at Battledown Brickworks,
Cheltenham (Richardson and Webb 1910), andiekyards near Hempsted and at
Hucclecote, near Gloucester (Woodward 1893). Even beyond Gloucestershire the
formation was often exploited, being used in historic brickmaking in Oxfordshire and at
sites across the Midlands (Woodward 1893, Hobbs 204aP).

Of the few known historic brickworksithin the BathETM area, all appear to have
exploited the Charmouth Mudstone Formatidhe Victoria Brickworks in South
Twerton(Murless 2000)the Moorfields Brick Worksind its successor the Moorlands
Brickworks (Harper 1989) all appear to hagetracted clay on siteand all are situated
on Charmouth Mudstone Formation deposits. A furgussible brickworks at Bath, the
“brick kil n f i elBhcentury magbsewest efthe Avonata mi d
Dolemeads (Chapman et al. 19983s left little trace of any clay exploitatiobhis
perhaps impésclay was imported to the site, althougksitu extraction appears more
probable. Indeed, given the later development of theeiate a canal lock systeinis
possible thatinyevidence okxploitationcould have beedestroyedy subsequent
landscapingAs the site is locatedlose toanother exposure of Charmouth Mudsté@ne
may therefore represent an earlier episode of claaetion at Bath, although the use of

nearby alluvial sediments remains an alternative.

There is Imited evidencefor Roman clay extractiom Bath but a possible Roman

claypit was identified during excavations at the Old Walcot School in Walcot (Beaton

2001), being dug into Charmouth Mudstone deposits. A nearby tentatively identified
Roman pottery or tile kil n Bradeplovekined at St
2001), is also sited on these depotits an interesting parallel that a Roman pottery

kiln found at Shepton Mallettas also been suggested to have exploited the Charmouth
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Mudstone Formation (Scarth 1866, Haverfield 1906), perhapsaitioly a wider

awareness of this resource even in the Roman period.

There issignificantevidence for the historic use Gharmouth Mudstone deposits

CBM manufacture at Bath, although the evidence for its use in ancient ceramic
industries ignmoreresticted While the Charmouth Mudstone Formation has been used
very successfully in both historic and modern CBM manufacture (Hobbs et al. 2012,
Bloodworth et al. 2007), Richardson and Webb (1910: 24®dethat the clay is very

‘s t ‘randeamsignificantly shrink and disfigure during firing without sufficient
temper.This is reinforced by Hobbs et al. (2012: 44), who emphasise the significant
shrink-swell potential of Lias Group clays from southern Engl&falvever, wth sand

or other norplastic temperadded in sufficient quantitidbe deformationmay be

lessened n @ vetygood brickcan bep r o d u(Riaghatdson and Webb 1910: 246),

by historic standards at least. Clearly, the Charmouth Mudstone Formation constitutes a
highly significant clay resource in the Bath ETM and hinterland areas, and one that may

well have been employed in CBM production for the Roman town.

6.2.6 Dyrham Formation

The Dyrham Formation, previously known as the Dyrham Silts or Middle Lias Sandy
Beds (Cox et al1999: 12) is part of the Lias Group. As its old title suggests, it sits near
the middle of the group, stratigraphically above the Charmouth Mudstone Formation
but below the Beacon Limestone Formation and the Bridport Sand Formation (figure
6.3). Unlike other members of the Lias Group, it outcrops only a little in the Bath
region, and appears largely obscured by landslips. Fatséér(1985: 24) has identified
outcrops of the deposit predominantly around North Stoke, todtiewestof ceriral

Bath and just within the 7km resource radius (figaide. The BGS (2020a) survey
indicates closer exposures north of Walcot, particularly along the cutting of the Lam

Brook, though much of this is likely concealed by colluvium.

The Dyrham Formationomprises pale to dark grey, bluigir greeniskgrey micaceous
silty and sandy mudstone, weathering to brown or yellow in colour (Forsterl&88|

Cox et al 1999). While not useth modern brickmaking in England was historically
exploited at a nage of sitesn adjacent counties (Woodward 1876, 1893). This includes
Gloucestershirewherein the latel9th and early 20th centurid®e formation wasised
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atthe Stonehouse Brick and Tile Company at Stonehouse, the Robinswood Hill Brick
and Tile Worksn Gloucester and the Aston Magna Brick and Terracotta works at
Aston Magna (Richardson and Webb @pMWhile all of these brickworks have long

since closed down, with the Stonehouse Brick and Tile Company the last to shut in
1968 (Wilson 1997), several tife old quarries for these works have now been assigned
as type sites or reference sections for the Dyrham FormatigrCox et al 1999: 12

13).

This clay source was also probably exploited in brickyards across south Somerset. As
Woodward (1893: 20207, 298) is the chief source for the geology of these sitese the
assignationsnust betentative. This is because Woodward (1876, 1893, 1894, 1895)
tended to describe the entirety of sections and fossils exposed at claypits instead of the
precise stratum being exploited or its physical characteristics, especially where they
pertained to bokmaking, in the way that Richardson and Webb (1910, 1911) did so
effectively. As such, it is entirely possible that the Dyrham Formation was exploited at
various brickyards south of liminster, at New Cross and West Lambrook near South
Petherton, at Mudfarnear Yeovil and in brickyards north of Glastonbury (Woodward
1893).However, t may well be that any or all of these actually dug the underlying

deposits of the Charmouth Mudstone Formation.

As with many other local clay sources there is presentlyiaeece fortheancient or
historic useof this formationin ceramic manufacturat Bath Given itsrestricted

outcrop in the Bath ETM area its local use in ancient ceramic manufacture is perhaps
unlikely, especially given that many outcrops are partiailfully concealed by
Pleistocene and Holocene landslips and cambering (Forster et al. 1985). There is, of
course, potential for the Roman or prehistoric exploitation of exposures of the Dyrham
Formation that have since been buried, although accessildewe®g do still remain.

6.2.7 Bridport Sand Formation

The Lower Jurassic Bridport SaR@drmation previously known as the Midford Sands
or Upper Lias Sands (Cox et 4B99: 9),is part of the Lias Group. lies
stratigraphically above thatherLias Group deposits of the Beacon Limestone and
Dyrham Formations in the Battinterlandarea (Forster et &1985 Cox et al. 1999
and below the Inferior Oolite Group (figuée3).
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Locally, this formationoutcropshigher up than the rest of the Lias Gragaimentand
is exposed in the lowaniddle slopes of the Avon valley at Baffhe formation
outcrops throughout the ETM area (fig@é.¢), predominantly being exposed through
the cuttings of the many tributariesatdead into the River Avon. These include,
moving anticlockwise from thesoutheastthe Newton Brook, the Cam and Wellow

brooks, the River Fr ome, St Catherine’s |
outcrops of the Bridport Sand Formation lie to the immediate south of the city centre,

with the BGS (2020a) survey indicating a broad surface outcrop stretching from

Bathwickin thenortheasto just south of Newton St Loe in teeuthwestlt is this

band which provides thaeearest outcrops to the Roman Bathish exposureat

Beechen Cliff only 450n to the south, and on Bathwick Hill, around 700m to the east.
Outside the bundaries of the ETM area the formation is largely buried by later

sediments, although it is exposed in the wider hinterland to the north, outcropping

between Bath and Dyrham, and by river cuttings around Colerne mnottieeast

The Bridport Sands comige yellowbrown micaceous silt and firgrained sand,

locally with calcitecemented beds and occasional more argillaceous deposits (Forster et
al. 1985, Cox et al1999). Richardson and Webb (I®245) note the excellence of the
lower argillaceous partfahe Bridport Sands for historic brickmaking in southern
Gloucestershire, perhaps surprisingly given its sand cofiteese sediments were

probably used in brickyards at Brimscombe, at Rock Mill near Painswick, at
Colesbourne and near Andoversford (Woadiv1893). The Bridport Sand Formation

was also exploited for brickmaking in southern Somerset and in parts of Dorset, being
used at sites around Yeovil (Woodward 1893, Osborn 2020) and to the north of
Sherborne (Woodward 189 3ejne (Waadwatdyi&4,s br i c|
Richardson and Webb 1910), and at the Allington and Bradpole Yards in Bridport itself
(Smith 2012).

While there is limited evidence for the use of the Bridport Sand Formation in historic
brickmaking in the Bath ETM area, the formatiappears to have been exploited for
different purposes. Woodward (1894: 95) remarks that, according to a local Reverend,
the calcareous sand immediately under the Inferior Oolite rock was used by cooks at
Bath to scrub their kitchens. It was supposedfyptied from outcrops on the hills

behind Camden Place, now Camden Crescent in Walcot, and at Sydney Gardens, across
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the river at Bathwick (Woodward 1894). This sand was of course from the Bridport

Sand Formation, and the BGS (2020a) survey confirms thlatidcations are underlain

or very close to these deposits. Given the high sand content of some of the CBM fabrics

from Roman Bath, particularly local fabriBs4 and 7 (Betts 1999AppendixB), and

Ri chardson and Webb’' s ( k®tddldtendpdrG)ertarb ser vati on
Lias Group mudstones, it is possible that the Bridport Sand Formation may have been

used in the past at Bath as a source of temper for ceramic production. Its use as a clay

sourceappeardess likely.

6.28Ful |l er’ s Earth Formati on
The Middle Jurassic Fuller’”s Earth Formati on
namely the Lower Fuller’s Earth, the Upper Fu

Rock member (Barron et.&012).Allaredi scussed together here. The
Formation igpart of the Great Oolite group, andli®reforestratigraphically above the

Inferior Oolite Formation,and underlies the limestone of the Combe Down and Bath

Oolite Members (figures.3).

Commercih f ul | ea clagwitk avery high smectigroupand particularly

montmorillinite mineral content (Highley et @006 1), was traditionally used in the

cleaning or “fullering’ of wool. Misleadingly
s Earth memBéedi2pnat Bhebe(Brueohubkt en!
deposits are up to 3.3m tki¢Highley et al. 2006: 3and are only present to the south

UpperFul | er

of the city(Forster et al. 1985).hey weremined extensivelytaCombe HayOdd

Down, South Stoke, Midford, Lyncombé&/idcombe and WellowywWoodward 1894),

however the | ast commerci al F (Madmélanarel Ear t h mi
Chapman 2009). The Fuller’s Earth Formation o
variably cdcareous silicatenudstone, with units of thinly interbedded shelly limestone

(Forster et al. 1988arron et al2012).

The BGS (2020a) survey indicates that the closettrops to the Roman Baths occair
the top of Beechen Clifonly 700m to the sdh of the siteln the ETM area there are
more extensive surface outcrapghe upper slopes of theeightssurroundinghe city,

particularly aBathampton Hill Odd Down, Lansdown, Charmy Hill and Banner Down
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(figure6. 1) . Beyond the ETM area, in the wide
Formation outcrops only sparsely to the north aodheast

While it seems wunlikely that true full er’
being reserved instead for wqmocessing and other specialist purposes (Forster et al

1985, Highley et al2006), the accompanying mudstone may have proved suitable.

Indeed, incountiesto thesouti he Ful | er’ s Ear thistorEor mati or
brickmaking, for examplen Dorsetat Toller Porcorum, near Maiden Newton, at
Broadwindsor, near Beaminster, and Bradford Abbas (Woodward 1894), as well as at
several yards in or near Bridport (Smith
brickyards aCrewkerngHaselbury Plucknetind at Maperton, Wincanton (Woodward

1894), as well as within the@utheasbf the Bath hinterland area at Mells, near Frome
(Woodward 1894: 492). Although Richardson and Webb (1910: 243) note that the

s Earth was us e threuntilithe b880s, thkyrsaggestn g |
no claypits or brickyards which exploited these deposits. This probably implies it had

Full er

little importance as a resource for brickmaking in that county, and this is likely also true
of the Fuller’s tBhadBathh deposits to the nol

Whil e there is significant evidence for |
brickmaking in Dorset and Somerset, its use in the Bath ETM area appears limited.
Although sometimes assertezld.Highley et al. 2006, Macmillan and Chapman 2009)

s E.

evidence is rarely elaborated, though doubtless many traces would have been destroyed

that exploitation of the true Full er

by later mining. If indeed exploiteat Bath during the Roman periddenwaste clay
couldhave been utilised in ceramic production. As this was not the case at Bath during
later periods of significant mining, it might imply that the mudstone itself is locally not

suited for brickmaking, ai® Gloucestershire (Richardson and Webb 1910).

6.2.9 Forest Marble Formation

The Forest Marble Formation is principally known for its limestones and calcareous
sandstones, used for rubble walling and roughly dressed ashlar masonry (HE 2017a)
Despite thisijt is very variable andan also comprisgreenishgrey calcareous

mudstones and clayForster et al1985, Barron et aR012) so has been included here.
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The Forest Marble Formation is part of the Middle Jurassic Great Oolite Groug (figur
6.3), and at Bath is stratigraphically above the Chalfield Oolite Formation, and more
specifically the Bath Oolite Member, and below the Cornbrash Formation (Forster et al
1985, Barron et aR012).At Bath,the BGS (2020b) mapping shoasmparatively

limited outcrops of Forest Marble on several of the heights tediith and easif the

city, includingon Bathampton Down and around Combe Higgufe 61). It outcrops

more prominentlyn theeasernandsoutheasrn limits of the ETM arean a sweeping
band from Bathford and Monkton Farleigh to Bradford on Aaod Limpley Stoke.

These outcrops compriggsta small part of an extensive nohbuth running exposure
which encompasses much of the eastern half of the hinterland area. THismuns

beyond Badminton, Gloucestershire, in the north of the hinterland to Frome in Somerset

in the south.

There is very limited evidence for the use of this formation in historic CBM

manufacture at Bath and in adjacent counties. Woodward (1894: 4@3)thetuse of

Forest Marble mudstones in brickmaking in parts of Gloucestershire and Oxfordshire,

notably at Siddington near Cirencester, at Badminton and at Blackthorn near Bicester,
Oxfordshireln contrastRi char dson and Webberaccquit9 10: 242) s
asserts that they could not find any brickyards in Gloucestershire exploiting the Forest

Marble. This implies either that these sites had closed down in the intervening period,

were omitted by accident or ftheguarrisloodwar d’ s (
deposits had simply been wrong. The BGS (2020c) survey does indicate that the Forest

Marble Formation underlies all three areas, but at Siddington and Blackthorn much

more substantial and accessible outcrops of the Oxford Clay Formatiarcalso As

Richardson and Webb (1910: 242) recorded the exploitation of Oxford Clay at

Siddington and nearby South Cerney, this likely indicates that Woodward (1894)

misidentified the deposits or received incorrect information, and this may also be true of

the other sites. In any case, it seems that exploitation of the Forest Marble for

brickmaking in the counties adjacent to Bath was very restricted, especially compared to

the apparently popular Lias Group mudstones.

More locally, there is very little edence for its use in ceramic manufacture in the Bath
ETM region. In the wider hinterland, a kiln site and brickfield in Froee®rded on
historic maps (OS 1880) was situtaongyd on Fores

suggestshe digging of clay o site, although it coulderhapde interpreted in the sense
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of a work area for making and drying CBM. Either way, no extraction pits were
recorded on the map and the area was later infilled by housing developments. The use of
Forest Marble at this sits thereforampossible to verifyalthough if indeed quarried it

would serve to indicate very limited localised use of this resource when necessary.

Although present in the Bath ETM area, the potential for ancient use of the Forest
Marble mudstones theigre appears small, especially given the abundance of other

suitable clay resources locally.

6.2.10 Kellaways and Oxford Clay Formations

The Kellawaysand Oxford Clay Formations, dating to the very end of the Middle
Jurassic, are treated togethEne Kellaways Formation comprises both a basal

Kellaways Clay Member and an upper Kellaways Sand Member at its nearby typesite at
Kellaways in Wiltshire (Bawn et al 2012: 93), just 3knmortheasbf the upper

boundary of the Bath hinterlanBespite thisthe BGS (2020b) survey shows the

formation as undifferentiated in the Bath hinterland area. As Forste(£9@b: 28)

note, this is likely due to the dl@wvness of the local outcrops, at only 1.37m deep in
boreholes taken near Whitley. In contrast, the Peterborough Member of the Oxford Clay
is estimated to be around-26m thick locally (Forster et a1985: 28, Barron et al

2012: 93). Although not presewithin the 7km radius of the ETM, both formations
outcrop in the east armbutheasof the Bath hinterland arefigure 62), although only

the lower Peterborough Member of the Oxford Clay Formation is present (Forster et al
1985). They have been inded in this survey as both have been utilised in historic

CBM manufacture in adjacent countidsie Peterborough Member of the Oxford Clay,

in particular, dominatd brick production in England for much of the 20th century
(Bloodworth et al2007:8).

The Kellaways Formation is stratigraphically above the Great Oolite Gfiguig 63),
and specifically above the Cornbrash Formation (Forster #885b). The Oxford Clay
Formation, in turn, is stratigraphically above the Kellaway Formation, and ttee low
Peterborough Member of the Oxford Clay sits directly on the upper Kellaways Sand
member (Barron et a2012). Both formations outcrop to the eafsthe hinterland area
in discontinuous bands stretching from Chippenham, imdinheastto Frome, in th

southwestfigure 62). TheBGS (2020b) survey indicates that ttlesest substantial
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outcrops of the Kellaways Formation to Bath are therefore 9km totitbeastjust
south of Bradford on Avon. The closest Oxford Clay outcrops to Bath are 13km to the
east, around Whitley, and 13km to $wutheastaround Trowbridge.

The Kellaways Formation predominantly comprises grey silty mudstones with
intermittent beds of calcareous siltstone or sandstone, particularly in the upper part
(Foster et al1985, Baron et al 2012). It is not used in modern brickmaking in the West
of England and is unlikely to be used in other regions of Britain today. lomaeised

for CBM production at Puttebane Brickworks at Chickerell, near Weymouth, Dorset,

in the mid19th century (Smith 2012: 90), and in historic brickmaking at Upper Studley,
near Trowbridge in Wiltshire (Woodward 1895: 180ore widely, Woodward (1895:
322-3) recorded its use at brickyls in Northamptonshire, Cambridgeshire, and
Oxfordshire, and observed that bricks made from the sandy beds of the Kellaways
Formation were superior to those of the Oxford Clay, being more refractory (Woodward
1895: 323)As such, it is clear that the Kalway Formation was sometimes locally and

regionally exploited.

This limited local exploitation also appears true of the Bath hinterland, which
demonstrates some evidence for the historic use of the Kellaway Formation in
brickmaking at Rode near Frome.rdesuccessive brickyards were recorded on a 1792
enclosure map and on the 1839 tithe map (Murless 2000). The BGS (2020b) survey
indicates that these sites are underlain by the Kellaways Formation, implying that it was

this formation which supplied them.

While outside of the Bath hinterland area, the Roman kiln site of Minety in north
Wiltshire may also have used the Kellaways Formation in the production of ceramic
building materials. Whil&scammelln.d: 4) assigned the underlying deposits to the
Oxford Clay Formation, the BGS (2022b) survey presently indicates that the site is
located on an exposure of the Kellaways Formation, although the Oxford Clay is
present only 350m to theoutheastAlluvial deposits from the Brayden and Swill
Brooks, to the immaiate north and west of the site, are also pre&sdpiteevidence

of significant ancient excavation on sited.McWhirr 1984: 42) Scammelln.d: 4)
insistedthat clay from Triassic and Lias Group sources was probaipgrtedand used
in preferencegiting the range ofed and yellow hueand streaking present in the fired

brick and tile Scammell n.d.12). Given the distance to the alternate proposed sources,
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which the BGS (2020c) survey indicates areatileast13km to thenortheastthis

seems extremely unlikely. It is therefore reasonable to assume that Kellaways
Formation clay and/or Oxford Clay comprised the raw materials of this kiln site. Indeed,
the streaking observe@¢ammell n.d.12) may be the product of blending of difat

clays, perhaps the alluvial sediments with the local Middle Jurassic deposits. This site is
particularly relevant to the study of the hinterland resources as various Roman relief
patterned tiles from Bath have been identified as possible produbis kifris at

Minety (Betts et al. 1997: 224, sectiorv.1.1), and its products have also been

identified in assemblages from Cirencester (Darvill 1986, 1998) and Silchester (Machin
2018, Fulford and Machin 2021).

While used successfully in brickmaking @d&dward 1895)the close stratigraphic and
spatial relationshipf the Kellaways Formation ttve Oxford ClayFormation(Barron

et al 2012)probaby caused this deposit to be undeitised in preference to the Oxford
Clays. This favouritism does not agpeo be due to any inherent deficiencies of the
formation when used in ceramic production (Woodward 1895). Instead, it is more likely
due to the special firing properties of the competing clalge.Peterborough Member
consists of dark or browniglrey slicate mudstone which can be very organic rich,
bituminous, and shaly with fosgplacked partings (Forster et #4085, Barron et al

2012). Its popularity in brick manufactuexponentially increasing the late 19th

century (Hillier 1981), is partialldue to the presence of this carbonaceous matter,
which combusts when the clay is fired and allows for significant savings in fuel (MIA
2013, BLGG 2020)A1 i mi t ati on of ‘traditionally mad
(Hillier 1981) is that they havelaw compressive strength compared to other modern
bricks (MIA 2013 3) and are potentially more susceptible to weathering (BLGG:2020
2). It is uncleaiif this is due to the material properties and special firing process of the
Oxford Clay or can insteacelattributed to the traditionptocesses asemidry

moulding (Bloodworth et aP007)andusageof freshly dug and unseasoned clay

(BLGG 2020).

The Oxford Clays were most heavily exploited in historic brickmaking in the east of
England, angbarticularly in Cambridgeshire and Bedfordshire (Woodward 1895,
Bloodworth et al2007). Yet, they were also used in Dor&nith 2012)
Gloucestershir¢Richardson and Webb 191 iltshire and, as the name suggests,

around Oxford (Woodward 1895). In Dat, the Peterborough Member was used at
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Bothenhampton Yard in Bridport during the early 19th century (Smith 2012) and at
brickyards in West Chickerell, near Weymouth (Woodward 1895). In Wiltshire,
Woodward (1895: 281) noted brickworks at Chippenham, um; and Ashton

Keynes, and in the Vale of Chippenham to Oxford more generally, all exploiting the
lower Oxford Clays around the turn of the 20th century. Although outcrops of the
Oxford Clay are more restricted in Gloucestershire, Richardson and Welib 242)
recorded its use by the Cirencester Brick and Tile Company at Siddington, as atell as
other brickpits in the South Gloucestershire area. To give an indication of these

resources i mportance in | ater bripatkmaking, t
during the 1930's was 1. 787),4lliugingi on bricks a vy
Peterborough Member clays. The importance of this industry and its clay resource has

nevertheless significantly declined (Hillier 198l GG 2020, although there is still

production using the Oxford Clays at three large sites in the east of England

(Bloodworth et al2007: 8).

In the Bath hinterland there is little evidence for the use of the Oxford Clay Formation
either historically or anciently. Outside the hinterlanebathis formation may have

been used at the Roman kiln site of Minety (Darvill 197%)arthwesiWiltshire,

perhaps in combination with Kellaways Formation clay or alluvial sediméfitge the
Kellawaysand Oxford Clay Formations ultimately lie outsitie ETM radius of Bath,

although in its hinterland, thegpresena potentiallysignificant regional clay resource.

6.3 Quaternary Deposits

6.3.1 Alluvium

The alluvial deposits the valley floors of the Bath ETM areaeconsiderablg¢Forster

et al 1985), being the product of high floods of the River Avon (Jordan 2007). They
have been recorded at seveRamansites inand south othe walled area of Bath

(Cunliffe 1969, 1979), including the New Royal Baths site (Davenport 20@r) and

the Southgate excavations (Barber 2015). These deposits have a basal layer of gravel,
with flint and limestone cobbles and sgRkarster et al. 1985put an upper layer of
greyishbrown silty clay, grading to yellowish or reddish brown in colousame parts,

and occasional irestaining and brown mottlingl¢rdan 2007: 11Davenport et al
150



2007: 14) Forster et al. (1985: 31) note that the river gravel components of these
sediments locally contain elements of their parent rocks. The aplastisiamgu

typically seen in the Roman Bath CBM fabrics, for example sand, limestone and fossil
shell fragments (Betts 201AppendixB), might therefore have been sourced from
alluvial deposits instead of being quarried framdslipsor from the insitu Jurasic

parent rock.

In adjacent regionalluvial sedimentsvere heavilyexploited for brickmakingmost
famouslyat Bridgwaterand SedgemopSomerset (Baggs and Siraut 198Rirless

2000, where alluvial deposits of the River Parrett supplied a thrivingkland tile

industry during the 19th century (Murless 2000). Alluvial sediments were once widely
dug for brickmakingoy theRiver Severn in Gloucestershire (Richardson and Webb
1910 239, although by the early 20th century only the brickyards at Lowee L od
Walham, north of Gloucester, remained. In DorSetjth (2012: 85) has suggested

the historic exploitation of sediments from the River Wraeklbrickyards in Ash Hill,
Stratton, near Dorchester and those of the River Frome in clamp kilns at Throop Farm,
also near Stratton. Within the Bath ETM artsalf thereis much mordimited evidence

for the use oAwvon alluvial sediments ihistoricor ancientceramic manufactur@.he
previously noted 18th century bri¢iin fields west of the Avon at Dolemeads
(Chapman et all998), only 500m to thsoutheasbf the Roman Baths, may have
exploited Avon alluvial sediments. This is just one possible stayce, however, with

the Charmouth Mudstone Formation also outcropping very close to the site.
Furthermorewithout firm evidence of extractiothe importation of clay to the site

remains a possibility.

More significant to the study of Roman cleytraction at Bath is the identification of a

large but shallow Romaperiod hollow dug into alluvial sediments at James Street

West (Lewcun 2004), only 350m to the west of the Roman Baths. This depression
yielded intermixed clays from several clearly dete components, demonstrating

several different colours, physical properties, and evidence of heating. Lewcun (2004
8) has suggested this to be the result of industrial activity. While these deposits cannot
be firmly linked to brick and tile manufactugeewcun 2004), and may instead be the
remnants of the production of pottery, of technical ceramics or the mundane preparation
of clay for puddling or daub or cobb, they nevertheless provide some evidence for the

use of alluvial sediments in the Roman perad Bath.
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6.3.2 Colluvium

The colluvial deposits the Bath ETM areare numerouand extensive. The BGS
(2020a) survey indicates that they ocalmost universally at the base and on the sides
of the valley slopearound the city, with thaearest only 500m to the south of the
Roman Batk at Beechen Cliff. Another close landslip deposit is that at Walcot, 700m
to the north of the sit& his colluvium is theproduct ofthe landslipping or cambering

of Lower-Middle Jurassic strat@orster etl. 1985), particularly the Inferior and
Chalfield Oolite Formationswvhich is exacerbated by the instability of the underlying
Lias Group strata (Hobbs et al. 2012:.66)

The colluvial deposits at Bath incorporate weathered material from a range wdrdiffe
geological unitsincludingthe LowerandMiddle Jurassic Charmouth Mudstone,
Bridport Sand, |l nferior Oolite, (Fotsterl er’ s Ear't
et al. 1985)They are therefore varied in character and dependent upon the dpeaific
source deposits but are generally rocky and unsorted (Forstel @8%).While many

of the landslippedinits incorporate mudstones, the stony nature of much of the

colluvium indicates that their use in ceramic production would perhaps require more
intensive sorting and processing than with other available clays. In turn, this might
imply that they are pedps less likely to have been used in ceramic production at Bath.
Indeed, these deposits were not used in historic CBM production at Bath, and unlike the
alluvial sediments in the ETM area there is no evidence of their exploitation in the

Roman period eithe

The use of clay in the past is obviously dependent on many more factors than simple
processing requirementBhe range of deposits practically accessible, the possible
importance of the coccurrence of water, fuel, clay and/or temper resourcess# the
locations (Miksa and Heidke 1995, Kelly et al. 2011), the suitability of the clay for
creating the desired product (Arnold 1985), as well as less econorodalhted

concerns, such as land ownership and access restrictions (Arnold 1985, 2000l or ritua
connotations to specific deposits (Arnold 1985, 2011) wllhave played their part.
Nevertheless, the greater need for raw material processing could have proved
significant. It must be acknowledged that as these deposits incorporate fragmented
materid from a wide variety of Jurassic rock units, they could also have provided an
easy and close supply of aplastic temper for any ceramic production taking place on the

floor or lower slopes of the Avon valley.
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6.4 Chapter Conclusion

The range of mudston@d clay deposits accessible within the Bath exploitable

threshold model radius and hinterland areas is considerable. Comparatively few
demonstrate substantial evidence for widespread historic exploitation either at Bath or
in adjacent areas or countiesrtpaularly Dorset, Somerset, Gloucestershire, and
Wiltshire. When the evidence for ancient exploitation of these deposits in the Bath ETM
area is inspected, this number is reduced even further. Indeed, the only strata
outcropping at Bath whiclemonstratéirm evidence of Roman exploitation are the
Charmouth Mudstone Formation and Quaternary alluvial sediments. Even these are
each confined to a single extraction pit (Beaton 20@tcun 2004), neither of which

can be definitively linked to the productionfod ceramics, much less ceramic

building material specifically. Despite these limitations, the significant historical
evidence for the successful use of each of these deposits in brick and tilemaking at Bath
(Harper 1989Murless2000) or in adjacent counties (Woodward 1893, Richardson and
Webb 19D, Murless 2000) argues in favour of their possible exploitation in Roman

ceramic industrieatthe settlement.
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7 Ceramic Building Materials from
Roman Bath

Despite research having bemmnmducted in the city itsele(g.Foster 1985, Betts 1999a,

b, 2007, 2015), and significant attention devoted to assemblages from neighbouring
Gloucestershire and northwest Wiltshire (Clifford 1955, McWhirr and Viner 1978,

Darvill 1979, 1980, 1982, 1992001, Darvill and McWhirr 1984, Warry 2017), the
understanding of the ceramic building materials from Bath is far from complete. While
a range of fabric groups have been identified, with the exception of a few long distance
imports no production sites hayet been matched to this material. A range of relief
patterned tile has also been excavated and analysed and while this material could have
been manufactured at Minety, it may instead be the result of production closer to Bath.
Intriguingly, very littlestamped CBM has yet been recovered from the settlement or its
hinterland, despite the frequency of examples to the north and east. This absence likely
reflects systemic trends of ancient use and deposition, rather than a lack of
archaeological investigatian the Bath area. As such, the limited stamped CBM from

the city and hinterland is significant and may be the result of economic factors, for
example the dominance of the Bath market by local brickyards during the main period
of regional stamping, or mdye due to administrative concerns, perhaps with specific

stams reserved for brick and tile supplied to certain areas.

7.1 Overview
Ceramic building materials from the Temple Precinct excavations were analysed by
Foster (1985AppendixA). More recently, Betts (1999a, b, 2002a, b, 2007, 2015) has
analysed the brick and tile from a range of commercial excavations in the city. The two
recording systems are difficult to relate to e,
the best understanding of CBM supply and use at Bath. To summarize, 12 different
Roman CBM fabrics have so far been identified (Betts 28ppendixB). Of these,
fabrics 8, 17, 18 and 23 were equated to MoLA fabrics 3019, 3006, 2452 and 3004
respectively (Betts 2011: 1); these are shaded in grey in&dblEabrics 17, 18 and 23
represent probably local products that are fairly undiagnostic in charactercchrsions
(Betts 2021, pers. Comm.) and thus appear similar to several generic sandy MoLA
fabrics €.g.Betts 2018: 5, -B), rather than representing definite Londegion
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exports. In contrast, fabric 8 was likely produced at a kiln site in Hampshihapgse
Braxel Littl e (Betts
London Clay outcrops (BGS 2021a, b). The overall contribution oftbhsignce

|l s Farm or London 2
imports to CBM assemblages from Bath may therefore be small. The bulk of the other
fabricshave no identified production sites but may be local, although perhaps

representing the products of three or more different kiln sites (Betts 1999a: 64). A range

of products were made in each of these fabrics, including bricks, roofing tiles, box flue

andhollow voussoir components.

Table7. 1: (2011) C

P represents possible identification. The suburban villa category consists of sites

Summary of Betts’s Roman
located only a short distance away from Roman Bath, but outsalthe bounds of
the walled area and settlement at Walcot. Fabrics equated to different MoLA

fabric groups (Betts 2011: 1) have been shaded grey.

Context CBM Fabrics Present
Site Site Date | Area 14 |5|6 |7 |8 |9 16|17 |18 23
Lower Common| Late Suburban | Y Y|IP|Y|Y|Y|Y
Allotments Villa
Oldfield Boys Late Suburban | Y Y Y Y |Y
School Villa
Tramsheds and | Earlyto | Walcot Y Y|Y Y|Y |Y |Y
Beehive Yard unknown | Settlement
Hat and Feather| Early to | Walcot Fabric analysis na@ompleted
Yard Late Settlement
New Royal Early Walled Y Y Y|IY|Y|Y Y |Y |P
Baths Area
Southgate Unclear | Walled Y Y Y Y|Y |Y |Y |Y

Area

St Swithin's Yard Mid to Walcot Fabric analysis not completed

Late Settlement

Few ceramic building material kilns have bexmfirmed locally or regionally

(McWhirr 1979, Betts 2015), although there are a range of possible production sites

(section6.0). At Walcot Street a potential Roman tile or pottery kiln was found during

commercial excavations by the Bath ArchaeologicakT(Davenport 2008b: 419) and

scatters of roofing tiles and batches of mixed alluvial clays found at St James Street

West (Lewcun 2004: 8), in the walled area, may indicate that another workshop was

somewhere in the vicinity. While Minety remains the oodyfirmed kiln site with

relevance to Bath, especially given its significant export market (McWhirr and Viner
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1978, Warry 2017), there is perhaps a closer Roman kiln site opposite Tracey Park,
Wick in Abson, South Gloucestershire (McWhirr 1979: -110®). The site has yielded
large quantities of hypocaust and roofing tiles and wasters (HER 2020a) and features
perhaps indicating claypits and kiln structures may also be present (HER 2020b).
Despite being identified more than 50 years ago, no material appdearge been
collected and it is unclear if any excavations were undertaken to substantiate these
claims. As such, although a rangepofsibleproduction sites have been identified for
the Bath material, only Minety has so far yielded significant evidéarcmanufacture

(e.g.Scammell n.g.

7.1.1 Relief-pattern ed Tile from Bath
A range of reliefpatterned tile has been recorded from excavations in Bath and the

hinterland area. The die types represented fr
(1997) types 25, 53, 54 and @&yure 7.1), and these occur in fabrics 2, 4, 7 and 16
(Betts 1999a: 68, 1999h: 5, 2002: 2, 2007:b8)t hose of presumably ‘Il oc

manufacture. A die 53 stamped sherd was also found in @Rposan context in the

Temple Precinct excavations (Cunliffe and Davenport 1985: 76, plate LXK Kpite

of this range of finds,dy a single reliejpatternedilei s known fr om Bath’ s hi
area, and this is a type 56 die from a villa at Truckle Hill, North Wraxall, Wiltshire

(Betts et al. 1997: 118).

With the exception of die 54, all of these relpftterns have either been linked to
Minety through fabric malysis of rollerdie stamped sherds at other sites (Betts et al.
1997: 23) or have actually been found as fragments at the kiln site &sath(nell n.d.
15). Even die 54 coccurs with confirmed Minety products impressed with die 56 at
the Roman settiaent site of Lower Wanborough, Wiltshire (Betts et al. 1997: 118
120). Fabric descriptions of Minety brick and tieed.Darvill 1979: 318, Betts et al.
1997: 23) do admittedly sound similar to the fabrics identified at Bath (amesn)

B), particulary in the occurrence of cream silty bands and inclusions and fragments of
iron oxides (Betts 2011: 1However, hese features are present in many different
sedimentary deposite.Q.Peacock 1977: 237, Betts and Foot 199422), and thus do
not solely imicate Minety products. While a range of hollow voussoir tiles have been
identified at Minety §cammell n.d.14), none have yet been found that appear to

correspond to the dimensions of those used at the Roman Bagh3avis 1884: 14,
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Lancaster 2012:310 ) . Moreover, the mica in Betts’

typical descriptions of Minety products.§.Darvill 1979: 318319). This suggests
either that the full range of Minety fabrics and products remains to be identified or that

these relie-patterned stamps indicate the movement of craftsmen and roller dies to

another production site, perhaps closer to Bath.
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Figure 7.1: Drawings of the reliefpatterned die impressions so far found in Bath.
Modified from Betts et al. (1997100, 116, 119 © Study Group for Roman

Pottery.

7.1.2 Bath -Sussex Connections
A range of ceramic building material evidence suggests links between Bath and West

Sussex in the early Roman period. Several examples of the distinctive Westhampnett
hollow voussoir form were recorded by Scarth (1864: 95) from Bafire 7.2), and
have keen found in the York Street assemblage held at the Roman Baths Museum
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(Lancaster 2012: 43031). This form is distinguished by its seaficle cutouts on the

sides of the faces (Brodribb 1987: 81) and by the unusual thickness of these components
(Lancaste 2012: 420). It was likely the invention of the aforementioned early Lendon
Sussex group workshop (Betts et al. 1997209 perhaps based near Chichester
(Lancaster 2012: 419). At Bath, Betts has noted that these sherds are in a fabric which
does not mizgh those of the Sussex group (Lancaster 2012: 430). In another contrast to
typical Sussex forms, all four known examples from Bath had the same wavy combing
applied (Lancaster 2012: 43&eefigure 72), rather than being impressed with a raller

die typial of the wider group. The copying of the Westhampnett form in the Bath
components and the range of differences from more conventional L-&uksex group
products suggests manufacture by someone familiar with their output but perhaps

located away from #husual kiln sites and clay deposits exploited.

Figure 7.2: lllustration of a box-flue tile (B), Westhampnett hollow voussoir form
(C) and an unusual large curved semcircular tile found at Bath (A). Modified
from Scarth (1864:plate XXXVI).
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There may be further corroborating evidence for a connection betived¢.ondon

Sussex group workshop and the Bath material in the same antiquarian drawing of
Roman brick and tile from the citfigure 72). While Scarth (1864: 95), and later

Brodribb (1987: 56), both assumed the large curved-semilar tile (A) was p# of a
Roman brick column, it bears a resemblance to a rare find from Roman Ldigdna (

7.3). The large and similarly curved tile from London was identified by Betts (2016:
103) as a unique product of the LondBussex group workshop. It measures 571mm

long and up to 250mm in breadth (Betts 2016: 103) and was perhaps placed above the
top row of box flue tiles to direct heat laterally to a central vent (Betts 2017: 373). It is
difficult to compare these tiles as, sadly, the Bath find has since beamdbStarth

(1864: 95) only recorded a measurement for its diamdtrever, he hollow voussoir

(C) in the illustration was noted as being 13 inches (330mm) tall (Scarth 1864n@5)

the large, curved tile may therefore have been a little longer, Eed@®omm. While
shorter than Betts’'s (2017: 373) compone.]
function and in any case may not have been of complete length. The presence of the
distinctive tight wavy combing on much of its surface explicitly linke itite

Westhampnett hollow voussoirs at Bath (Lancaster 2012: 430), and indicates that the
brickmaker was likely producing elements of drgire Sussexsystem, not just isolated

components.

Figure 7.3: A large curved and relietpatterned tile likely made by the Londonr
Sussex group workshop and found at the Bloomburg site, London. From Betts
(2017: 375)© MoLA.
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Given the untypical fabric of the Bath components (Lancaster 2012), the range of
different LondorSussex group forms recorded at Bath may indicate production by a
member of the workshop at a new site. It is tempting to interpret this material as the
result of itinerant production, perhaps with the despatch of an individual or a team to
Bath from the Sussex production site as part of a commission. Indeed, there have been
proposals that construction of the Roman Baths, Temple and Spring Reservoir at Bath
were in part driven by elites from West Sussex)(Henig 1999: 4231) and that the

Sussex workshop itself thrived due to early local elite patronage (Lancaster 2012: 437).
Yet, and a discussed previously (sectio3.8), itinerant production is challenging to
confidently identify. These finds may therefore represent local productiugg, lo

distance import from a new kiln site or even previously unrecognised manufacture at the
original workshop. Further fabric analysis of the Bath sherds could shed light on these
issues, but at present these finds cannot therefore be taken as subsidatiabdor

such arguments. The connections between the Bath and West Sussex ceramic building

materials are nonetheless significant, although their exact nature remains to be clarified.

7.2 Roman Stamp ed Tile at Bath

There is a comparative lack of stamped tile from Bath and the hinterland area. This is
likely the result of systematic ancient practices, rather than due to sampling biases or to
phases of local Roman activity taking place outside the period of cividampstg. This
absence may imply at least two possible explanations. The first is that supply at Roman
Bath was dominated by kiln sites, presumably local, which did not stamp their products.
The second is that there was supply from regional brickyards weidierately did not
stamp batches despatched to Bath. Both of these scenarios might feasibly be the result
of a range of ancient economic or administrative factors. At present, our understanding
of the ceramic building materials from Roman Bath is insigfit to confidently

determine between these hypotheses, or indeed whether commercial or territorial
aspects were responsible. Research into the provenance of the brick and tile from

Roman Bath mayet provide further evidence for one of these alternatives

160



Key: “Glouce

® Text stamped tile find
A Relief-patterned tile find and die
Bath hinterland area
€@ Roman settlements
—— Roman road

—Caerwent

° Hall End0

25, 54, 56, 92‘
Sea Mills NettletonShrub, ¢

Ba’gh‘

25, 53, 54,/56

Camerton
9,

Figure 7.4: Map showing the location of Roman stamped and relighatterned tile finds from Gloucestershireand adjacent counties
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7.2.1 Finds from Bath and the Hinterland Area

In contrast to surrounding areas of Wiltshire and GloucesterghgeMcWhirr and

Viner 1978, Warry 2017), Bath and its hinterland have yielded few Roman brick and
tile stampsffgure 74). The only examples found within this area are a single LCH
stamped sherd from Chipping Sodbury, GloucestersRiitg Z489.20(iy), two LHS
stamped tiles from the villa at Truckle Hill, North Wraxall (Tomlin 20482) and a

TPF stamped sherd from a villa at Lockleaze, Bristol (Warry 2021, pers. comm.). It is
interesting that all of these finds occur fairly close to the projected bounds of the

hinterland area, suggesting a possible difference in supply at the centre.

7.2.2 Sampling Bias

While the disparity in stamped CBM finds could perhaps be attributeidses in

excavation and sampling, this does not appear a convincing explanation. Bath and its
hinterland have been subjected to extensive archaeological research from the
antiquarian period onwards (Aston 1986, Cunliffe 2000, Davenport 2021). Indeed, the
city itself has perhaps experienced as much archaeological investigation as Gloucester
(e.g.Heighway 2006) or Cirencester (Holbrook 2006), though both have yielded
abundant stamps (McWhirr and Viner 1978, Warry 2017) whereas Bath has not. Much
research irBath has been the result of antiquarian observatmgsRownall 1795,

Irvine 1873, Mann 1878, section 3.1) or rescue work (Cunliffe 1969, 1979, Davenport
1991, section 3.2) rather than modern commercial development. Stamped tile has
therefore beenpeshps | ess | i kely to be identified and
(1864: 95) discussion and illustration of unstamped Roman @&Mrthelessdicates

that there was clearly some historic interest in these mundane building materials.
Certainly, if the &tensive antiquarian discussions of stone inscriptions from Bagh (
Horsley 1732, Pownall 1795, Phelps 1836, Scarth 1864) are any guide, it seems highly
unlikely that stamps on any Roman brick and tile from the area would have gone
entirely unremarkede(g.Scarth 1876: 21). More recent excavations at the Roman

Baths (Cunliffe 1969, 1976), Temple Precinct (Cunliffe and Davenport 1985) and in
other parts of the modern city (Betts 1999a, b, 2002a, b, 2007, 2015) have confirmed
the absence adtamgd mateial. It therefore appears that the sample of Roman ceramic
building material so far known from Bath and the hinterland is representative, and thus
that the low quantities aftamed brick and tile so far found in this area represent

systematic and significe practices of ancient use and deposition.
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7.2.3 Phases of Roman Activity at Bath

One explanation for the dearth of stamps at Bath is a lack of overlap between the
duration of regional stamping practices and phases of development at the Roman
settlementWarry (2017: 8334) has suggested that civiliatampng in the west of

Britain occurred in the period AD 16160. Any major building projects at Bath before

or after these dates were therefore unlikely to have incorporated new stamped material.
This is pobably true of the major episodes of construction at the Roman Baths, Temple

and Spring Reservaoir.

The first period of construction at the Roman Baths is estimated to have occurred during
the late 60s AD (Davenport 2000: 8), though perlsdigbtly later (Blagg 1979: 106). It
included the building of the Spring Reservoir, the Great Bath, adjacent parts of the East
and West Baths and the Temple and its precinct (Cunliffe 1969, Cunliffe and Davenport
1985). The second period for the Spring&esir and Temple also encompassed the
Period Il reroofing of the Great Bath and adjoining areas (Cunliffe and Davenport
1985: 65), though the reroofing of the westernmost baths may have been completed
earlier (Cunliffe 1976: 25). This unified projecttimught to have taken place after the
middle of the second century (Cunliffe and Davenport 1985: 65, though see section
10.2), likely in concert with a major restructuring of the surrounding walled area of the
settlement (Davenport et al. 2007: 68). The twost significant phases of construction

at the Roman Baths and Temple complex therefore likely occurred outside the period of
CBM stampng. However, he dating of the Period Il development is not precise

(Cunliffe and Davenport 1985: 65, Davenport 200810), and neither is the final date

of stamping (Warry 2017: 84). There may therefore have been a short period of overlap
after AD 150. While there were a range of minor additions and redevelopments at the
Roman Baths, Spring and Temple between initisistruction and the later secend

century projecté.g.Cunliffe 1976), these are not well dated (Cunliffe and Davenport
1985: 65) and appear to have been small in scale. Regardless, they must have had the

potential to integrate small amounts of stamped til

The development of the walled area around the Roman Baths is not well understood. At
the New Royal Baths site, scatters of early CBM forms used in bathhouses have been
interpreted as evidence of a grand and early public building somewhere in tlitg,vicin
perhaps a military headquarters or administrative centre (Davenport et al. 2007: 69),

although apparently demolished and the remnants used as hardcore in later structures
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(Betts 2007: 52). While much of the walled area appears devoid of activityhantil
significant building projects of the mgkcond century onwards (Davenport 1994, 2000,
2021, Barber 2015), it may well be that there were other, earlier grand public buildings
in this space that have not yet been detected (Davenport et al. 200Z)gurdytin the
little-excavated northern half of the walled area (La T+Bh&man and Niblett 2016:

160), or under the abbey (Davenport 2000: 11). Whether there was significant demand
for brick and tile in this area of Bath during the first half of theosid century is

therefore unclear. As with the Period Ill development at the Roman Baths, there may
have been a short period of overlap in the later secentury constructions (Davenport

2008b) before tile stamping ceased.

Evidence from the extrenuralsettlement at Walcot probably indicates srsakle but
regular development throughout the Roman period (Davenport 1994, 2008b, 2021).
Sites like Beehive Yard, for example, showed extensive sequences-ogfitaty

timber buildings followed by stone stitures (Davenport 2008b: 415) with tiled roofs
(Betts 2002a). Parts of the Walcot settlement have so far received only limited
excavation (Davenport 2008b). If what has been explored se.gabg@venport 2000,
2008Db) is representative, then the settleihas a whole may have required a modest but
continuous supply of ceramic building material during the second century. While this
need may have been met locally, as indicated by a potential pottery or tile kiln found at
Walcot Street (Davenport 2008b: 418)could certainly have been fulfilled by a

regional supply. The lack of any finds of stamped tile at Walcot is therefore surprising,
especially given their frequency in comparative urban contexts in Cirencester (Darvill
1986) and Gloucester (HeighwaydaRarker 1982, Warry 2015).

Despite the density of suburban and rural villas around Bath (Scarth 1864, Davenport

1994), the vast majority appear to date from the mid third century onwards (Davenport

1994: 17). These have yielded considerable quantitiesramic building materials,

whether fragmentarye(g.Betts 1999a, b) or as part ofsitu hypocausts, as at the

Wellow (Phelps 1836: 164) or Combe Down (Scarth 1864: 117) villas. The late date of

most of these structures means that finds of stampekdiritle cannot typically be

expectedDespite this,ie excavation of a suburban villa at
site, just by the Wells Road to the south of Bditl,yield a limited quantity of halbox

flue tiles (Betts 1999b: 68). These are e&olyns, perhapdating to thdatefirst

centuryor early secondentury (Brodribb 1987: 67, section 9.2.6), and if not simply
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recycled hardcore these may indicate that there was some activity prior to later phases.
While an isolated example, most villaestaround Bath were excavated or recorded by
antiquarians€.g.Phelps 1836, Scrope 1862, Scarth 1864), and it may be that ephemeral
early traces at these villas were simply not identified among masses of later construction
material and artefacts. In angse, these sites have so far yielded no stamped brick or

tile.

This review of Roman development in the Bath area has demonstrated few phases of
activity during the early second centurg. during the main period of civilian stamping

in the west of Britain (Warry 2017: 77, sections 2.2.4.3). Nevertheless, themould
probably have been a continuous but sreadlle requirement for ceramic building
materials for repairs and alterations, as suggested for estates and modest settlements
(Darvill and McWhirr 1984: 242). Were Minety, for example, to supply Bath even in
part during this period then stamped tile finds might be expected. Such sporadic
supplementation of local products has been demonstrated at Silchester (Warry 2012,
Machin 2018) and even Old Sarum (McWhirr and Viner 1978) through finds of LHS
stamped tile pduced at Minety (Darvill 1979: 328). The finds of two LHS stamped
tiles from the villa at North Wraxall (Tomlin 201482), in the Bath hinterland, may
represent similar opportunistic supply outside the core Cirencester area. That such tiles
have not yebeen found in or closer to Bath confirms that the lack of stamps is not

merely a quirk of sampling bias or phases of Roman activity

7.2.4 Monopoly of Local Supply

The lack of Roman stamped tile finds from Bath and much of the hinterland area might
be explained by the importance of local, retamping kiln sites in the supply of this
region.However,  such local kiln sites have yet been confirmed (Betts 2015),

partally because the provenance of the CBM fabrics of Roman Bath has not yet been
investigated. Given the apparent prevalence of stamping around other regional
settlements, particularly Wanborough (Mepham 2001), Cirencester (McWhirr and Viner
1978, Darvill 186) and Gloucester (Heighway and Parker 1982, Warry 2015), any such
kiln sites may have been located close to Bath and perhaps worked in a distinct
tradition.
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Stamping of CBM may have been an inherited practice (Warry 2017) or a response to
client or orgnisational demands (see sectiadh4), perhaps reflecting a specific system

of oversight and quality control, if not merely marking products to prevent theft
(Brodribb 1978). Given the wide array of different Roman stamp types found in
Gloucestershire (BWhirr and Viner 1978), they may also have had a competitive
function. Certain workshops could have gained a reputation for high quality products
and may have stamped these to distinguish them from the brick and tiles of inferior
competitors (Darvill 1980Darvill and McWhirr 1984), especially if stock could be held
at ancient buil der e.gWame20lhavaitingusa. Alackdfe r egi on
stamping at certain brickyards may therefore indicate a different, absent, or simply less
archaeologicallyisible system of oversight. Alternatively, it may represent supply to

different market conditions or perhaps directly to consumers with no intermediaries.

Another aspect which may have influenced the ustashpng was the literacy of those
involved in brickmaking. While stamping a tile does not require the maker to be able to
read, it may have been a factor in the very limited adoptictanfipng in Roman

Britain (e.g.RIBII(5): 56). This is reinforced at the regional level, to some extent, by
finds of locally produced stampedortaria ceramics from Shepton Mallet (Hartley
2001). These used a rangelbterate stampgfigure 75), potentially due to widespread
illiteracy among theotters and consumers. Furthermore, there have so far been no
finds of any nomumeric graffiti on CBM from Roman Bath and Somersej.RIB

11(5)), despite alphabetic graffiti being recorded on tiles from other regions of Roman
Britain (Tomlin 1979, Brodbb 1987), and significantly from Cirencester and
Gloucestershireg(g.RIB11(5): 92-158). While this is not definitive proof of illiteracy

among brickmakers in this area, the evidence may fit with this interpretation.
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Figure 7.5: lllustration of non-literate stamps frommortaria made atShepton
Mallet, Somerset. Not to scaleModified from Hartley (2001: figure 39).Hartley,
K., 2001. Shepton Mallet Mortaria. In: Leach, P., 2001. Excavation of a Romarno
British Roadside Settlement in Somerset: Fosse Lane, Shepton Mallet 199D The

Roman Society.
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There is a range of evidence that is perhaps inconsistent with the dominance of local
non-stamping kiln sites as the sole explanation for the absence of stamped tile from
RomanBath. In particular, if local supply were dominated by such production sites,

then there would presumably be little evidence for any form of regional or extra

regional transport of brick and tile to the area. In fact, one Roman CBM fabric has so far
been dentified as a definite londistance import (Betts 2011: 1), although sherds of

this fabric have been found to be present in assemblages in only small quantities (Betts
2015). While the duration of production of this Hampshire fabric group is not exact,
Betts (2018: 1) has estimated it to be between ADIZW) based on finds from

London. If correct, this indicates limited lowmlistance imports of CBM into Bath

during the early second centuiyg. when stamping was regionally prevalent.

If there was sufficient demand for tile and brick shipments to be brought nearly 90km
from kiln sites in Hampshire to Bath during the early second century, then it appears
unlikely that local supply and simple competition would have been able to pregent th
much shorter movement of stamped CBM into the same area. Thdiftagce

importation mayadmittedlybe exceptional, perhaps reciprocal with the transport of

Bath stone eastwards.@.Pearson 2006, Hayward 2009), rather than satisfying any
insurmountale demand in the local area. The evidence is therefore far fromotiedt
nevertheless appears unlikely that the absence of stamped tile in Roman Bath and the

hinterland was solely due to cornering of the market by localstemping producers.

7.2.5 Stamp Distributions and Boundaries

If local, nonstamping production did not hold a monopoly on brick and tiles supplies to
Roman Bath, then a logical alternative is that any shipments to the area were
deliberately left unstamped. The omgnfirmed Roman CBM Kkiln sites from the region
(McWhirr 1984), namely Minety§cammelln.d. and St Oswal d’ s Pri
(Heighway and Parker 1982), produced stamped tile for at least part of their periods of
operation. It therefore seems likehyat Roman Bath could have been supplied in part
with unstamped ceramic building materials from an otherwise stamping brickyard. This
suggests that the stamps applied to Roman brick and tile in Britain had a discrete
economic or administrative role tiedttee organisation of production or the region of
demand. In order to better understand these aspects, the known distributions of civilian

stamped tile finds must first be reviewed.
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A range of probably Minetproduced (Darvill 1979) LHS stamp dies haveydmten

found on sherds exported a considerable distance (McWhirr and Viner 1978), in some
cases up to 80km away (Darvill and McWhirr 1984: 253). This has led Warry (2017:
91-92) to make the assertion that certain die types at the kiln site were onhydapplie
batches destined for transport outside the core Cirencester area. This does not
necessarily mean that the stamps themselves were reserved for such a discrete
distribution, rather that they happened to be applied only to material allocated fer extra
regional use. Indeed, LHS stamped tiles of other die types are also found in and around
Cirencester (McWhirr and Viner 19/8eefigure 76). This implies that they may have
belonged to a subnit or separate contractor at Minety which perhaps filled a bwd|

at times, extraegional surplus role (Warry 2017, section 18).8.

Gloucester:
(3

Key

> LHS stamped tile find
® RPG stamped tile find

Cirencester.

Caerwent T ° €@ Roman settlement
@ .n Eastonioy Wanborough 7] Gloucester hinterland
Bath hinterland
Séa Mills Nettleton Shrub — Roman road
Gatc%mbe Sandy Lane Mildenhall Shaw, Berkshire \
Bath :
Silchester—
Charterhouse Camerton

Shepton/Mallet

0 10 20 30 40 km Wincheéster

[ EEaaaa—  ES—

Figure 7.6: Map showing the distribution of RPG and LHS stamped tile finds from
Gloucestershire. The twetone circle at Gloucester indicates finds of both types.
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There areother stamped finds from the west of England which demonstrate a relatively
clear and restricted spatial distribution, namely the RPG déigese 76). These
stamps were almost certainly the result
Priory kiln site (Heighway and Parker 1982, see secti@r2p.As might be expected

for production aimed at supplying civic projects in and near Roman Gloucester
(McWhirr and Viner 1978, Darvill and McWhirr 1984), all but one example of these
stamps has so far beayuhd within 20km of the settlement. The finds outside the
immediate vicinity of theoloniaemay represent publicly funded projects, but are
perhaps more likely the result of smatlale commercial marketing of surplus civic

brick and tile é.g.Peacock 189: 8). This seems especially probable for finds from
Huccl ecote Roman villa (Clifford 1933,
(Warry 2017). Part of this distribution may also be due to the movement of hardcore

from Gloucester for later Romamitding projects.

The IVC DIGNI stamped finds, although relatively few in number, show a somewhat
restricted distribution primarily between Wanborough and Mildenkglire 77). No

kiln sites have yet been identified for this stamped material, but on the basis of thin
section analysis Darvill (2001: 317) has suggested a possible origin near Calne, ¢.20km
southwest of Wanborough near the Sandy Lane Roman settlement. UnlkéGhe

stamps, there is some evidence for wider transport beyond the core area, with an IVC
DIGNI stamped tile found at Silchester (McWhirr and Viner 1978: 369). This likely
implies commercial production predominantly for the local area, but occasionally
fulfilling wider demand when available. Indeed, the cluster of IVC DIGNI, LHS and
TPFseries stamps at Wanborough (Mepham 2001) may indicate significant competition
between the different regional kiln sites.

The distribution of the TPF series of stamped(titeluding TPF, TPFAC, TPFP and
TPLF) is more intermediatgee figure 7). Much of this ceramic building material
may have been manufactured at Minety (Darvill 1979), although certain finds have been

suggested to be the products of as yet unidentiiecsites €.g.Darvill 1979, 1986).
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two-tone circle at Wanborough indicates finds of both types.
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While Cirencester and its hinterland appears to have been a core area of supphy for
stampedrick and tile (Darvill and McWhirr 1984), finds of this ssihave also been
recorded from Wanborough (Mepham 2001), from Gloucester (Warry 2017), around
Sandy Lane (Tomlin 207 and even in moderday Bristol (Warry 2021 pers. comm.).
Distribution beyond the Cirencester hinterland to the southwest is theraftye fa
pronounced. While not signifying especially ledigtance transport, especially in
comparison to certain LHS finds (Darvill and McWhirr 1984), the distribution of the
TPF series nevertheless demonstrates movement into areas that likely had their own
CBM industries active at this time in the Roman period. An obvious example is
Gloucester (Heighway and Parker 1982), but there are also a range of ARVERI and
other stamped tiles recorded from the west bank area of the River Severn (McWhirr and
Viner 1978, Warry 2017), perhaps representing contemporaneous local industries. An
explanation for this distribution is perhaps commercial marketing of products
regionally, with a significant but not absolute monopoly around Cirencester and more

intense competition wht other kiln sites further westputhwesandsoutheast

While many smaller groups stampd tile from the same region have been omitted

here €.9.McWhirr and Viner 1978RIBI(5), Warry 2017), the examples above clearly
demonstrate that the circulation of stamped brick and tile was complex and that there
were a range of different scales and mechanisms of distriblttimistalsobe
acknowledged that the find location of somergta may be the result of ancient

recycling and transport of hardcore, rather than due to original use in a Roman structure.
Nevertheless,igen the present known distributions of stamped tiles, it seems unlikely
that there were strict administrative orririal boundaries which prevented the
movement of this material. The lack of stamped brick and tile finds from Bath is
therefore challenging to interpret. Isolated finds at three different sites in the wider Bath
hinterland(figure 78) indicate that staped tile was likely entering the area in limited
quantities, but was apparently not being consumed at the centre despite its greater
potential for demande(g.Darvill and McWhirr 1984). The finds of TPF and TPFC
stamped tile west and east of Bath maydate that stamped CBM was actually being
moved south along the Fosse Way to the road junction at Walcot and was then
transported away from the city. Alternative, albeit more circuitous, routes were possible
to avoid the settlement. However, if ceramicliéinig materials were actually moved via

Bath, then the lack of stamped finds from the city would be even more intriguing.
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Figure 7.8: Map showing the distribution of stamped tile finds in and around the

Bath hinterland area.

7.2.6 Organisation of Production, Taxation and Competition

If the lack of stamps on ceramic building materials from Roman Bath cannot be
ascribed to a strict boundary of movement, thgerhapsmplies a different

organisation of production or a distinct relationship between producers and consumers
in the area. What exactly this may have constituted is difficult to understand, especially
when both public and private buildings in Gloucester (Wa@35) and Cirencester

(Darvill 1986) appear to have incorporated stamped material. It may be that a non
stamping norocal kiln site or perhaps a suwinit at, say, Minety, was specifically

tasked with supplying the needs of Roman Bath. If this were so prhaps finds of
stamped tile from the hinterland ari#gure 7.8)may be explained as supplementary
batches outside the scope of this primary supplis iBrsupported to some extdayt

several of the stamps found, namely two LHS stamped tiles fduhd @ruckle Hill

villa, North Wraxall (Tomlin 20Z: 482), and an LCH stamped tile from Chipping
Sodbury (Darvill and McWhirr 1984: 2%8As noted above, the LHS workshop has
already been proposed as fulfilling a surplus role locally and-extyianally (Warry
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2017: 9192). The LCH stamp is unusual in that it has so far only been found on brick
and tile in two other locations, namely at Gloucester (Warry 2017: 111) and at Wroxeter
(RIB 2489.20. This may either indicate thdtesestamped tils alsdfilled a surplus

role, or that it was the result of temporary itinerant production, with the maker
transporting the stamp between the different locations. In either case, this LCH stamped
material is unlikely to have constituted a significant local supply. @Vidence

thereforedoes not contradi¢he proposal that Roman Bath and the centre of the
hinterland was primarily supplied with unstamped tile from a dedicatediocah

source thoughit cannot represent definite proof

While it is challenging to identify the precise reason for the potential absence of
stamping on CBM despatched to Roman Bath, a tempting explanation is perhaps a
different tax or recording system for brick and tile shipments to that aneaR@man

use of stamgd tiles in the regiorbearsa superficial resemblande the excise stamping
of brick during the Brick Tax in Britain between 1784 and 1850 (Watt 1990). During
this period, green,e. unfired, bricks were taxed per thousand at brickyards and were
subject to inpection by a local magistrate to record workshop output (Watt 1998). 34
A similar system in the Roman era might have seen a stamp applied per batch and,
perhaps, per workshop if owned or debby different individuals. The possibility of
many threeor four-letter civilian stamps from Roman Britain constituting the initials of
wealthy landowners or kiln site operators has previously been noted (McWhirr and
Viner 1978: 3667). Elite ownership and operation of Roman brickyards is also
documented in ItalyBloch 1941, Helen 1975), and this extended to Imperial families
and, indeed, state control of kiln sites even in Britaig.RIB 11(5), Betts 1995, Fulford

et al 2019, see section 24). It is possible that thesaessment of ancient brickyards
and otput could have constituted a revenue as part of wider taxation on the property of

wealthy private individualshoughadmittedlyentirely speculative

When considering civic levies, it is interesting that the specific area around Cirencester
and Gloucester has yielded such a rich and varied array of civilian stamps (Clifford
1955, McWhirr and Viner 1978). These two settlements are unusual in the region f
having possessed distinct Roman statuses which have survived down to the present,
namelycivitas (Frere 1978: 246) antbloniae(Holbrook 2006: 99100) respectively. It
appears reasonable that these could have conferred powers of taxation and enforcemen
unavailable to other, smaller settlements. While perhaps mere coincidence, it may be
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that the application of taxation to regional kiln sites and production by Magistrates from
Cirencester and Gloucester enforced the adoptistaofpng on brick and tilen the
surrounding area. The sudden repealing of a levy in light of national changes of
production and circulation in the mékcond centurye(g.Betts 2016, 2017, sections

2.1.2 and 22.3), in some ways similar to the duration and Victorian aboliticinef

Brick Tax (Watt 1990), may also provide a feasible explanation for the sudden cessation
of civilian stamping in the area (Warry 2017). As far as the ceramic building materials
from Roman Bath are concerned, the lack of stamping on these batchesptyagy im

system where specific projects were deemed tax free, or perhaps taxes of certain

shipments were prepaid or passed onto the consumer.

Alternatively, and as outlined in secti@r2.4, the absence of stamps might simply
represent a different or arcludegically invisible system of quality control, assessment
and organisation at the brickyard. A further explanation is the contest of regional market
share. The variety of stamps so far recorded from Gloucestershire (McWhirr and Viner
1978, Darvil and McWinr 1984), and indeed the significant overlap in regions
presumably supplied by different kiln sites (figure8, 7.7), perhaps implies that
competition was the most significant factor in the choice of whether to stamp products
or not. A lack of stampingnay therefore be a direct correlate with almost no local

rivalry in production, and vice versa. To illustrate, the Roman roadside settlement at
Wanborough (Anderson and Wacher 1980, Anderson et al. 2001) lay almost halfway
between Cirencester and Mildenh&lespite the site being small and receiving limited
archaeological investigation (Anderson et al. 2001), especially compared to Bath
(Davenport 19942021,Cunliffe 2000), it has nonetheless yielded finds of IVC DIGNI,
LHS, IAN and TPFseries stamped él(Mepham 2001: 31316). It appears likely that

the deposition of these finds may be the result of fierce competition on the boundaries
between areas usually supplied by different brickyésdsfigure 77). Conversely, if

Bath were supplied by a single source with a virtual monopoly, itaoayincingly

explain the lack of stamps from the city and the centre of the hinterland area.
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7.3 Chapter Conclusion

A range of ceramic building material fabrics and forms have so far been identified from
Roman Bath. While one fabric has been identified as adstgnce import from kilns

in Hampshire, most fabrics are not provenanced but are assumed to be locak éfrang
relief-patterned tile haalsobeen identified from Bath, and while all dies have links to

the Minety kiln site, it is not clear if these finds are genuine imports or the result of
itinerant production closer to Bath. A range of connections has leeeorndtrated

between the ceramic building materials of Bath and those of the distinctive l-ondon
Sussex group workshop, perhaps indicating the despatch of a team or a craftsman from
this workshop to Bath. Finally, the comparative absenctaohied CBM fromthe city

and the hinterland area has been investigated and is likely the result of systematic
ancient practices. While no firm conclusions can be made, it appears that the dearth of
stamped tile at Bath may be the result of economic or administrativesiagéshaps

linked to taxation or a lack of competition between kiln sites supplying the area. Future

analysis may significantly refine this understanding.
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8 Methods

This study utilises a combined approach of macroscopic surveypda@rmicroscopic
fabric analysis, and compositional analysis via portable ergigpersive Xray

fluorescence (pXRF) to investigate the ceramic building materials from the Roman
Baths at Bath. While these techniques have already been used in the studyaridrick
tile from Roman Britain€.g.Betts 2007, 2015, BRBP 2016, Machin 2021, Darvill

1979, 1980, 1982), a wide variety of other methods have also been applied and are
reviewed in section 4.0. The combination of techniques used in this study has been
chosenn response to the challenges presented by the brick and tile assemblages from
the Roman Baths and in accordance with the aims and objectives of this project.
Macroscopic recording and low power fabric analysis of fresh breaks were combined in
a generalgrvey of the brick and tile to quantify and determine the range of components
and fabric groups present across the entire site for the first time. Further pXRF analyses
were conducted to test fabric groups and compare to regionaitalmaterial and

Romanstampd tile groups in order to suggest provenance.

8.1 Ceramic Building Material Recording

A general survey of the ceramic building materials from the different assemblages of
the Roman Baths was completed to identify the total range of componeiritsea

variety of ceramic building material fabrics present. This was conducted by identifying
and recording each sherd chosen for inclusion and by creating a fresh break for fabric
analysis with a x20 magnification microscope. This sampling inclucet:eted

proportion of every assemblage (taBl&), in order to create a unified understanding of
the full range of ceramic building materials present at the site for the first time (section
3.3).

8.1.1 Pilot Analysis
A trial survey wasundertaken to quantify the volume of material in each uncatalogued
assemblage and to develop and test a recording scheme. These estimates of sherd

guantities and recording time per sheiggendixC) were then used to model the time
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required for differensampling proportions of the assemblages and informed selection

of the sampling strategy for analysis of the ceramic building materials.

The opportunity was also taken to test the recording of a range of features in order to
understand how they impactdtettime taken to record each sherd and the value of the
data generated. Combing marks were common, but fingerprints and a single relief
patterned impressiom g.Cunliffe and Davenport 198plateLXVII ) were also

identified. The width of comb markgasmeasured and the number of teeth on each
combing impression were counted in an attempt to profile and recognise the use of the
same comb on sherds from different tiles. ThdBmatelyresulted in very few matches
between different fragmentbutsignficantly added to the time required to analyse each
sherd. The recording of comb widths and quantities of teeth were therefore not

continued into the full survey.

The trial also included development of an initial fabric scheme using a x20
magnificationmicroscope on old breaks present on brick and tile fragments from the
assemblages. Ten different fabric groups were distinguished. While a range of important
fabric types with typically fine quartz inclusions.g.F03, 05, 06, 08), or very few

quartz incusions of any kind (FO4, 07), were identified, the absence of fabric groups
with common large quartz inclusions in the pilot analysis was conspicuous, and
contrasted strongly with the results of the full survey (section 9.2.1). No fabric reference
collection was curated during this test analysis. While many common and easily
recognisable fabric groups therefore continued in use with the same fabric numbers in
the full recording, other fabric groups and numbers from the trial were abandoned, for
example FO2F09 and F10. This was either because the type sherds of these fabrics
could not be located or were found to be too similar to sherds of other fabric groups,

especially with the introduction of analysis of fresh breaks (se8ti)n

The pilot analysisiterefore proved successful and highly valuable. Each of the different
assemblages at the Roman Baths were quantified. The recording of sherds and fabrics
was trialled, and the time taken to analyse each sherd was measured, allowing the
calculation of thedtal time required to sample different proportions of the material in
each assemblage. Hollow voussoir, brick, voussoir brick, tegula and imbrex components
were also identified, indicating some of the variety of components to be found in the

assemblages.he range of marks and impressions to be recorded was also decided as a
177



result of this trial. The pilot analysis therefore provided the foundation for the

methodology of the recording of the ceramic building materials of the Roman Baths.

8.1.2 Recording Sampling Strategy

Once the uncatalogued assemblages had been quantified in the trial analysis it became
clear that a total survey of all ceramic building materials excavated from the Roman
Baths was not feasible within the timescale of the ptojdts was due to ongoing

periods of pandemic restrictions and other demands on curatorial time limiting access to
assemblages held at the Roman Baths Museum and Pixash and Combe Hay stores. The
length of time available for the recording of the CBM wadgitahally restricted in

order to have time to conduct further analysis of the brick and tile with complementary

techniques.

Table 8.1: Table showing the actual sherd count or estimate from average sherd
weights (denoted by an asterisk) for eacBBM assemblage from the Roman Baths,

and the proportion of each assemblage sampled during this study.

Assemblage Total Sherd Count | Sampling Proportion (%
York Street 720 33

Temple Precinct (RB&Eb) 600* 50

East Baths (EB9HL) 1060* 50

SpringReservoir 77 50

Total Sherds Sampled 1100 -

The sampling proportion selected for each assemblage needed to balance the time
required for completion of this stage of analysis and inclusion of a large enough sample
size to be representative of thdl range of components and fabrics present. The

sampling of 50% of the sherds of the Temple Precinct, East Baths and Spring Reservoir
assemblages and 33% of sherds in the York Street assemblage was selected as a suitable
compromise between a limited, @aVable scope and inclusion of a wide enough range

of material to generate a comprehensive and accurate understanding. This sampling
strategy was developed in consultation with the staff of the Roman Baths and was

approved by the manager of the Museum Ruachp Room.

The reduced sampling proportion of the York Street material was also chosen because

of the preservation of parts of the assemblage and the need to conserve this valuable
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archaeological resource. A range of catalogued fragments in the Yorke&&seeblage
consist of multiple partial or complete hollow voussoir tiles mortared together,
sometimes with surviving areas of the mortar extrados, intrados, tile spine or ridge
imbrices from the original position of these tiles in the vaulted roof otieat Bath.
Contiguous fragments and isolated intact examples of hollow voussoirs, box flue tiles or
bricks were excluded from sampling as these could have suffered damage from handling
or during the creation of fresh breaks for fabric analysis (se8tibfh). The York Street
material was also sampled at a lower proportion to reduce the impact to the areas of
friable mortar and posiepositional greylack protuberant surface formations (section
9.1.6) present on many of these sherds, both of which scesiible to damage from

the removal of material for fresh breaks.

8.1.3 Recording Methodology

The range of features measured and recorded for each sherd adhered to the minimum
guidelines specified by the Archaeological Ceramic Building Materials G2QGL].

This included quantification of each sherd by weight in grams, recording of sherd
fabrics and identification of the form of each sherd using standardised terminology
(defined inAppendixD). These guidelines also advocate (ACBMG 2002: 2.6.1d)
recording supporting information such as particular form characteristics, evidence of
reuse, manufacturing details and complete dimensions where present. Examples of
ceramic building material recording sheets and criteria from other studies and reports
(eg. Betts 2002, Warry 2006: 39809, Poole and Shaffrey 2008, McComish 2012:
122-125) and guides (Betts 1986, McComish 2015) were also consulted to inform
selection of further recording features. The full recording system for each sherd is
detailed inApperdix D.

Most features recorded were typical for research into Roman brick and tile assemblages,
for example the presence of combing, animal prints, hobnail impressions, knife marks
and scoring, tegula flange profiles and cutawayg.Cram and Fulford 129, Brodribb

1979, 1987, Betts 2002, Warry 2006, Poole and Shaffrey 2008). The maximum and
minimum remaining complete widths and maximum remaining height of hollow

voussoir sherds sampled were also recorded, as these measurements were vital to
distinguishing between the many different types of hollow voussoir present (section

9.1.3).
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8.2 Fabric Analysis

Fabric analysis of each sherd used a x20 magnification binocular microscope on fresh
breaks, though a digital microscope with 24D magnification was also used to

capture images of fabrics or significant inclusions and features. Permission was given to
create a fresh break on every sherd in the survey, which included the removal of a small

flake of material.

8.2.1 The Creation of Fre sh Breaks

Fresh breaks were situated to minimise damage to diagnostic features such as joints,
edges, flanges, tegula cutaways or box flue cutouts. They were also placed to avoid
surface marks, for example combing, knife cuts, animal prints and hobneglssigmns.
Sherds with no suitable locations for the creation of a fresh break were excluded from
analyses. This included all intact components and any partial sherds with weak areas
likely to fracture. Permission was given to create one fresh break pdr skposing an
area approximately 25mm long by the entire thickness of the sherd. This was granted by
the manager of the Roman Baths Museum and Pump Room. One fresh break was
permitted per 5009 of weight for large fragments. This was requested in order to
examine several different areas and thus better understand variation within single tiles.
However, n practice multiple fresh breaks could only be made on bricks, as large

sherds of other components rarely presented several suitable locations.

Sherds with diagnostic features were prioritised for inclusion in sampling in order to
investigate any relationships between component forms and different fabric groups.
Material removed during the creation of a fresh break was often bagged separately and
retained when above a certain size or thickness. Many of these offcuts were later

analysed using pXRF (sectio8s3, 9.3).

8.2.2 Development of a Fabric Scheme

The fabric of each sherd was recorded using a fabric scheme initially developed in the
pilot analysis (sectioB.1.1,AppendixE), though extended throughout the course of the
full recording. A matching fabric reference collection of sherds was curateasadd

during analysis and will be deposited with the Roman Baths Museum upon project
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completion. Different fabric groups were distinguished on the basis of the presence or
absence and size and frequency of quartz inclusions, cream/white streaks, iron oxide
pellets, mica inclusions and shaped voids gsggendixE for full fabric descriptions).

This study has adopted the use of a decision tree nffadpixe 8.1), alongside

traditional fabric descriptions in order to assist in the differentiation betwegn fab
groups encountered in the Roman Baths assemblages. Images of sherd fabrics and
significant features were also routinely captured using a digital microseapsegction

9.2.2,AppendixE) for later reference.

The decision to create a new ceramidding material fabric scheme for this analysis

ran contra to ACBMG (2002: 2.6.1b) guidelines, which recommends adherence to pre
existing regional fabric type series. In fact, there are two previous fabric schemes which
coul d have been 98:®2]045 seeed was devepee during thg( 1
analysis of CBM from the Temple Precinct but appears to have left no fabric reference
collection to consult and was therefore
developed from analysis of CBM from suburbalitag (Betts 1999a, b), sites in Walcot
(Betts 2002a, b) and from structures in the walled area of Roman Bath (Betts 2007,
2015). The fabric reference collection is held at the Museum of London Archaeological
Archives and was visited during this projectstead of using this scheniewas

decided to create a new one for this study for several reasons.

Firstly, considering the size and importance of the Roman Baths complex in the Roman
period €.g.Cunliffe 2000, Davenport 2021), it was not certain that the CBM being
supplied would be the same as that used at much more typical villa or domestic
settlement sites investigated elsewhere in Roman Bath. Secondly, the use of a new
fabric series could beigtified providing that these fabrics were then equated as much as
possible with the material from the wider settlemeng.Betts 1999a, b, 2002, 2007,

2015) during the course of the project. The lack of collaboration between specialists and
their respetive fabric series is a key concern in the ACBMG (2002: 2.2.1, 2.6.1b, 2.9.1)
guidelines, but the integration of academic and commercial research into the CBM from
Roman Bath constitutes a key objective in this study (section 1.3). The equation of the
two fabric systems and integration of the data from the Roman Baths with the material
from the wider settlement appeared achievable within the scope of this project, so the

use of a new fabric system could be justified.
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Figure 8.1: Decision tree used tguide determination of fabric group during the

fabric analysis of the ceramic building materials from the Roman Baths.
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8.3 Portable X -ray Fluorescence Sampling and

Analysis

Portable Xray fluorescence was used to analyse offcuts created during faldgisisina

450 samples from the Roman Baths were analysed, with the proportions of offcuts of
different fabric groups and tile types included being chosen to reflect the composition of
the total assemblage from the site. More than 70 samples from regioreadteand

regional sites and finds were also analysed to compare with the offcuts from the Roman
Baths, in order to suggest provenance. Each sample was analyseithe SagéNiton

XL3t GOLDD+ instrument, with the same point analysed three times and the results

averaged.

8.3.1 Sample Preparation

A range of options existed for sample preparation ahead of pXRF analyses. These
included surface analysis with no preparation, analysis of offcuts collected during fabric
analysis, powdering and homogenisation for analysis in sample cups (Takahashi 2015:
29), and creation of pressed pellets (Takahashi 2022826r glass fusion beads
(Watanabe 2015). thouse facilities for the creation of pressed pellets and glass fusion
beads were not available so these methods were discounted. The powdering of samples
and analysis of material in sample cups with a microfilm lid was not adopted because
the volume of material required to create a truly homogenised sample was likely to be
prohibitive if removed from archaeological ceramics, where it is vital to minimige an

damage.

Of the remaining sample preparation options,-inmasive surface analysis was

considered but rejected. All previous applications of pXRF to CBM from Roman

Britain have analysed surfacesd.BRBP 2016, Machin 2018, 2021), though Warry

(2021: 374) also trialled his instrument on a small number of sections cut with a saw.

The Roman Baths material is unsuited to-morasive analyses due to the condition of

these assemblages. Many sherds predarge areas of fragmentary or intact mortar

upon the faces, bases and tops of these tiles. Thin green or black films on the surfaces of
components from different assemblages are also not uncommon. Finally, many hollow
voussoir tiles from the York Streassemblage display thick black platy and protuberant
growths formed over surfaces and ancient breaks, particularly the materials from the

Period Il Great Bath roof. This range of features does not appear to be as prominent in
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other assemblages from theng@ex as in the York Street collection, yet they are still
frequently present. As pXRF is fundamentally a surface technique, with extremely
shallow penetration depths for many elements in relatively dense mediums such as rock
(Potts et al. 1997: 323) andceramic (Caesaereo et al. 2008: 208), the sampling of

areas with even very minor deposits of accretions is likely to distort any compositional
readings generated. Namvasive surface analysis of the ceramic building materials

from the Roman Baths was tieéore discounted.

Offcuts taken from the CBM during the creation of fresh breaks (sef®oh) were

instead analysed. The use of offcuts was preferential to analysis of the fresh breaks on
the bricks and tiles themselves as it allowed the destrusitiyeing of samples to create
flatter surfaces more suitable for analysis, which was not permissible on the parent
sherds. Analysis of the fresh break surface on each offcut also had the advantage of
avoiding any features or deposits present on the shefetes, though proximity to the
edge of the sherd may still have resulted injoegtositional chemical changes to
elements such as Fe (Degryse and Braekmans 2014: 194). A consequence of the
reliance upon offcuts was that only a single location upon dei sould be sampled

in contrast to previous studies that analysed three distinct surface locations per tile and
averaged result®(g.Machin 2021: 344, Warry 2021: 373). While not possible to
directly mitigate this, it was hoped that the inclusion trge sample population would
nevertheless enable compositional variation within fabric groups and closely related

material from the same structures to be evaluated and understood.

8.3.2 Sampling Strategy

The aim of the sampling strategy was to achielegge population that closely
approximated the composition of the Roman Baths assemblages in the proportions of
different fabric groups and tile types included. Not all offcuts from the creation of fresh
breaks were of a sufficient size for analyses,wide enough to fill the 10mm diameter

of the pXRF analyser window, so were not retained. In order to achieve the calculated
infinite sample thickness for the range of elements being analysed fékgserdixF),

the decision was taken to exclude all collected offcuts below 7mm in thickness. This left
539 suitable offcuts. While the total number was considerable, material from sherds of
certain fabric groups or tile types were undgpresented in comparisontteeir

frequency in the recorded assemblages. Given these restrictions, a sample size of 450
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was selected as this gave a good balance between a large sample number and inclusion
of a diverse range of material that strongly reflected the composition of the
assemblages, without any particular fabric groups or component types becoming

extortionately overepresented.

Table 8.2: Comparison of the proportions of different fabric groups identified in
the recording of the assemblages from the Roman Baths (secti®r?.2) and the

proportions and sample numbers of the population of offcuts selected for pXRF

analysis.
Proportion of Sample Sample

Fabric Group |Assemblages (%]Proportion (%) [Number
Fo1 6.0 3.8 17
FO3 6.8 5.1 23
FO4 9.7 12.6 57
Fo4M 1.8 1.1 5
FO5 9.0 7.5 34
FO5M 3.7 4.9 22
Fo6 9.7 7.7 35
FO6M 1.3 0.2 1
FO7 12.9 13.1 59
Fo8 57 55 25
F11 4.4 4.0 18
F12 5.8 6.4 29
F12M 1.4 1.3 6
F14 3.2 2.7 12
F15 3.3 3.5 16
F15M 0.6 1.1 5
F16 1.0 1.8 8
F16M 0.4 0.7 3
F17 7.3 10.2 46
F18 4.6 6.9 31
Unidentified [1.4 3.8 17

A range of material was also sampled in order to compare with the results from the
Roman Baths ceramic building materials (Tah®). This predominantly derived from
Ti s (1979, 1980, 1982, 1986,

RomanCBM from Gloucestershire and Wiltshire, which included offcuts from a wide

m Darvil | D

range of differenstampd tile groups as well as fired clay and brick samples from the
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excavated kilns at Minetye(g.Scammelih.d). These were supplemented by a number

of sherds from Fishbourne Roman Palace and other sites.

Table 8.3: Table showing the number of samples analysed using pXRF for
comparative materials from South Gloucestershire, Gloucestershire, West Sussex

and Bournemouth.

Site Stamp Quantity
Cirencester ARVERI 8
Kingscote Roman Settlement ARVERI 1
Cirencester TPF 7
Cirencester TPFA 5
Cirencester TPFB 1
Cirencester TPFP 6
Cirencester TPLF 6
Cirencester LHS 6
Cirencester TCM 2
Hucclecote Roman Villa TCM 1
Minety Roman Kiln Site - 9
{4 haglfRQa w2Y|- 1
Great Witcombe Roman Villa - 3
Fishbourne Roman Palace - 7
Wick Roman Villa/Possible Kiln Si - 2
Aston Magna Pog¥led Brickworks| - 1
Paxford PosMed Brickworks - 1
Clay Lane, Bitton, brick sample | - 2
Bournemouth brick sample - 1

The analysis of the comparative materials followed the conventions adopted for the

Roman Baths samples, including only one offcut with a thickness of 7mm or more per

sherd. The number of offcuts included from eat@mped tile group was calculated to

be reflective of the relative frequency of their finds across Gloucestensbitbyest

Wiltshire, andnortheasSomerset to dateable8.4). This includes multiple samples for

all of the most common stamps (sectib®). Whi | e Darvil |l ' s coll ecti on
number of samples from tiles with less common stamps, for example IVC DIGNI, these

offcuts were all too thin or too small to be included.
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Table 8.4: Comparison of the proportions of number of finds of stamped tiles to
date in Gloucestershire, Wiltshire, and northeast Somerset (see sectin2) and the
number and proportions of offcuts from each stamp group included in this
analysis. Other stamps wth no offcuts included in analysis were omitted from
these calculations. Stamp occurrences compiled froRIB 1I(5), Tomlin 2017,
Warry 2017 and Warry 2021 (personal communication).

Regional Sample Sample
Stamp  |Proportion (%) |Proportion (%) |[Number
ARVERI |17.1 20.9 9
TPF 19.8 16.3 7
TPFA 9.3 11.6 >
TPFB 1.2 2.3 1
TPFP  |12.0 14.0 6
TPLF 10.5 14.0 6
LHS 12.8 14.0 6
TCM 17.4 7.0 3

8.3.3 Instrument, Mode and Analyses

The portable energglispersive Xray fluorescence instrument used in this study was a
Thermo Fisher Scientific Niton XL3t GOLDD+ analyser with a 50kV 280Ag anode.

The same analyser (pXRF 2) at Bournemouth University was used throughout the
duration of the anal y&&Zd modd(hhermo Fisket r u me nt °
Scientific 2010: 81) was employed with a 30:30:30:60s beam duration §alpldhree
measurements were made on the same point of each sample and the results averaged.
This mode, beam time and number of repeat measurements were selected after a trial

and comparison of different instrumental modes and beam times on certified reference

materialsand brick and tile samples (append).

Table 8.5: Table summarising the portable Xray Fluorescence instrument, mode,

beam time and number of repeat measurements per sample.

Instrument | Mode Beam Duration (s) Total Time Per | Measurements
Main | Low | High | Light | Measurement (s)| Per Sample

Niton XL3t | Mining | 30 30 |30 60 150 3

GOLDD+ | (Cu/zn)
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During analysis the CCRMP TIL:4 certified reference material supplied with the
analyser was used to measure instrumental precision and accuracy and monitor any
instrumental drift. This standard was chosen as it is closely comparable in composition
to manyof the ceramics analysed, particularly in regard to a suite of important elements
such as Fe, Si and Al. Evaluation of instrumental performance was accomplished
through triplicate repeat measurement of the T &tandard before and after analysis

of evely 10 sampled,e. 30 readings.

Bourke and Ross (2016: 150) have noted reduced precision for sample readings taken
using pXRF shortly after the instrument has been turned@loseffectwas also

observedn the measurements odpeat analyses of the TIk4 standard with the
instrument used in this study order to negate argotentialimpact the analyser was
warmed up for approximately one hour through repeat standard measurements before
any ceramic building material analysgere conducted. All analyses were performed

with the instrument suspended upside down in a shielded test stand, with the offcut
placed on top of the analyser nozzle and the same point on each sample analysed for
each repeat measurement. Analysis useeéiitiee area of the 20mm diameter window

of the instrument, rather than a 3mm collimated spot (Thermo Fisher Scientific 2010:
2345). Heliumventingwas not used with the analyser because trial analpggedix

G) indicatedthat the instrument was ablegomvide precise readings for light elements
such asilicon, aluminium potassiunandcalciumfor both certified reference materials
and CBM samples withouit. While precision for measurementsmfgnesiunand
phosphorusvas much worse, the value of improved precision for such elements did not
appear proportional to the extra time or resources required telige ventingwith

the instrument during analyses.

8.3.3 Statistical Methods

Three compositional readings weaken per sample using pXRF, and the results
averaged. This data was then imported into the -gpence R program (version 4.1.3)

for statistical analysis and investigation. Principal component analyses (PCA) were
completedandgraphedn R using the factoextra package. Ten elements were selected
for inclusion in these analyses, which were iron (Fe), calcium (Ca), silicon (Si),
aluminium (Al), titanium (Ti), potassium (K), rubidium (Rb), strontium (Sr), zirconium

(Zr) and niobium (Nb). Miese elements were chosen for PCA for two reasons. Firstly,
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evaluation of CRM and CBM measurements demonstrated that they were consistently
measured with acceptable limits of accuracy and precision (appendix H). Secondly,

these elements were present ablanés of detection in every CBM sample (table H.3),

which is a requirement for principal component analyses, for this technique cannot
incorporate any missing values. The results for the chosen elements were converted

from parts per million (ppm) to logiéinmic values for PCA, in order to balance the
contributonof maj or, minor and trace el ements
During analyses the principal component

deci si on was masieobeamnubaceoliogistaldi eer ami

variation has been shown (e.g. Baxter ani
dilution of the background matri x values
called *temperfcerf fercitnci gfdale ovo@arhpersent s of

calcul ated for each sample were therefor
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9 Analysis of the Ceramic Building
Materials of the Roman Baths

This chapter will present the results of the novel analyses of the ceramic building
materials from the Roman Baths. The findings from the recording of macroscopic
features of sherds, including tile forms, marks, impressions andlppssitional

accretionsare considered first. The results of the microscopic analysis of ceramic

fabrics and inclusions are then presented, and any relationships between certain
components or assemblages and fabric groups are highlighted. Finally, the results of
portableX-ray fluorescence analysis of offcuts from the Roman Baths are examined,

and these are compared to analyses of regional comparative samples in order to suggest

sources for certain fabric groups and tile types.

9.1 Ceramic Building Material Recording Results

9.1.1 Overview of Assemblages
In total, 1100 sherds from the four assemblages of ceramic building materials from the

Roman Baths were analysed and recorded.

Table 9.1: Table showing the total sherd number, proportiorof total sherds
analysed total mass and mean sherd weight and mean sherd size of ceramic

building materials analysed from each assemblage.

Numberof |Proportion of

Sherds Total Sherds|Total Mean Sher(Mean Sherg
Assemblage Analysed Analysed(%) |Mass (kg)Mass(g)  |Size (mm)
East Baths (EB) 550 50 207 378 128
Spring Reservoir (SR) |49 4 55 1132 182
Temple Precinct (TP) 262 24 78 305 126
York Street (YS) 239 22 294 1465 256
Total 1100 100 635 - -

There were clear disparities in the size and weights of sherds in the different
assemblages (Table 9.1). While the East Baths and Temple Precinct bricks and tiles had
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very similar mean sherd masses and dimensions, those of the Spring Reservoir and York
Street assemblages were on average longer and at least three times heavier. This
suggests that the assemblages experienced differing degrees of movement, disturbance,
and fragmentation prior to recovery, which is perhaps unsurprising given the different

exca\ation histories and sources of these materials (section 3.4).

9.1.2 Component Range and Frequency

Sherds of 15 different tile types were identified from the ceramic building material
assemblages of the Roman Baths (Table 3t2.total assemblage was dominated by
hollow voussoir sherds, fragments of brick and undiagnostic combed tiles, which could
havwe come from hollow voussoirs, box flues or other combed components. Together
with identified box flue sherds these four tile types comprised approximately 72% of the
combined assemblages. This high proportion is unsurprising given the nature of the site,
for these components would all have been employed in Roman hypocaust and/or
vaulted structures. This value would of course increase if other, rarer tile types used in
heating or in vaulted roofs were included, for example-bak flue tiles, Westhampnett

hollow voussoirs (section £2) and identified voussoir bricks.

The limited numbers of sherds of tegulae (6.9%) and imbrices (6.0%) indicate that roof
material comprised only a modest component of the assemblage. Warry (2020: 8)
calculated an expected i@bf 2.4:1 for tegulae and imbrices fragments from a

complete roof due to the larger volume of the tegulae. The broadly 1:1 ratio observed in
each of the collections where these sherd types are present (Table 9.2) may therefore
suggest preferential roblgrof tegulae from these roofs or assemblages to reuse
elsewhere as seen, for example, in the tegula drain in the southern corridor of the West
Baths €.g.Cunliffe 1976: figure 3).

Many remaining tile types are distinguished by their small sherd count (Table 9.2). Due
to the fragmentation of the assemblages many sherds could not be identified beyond the
brick or combed tile categories, so it is likely that a range of undiagnostutssinem

combed haHbox flue tiles, tapering voussoir bricks and other tile types ended up under

general classifications instead.
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Table 9.2: Table listing the number of sherds and mass of every tile type identified

in the assemblage and the proportiomf each tile type in the total assemblage.

Proportion of

Number of | TotalSherds | Sum of Sherd | Proportion of
Tile Type Sherds Analysed(%) | Mass (kg) Total Mass (%
Hollow voussoir | 254 23 229 36
Brick 241 22 161 25
Combed tile 240 22 50 8
Tegula 76 7 36 6
Imbrex 66 6 12 2
Box flue tile 55 5 19 3
Voussoir brick 40 4 54 9
Westhampnett 23 2 42 7
hollow voussoir
Moulded brick 7 <1 9 1
Half box flue 6 <1 2 <1
Flat tile 3 <1 2 <1
Curved Tegula |1 <1 <1 <1
Mammata tile 1 <1 1 <1
Pilae brick 1 <1 4 <1
Wall tile 1 <1 <1 <1
Unidentified 85 8 13 2
Total 1100 - 635 -

There are disparities in the number of common components recorded in each
assemblage. In particular, the York Street material yielded the highest number of hollow
voussoir tiles (149), despite this assemblage comprising under 22% of the total sample
populdion, versus the 50% of the East Baths contribution (table 9.1). The East Baths
material was primarily and almost equally comprised of brick and combed tile
fragments (table 9.3). The Temple Precinct assemblage had a large number of tegula
and imbrex fragrants, especially given that it constituted just under a quarter of the

total assemblage. Though small, the Spring Reservoir assemblage is comprised almost
solely of bricks, voussoir bricks and moulded bricks. These disparities confirm
significant differenes in the structural sources, pdsipositional histories, and

circumstances of recovery for material from each assemblage (section 3.4).

The occurrence of rare tile types in only certain assemblages is significant, with all
Westhampnett hollow voussaherds from the York Street assemblage, half box flue
tile sherds in the East Baths and Spring Reservoir assemblages, and moulded bricks

only in the Spring Reservoir assemblage (Table 9.3). This indicates that certain
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components were only supplied to, angved until recovery in, specific structures or

areas.

Table 9.3: Table showing the number of sherds of each tile type identified in each
assemblage, and the proportion of sherds of each tile type in each assemblifagm
the East Baths (EB), the SpringReservoir (SR), the Temple Precinct (TP) and
York Street (YS).

Number of Sherds Proportion (%)
Tile Type EB |[SR | TP |YS |EB |[SR | TP | YS
Hollow voussoir 69 |0 36 (149 |27 |0 14 |59
Brick 170123 |33 |15 |71 |10 |14 |6
Combed tile 166 | 1 56 |17 |69 |0 23 |7
Tegula 20 |0 45 |11 |26 |0 59 |14
Imbrex 17 |0 41 | 8 26 |0 62 |12
Box flue tile 43 |1 5 6 78 |2 9 11
Voussoir brick 22 |15 |0 3 55 |38 |0 8
Westhampnett hollow 0 0 0 23 |0 0 0 100
VOUSSOiIr
Moulded brick 0 7 0 0 0 100| 0 0
Half box flue 5 1 0 0 83 |17 |0 0
Flat tile 0 0 3 0 0 0 100| 0
Curved Tegula 0 0 1 0 0 0 100| 0
Mammata tile 0 0 0 1 0 0 0 100
Pilae brick 0 0 0 1 0 0 0 100
Wall tile 0 0 1 0 0 0 100| 0
Unidentified 38 |1 41 |5 45 |1 48 | 6

9.1.3 Hollow Voussoirs and Westhampnett Hollow Voussoirs

A wide range of hollow voussoir types were found in the assemblages at the Roman
Baths. In total, 11 different sizes were identified in addition to three sizes of
Westhampnett hollow voussoir components, though further types of each may await
discovery. Hlow voussoir sherds were distinguished from Westhampnett sherds
through identification of senrwircular cutouts placed low on the face of the tile above
the base (see figure 9.1). Where these were absent, sherds were recorded as hollow
voussoir tiles ingad, though a small number were later reclassified as Westhampnett
hollow voussoirs on the basis of their maximum widths, extreme thickness, and coarse

fabrics (section 9.2.4).
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Figure 9.1: lllustration of a hollow voussoir, left, and a Westhampnett hollow

voussoir, right, with dimensions measured during recording specified.

In order to better understand the range in hollow voussoir types and dimensions, the
measurements of fragmentary sherds were supplemented with measurements taken from
intact components from the York Street assemblage. Composite measurements were
also taken from large sections of hollow voussoir roof fragments currently on display
around tle Great Bath. Type HVOL1 is the range in measurements for hollow voussoir

tiles from the Period Il roof of the Great Bafig(re 9.2 seeAppendixl).

Distinctively tall and thin HV02 sherd§igure 9.2 were predominantly found in the

Temple Precinct assemblage, though a small number were also identified in the York

Street material. These fragmentary sherds mat
descriptions (1985: 138) of the hollow voussoirs used in thefof the Spring

Reservoir Enclosure and must therefore have been from that structure, explaining the

concentration of these sherds in the Temple Precinct.
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Figure 9.2: Graph showing the range in maximum and minimum widths and the heights of different hollow voussoir types identified.
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