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Midlands purple and Cistercian-type wares in the west Midlands in
the 15th—16th centuries

Derek Hurst and Susan M Wright

with contributions by Michael J Hughes and Robert A Ixer

Project summary

Midlands purple and C istercian-type w ares ar e s ome of t he c ommonest w ares on |l ate
medieval-post-medieval sites in the west Midlands and are known to have been produced at
several centres across the historic counties of Derbyshire, Staffordshire and Warwickshire,
and pos sibly Shr opshire. 1t w as r ecognised, how ever, t hat t he pr oducts of d ifferent e arly
production c entres (specifically here Ticknall, s outh D erbys; Burslem, Staffs;, Wednesbury,
Staffs now West Midlands; Nuneaton, Warks) could not be differentiated at consumer sites in
the region; this considerably hampers study of both the industry’s origins and dating, and of
the pr oduction and di  stribution of t hese w ares ac rosst he whole region. Scientific
investigation (inductively-coupled plasma spectroscopy and petrography) of samples from all
the k nown m ajor e arly pr oduction c entresi sus ed he ret ot ryt o ac hieve gr eater
characterisation of t hese w ares i n t erms of f abric-type and, t hereby, t heir at tribution t o
specific s ources. T he intention of th is p ilot s tudy w as to te st how farth eresults o fthe
scientific w ork ¢ ould be t ranslated i nto t he de finition of f abrics t hat ¢ ould be visually
determined, either in hand specimen or, more likely, with x20 microscopy.

The ICPS work was highly successful in identifying separate sample groups, based on the
clay ¢ hemistry, and t hus ‘fabric-types’ for e ach production c entre and i n s ome c ases for
different production sites w ithin a c entre. N ot a Il fa brics w ere ¢ hemically s ufficiently
different, however, for the full differentiation of all production centres when applied to the
identification of pottery from two consumer sites with stratified early material (Austin Friars
Leicester and Bordesley Abbey, Worcs). This limited test case was successful in suggesting
provenance for traded c eramics, par ticularly for t he Cistercian-type ves sels, in t he p eriod
prior to th e Dissolution, and t he I CPS anal ysis i ndeed l ed t o t he r ecognition of anot her
source for Midlands purple ware that cannot p resently b e i dentified. C onversely, negative
evidence from the test case for Nuneaton products highlighted that distributions may not be
readily predictable based simply on distance, and that provenance should not be presumed
based on proximity.

The individual chemical fabric groups thus created could be compared with the petrographic
and macroscopic (visual) data. Petrographic study confirmed the relative limitations of the
thin-section technique for these highly fired ceramics, both coarse (Midlands purple) and fine
(Cistercian-type) wares.

Guidance i s pr ovided on [ abric r ecognition, t hough i n the m ajority o f cases it p roved
impossible to visually distinguish with c ertainty fabrics from particular production centres
within the selected consumer site assemblages, except in the case of some of the Wednesbury
Cistercian-type ware. Within the parameters of the project the nature of the uncertainties are
discussed, and the gr eater publ ication of f orms (including de coration) i s ur ged as an
important way to further the study of this material. Further scientific work is also encouraged
given t hat t he i nterpretation of fresh dat a will be f acilitated by t he substantial dataset
reported here.

While the results of this preliminary study are not entirely clear-cut, this review of what is a
major ceramics industry has achieved its aim of providing guidance for future research and
management. Reference material relating to the results of the project is being made available
at the Worcestershire Historic Environment and Archaeology Service, and the report will be
made available on the Web in support.
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Introduction

During the later medieval and earliest post-medieval periods very similar Midlands purple and
Cistercian-type wares (sometimes also referred to as late medieval/transitional wares) were
made across the Midlands from the late 15th and into the 16th century (for a recent summary
see eg Boothroyd and Courtney 2004, 94—6). There were several relevant ceramic production
centres, with the main ones at W ednesbury and Burslem (both historically in Staffs, but the
former now in West Midlands; historic ¢ ounties a re u sed th roughout b elow), N uneaton
(Warks), and Ticknall (Derbys) (Fig 1). However, the attribution of archaeological material to
specific production areas has been problematic due to the visual similarities of these wares,
despite their diverse production. This project aims to establish a base-line characterisation of
these wares in terms of fabrics based on scientific analyses, and to use these data to support
the identification of material from two consumer sites as a test case with a view to establishing
a better understanding, and possibly definition, of fabrics to assist in future management and
research.

Realisation of the problems presented by these wares, together with an awareness that recent
excavations at a number of west Midlands production sites have produced reasonably discrete
and sizeable deposits of wasters, meant that this was a good time to finally engage with the in-
depth investigation of these wares. Therefore, recently excavated material from Stoke
(Burslem M arket P lace and Burslem S choolo fA rt, S taffs), T icknall ( Derbys) a nd
Wednesbury (Staffs), and less recently at Chilvers Coton, Nuneaton (Warks), were all selected
for inclusion in th is scientific in vestigation. T his m aterial, alongside that from th e tw o
excavated monastic co nsumer s ites (Bordesley Abbey and Austin F riars Leicester; Fig 1)
where well-stratified and well-dated finds were also available, form the focus for this study.

The project was developed in c onsultation with English Heritage throughout 2008 (revised
PD 20 Nov 2008; MP&Cist ware PD 03.doc), and the project work was undertaken from May
2009 to October 20 10. The p roject was gr ant-aided by E nglish H eritage a nd the Royal
Archaeological Institute.

Background

Midlands purple and Cistercian-type wares

Midlands purple and Cistercian-type wares are typical finds on sites in the west Midlands in
the later 1 5th to 1 6th centuries, and represent a h igh proportion o f the ceramic finds from
archaeological sites of this period.

In the case of the Midlands purple it is the method of manufacture (specifically a relatively
high temperature firing) that is the defining characteristic of that ware and not the forms; the
forms occur in other re gions in other wares, for instance in East Anglia in Harlow (Essex)
products (Davey and W alker 2009) or int he S outh-West, f or i nstance D onyatt w ares
(Somerset; Coleman-Smith 1988). Even in the west Midlands wares the same forms continued
to be made in s tandard ear thenware, f or i nstance t he H anley w are f rom W orcestershire
(Bryant 2004). Midlands purple wares are, therefore, a regional tradition that contrasted with
the surrounding regions and were specifically associated with the north-west Midlands in the
later 15th to 16th centuries in the lead-up to the Industrial Revolution.

Cistercian-type wares have a different history and distribution in that they have been regarded
as a type typical of the north of England (especially Y orkshire), where they have been well
defined, an d w here a form t ypology f or bl ack m ulti-handled d rinking ve ssels, often w ith
applied w hite cl ay d ecoration, has b een es tablished (Brears 1971). In the M idlands th is
tradition apparently also took root, giving rise to dark-coloured drinking vessels which shared
the same general characteristics, though in this area such pots are more often not black. These
were in contemporary use with Midlands purple, and it is clear their production was usually in
the same places. Black wares are a different tradition, often in a similar range of forms in the
Midlands to Cistercian-type and Midlands purple wares, and, therefore, quite easily confused
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with the chronologically earlier wares in case of Cistercian-type wares. Black wares took hold
in the later 1 6th century in L ondon (www.museumoflondon/ceramics as cited in Davey and
Walker 2009) and similar dates probably apply elsewhere. At the moment there is no reason
to see Midlands-produced black-glazed wares as a d evelopment arising from the Cistercian-
type ware of this region, though it is clear that in some cases the same production centres were
involved.

Apart from th e d ifficulty in d efining th e p roducts of the various production centres, the
chronology of these industries is also unclear, especially a convincing date for the inception of
the industry. For instance, the earliest reliable documentary evidence for the Ticknall potteries
is seven potters in 1538 x 1547 who may reasonably be presumed to be making purple and
Cistercian-type wares ( Spavold and Brown 2005, 16). However, potters are documented at
Wednesbury from 1422 and at Burslem in 1448 (Boothroyd and Courtney 2004, 94, 79), and
this may represent ear lier p roduction o f t he wares under s tudy h ere. L ikewise, d espite the
ubiquity of these wares on Midlands ‘consumer sites’ in the 16th/17th centuries, there is very
little clear archaeological evidence for their occurrence in the first half of the 16th century and
before, mainly because of a lack of well-stratified material from urban contexts where tight
and independent dating is a vailable. I n this s ituation th e ¢ eramics from m onastic s ites are
potentially quite the most crucial, as the Dissolution (theoretically) offers a valuable dating
horizon for the purpose of elucidating the dating of these wares. In practice, however, it has
turned out that the m aterial p ublished to d ate is v ery limited a nd/or p oorly s tratified ( eg
Hulton Abbey, Staffs; S andwell P riory, historically Staffs, now W est M idlands). T hus, in
practice, pre-Dissolution a nd D issolution-dated material from suitable consumer s ites has
been in short supply, w hich h as ex acerbated t he p roblems as sociated w ith s tudying t his
material, an d es pecially r elating i t b ack to sp ecific p roduction s ites. Therefore the w ider
accumulation o f ar chaeological d atah as s o far failed t o al low the sequence of ceramic
development, based on fabric and form criteria, to be unravelled in detail, as in the normal
course o far chaeological en deavour, at p oints o f co nsumption. This to s ome e xtent has
become a vicious c ircle, where a f undamental i nability t o i nterpret deposits because of
difficulties w ith ¢ eramic d ating e tc then becomes t he main reason f or gi ving t hem 1 ess
attention the next time material is available.

However, the p rincipal is sue r emains th at the Midlands pu rple and C istercian-type w are
products o f d ifferent cen tres can not currently be distinguished f rom e ach o ther, a nd t his
presents a significant and continuing problem for the wider archaeology in the region, as basic
trading distributions cannot b e e stablished w hich r outinely s erve to p rovide c lues to the
economic f ramework o fan y g iven p lace ( trade h interland an d s ocial connections etc).
Although historical research has in the case of Ticknall gone a good way to rectifying this
deficiency (Spavold and Brown 2005), in the case of the other production centres such good
evidence is not so available.

The problems these wares present to the practice of archaeology in the region have indeed
been ack nowledged for s ome y ears and these w ares h ave b een the fo cus for a s pecialist
meeting of t he r egional Med ieval P ottery R esearch G roup (MPRG), specifically on
Cistercian-type and Midlands purple wares from Ticknall (Derbys) on 27 October 2007, when
the current state of knowledge about this major industry as a whole was also reviewed.

Geology

No detailed geological context for the production sites has been included below; the emphasis
of this project is on applying various characterisation techniques, including scientific analysis
to identify and distinguish these wares, and on determining whether further progress can be
made in visual definition through the designation of reference material, and not on examining
the clay sources themselves. The following, therefore, is a generalised account of the geology
for each production centre.

Wednesbury (after Eastwood ef a/ 1925, and Whitehead and Eastwood 1927) — Carboniferous
Middle Coal Measures are present comprising grey shales, clays/fireclays, sandstones,
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ironstones and coal (BGS solid sheet 168). Glacial clays, sand and gravels are also present on
the surface.

Burslem (after Rees and Wilson 1998) — in common with the other towns making up Stoke-
on-Trent B urslem is lo cated o n the U pper C oal M easures w here b oth cl ay and coal are
available, the former including Etruria Marl (variegated clays).

Nuneaton — the geology of't his ar eai s co mplicated an d m any g eological p eriods ar e
represented (Cook 1984), but the clays are likely to be primarily derived from Carboniferous
deposits. Middle Coal Measures are present (Eastwood et al 1923).

Ticknall (after C arney et a ! 2002) — the village of T icknall is s ituated o n C arboniferous
limestone, and presently the source of local potting clays is unclear. A deposit known as the
Pottery Clay Formation in the higher part of the Middle and Upper Coal Measures is located
only as close as S5km to the south-east and south-west. The Lower Coal Measures are located
just to the south of Ticknall but whether they contributed raw materials to the potting industry
is presently unknown.

Aims

Primary driver, activity type and programme

This project aims primarily to meet EH Corporate Aim and Objective Aim 1: Help people
develop t heir und erstanding o ft he hi storic ¢ nvironment, 1A: Ensure that our research
addresses the most important and urgent needs o f the historic environment. (Reference: EH
2005, Making the Past Part of our Future; EH 2008, SHAPE 2008)

The primary Activity Type and Programme of this project is Research Al:
What’s out there?; defining, characterising and analysing the historic environment;
Understanding artefacts and material culture (Sub-programme no. 11111.510).

This project aims to develop understanding of a major, transitional, ceramics industry whose
products ar e s ome o f't he co mmonest w ares o n | ate m edieval-post-medieval s ites b ut an
industry whose o rigins, d ating a nd d istribution are not s ufficiently w ell u nderstood. I t is
intended to achieve this by characterising the products of the main centres of early production;
and by comparing with similar characterisation data for traded ceramics from two key early
consumer sites.

It is the first study of this west Midlands industry on a region-wide basis. Using a r ange of
fabric ch aracterisation t echniques, it aims to create a k nowledge b ase for future work and
provide commercial and research o rganisations w ith t he i nformation t hey n eed t o en sure
efficient use of resources.

Supporting national, regional and thematic research frameworks

This project responds to acknowledged research priorities:

a) to national research priorities as summarised in the English Heritage research agenda
(2005; especially Themes A and G), and detailed in English Heritage implementation
plan for Exploring our past (1998), where eg Primary Goal A identified the need for
accessibility of information, targeted additional data collection and synthesis, and to
encourage and maximise collaboration between institutions;

b) to the national r esearch p riority ‘ The meaning of change (transitions), Processes of
change, PC7 Transition from medieval to post-medieval traditions (¢ 1300-1700 AD)’
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(English Heritage research agenda 2005, 45), and in particular to the national thematic
research ag enda o utlined i n t he r eview Medieval ¢ eramic s tudies i n England (EH
1994) which highlighted the need for studies to examine periods of ceramic transition
and n oted s pecifically t hat t he 1 ongevity o f1 ate m edieval w ares and vessel forms
requires further study in many areas;

c) to long-recognised general regional priorities, which include the need to characterise
and define wares using analytical techniques to establish the origins, products,
production centres and distribution of diagnostic ceramics, and;

d) to the specific west Midlands research framework which comments that ‘It is still very
difficult to establish scientific programmes of research for investigating materials such
as p ottery, in o rder to e stablish tr ade r outes a nd areas o f eco nomic co nnectivity’
(http://www.iaa.bham.ac.uk/research/fieldwork research themes/projects/wmrrfa/semi

nars.htm).
33 Specific aims and objectives
33.1 Characterisation

e) to establish how Midlands purple and Cistercian-type wares produced at the different
major m anufacturing c entres in th e w est Midlands can b e d istinguished from each
other, u sing s tandard f abric ch aracterisation m ethods alongside chemical and
petrographic analyses, and;

f) to test if, and how, traded ceramics from consumer sites (the test case) can be related
back to the production sites, using the same fabric characterisation methods.

332 Providing a reference resource and knowledge transfer

g) to es tablish a p ublicly acces sible d atabase f or t he w est Midlands p roduction s ites
which c an a ssist hi storic e nvironment p rofessionals and o thers a cross the regionin
their response to both existing collections, and to new material from production and
consumer sites, and ensure efficient use of resources; and which can be exploited and
built on by future analyses of ceramics in this region and b eyond, thus providing a
preliminary interpretative model which canbe tested and r evised; for ex ample, by
developing typologies of forms and decoration for the different production centres, by
examining p otential lin ks b etween f abrics a nd forms/decoration as a means of
distinguishing production centres and products, by recording pottery from consumer
sitest o b egin t o d efine t he m arket areas of the major west Midlands pr oduction
centres, and by exploring p otential links between the precursors of Midlands purple
and Cistercian-type wares, and those wares themselves and their respective date ranges
inform t he w ider u nderstanding, ina p eriod o f g eneral ceramic transition, of the
chronology and b eginnings o ft his m ajor i ndustry, in the r egion and b eyond, s ince
potteries throughout Yorkshire and the Midlands manufactured similar wares, and;

h) to publicise the reference resource.

333 Documenting the beginnings of a chronological framework

i) to co mpare t he ch aracterisation d ata f romt wo d omestic co nsumption s ites with
uniquely early and securely-dated material, that is Midlands purple and Cistercian-type
wares ( and i ncludingl ate m edieval/transitional w ares, t he p recursors an d/or
contemporaries of Midlands purple) stratified in pre-Dissolution (pre-1538) and
Dissolution-period contexts at B ordesley A bbey ( Worcs), a nd t he A ustin F riars
Leicester using the same characterisation data as for production sites, and;
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j) so to provide firm d ating for the use o fthese wares and firm indicative faq dates
relating to the inception o f (at 1 east some areas) o f the industry; and p oint the way
forward regarding any remaining problems of dating of these wares.

Business case

Core obj ective ( as de fined i n S HAPE 2008) of this project is 1A-1-Al, s ub-programme
11111.510 (for details, see above).

The commissioning of this project has been extremely timely. The good deposits of wasters
from very recent excavations in the west Midlands (Burslem, Stoke-on-Trent: see Boothroyd
and C ourtney 2004; and at Ticknall: s ee B oyle a nd R owlandson 2006 -8) have s erved t o
emphasise how little we still know about the early years of this industry and the market for its
products. W ork und ertaken f or t he project design hi ghlighted a c onsiderable a mount o f
unpublished (grey literature) material from W ednesbury for example, and the ex istence o f
manufacturing 1ocations at Jackfield (Shrops) and West Bromwich (historically Staffs, now
West M idlands). A nne B oyle’s r ecently co mpleted PhD thesis ( Boyle 2 006) pr ovides a

comparative d atabase for the area to the eastand north ofthe study ar ea: this considers
Cistercian ware in Yorkshire and the east Midlands, from both production and consumer sites,
and includes typological and some fabric (x20 macroscopic descriptions) analyses.

This project is focused on fabric analysis, and comparison of material from production sites
with traded ceramics from s tratified c ontexts o n select consumer sites. I t builds on w ork
carried out recently in the region, including limited ICPS (by Alan Vince) of Ticknall sherds.
This project tackles a significant aspect of the latest medieval to earliest post-medieval period
when ceramic traditions evidently change, but when and why is not understood. As such, it
will benefit archaeologists and historians working in the west Midlands and beyond.

In order to maximise the practical usefulness of the database for heritage professionals, ICPS
and cer amic p etrography are included, and linked with standardised ph otography and x 20
microscopical fabric descriptions.

By employing a combination of techniques it is possible to offer others working in the historic
environment sound practical guidance on characterisation, as well as a reference base as far as
possible. Both the g uidance an d t he r eference b ase can f eed d irectly i nto co st-effective
enhancements to developer-funded and other research in the region on b oth production and
consumer sites. Ther esults f romt he v arious te chniques w ill s how w hich, whether
macroscopic or m icroscopic, willm ostr eliably id entifyth e products of different
manufacturing c entres at b oth p roduction and co nsumer sites. I f, for example, a particular
fabric cannot be reliably distinguished macro/microscopically, this would constitute valuable
background knowledge that should inform the decisions of curators and managers as to the
best use of resources for future projects.

Methods

A definition of Midlands purple and Cistercian-type wares

Midlands p urple an d C istercian-type w ares ar e w ell-established cer amic w are t ypes w hich
have a wide currency, and are typical of the late medieval/early post-medieval transition (16th
century) in the west Midlands.

Midlands pu rple — this h as b een co mmonly i dentified o n m any s ites acr oss t he English
Midlands (including east; e g L incoln ( Young and V ince 2005, 225-7), and el sewhere, for
instance to the no rth (eg C umberpatch 2004 ). A similar w are was ex ported from northern
France into s outhern E ngland from a bout the mid 15th ¢ entury (Normandy s toneware).
Typically the Midlands purple fabric is wheel-thrown, very hard, tending on stoneware, and
usually unglazed, the high firing temperature often providing a metallic sheen, most usually on
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the o utside surface. It was produced in a wide range o fvessel t ypes mosto fwhichare
modelled around the jar form. Midlands purple did not really c ontinue much past the 1 7th
century nor evolve into any other ware, unless the stonewares o f the later 1 7th century and
onwards can b e s een as its d escendants. I n fact, itis arguably th e first h ome-produced
stoneware, though this possibility seems to have been assiduously avoided by most writers on
ceramics, possibly as it is such an un-prepossessing ware.

Cistercian-type ware — this has been commonly identified on many sites across the Midlands
(both east and w est). T his w are ty pe w as first id entified in n orthern E ngland w here its
association e specially with Cistercian monasteries led to its name. T he fabric is typically a
wheel-thrown standard ear thenware fabric, and it w as al ways g lazed, usually ina d arkish
colour, an d q uite o ften m oderately d ecorated i n d iscrete m otifs ap plied in w hite ¢ lay. I n
northern England (see eg Cumberpatch 2004) the range of forms was extensive but they were
all usually modelled around small multi-handled drinking vessels (often termed #ygs; cf Brears
1971 classification of types). In the Midlands the same type of vessels were also used, though
the impression here is that there may have been less variation in form-types. This general type
continued to be made i nto t he 17t h—18th ¢ enturies w hen itis ty pically r eferredto a's
blackware. In this report the term Cistercian-type ware is preferred for the later 15th- to 16th-
century ware, as the northern Cistercian ware has an extensive form repertoire which, so far,
has not been demonstrated as being fully paralleled by the Midlands material.

Strategy

The overall strategy comprised identifying as many as possible of the Midlands purple and
Cistercian-type wares production centres in the west Midlands (see specific criteria below),
where samples could be s ought for a suite of techniquesto be applied. I n a ddition two
consumer sites were included to allow for the possibility of testing the production sites results
against identical d ata f rom co nsumer s ites t o0 as certain w hether p rovenances co uld b e
established for any of the latter material, and especially if this translated into the recognition
of any visual reference keys to aid identification.

Preparation for visiting collections and selection (Stage 1)

A definitive list of relevant collections was drawn up in consultation with museum curators,
archaeologists and c eramic s pecialists; and the K AC (2003) national list o f kilns was also
consulted. T he in itiation s tage o f'th is p roject had identified th e e xistence o fp ossible
manufacturing locations at Jackfield and West Bromwich, bringing the number of production
areas up to six, but giving a better geographical spread. However, it turned out that material
from bot h these areas w as n ot av ailable t o t he p roject ( see b elow). Inthe c ourse o ft he
sampling it also turned out that the definitive list drawn up at this stage was not accurate (see
more below).

The criteria used to establish which collections holding material from the production areas to
visit were:

o their being representative of the Cistercian and Midlands purple ware traditions;
¢ the presence of misfired vessels/wasters, wherever possible, and;

o the likely date being 15th—16th century (more specifically 15th to first half of the 16th
century wherever possible).

A pro forma record was produced f or r ecording each f abric t ype t hrough al 1 s tages of
collection and an alysis i n o rder t o en sure co nsistent d ata co llection an d ch aracterisation
(following Peacock 1977 and PCRG 2009). A dditional data regarding form and decoration
were recorded following MPRG guidelines re f orm c lassification ( MPRG 1 998), w ith
reference to more specific typologies (eg Ford 1995; Boyle 2006) if appropriate.
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5.3

Holders of the collections were explicitly asked about:

e quantity, ie h ow m uch m aterial th ey h old ( Cistercian(-type) and M idlands pu rple
wares);

e accessibility ( whether h eld c entrally o rin a n out-store) and m ethod o fr etrieval
(including associated records), and;

e opening hours.

Holders of the collections were sent a co py of the pro forma record to show the extent and
types of data being collected. They were requested during the initial consultation stage (Stage
1) to authorise in principle:

o the release of sherds for analysis in the knowledge that this analysis will be destructive
(ie making thin sections and ICPS sampling);

o the curation of the analysed sections in the project archive;
o the retention of the sherds themselves to form part of the project archive, and;
o the publication of the data derived from collections visits and their analysis.

Bordesley A bbey and A ustin F riars L eicester m aterial w ere included in order to r epresent
consumer sites and these are arguably unique in the region in that their 1 5th-/16th-century
Midlands p urple an d C istercian-type w ares were f rom w ell-dated pre-Dissolution a nd/or
Dissolution deposits.

Project data for p ottery will comprise all d escriptive (both qualitative and quantified) data.
These data will form part o f the project archive and would be made available through the
Worcestershire cer amics w ebsite, w ith 1 inks f romt he Bordesley Abbey website, as
appropriate.

The list of relevant collections will form part of the project archive.

Collections and selection of samples (Stage 2)

The collections were each initially sent a formal le tter explaining about the project and to
arrange an appointment. Sampling of production areas for both M idlands purple and
Cistercian-type ware was targeted to include, wherever possible:

e misfired v essels/wasterst ot ryt oen sure w e ar e sampling ceramics actually
manufactured at the production centre, and;

e ‘early’ production.

Ana ttempt had b een made atS tage 1 to id entify th e earliest m aterial, in s ome cas es
identifying several r elevant s ites t o s elect from at S tage 2. With several kilns, or more,
possibly s pread ov er a w ide a rea a nd ope rating ¢ ontemporaneously, pr oducing br oadly
visually s imilar w ares, a s a pparently a t T icknall ( Spavold and Brown 2005) and C hilvers
Coton (Mayes and Scott 1984), this pilot study cannot be comprehensive, sampling every kiln
or possible production area. So choices were made on the basis of information collected at
Stage 1, the targeted sampling criteria (set out above) and, frequently, in terms of what was
most readily available for sampling during the actual visits, given the time restrictions.

During e ach v isit, fabric ty pes were further d efined p rior to th e s election o f material for
analysis. The working definition of identifiable fabric types developed on the spot formed the
basis of selection. Many criteria were considered during the sampling:
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5.4

o the size of assemblages and the associated available information (preferably extensive
in both cases);

e ideally each possible fabric-type was sampled by the selection of 5—10 sherds per type
as candidates for the next analysis stage (Stage 3);

e and samples for analysis were, wherever possible, a minimum of approximately 10cm?
to allow all analyses to be carried out on the same sherd.

e where available decorated sherds were sampled (especially Cistercian-type), especially
if this was d istinctive and s o could be taken to provide a dditional grounds for the
identification of the products of a particular production centre;

e when sampling Midlands purple ware, consideration was given to selecting material
from different sites where the size and form of vessel (ie medium-sized jar) was as
consistent as possible, and;

e no material was to be selected for analysis where there was a dubious attribution to any
given site.

Sampling of the production sites was deliberately undertaken before tackling the consumer
site sampling — the intention b eing to have the b est o pportunity of potentially recognising
provenancable material from the latter.

Sherds w ere o nly ch osen in co nsultation w ith the curatorial s taff, and care was t aken t hat
where individual sherds w ere removed, t hey could b e t racked b ack t o w here t hey w ere
extracted f rom — therefore ap apert rail w as car efully es tablished | eading backt ot he
bags/boxes whence the material had been extracted from. Curatorial staff were reminded of
the contents of the initial formal letter with regard to minimally destructive analysis and the
retention o f's herds f or t he p roject ar chive. S herds w ere li sted o na co nsent pro forma
(discussed and agreed with Sarah Jennings at the Stage 1 meeting), which the curator signed; a
copy was then given to the curator. The individual museum’s material m ovement or o ther
relevant forms were also signed.

During t he s ampling v isit, photographs w ere t aken for future r eference of any potentially
useful groups of sherds or near-complete vessels, or to reflect the range of fabrics, glazes or
forms, in a collection/assemblage.

Not included in this project

Systematic ty pologies of forms a nd/or de coration were be yond t he s cope of t his pr oject.
However, all other factors being equal, broad form typologies and decoration (as in eg the
presence of applied and stamped white clay pads seen on some Cistercian ware vessels) did
play a part in the final selection of individual sample sherds to represent the fabric-type.

Analysis (Stage 3)

During this stage a final choice was made of samples for scientific analysis following visual
(macro- and m icrosopical) description of f abrics of s ampled s herds. Inthe case o fthe
production centres a minimum number of five sherds from different vessels (for explanation
of this see below) were selected on the basis of their being representative, and, in addition to a
unique sample number, each type of pottery was also assigned a 'group' number according to
each s ite r epresented. I n t he cas e o f's herds from co nsumer s ites t he s ame ap proach was
adopted but sherds were selected in 'groups' according to fabric identifications given prior to
this project. Where both sample and group references are given together they are in this order
(ie 58-15 is sample 58, group 15).
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5.4.1

Analytical techniques

A c ombination o fa nalytical techniques wasu sed wi tht he e mphasis o nt echniques t o
characterise rather than to provenance the wares. The integrated approach to characterisation
is intended to provide a cl ear picture of the degree o f differentiation o ffered by the various
techniques, both descriptive and scientific. A key consideration for the outcome of the project
is the nature and degree of correlation between the results of the different scientific analyses,
and their correspondence (or not) with visual and/or x20 microscopical differences.

All analyses were carried out on the same sherd. The same sherds as were used for ICPS for
the Ticknall potteries (19 analysed samples; sherds held by Dr A Boyle) were re-used in this
project, and so were subject to the other techniques applied during this project.

Standardised photography

Selected samples were photographed in the presence of a colour test card and scale, to enable
the accurate balancing of colours — this was intended to constitute a working aid rather than
publication-quality images.

x20 microscopy

Microscopical (x20) fabric de scriptions were produced in acco rdance w ith M PRG (1998)
recommended guidelines on form definitions. Detailed description of clays and inclusions was
in accordance with Prehistoric Pottery Research Group (2009) guidelines.

ICPS

ICPS analysis of the fabric of pottery gives a chemical fingerprint, and thus information on its
source, reflecting t he cl ay(s) from w hich it was made ( eg H ughes 1 991). 1t d iffers from
petrological methods in pr oducing a n ov erall ¢ omposition of t he w hole fabric, whichis,
therefore, mainly that of the clay. In that sense ICPS tends to complement petrology, as the
latter describes mainly the mineral inclusions within the clay. Even when different inclusions
are seen in two groups of pottery, if the o verall ¢ hemistry is similar, it is lik ely that b oth
derive from the same general clay source, though clay processing may also have ad ded or
removed mineral inclusions making ceramic fabrics appear more different than they really are.

A minimum o f five samples p er fabric g roup i s needed t o en sure t hat t he r esults o f't he
statistical examination o fthe ICPS analyses (see eg Hughes 2 008) are valid, and this was
generally achieved (see Table 11, and Table 3).

Existing ICPS data forth e T icknall p otteries ( 19 a nalysed s amples; d ata, ¢ ourtesy o f
Derbyshire A rchaeological S ociety, av ailable fromthe A VAC d atabase created b y A lan
Vince) were also used, and integrated with the new data. Here 19 samples had been analysed
for two sites: Peat’s Close x 9 (ie MP x 4, Cistercian-type x 5); and Church Lane x 10 (ie MP
x 5, Cistercian-type x 5). T he results o fth ese analyses had al ready successfully detected
variation in clays used, admirably illustrating the potential of this technique.

The i nitiation s tage i ndicated t hat i ncreasing t he n umber o f's amples an alysed for some
manufacturing locations would considerably enhance the usefulness of the project’s results.
Twenty samples for Burslem (two sites), and Wednesbury (several sites) match the number
analysed by ICPS for Ticknall (two sites); a total of 15 samples for Nuneaton included 10 for
the Chilvers Coton (Mayes and Scott 1984) site. The number of samples selected for analysis
were sufficient to reasonably expect a sound and useful knowledge base to result. Splitting a
small number of samples, for example 10 samples (5 Midlands purple and 5 Cistercian-type
ware), b etween s everal sites, p ossibly some distance apart, within a production area would
increase the likelihood o fe nding up witha 1arge num ber o f f abric t ypes a nd i ndividual
chemical ‘fingerprints’; however sometimes this was necessary (eg W ednesbury) due to only
limited material being available.
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When Stage 3 was well under way, it finally became clear that a change of laboratory was
necessary. I CPS s ample an alysis was t o have b een car ried o ut by Nick Walsh at Royal
Holloway (RH), but in late 2009 Nick Walsh’s access to the ICPS facility ceased. Michael
Hughes (MJH) had lengthy discussion with staff at Royal Holloway as to how ICPS analysis
would be managed in the future. Q uality as surance an d t imescales w ere cl early i mportant
issues. A very large proportion of the scientific analysis of archaeological ceramics in the UK
in recent decades has been carried out by Nick Walsh here through external ICPS contracts
involving both (the 1ate) A lan Vince and Michael Hughes ( Alan V ince h ad an alysed o ver
5000 ceramics by ICPS at RH). It became clear that it would not be possible to try to continue
to use RH and keep this project moving. Therefore, after exploring other potential facilities,
the s ample I CPS an alysis w as t ransferred t o Reading University, a decision b ased o n
comparative costs and turnaround times (see above for revised method). The change to the
Reading University laboratory and new personnel meant that some details in the ICPS process
had to be different ( for d etails see Section 7.2) and some tasks were reallocated. Slices of
sherds (needed for 71 samples due to hardness) were cut by John Coundon (in addition to the
slicing and thin section preparation for R Ixer to carry out the fabric petrographic and glaze
analysis); and MJH then removed the glaze from the slices, and sent the cleaned-up slices,
plus powdered samples, plus 5 s tandard powders (for quality assurance), to R eading, where
the slices were then crushed.

Reading finally analysed the powders by ICPS in one batch (Reading charged higher rates per
sample if small p art-batches, so all the I CPS finally had to be done in one batch, withno
opportunity for stages and review).

Petrographic analysis

Ceramic petrography using thin sections of the fabric is useful for establishing the background
geology of the clay source and any added temper, by describing mainly the mineral inclusions
within th e ¢ lay. T hin-section a nalysis attempts to e stablish th e r aw m aterials used by the
potters, evidence for preparation of the clay, and the relationship of the visual groups to raw
materials (ie were the groups produced by firing the same fabric in different ways or were
different materials used for each group?).

It was intended, as stated in the PD, to incorporate the results of the ICPS analysis (data for
Ticknall posted onthe A lan V ince A rchaeological C onsultancy w ebsite) and thin s ection
fabric analysis of sherds from Ticknall, Derbyshire, by Alan Vince, courtesy of AV and Janet
Spavold, Sue Brown and the Derbyshire Archaeological Society which had funded the work.
With Alan Vince’s death in February 2009, R Ixer kindly agreed to take on the petrographic
analysis for th is p roject. In the course o fthe project, following on from A V’s d eath, hi s
archive was assessed, and the thin sections were found (and returned to Janet Spavold and Sue
Brown), but no associated report was located. As a result the PD was updated to allow R Ixer
to add these thin sections to his main batch so that all the petrographic work on the project has
been done consistently by one person.

All the thin-section slides created for the purposes of the project will form part of the project
archive.

The analysis of four samples of Midlands purple ware from Burslem (3 from the School of Art
site and 1 from Market Place) had formed part of a thin-section analysis for various Burslem
and Stoke ceramics done some years previously by Alan Vince (2003; avac2003105). These
data were considered for possible use and integration with the new data, if the sherds could be
identified in the collections and were suitable for reuse for other techniques in this project.
However, only one of the samples (Market Place) was noted as production waste. These four
thin sections were, therefore, excluded from the project because they represented a high risk
(may n ot b e lo catable and/or s uitable), and only one met the preferred criteria o fbeing a
misfired vessel/waster.
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Relative merits of the scientific techniques applied

Itis very highly fired wares (both Midlands purple and Cistercian-type wares fall into this
category) from the production sites themselves that are the main focus of this project, with an
emphasis on misfired vessels/wasters. It has been suggested by the project team’s scientific
advisor ( DrM J H ughes) th at chemical ‘elemental’ analysis will yield more precise
distinctions th an th in s ectioning. C hemical a nalysis p otentially w ill d ifferentiate n ot o nly
between m anufacturing cen tres b ut al so b etween | ocations within a manufacturing area. In
particular, chemical analysis should characterise more precisely very highly fired fine wares
(ie, in this project, Cistercian-type ware misfired and waster vessels).

Ceramic p etrography can complement I CPS as it ¢ an assist in terpretation o f ICPS databy
explaining why certain elements show differences between groupsa nd can suggest a
(geological) region for production sites for ceramics of ‘unknown’ source from, for example,
consumer s ites ( which I CPS does not do so well). This will b e te sted in this projectby
comparison of thin-section analyses of groups from production and consumer sites.

Thus, th e application o f fabric th in-section a nalysis was targeted, with an emphasis on the
consumer sites; the number of samples was more limited than for ICPS analysis, but will still
provide s ufficient in formation a cross the p roduction s ites. T he s cientific m embers o 't he
project team (M Hughes and A Vince) recommended two fabric thin sections per fabric type.

Following the recommendation of A lan V ince th at th e w ritten d escription o f th in-section
fabric analysis s hould b e av ailable f or ¢ onsultation a longside th e th in-section s lide, it is
intended that the fabric thin-section slides will form part of the project archive (see 6.2.4).

The Burslem study (see above; Vince 2003) had previously illustrated some of the potential
limitations o f fabric thin-section analysis in terms of this project. The thin sections here had
revealed that all the samples (Midlands white wares, late medieval orange ware and Midlands
purple) had arestricted r ange o f'inclusion t ypes an d o ther characteristics, a nd we re b est
described as a single group. They did confirm that there was clearly a deliberate selection of
different co loured clays for d ifferent w ares. W ithout acces s t o s amples of unworked clay,
either from the production site or from nearby geological outcrops, it was impossible to be
absolutely certain about the s ource o ft he r aw m aterials an d t heir p reparation. T he m ain
unsolved question was the origin of the clay used for the School of Art Midlands purple ware.
This study pointed out that thin sections may give a misleading impression here, since two of
the three samples were partially or completely vitrified, which will have substantially altered
the appearance of the texture in thin section; it may be, however, that a different, iron-rich,
clay was chosen for the Midlands purple ware precisely because of'its low fluxing p oint. It
was concluded that chemical analysis of the groups with iron-rich groundmasses would show
conclusively whether the latter was the case.

Glaze analysis

Reflected and transmitted light petrography using polished thin sections of glazed pottery has
only rarely been used in archaeology to identify and describe the opaque phases within the
glaze (Ixer 2008). A polished thin section is more expensive to make than an ordinary thin
section and the time to analyse them is also greater as there are so many more data available in
polished thin section (R A Ixer, pers comm). This technique was tested on a small sample of
the glazed fine wares (Cistercian-type ware).

General

Data tables created and/or updated during this stage will form part of the project archive.
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5.5

6.1

Reporting and dissemination (Stage 4)

Reporting will comprise the following stages (not necessarily in this order):
a) Integrate and review the results from this project with other existing evidence.
b) Prepare characterisation data, and commentary for online publication.

¢) Prepare full r eport. O n-line p ublication is in tended (as part of t he W orcestershire
(WHEAS) ceramics w ebsite h ttp://www.worcestershireceramics.org w hich i s b ased
around t he W orcestershire f abric t ype-series); and t hrough t he B ordesley A bbey
Project’s website (http://www.reading.ac.uk/bordesley).

d) Prepare short report for print publication (Medieval Ceramics).
e) Prepare summary reports for: OASIS; sponsor (RAI); stakeholders.
Material will be returned to collections where appropriate.

Archive d eposition, as a p ublicly acces sible p hysical r esource, willbe at WHEAS offices
(there is currently no d esignated r egional ¢ entre f or s uch r esources), i ncluding t he t hin
sections.

Stage 2 - sample collection

Sampling production centres

General

Many of th e risks id entified for this stage in the P D tr anspired: museum c losure (ie time
delay); e lements o fm aterial/archive m issing/unavailable a ttim e o fv isit; e lements o f
material/archive missing/unavailable in long term; team member unavailable or te mporarily
unavailable; organisations who refused to make their data publicly accessible. This occurred
despite specifying in advance as cl osely as p ossible t he m aterial/archive to b e s een, and
consent being explicitly sought before collections were visited regarding material and data. As
aresult even carrying out the visits was very time consuming, and then revisiting, revision of
the selection, and rearrangement and extension of the timetable all also became necessary.

In some cases (eg Nuneaton) decisions were taken not to sample more complete vessels, as
this would have been to the detriment of displayable items. Again, even where more complete
items were sampled at this stage they were sometimes not included in destructive analytical
sampling for similar reasons.

It was discovered as the project got underway that petrographic analysis has been previously
carried out on a range of Staffordshire wares by R Ixer but these data turned out to relate to
17th-/18th-century wares.

Place Site name Publication ref

Burslem, Stoke- Burslem Market Place Boothroyd and Courtney 2004
on-Trent

Burslem, Stoke- Burslem School of Art -

on-Trent

Chilvers Coton, Chilvers Coton 1967, site 15, kiln 34 (east Mayes and Scott 1984, 20, fig 4
Nuneaton of Bermuda Road) and 63—4; KAC 2003

Chilvers Coton, 11 Bermuda Road, Chilvers Coton (site Coutts 1999

Nuneaton code NB99)

Chilvers Coton, 16-22 Bermuda Road, Chilvers Coton (site | Scott 2unpublished

Nuneaton code NCC79)

Chilvers Coton, Harefield Lane/The Lawns (site code Mayes and Scott 1984, 21, fig 5

Page 13



Midlands purple and Cistercian-type wares in the west Midlands in the 15th—16th centuries

Nuneaton NHL): site 18, kilns 40, 42 (Scott)

Ticknall Church Lane (Spavold and Brown 2005, Boyle and Rowlandson 20068
site 2)

Ticknall Peat’s Close (Spavold and Brown 2005, Boyle 2002-3
site 6)

Wednesbury Lower High Street assessment only: Mitchell 2006

Wednesbury Town centre (Morrisons) work in progress

Wednesbury Lower High Street service trenches -

Wednesbury Market Place Hodder 1992

Wednesbury Meeting Street Coates 2006; Cherrington and

Richmond 2006

Table 1 Production centre sites included in the analysis

Burslem, Staffordshire

Source: The Potteries Museum & Art Gallery, Hanley, Stoke-on-Trent; visited 4 August 2009

Midlands purple and Cistercian-type samples were i dentified an d obtained from both t he
Market Place Burslem site (published as Boothroyd and Courtney 2004) and the School of Art
Burslem s ite ( excavator J on G oodwin); in b oth cas es ( thanks t o i nformation r eceived) we
were able to locate and select sherds from the earliest part (late 1 5th-/early 1 6th-century) of
the s tratigraphic s equence. M aterial from o ther B urslem sites was considered but rejected,
including Swan Bank (evidently a consumer site not a p roduction site as has been claimed);
Hulton Abbey m aterial ( consumer s ite d iscussedi nt he P D) w asn ot av ailable f or
comparison/consultation (inaccessible on health and safety grounds).

Nuneaton, Warwickshire

Source: Warwick Museum, Warwick; visited 30 July 2009

Midlands purple samples were obtained from Keith Scott's excavations at Harefield Lane (site
ref NHL; Mayes and Scott 1984); no Cistercian-type from Scott’s ex cavations were located
during this visit; a dditional Midlands purple samples were obtained from 11 a nd 16 -22
Bermuda Road (NB 99 and NCC 79 respectively) and Haunchwood sites in Chilvers Coton
(the latter site not included in analysis).

The C hilvers C oton p ottery f rom P hilip M ayes' a nd K eith S cott's 196771 ex cavations
(published a s M ayes a nd S cott 1984) provedto not be all at W arwick, as indicated by
Warwick M useum; this mistake then necessitated an additional trip to Nuneaton where the
Mayes material was finally successfully located at Nuneaton Museum (see below), together
with more m aterial from S cott’s long-running ( 1960s o nwards) fieldwork apart from th at
published in Mayes and Scott (1984), though museum records could not readily confirm this
was the case.

Source: Nuneaton Museum; visited 10 August and 10 November 2009

Midlands purple and Cistercian-type samples from P hilip M ayes' 1967 e xcavations site 15
kiln 3 4 (Mayes and S cott 1 984), and a s ingle C istercian-type w are s herd from N CC 74
(?Recreation Ground, Chilvers Coton; ? Scott) were identified; the latter was not included in
the analysis.

Overall t here proved to b e only as mall quantity o f Cistercian-type ware, ¢ ssentially th e
published illustrated material (Mayes and Scott 1984, 160, fig 108), and virtually nothing else
of this type, whereas there was an extremely large amount of Midlands purple from Mayes’
(and Scott’s) 1967—71 excavations, and later fieldwork in the area, though in the latter case it
is p resently u nclear w hether le ss th orough p ublication m ay account for this impression.
However, extensive an d r ather p rolonged n egotiation w as t hen r equired t o g et official
permission for our selected sherds to be released; arrangements were finally forthcoming for
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6.2

this r elease in November 2009 . A second personal visit was t hen r equired t o co llect t he
material.

Jackfield, Shropshire

Source: Ironbridge Museum/Archaeology Unit

The Unit was contacted on several occasions but it proved impossible to make any
arrangements for a visit during the lifetime of the project.

Ticknall, Derbyshire

Source: Janet S pavold’s and Sue Brown's p ersonal collection was visited at Ashbydela
Zouch (Leics) on 29 June 2009 ; Alan V ince had previously sampled sherds o f Midlands
purple and Cistercian-type ware from the Peat's Close and Church Lane sites (Vince 2007),
and these s herds were collected for fabric description, and the relevant thin s ections made
available for study (see above).

Cistercian-type samples f rom P eat's C lose an d Church Lane s ites, an d Midlands pu rple
samples from Church Lane were identified and collected. These two production sites seem to
be two ofthe earliest o f the many in the Ticknall area, ie first half of the 16th century or
carlier, and they are forming the focus for on-going research into this industry (Boyle 2002—-3;
Boyle and Rowlandson 2006-8; Vince 2007).

Sue B rown also in dicated v essels in th e A ustin F riars L eicester publication (Mellor and
Pearce 1981) which might be Peat's Close and Church L ane, T icknall, p roducts, based on
form and decoration.

Wednesbury, Staffordshire (Sandwell, West Midlands)

Source: W ednesbury M useum/Ironbridge Unit (viaG raham E yre-Morgan, C ounty
Archaeologist); visited 28 July and 20 August 2009

Midlands purple and Cistercian-type samples were obtained from the Lower High Street sites,
and Midlands purple samples from Market Place and Meeting Street sites (Hodder 1992).
Wednesbury, Staffordshire (Sandwell, West Midlands)

Source: Birmingham Archaeology visited 12 August 2009

Cistercian-type was obtained from Morrison's site, Town centre.

West Bromwich, Staffordshire (Sandwell, West Midlands)

The o riginal O ak H ouse as semblage seemed to b e u nlocatable at Wednesbury M useum
(assistance f rom G raham E yre-Morgan), a nd more r ecent n earby f ieldwork ( Lindsey
Archaeology; Field and Glover 2009) had produced such a very small amount of Cistercian-
type production waste that this assemblage could not be definitely considered as indicative of
production. No samples were, therefore, selected.

Sampling consumer sites

The ex perience o f't he m aterial f rom t he p roduction ar eas d id, as s uggestedinthe P D,
influence the choice of sherds from consumer sites (see Bordesley below). For more detailed
background to the consumer assemblages used see Appendix 1.
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6.2.1

6.2.2

Bordesley Abbey, Worcestershire

Source: Bordesley Abbey Project (c/o Susan M Wright), 28 August 2009

Bordesley Abbey: church and E cloister; exterior eastern cemetery
Unpublished areas only: aisles, Highly fired Midlands purple Cistercian
W choir & nave 82-94; E (no. sherds) (no. sherds) (no. sherds)
cloister walk 77-78; cemetery
post-Dissolution/post-16th C 7 - 31
contexts
Dissolution per 5 contexts 6 2 53
pre-Dissolution per 4A, 4B, 4C 14 1 29
contexts
Total no. sherds 27 3 113
Previously published E choir
(Hirst et al 1983, 87-9)
pre-Dissolution per 4C contexts - - 7

Table 2a Midlands pur ple and C istercian w ares, and t heir hi ghly-fired p recursors, o n
consumer s ites included in the anal ysis: summary table of the c ontext and quantity of the
assemblages initially identified for analysis at Bordesley Abbey

Samples of Cistercian-type only were selected (Table 2a). These were selected to cover the
variation in glaze and fabric identifiable in Cistercian-type, and to include wherever possible
stratified pre-Dissolution rather than Dissolution-period sherds from the church and cemetery
(mainly unp ublished). H aving s een s o m uch Midlands pu rple recently, t he four sherds
previously classified as Midlands purple from the church and cem etery ex cavations were
rejected as not sufficiently highly fired, and so not typical of Midlands purple seen elsewhere.

Austin Friars Leicester

Source: Jewry Wall Museum, Leicester; visited 18 August 2009

Austin Friars Leicester: second cloister area

Principal occurrences by phase:
Dissolution and earlier
(Woodland 1981, 85)

‘Transitional MP’
(no. vessels)

Midlands purple
(no. vessels)

Cistercian
(no. vessels)

phase 9A Dissolution contexts 99/105 30 169
phase 7A pre-Dissolution 15th C 13 11 19
contexts

phase 5A pre-Dissolution 5 3 1
phase 4B pre-Dissolution 6 5 -

Table 2b Midlands pur ple and C istercian w ares, and t heir hi ghly-fired p recursors, o n
consumer s ites included in the anal ysis: summary table of the context and quant ity of the
assemblages initially identified for analysis at Austin Friars Leicester

Midlands purple and Cistercian-type samples were obtained (Table 2b). The curatorial staff
located some, but not necessarily all, of the material published by Woodland (in Mellor and
Pearce 1981) in their new (2007) store during our visit; what could not readily be identified
was the actual published pottery. It was not possible to spot in the boxes made available in the
store's visitor area anything more than the odd sherd that might be in the publication, that is
none of the apparently whole pots were found. Some sherds had drawing numbers, but only in
one or two cases did they also have a publication number (which did seem to be probably the
number used in the published Austin Friars report); nor could a concordance list of drawing
numbers a nd p ublication num bers be found. A nne B oyle h ad p reviously v isited Leicester
Museum (2001/2) as part of her research (Boyle 2006) but had identified possible T icknall
pots mainly in the A ustin Friars publication, rather than in the collections (no complete or
near-complete pots were seen then either; A Boyle, pers comm).
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6.3

7.1

Fortunately, we were able to obtain sufficient Midlands purple and Cistercian-type from the
two key phases we had identified from the report, that is for phases 7A (pre-Dissolution) and
9A (Dissolution period). It was possible to sample four out of the five Midlands purple fabrics
identified in the report; several of these fabrics can be seen from the report to be numerically
very minor elements and, in line with this, for two fabrics we were only able to collect <4
sherds.

Review

Stage 2 was successfully acco mplished, despite the problems e ncountered with the various
collection visits of this stage. It proved very much more time-consuming than anticipated. The
project is a pilot study and one which clearly necessitates a considerable degree of flexibility
with regard to the detailed approaches and outcomes compared to the theoretical framework
set out in the PD. As envisaged, there could be several relevant sites in a p roduction area to
select from and the working definition o f id entifiable fabric-types de veloped on the s pot,
forming the basis of selection.

Having seen such a large quantity of these wares now, and over a wide geographical area, we
retained the option to slightly increase numbers analysed where fabrics are very variable, as
seemed to be the case on our preliminary visual examination during the selection process at
Stage 2. However, in the end this option was not exercised.

In addition t o t he four m ajor pr oduction s ites, identified a t th e o utset o fth e p roject, the
initiation ( PD) s tage had identified th e e xistence o f p ossible manufacturing locations at
Jackfield and West Bromwich, bringing the number of production areas up to six in the west
Midlands. Jackfield remained the o ne w ith le ast in formation a nd i n that s ense t he m ost
uncertain. West Bromwich was finally never established as a samplable site. However, in the
end neither of these additional sites provided samples (see above).

The Stage 2 visits revealed that two production areas in particular are associated with very
large co llections, n amely Nuneaton and Wednesbury; a t t he 1 atter, b ecause 1 argely m ore
recent, there was a very considerable amount of unpublished material. However, due to the
inexact nature of archaeological finds recovery and difficulties of access to storage areas this
impression may not reflect the true respective s cale o f these industries, and so the relative
scale of the different west Midlands production centres remained unclear despite visiting the
relevant repositories.

At the programmed end of this stage it became necessary to reallocate and re-schedule the thin
section a nalysis — access to the A lan V ince ar chive also b ecame t emporarily u navailable
which was pertinent to the Ticknall material. Assessment ofthe Alan Vince Archaeological
Consultancy a rchive ( EH-funded) w as ve ry p romptly und ertaken and e ventually it p roved
possible to locate the required thin sections (see above).

Stage 3 - analysis and results

Fabric definition (by D Hurst)

The fabrics of all sherds collected during Stage 2 were classified by eye (macrospically, and
microsopically at x20 magnification), and as a result 30 separate fabrics were identified and
recorded. Sherds were p hotographed, and for a r epresentative s herd o f each fabric a f resh
break was photographed as a working aid. See Appendix 2 for detailed fabric definitions.
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72 Chemical analysis by inductively-coupled plasma spectrometry (by M J
Hughes)

Further detailed technical data relating to Figures 2—7 is available in Appendix 3.
7.2.1 Introduction

The p resent i nvestigation us ed inductively-coupled p lasma at omic em ission s pectrometry
(ICP-AES) a nd IC P m ass s pectrometry (ICP-MS) to an alyset he f abrico far angeo f
Cistercian-type an d M idlands p urple p ottery as p art o fa characterisation project o fthese
wares. In order to consider what fresh information inductively-coupled plasma spectrometry
(ICPS) might give on both the production and distribution of the two pottery types within the
region, samples were t aken from a n umber o f p roduction cen tres i nt he w est Midlands
(represented by two or more sites), and also from two key consumer sites to test whether,
following characterisation, c omparison o f their c hemistry with the production centres could
establish provenance.

ICPS analysis of the fabric of pottery gives a chemical fingerprint and thus information on its
source, reflecting the clays from which it was made. It differs from petrological methods in
producing an overall composition of the whole fabric, mainly that of the clay. This tends to
complement petrography which describes mainly the mineral inclusions within the clay. Even
when different inclusions are seen in two groups of pottery, if the overall chemistry is similar,
it is likely that both derive from the same general clay source, though clay processing may
have ad ded or removed mineral inclusions from the fabric. A minimum number o f typical
representatives from each source group need to be tested.

In the present case, there are a limited number of production centres to be tested, but there are
both Cistercian-type and Midlands purple wares from each centre, and more than one site
within each production centre was tested. Production centre ‘ sample groups’ thus represent
both different sites and the two different ware types (eg sample nos 21-25 = sample group 6 =
Burslem [production centre] Market Place [production site] Cistercian-type [pot type]; sample
nos 26-30 = sample group 7 = B urslem [ production centre] Market Place [ production site]
Midlands purple [pot type]). In the case of the two consumer sites, each group represents an
individual fabric type previously identified (prior to the beginning of this project) among that
site’s Cistercian-type and Midlands purple pottery (Section 6.2 and Appendix 1).

Hence the overall number of groups is quite large, and the numbers analysed were restricted
to a maximum five examples of each group, which is about the minimum to get consistent
results.

A summary list of the 90 samples selected for I CPS analysis is shown in Table 11 (REA
sample r eferences). T ypical ex amples o fb oth t ypes o fp ottery w ere i ncluded from the
production cen tres o f W ednesbury ( south S taffs, n ow Sandwell West Midlands), B urslem
(Stoke-on-Trent, Staffs) and Nuneaton (Warws), and the consumption site o f A ustin F riars
Leicester (Leics); only Cistercian-type ware was analysed from the other consumption site of
Bordesley Abbey (Worcs). Existing ICPS data were available for comparison for 19
Cistercian-type ware samples from the production centre of Ticknall (Derbys; Vince 2007),
and these samples are also included in Table 11. In addition, samples of two Midlands white
ware vessels and a roof tile from the late 14th-century and later, white ware production site of
Sneyd Green, near Stoke (Staffs), had been previously analysed by this author and are used
for comparison (Hughes 2004).

(Floor tiles from Bordesley Abbey received d etailed a nalytical in vestigation in p rojects
involving neutron activation analysis in the 1980s on ceramic tiles from the English Midlands
(Hughes et al 1982; Leese et al 1986; Stopford et al 1991). Analytical work — petrological
examination of thin sections and neutron activation analysis — was also carried out on tiles,
kiln furniture and local clays from Bordesley Abbey by I Freestone and M J Hughes: Astill
and Wright 1993.)
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7.2.2

ICPS analysis

Of modern ch emical an alytical m ethods f or cer amics, i nductively-coupled p lasma at omic
emission spectrometry (ICP-AES) and mass spectrometry (ICP-MS) are especially useful as
they are widely available, rapid, produce accurate results on many elements and at relatively
low cost per sample (the sample dissolution and instrumentation are described in Thompson
and Walsh 1989, and Potts 1987). The atomic emission version (ICP-AES) analyses all the
major elements in ceramics (except silicon which can be estimated by difference if needed),
plus a good cross-section of the trace elements including the transition metals and some rare
carth elements. Even more recently, the mass s pectrometry v ersion o finductively co upled
plasma spectrometry (ICP-MS) has been introduced in a few ceramic provenance studies in
archaeology (eg Tykot and Young 1996; Hughes 2008). Its principal strength is the ability to
measure very | ow co ncentrations o f t race el ements i n m aterials, i ncluding el ements w hich
cannot be measured by ICP-AES. The latter include the heavy elements uranium and thorium,
the alkalis rubidium and caesium, and the whole suite of rare earth elements. All of these have
proved themselves i mportant d iscriminating el ementsi ncer amic p rovenance s tudies
previously carried out by neutron activation. The same solution prepared from each sherd for
ICP-AES can be used for ICP-MS, eliminating the need for any extra sample preparation, and
this was carried out in this project.

Powdered samples were obtained from 19 of the 90 sherds by drilling with a tungsten carbide
drill, the normal method used by the author for sample preparation for ICPS. However, for the
other 71 sherds, the pottery was too hard to drill and it was necessary to slice a thin fragment
from the sherd. The fragment was then abraded with a diamond-embedded cylindrical drill bit
to remove the glaze as far as p ossible. T he fragments w ere t hen s ent t o t he an alytical
laboratory o f A rchaeological, F orensic an d E nvironmental S cientific S ervices (AFESS),
School of Human and Environmental Sciences, at the University of Reading, where they were
crushed by hand to powder before analysis, together with drilled samples supplied as powder.
The drill/slice sample preparation method is shown for each sample in Tables 3 and 11.

As well as the 90 Cistercian-type and Midlands purple samples for analysis, we included five
portions o fa C ertified R eference M aterial (NBS679 Brick Clay — produced by the U S
National Institute for Standards and Technology, W ashington DC) placed at regular intervals
in the analysis batch but without identification to the laboratory as such. The latter were to act
as analysis control samples, and also to provide a means of later comparing the present ICPS
results to previous analyses, of Ticknall and Sneyd Green p ottery, made by the School o f
Earth Sciences, Royal Holloway, University of London, laboratory (Vince 2007 and Hughes
2004 respectively). The Certified Reference Material (CRM) results are given in full at the
foot of Table 3.

The weighed samples were placed in small individual Teflon (PTFE) beakers, treated with a
mixture of hydrofluoric and nitric acids, and heated overnight on a hotplate to dissolve the
ceramic. The acids were evaporated off and the residue dissolved in further nitric acid and
made to volume with ultra high quality w ater. T he la boratory r eported, h owever, th at the
samples seemed to need further acid digestion. Perchloric acid was added as a further stage,
which then appeared to complete the dissolution. This latter acid is regularly used to dissolve
geological samples by other laboratories, for instance Royal Holloway (Walsh and Thompson
1989; Potts 1 987). T he s olutions were analysed in b atches on an automated ICP-AES and
ICP-MS system. The full set of ICPS analysis results is given in Table 3.
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Table 3 Results on all the ICPS analyses carried out in this project
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376.0
393.4
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373.5
488.5
366.4
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256.8
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276.9
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241.9
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Ca

14856
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11016
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2045
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1386
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988
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1615
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1288
1204
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1214

1247
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Cr
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80.5
829
79.3
76.4
61.8
43.7
67.4
66.2
75.4
40.1

59.1

55.2

56.9

50.2

63.1
100.6
79.2
56.8
37.0
99.9
98.4
78.8
102.2
85.2
105.8
103.3
89.1
97.5
92.4
88.3
88.1
80.9
88.2
87.6
81.7
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83.2
100.5
78.9
126.3

134.7
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Cu

55.8
40.1
42.0
34.8
52.4
36.3
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39.0
36.2
314
35.4
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65.5

52.4
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58.7
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38.8
36.5
38.2
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44.7
54.7
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34.3
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33.6
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31.4
65.2
68.8
62.2
63.7
54.2
90.4

73.7
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Fe
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37856
42958
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41711
48114
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46556
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55830
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62951
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18064
14049
18254
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13823
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14783
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13044
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8454
13518
14226
12568
11868
11111
14280

14814

14930

Li

77.4
74.2
81.8
721
65.9
58.3
24.2
67.9
58.3
66.3
46.1

89.4
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59.4
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55.7
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46.6
37.9
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49.2
42.1
9.4
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65.6
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56.4
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41.1
46.9
35.9
57.6
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789

864

929

-4
43.0
32.0
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12.6

35.2
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62.9
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48.9
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38.1
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71.2
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<LOD
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278
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8075
2788
4592
8312
6514
42953
9119
46721
28626
833
12336
277
6934
113
3325
53807
54799
41590
45780
99932
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16.5
20.9
18.5
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35.6
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34.4
26.7
<LOD
283
258
35.9
38.7
36.8
44.8
345
66.3
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4799
5223
5331
5349
4927
5024
4258
4587
4498
4865
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6363

5675

6826
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6519
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4899
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7502
7228
6729
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6688
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7622
7146
7429
7145
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6777
6584
7172
5922
8938
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N
70.5
80.3

105.1
74.9
72.0
426
40.2

135.5
64.0
93.1
27.1

73.4

75.9

43.6
74.2
87.5
55.7
688.4
23.7
39.8
415
79.3
55.7
137.6
89.0
76.4
75.1
189.6
48.0
56.0
87.4
49.4
80.0
93.5
79.2
69.9
95.2
79.4
78.9

78.9

89.8

4213

43.57

71.34

36.10

93.10
84.28
65.83
51.29
71.52
54.49
37.19
43.83
81.96
30.74
46.87
47.65
33.73
40.38
88.09
41.00
15.66
26.12
18.07
25.12
33.58
40.56
39.95
30.62
40.87
68.80

69.84

72.58

Co 59

39.48
22.28
30.14
17.44
18.23

8.48
30.92
24.67
14.80
19.72
23.06

14.52

32.23

20.07

7.49

14.21
24.75
37.76
14.64
24.31
8.14
9.97
9.04
14.03
27.08
10.15
14.81
8.67
13.76
14.48
10.87
10.67
9.61
10.32
14.26
8.28
8.60
12.84
11.04
8.72
49.61

17.23

18.51

Cs 133

6.53
5.48
6.36
8.40
8.19
6.94
2.94
6.89
7.51
6.56
3.17

5.49

3.57

5.61

5.33

7.21
9.36
6.46
5.59
6.45
5.92
5.03
5.95
7.27
3.88
5.36
5.74
5.26
4.95
8.53
4.74
3.94
4.05
3.29
3.25
5.32
5.79
4.48
5.71
4.97
8.56

12.23

11.36

Dy 163

3.53
2.36
274
4.36
3.92
3.63
2.19
2.82
3.25
3.42
1.16

255

1.20

4.56

2.51

6.67
6.29
4.49
3.43
4.38
3.51
245
2.49
4.65
1.32
3.44
275
273
3.06
5.41
2.85
0.75
1.18
1.39
1.14
1.84
2.18
222
2.01
237
3.00

3.00

3.49

Er 167

1.98
1.07
1.24
2.15
1.97
2.05
1.34
1.31
1.68
1.84
0.78

0.58

242

3.66
3.37
245
1.93
225
2.01
1.48
1.34
243
0.66
1.99
1.38
1.66
1.72
293
1.72
0.54
0.76
0.79
0.70
1.08
1.25
1.17
1.25
1.16
1.35

1.42

1.90

Eu 153

1.45
1.00
1.17
1.52
1.50
1.43
0.79
1.14
1.19
1.27
0.26

0.43

1.72

222
212
1.44
1.08
1.58
1.29
0.75
0.91
1.80
0.52
1.03
1.14
0.64
1.03
1.89
0.85
0.29
0.42
0.42
0.35
0.53
0.68
0.71
0.55
0.78
1.32

1.38

1.24

Gd 158

6.29
4.64
5.15
6.88
6.57
4.72
3.36
5.00
5.08
5.54
1.17

3.60

2.02

7.1

3.45

9.78
8.98
6.35
4.62
6.94
5.32
3.04
3.66
7.52
212
4.36
4.32
2.83
4.01
8.14
3.65
0.93
1.56
1.53
1.49
2.41
3.02
3.15
2.34
3.51
5.66

5.50

5.46

Ho 165

0.80
0.43
0.49
0.78
0.78
0.79
0.53
0.51
0.62
0.67
0.26

0.21

0.89

1.33
1.23
0.90
0.70
0.85
0.75
0.50
0.50
0.93
0.25
0.71
0.52
0.56
0.61
1.08
0.59
0.22
0.23
0.31
0.23
0.37
0.45
0.43
0.43
0.45
0.53

0.55

0.70

13.08

6.97

25.83

19.01

43.84
36.54
25.83
18.28
36.87
23.21
14.04
18.88
41.58
13.37
20.29
19.36
16.66
14.77
44.64
22.03

7.78

9.38

9.77

7.92
13.63
15.54
13.70
12.77
17.91
30.36

35.07

35.44

15.16

7.51

31.81

16.84

45.16
40.84
27.68
19.57
33.60
25.01
13.29
18.41
37.95
10.66
20.18
22.20
12.95
17.92
40.25
17.35

3.78

7.14

7.38

5.55
10.51
13.43
13.33
10.84
17.45
28.94

28.79

27.93

Pr 141

8.79
5.93
7.00
8.45
8.52
5.49
3.82
6.89
6.65
6.58
1.31

3.70

1.93

7.64

4.48

11.37
10.15
6.93
4.79
8.61
6.37
3.43
4.89
9.97
2.88
5.26
5.59
3.63
4.46
10.40
4.75
1.24
1.87
1.95
1.55
2.83
3.48
3.36
2.89
4.46
7.59

7.62

7.32

Rb 85

88.62
92.72
99.74
103.50
107.51
81.31
41.83
92.21
107.70
63.45
47.25

38.78

43.59

45.48

65.26

88.58
90.37
56.61
46.53
99.40
46.48
34.96
46.33
99.83
69.53
40.34
41.20
37.79
28.24
94.56
69.85
56.18
73.05
55.95
52.26
71.41
78.32
70.65
51.55
60.25
89.92

105.50

98.46

Sm 152

6.10
4.58
5.44
6.61
6.41
4.41
2.98
5.19
5.15
5.48
0.99

3.38

1.68

6.89

3.48

9.34
8.76
6.05
4.27
6.60
5.26
2.89
3.81
7.45
2.06
4.25
4.59
2.58
3.99
7.88
3.47
0.77
1.56
1.52
1.28
2.14
273
2.87
2.16
3.51
5.85

5.67

5.37

Tb 159

0.85
0.50
0.58
0.83
0.83
0.64
0.45
0.58
0.63
0.69
0.18

0.23

0.87

0.45

1.26
1.17
0.85
0.62
0.83
0.65
0.43
0.46
0.88
0.26
0.61
0.54
0.43
0.55
1.01
0.49
0.17
0.20
0.25
0.19
0.32
0.39
0.40
0.33
0.44
0.65

0.62

0.67

7.30

3.87

10.94

12.33
14.00
8.81
8.97
9.20
10.09
8.55
8.96
11.89
5.55
9.93
7.65
8.08
6.52
12.51
9.36
12.00
5.66
6.10
5.94
5.77
6.66
6.02
6.43
8.02
10.15

11.32

10.57

Tm 169

0.41
0.15
0.17
0.31
0.33
0.35
0.25
0.18
0.24
0.27
0.11

0.08

0.35

0.55
0.48
0.36
0.30
0.31
0.31
0.22
0.22
0.36
0.09
0.30
0.19
0.25
0.25
0.43
0.25
0.14
0.10
0.14
0.10
0.15
0.18
0.17
0.18
0.16
0.18

0.20

0.28

U 238

273
229
2.62
271
2.82
247
2.01
227
1.99
253
2.63

2.63

3.72

3.27

271
4.63
3.42
2.82
227
3.30
3.17
3.13
3.28
3.00
3.42
3.50
3.21
3.49
3.40
248
2.52
223
2.50
2.31
3.35
3.51
3.31
3.55
2.80
3.05

3.09

3.44

V51

114
109
105
117
117
159
176

92
111
115
136

174

161

216

154

199
230
160
202
150
185
189
174
199
178
176
208
164
179
210
173
173
173
180
167
188
205
186
215
167
147

180

182

15.07
8.22
9.45

18.55

16.19

23.34

10.09

10.84

14.82

12.97
4.88

8.45

2.87

15.97

11.17

28.72
23.50
16.40
12.04
20.32
13.84
8.86
9.29
20.94
4.58
13.05
8.67
10.68
9.72
24.85
13.51
3.28
4.99
5.12
4.90
8.06
9.27
7.30
6.70
8.02
10.63

13.10

14.39

Yb 174

1.93
0.91
1.07
211
1.91
2.15
1.34
1.18
1.60
1.76
0.82

1.35

0.56

2.39

1.43

3.64
3.23
2.38
1.99
2.06
211
1.47
1.49
2.36
0.58
2.03
1.31
1.74
1.72
2.89
1.71
0.60
0.71
0.84
0.70
1.04
1.24
1.15
1.28
1.13
1.1

1.30

1.80
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Midlands purple and Cistercian-type wares in the west Midlands in the 15th—16th centuries

44 REA46 10 slice Nuneaton (Chilveeroton Cist 74492 409.4 1386 109.8 49.9 50011 13301 61.3 3950 239 783 86.9 289 61323 128 646 7880 67.5 56.78 21.75 7.02 272 119 115 476 046 2298 2318 594 8401 478 056 871 0.17 261 154  9.37 1.06
Mayes
45 REA47 10 slice Nuneaton (Chilveeroton Cist 48516 182.0 916 105.2 39.1 41889 11330 52.4 2982 105 530 1221 229 46468 6.5 37.7 7647 53.8 2564 918 570 094 050 038 1.63 019 805 744 1.90 59.23 155 0.19 4.68 0.08 249 151 341 0.50
Mayes
46 REA49 11 slice Nuneaton (Chilveeroton MP 94409 409.0 1202 129.6 396 61826 17402 94.2 4879 209 1318 833 307 8578 15.2 80.0 7630 90.7 69.86 1855 10.17 2.64 127 119 488 0.50 30.60 2594 6.87 90.43 506 055 933 019 302 154 1034 1.25
Mayes
47 REA50 11 slice Nuneaton (Chilveeroton MP 71271 465.3 6401 136.5 516 55594 16215 100.9 5458 263 1456 113.1 270 3936 10.9 959 8251 106.7 64.86 19.70 7.84 242 111 105 447 044 2369 2214 5.80 82.00 437 050 824 015 346 153 857 1.03
Mayes
48 REA51 11 slice Nuneaton (Chilveeroton MP 71144 309.9 1969 141.6 486 61918 16725 75.6 4106 158 1114 116.1 280 6770 11.1 60.5 8655 68.3 5866 1722 7.97 220 114 086 3.91 042 2245 1912 4.99 76.64 376 044 773 0.16 3.14 156 812 1.07
Mayes
49 REA52 11 slice Nuneaton (Chilveeroton MP 89365 457.4 2143 126.4 56.3 56027 21246 89.7 5436 178 1427 69.0 235 518 14.5 855 6788 162.2 7215 16.43 10.96 298 144 116 531 056 3040 28.02 7.34 11047 542 061 1065 020 330 159 11.37 1.34
Mayes
50 REA53 11 slice Nuneaton (Chilveeroton MP 53820 322.0 1343 133.0 48.0 54064 17762 85.1 4690 307 1158 83.5 201 1921 8.3 62.0 8061 764 51.96 2294 728 175 081 078 326 031 1710 1589 4.16 7355 324 036 548 011 321 145 488 0.74
Mayes
51 REA54 12 slice Nuneaton Harefield Lane ~ MP 117176 2731 4040 93.5 111.2 34441 16816 273.7 4756 172 936 104.3 207 2217 18.0 846 5711 66.1 7489 997 1180 444 225 156 6.91 0.84 3180 3153 8.15 71.38 6.70 0.86 11.77 032 393 178 16.97 2.09
52 REA55 12 slice Nuneaton Harefield Lane ~ MP 109995 3284 2165 94.5 86.5 38899 17456 235.2 4470 177 872 86.6 218 446 184 58.1 5743 23.7 9561 1165 10.86 542 267 1.82 823 1.01 3822 39.59 10.20 67.80 8.15 1.04 1299 037 426 173 20.03 248
53 REA56 12 slice Nuneaton Harefield Lane ~ MP 113495 416.4 7066 80.2 213.3 44055 16715 179.5 4401 247 960 67.5 218 1866 19.9 120.9 5460 36.4 90.86 11.74 1295 512 247 192 833 095 43.63 40.88 10.74 91.38 836 1.03 13.63 035 350 157 20.56 2.31
54 REA57 13 slice Nuneaton 11 Bermuda MP 91267  1002.7 8246 83.1 293.3 49764 10793 176.6 3175 161 1150 109.1 4132 3600 15.3 1146 5657 5241 67.70 32.08 6.89 679 297 233 1056 1.25 29.22 3741 875 4255 852 1.34 1062 037 564 189 2669 231
55 REA58 14 slice Nuneaton Eﬁﬁ\?erscmon MP 68111 309.2 1444 109.1 57.4 39643 18858 152.8 4755 180 1011 100.4 258 273 8.8 642 6236 50.8 51.78 1622 944 167 072 078 330 0.30 18.04 1748 453 56.93 343 036 512 0.09 389 184 444 0.60
(Scott) (NCC79)
75 REA59 19 drill Leicester Austin Friars Cist 78592 410.7 16515 80.1 64.6 43460 28176 70.5 17188 1134 3655 37.4 547 19207 137 100.3 5035 233.8 91.90 4274 914 425 210 154 729 077 4382 3732 9.89 11870 7.10 082 1076 0.31 299 120 16.61 1.89
76 REA60 19 drill Leicester Austin Friars Cist 41197 3455 1196 86.5 21.6 39455 17807 145.8 3632 225 1097 37.6 295 5643 54 59.7 5489 88.2 61.25 4136 13.12 1.68 076 071 324 031 17.00 1591 4.19 9324 319 035 675 011 276 115 515 0.69
77 REA61 19 drill Leicester Austin Friars Cist 61293 369.2 9294 75.8 454 45672 27894 726 11676 1532 2791 434 810 602 10.1 70.7 5083 73.5 59.58 2970 470 210 091 093 414 037 2114 2169 5.69 58.09 430 045 774 012 256 111 6.70 0.75
78 REA62 19 drill Leicester Austin Friars Cist 76731 591.9 2553 95.0 36.2 48157 25037 170.3 5997 434 1540 49.9 183 3138 123 97.1 6853 109.2 9536 5822 17.09 3.71 169 164 735 067 3989 3836 10.06 131.02 7.66 079 1199 023 3.18 138 1325 1.46
79 REA63 19 drill Leicester Austin Friars Cist 86308 616.6 1175 80.3 16.6 43784 24598 150.3 5223 147 1244 284 347 118 145 1146 6334 240 8643 51.35 16.37 355 176 139 6.38 066 4237 37.26 10.05 12128 6.79 073 1302 025 280 116 1471 1.60
80 REA64 20 slice Leicester Austin Friars MP 85761  1064.9 1165 127.5 49.9 37363 23029 2315 4745 152 1544 101.9 398 547 12.7 1959 5332 301 61.02 1128 1129 139 065 079 282 026 1629 16.25 4.19 88.88 331 029 7.15 0.09 247 165 442 056
81 REA65 20 slice Leicester Austin Friars MP 114420  1487.8 3335 108.8 105.3 41499 16533 335.1 4046 141 1378 89.0 284 270 158 104.0 5972 726 7397 1404 1386 196 086 124 434 034 3260 2720 7.41 6594 514 045 1009 0.11 329 149 644 0.69
82 REA66 20 slice Leicester Austin Friars MP 117226 11204 5051 101.8 143.8 29075 17029 3421 4343 127 1046 79.4 194 193 181 120.9 5924 120.7 8192 1352 1556 3.13 154 141 545 059 4179 33.62 9.12 87.70 6.17 062 1343 0.22 357 157 1259 147
83 REA67 20 slice Leicester Austin Friars MP 104913  1719.6 5048 103.7 133.0 30904 20772 350.7 4773 211 1053 107.7 274 456  16.2 143.0 5767 39.3 79.07 1766 13.86 326 168 156 542 064 3138 2852 7.77 7855 599 0.66 11.69 0.26 397 162 1227 1.56
84 REA68 20 slice Leicester Austin Friars MP 92009 973.3 999 124.6 347 21267 16639 358.3 4284 72 1035 78.1 175 477 130 64.8 6549 130.7 67.83 9.67 1323 271 145 114 425 054 2914 2492 6.84 7959 469 0.51 10.08 021 458 179 949 141
85 REA69 21 slice Leicester Austin Friars MP 115485 589.3 838 127.0 734 44535 19044 356.6 4632 157 982 66.9 345 942 171 775 6655 1544 87.34 1573 1553 419 228 144 6.09 0.83 3418 31.77 854 89.77 6.22 078 13.03 0.33 447 166 16.09 222
86 REA71 21 slice Leicester Austin Friars MP 114218 720.9 1251 137.2 83.3 35790 18655 458.8 4123 142 918 1238 283 982 16.5 77.3 6972 547 79.82 1660 1327 340 1.81 121 503 066 2763 2535 6.87 7317 498 0.63 11.64 026 474 187 1257 1.72
87 REA72 21 slice Leicester Austin Friars MP 97010  1101.0 1252 128.4 434 28118 16364 420.7 4878 163 1102 76.1 331 7224 145 85.2 6390 78.68 1885 11.57 280 155 1.16 4.63 0.55 3525 26.14 7.28 8281 4.66 054 1046 0.23 3.84 163 10.87 157
88 REA73 21 slice Leicester Austin Friars MP 123250 649.1 1893 125.2 84.1 44666 18786 343.2 4784 118 1014 743 262 1347 195 925 6747 63.7 83.24 1483 1749 379 202 141 573 074 3753 3270 8.98 10285 6.12 070 14.05 030 442 170 1536 2.01
89 REA74 21 slice Leicester Austin Friars MP 130076  1054.4 1953 122.0 60.7 34309 17040 417.8 4694 163 1137 92.0 295 1736 207 1126 6438 539 1011 1865 1725 434 228 175 7.08 083 5234 4111 11.26 10352 7.44 084 1474 032 4.00 173 1839 214
90 REA75 22 slice Leicester Austin Friars MP 77399 536.0 <LOD 134.5 58.1 31125 17144 4473 4216 121 1052 75.7 314 3639 10.3 514 6973 137 49.2?) 1445 1185 182 100 061 258 037 1559 11.60 3.24 6533 233 032 666 015 445 184 528 0097
91 REA76 22 slice Leicester Austin Friars MP 51086 653.3 970 119.9 55.3 30450 14810 404.3 3637 94 1003 79.5 214 314 6.1 53.4 6638 75.5 31.10 1517 1215 115 069 043 150 023 995 7.10 2.03 5519 149 019 427 010 385 166 3.26 0.72
92 REA77 22 slice Leicester Austin Friars MP 67614 610.1 1125 125.6 574 22422 15070 480.3 4114 154 1218 71.2 366 4247 7.5 59.9 6893 110.0 39.06 16.24 12.08 1.52 087 057 2.09 0.31 1499 1093 3.1 6247 215 027 623 0.13 4.08 189 452 0.90
93 REA78 23 slice Leicester Austin Friars MP 69219 260.7 3634 105.0 50.6 42633 19632 154.4 6880 95 1858 99.5 611 2708 8.2 88.1 5094 146.5 66.80 16.62 6.88 2.87 125 1.02 4.81 052 2587 2467 6.60 9896 474 058 812 016 274 119 813 1.00
94 REA79 24 slice Bordesley Cist 74383 272.2 2641 53.5 61.2 65984 20575 51.0 8364 1002 1888 66.9 176 3805 14.6 59.6 5328 124.6 62.71 2961 561 316 168 106 472 0.62 2230 2092 547 86.09 439 057 770 024 250 190 11.77 1.61
95 REA80 25 slice gg?jeysley Cist 42924 172.8 1219 40.4 45.7 50879 13070 39.9 4439 226 1522 104.5 287 7670 4.9 <LOD 4707 486 37.03 735 429 133 082 040 190 028 1243 877 235 6095 1.70 023 437 012 271 133 522 0.85
96 REA81 25 slice gg?jeysley Cist 61956 2723 1898 447 68.6 60026 15806 56.0 5555 633 1807 115.4 259 12534 11.6 33.2 4758 1228 4589 999 528 205 128 063 292 043 1640 13.18 3.53 7856 266 038 640 0.18 286 137 869 1.24
97 REA82 26 drill gg?jeysley Cist 86221 4475 25400 77.0 33.7 41433 30643 66.7 22927 970 3251 38.2 692 6874 13.7 926 5229 65.7 80.40 3874 9.68 456 254 200 742 127 3995 3510 9.65 12578 7.29 130 1996 080 3.34 104 17.80 2.33
98 REA83 26 slice gg?jeysley Cist 43050 296.5 5269 67.7 375 38560 23703 62.3 12442 1038 2368 73.6 457 38645 55 46.0 4566 157.4 60.12 1574 695 174 084 067 325 033 16.50 15.33 4.09 89.15 312 036 494 013 212 113 7.09 092
99 REA84 26 slice gg?jeysley Cist 45931 3735 10956 69.2 525 39375 23157 63.7 12435 914 2499 97.1 503 24090 8.5 64.3 4629 1221 69.29 1822 5.05 252 124 103 480 045 2667 2466 6.41 69.30 4.77 052 666 0.16 258 112 766 1.07
100 REA85 26 drill gg?jeysley Cist 88989 465.7 20533 75.0 37.4 45023 30231 67.5 20219 1041 2862 38.3 656 5450 14.1 921 5135 66.7 73.40 4223 928 363 173 143 645 066 36.07 3251 855 12121 641 073 1043 023 241 105 15.76 1.52
101 REA86 26 drill gg?jeysley Cist 98731 430.9 1961 83.9 175.7 46623 28010 160.1 5110 269 1841 50.7 406 13794 148 166.0 3774 821 87.85 38.34 10.69 314 150 161 6.48 069 4454 3842 1016 14546 717 079 1213 035 1.89 121 1229 144
102 REA87 27 drill gg?jeysley Cist 99725 476.8 9601 88.3 284 50863 31492 93.1 26524 854 2255 434 477 230 16.5 726 5010 63.2 67.23 57.86 1143 355 173 136 6.01 066 3457 3186 850 133.76 6.25 0.72 11.30 023 267 124 1516 1.52
103 REA88 27 drill gg?jeysley Cist 73054 492.8 14365 791 40.5 40527 28122 71.0 15259 1360 2625 41.8 498 298 125 85.4 4908 150.0 73.14 4453 827 342 158 136 596 063 3270 3156 8.23 10827 6.24 070 984 022 244 107 1342 141
104 REA89 28 slice gg?jeysley Cist 40466 184.8 2281 51.9 751 48888 17170 62.3 6050 349 1436 49.1 222 7467 6.3 39.2 5379 754 40.99 1024 449 147 083 048 210 032 1227 912 247 6278 1.85 030 7.18 0.16 280 171 520 0.85
105 REA90 28 slice gg?jeysley Cist 41933 2222 3198 46.9 67.3 52837 15130 45.9 6082 596 1372 513 247 55573 6.5 37.6 4177 103.2 3915 987 3.88 135 074 049 224 025 1270 10.83 2.81 59.96 207 026 435 011 204 132 473 0.61
106 REA92 28 slice gg?jeysley Cist 70069 262.3 1378 50.9 31.0 40892 14617 51.2 5282 291 1443 103.5 183 35921 131 379 4625 82.0 4497 721 586 259 162 080 3.69 054 17.39 1541 4.08 7875 330 046 6.93 022 218 161 10.80 1.56
107 REA93 28 slice gg?jeysley Cist 69632 239.4 1733 51.0 418 61837 19370 39.9 8644 915 1659 69.6 140 46637 125 445 4940 86.0 69.47 2769 639 330 180 0.97 438 065 20.10 16.82 4.45 87.15 372 057 599 029 231 174 1298 1.89
108 REA94 28 drill gg?jeysley Cist 88697 462.0 17728 735 327 46892 29250 68.0 19035 1231 2802 422 592 3472 142 83.7 4895 749 76.23 36.17 911 351 163 147 655 066 3647 3362 889 12224 6.66 075 1057 022 232 109 1514 1.45
109 REA95 28 slice gg?jeysley Cist 80730 292.0 1663 63.7 76.6 49597 16092 64.0 5356 451 1428 80.8 199 38950 13.9 57.2 5072 121.8 5545 850 6.99 271 149 089 4.03 052 2315 19.10 5.19 96.14 370 049 845 022 255 160 11.36 1.49
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Midlands purple and Cistercian-type wares in the west Midlands in the 15th—16th centuries

ICPS
Method
Limit of
Detection
(LOD)

NBS679
Certified
Reference
Material

REA06
REA27
REA48
REA70
REA91

297

24

1279

26

86179
102355
103842
100305
106987

91

287.4
413.0
389.9
401.0
415.7

578

1336
2052
1452
2452
1381

778

93.6
93.1
90.2
90.1
91.3

23

32.8
34.0
30.9
45.4
256

42

87924
89156
88949
89944
93537

20861
20856
20206
21467
24039

839

62.6
81.6
61.5
61.1
60.1

85

5982
6915
6686
6904
7227

480

1530
1687
1604
1625
1660

71

1089
1265
1140
1372
1225

0.8

42.8
53.9
56.2
46.8
495

54

638
473
671
545
654

404

34
263
7
22
27

1

—y

6

13.2
20.1
19.2
18.4
19.8

0.306

53.5
65.3
62.6
7.7
56.4

0.698

4659
5159
4613
4642
4581

0.046

111
345.4
114.7
209.4

95.1

0.335

57.47
96.16
84.66
87.04
90.60

0.202

22.15
25.29
21.80
24.64
23.75

0.035

5.59
9.69
8.88
9.28
9.36

0.234

3.25
6.03
5.29
5.63
5.58

0.080

1.80
3.29
2.85
3.02
3.04

1.134

0.86
1.78
1.57
1.68
1.67

0.603

4.40
8.85
7.83
8.26
8.33

0.198

0.66
1.19
1.03
1.12
1.1

0.745

16.57
44.66
38.39
38.61
41.80

0.101

18.19
42.59
38.12
38.92
41.72

0.059

4.42
11.18
9.81
10.07
10.66

0.860

92.34
180.40
158.27
171.38
171.74

0.037

3.94
8.70
7.71
8.07
8.08

ICP-AES element symbols: Al aluminium; Ba barium, Cr chromium; Cu copper; Fe iron, K potassium; Li lithium; Mg magnesium; Mn manganese; Na sodium; Ni nickel, P phosphorus, Pb lead; Sc scandium; Sr strontium; Ti titanium; Zn zinc.
ICP-MS elements: Ce cerium; Co cobalt; Cs caesium; Dy dysprosium; Er erbium; Eu europium; Gd gadolinium; Ho holmium; La lanthanum; Nd neodymium; Pr praesodimium; Rb rubidium, Sm samarium; Tb terbium; Th thorium; Tm thulium; U uranium; V vanadium; and Yb
ytterbium.

0.063

0.58
1.13
1.00
1.05
1.06

2

8.39
13.79
13.09
13.43
13.72

1.819

0.26
0.48
0.41
0.44
0.42

0.158

261
273
261
276
271

151
161
142
160
150

11.66
27.61
24.25
24.37
25.14

1.78
3.20
277
297
2.92
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The following comments were received from the Reading laboratory:
ICP-AES elements ie Al to Zn

1) Samples marked "<LOD": the concentration in digest solution is less than the limit
of detection (LOD) for the ICP-OES, so no significant amount o f that e lement w as
found.

2) Elements identified by yellow shading in heading: some samples have values less
than the "method" L OD b ased o n r epeated b lank d igestions. I n p ublications t hey
would be recorded as <LOD, but they may be useful in regression and multivariate
statistical analysis. The method LOD values are given.

ICP-AES elements ie Ce to Yb

3) The approximate "method" limits of detection were calculated on the basis of x5
dilution of the samples, which applied to 50 samples. Most samples had to be diluted
further (up to x400) to avoid excessive Pb concentrations. The LOD would then be
correspondingly higher.

4) Where a result is highlighted in y ellow, itd enotes th at th e d igest s olution
concentration was less than the " method" L OD for s olution co ncentration based on
repeated blank digestions. They should normally be shown as less than the LOD, but
for the purpose of multivariate data analysis, they may be useful.’

The laboratory also commented that the very high lead concentrations in some samples (over
10,000 ppm ) c aused pr oblems with th e I CP-MS in strument. T his ty pe o f I CPS is highly
sensitive, and is normally used to measure only low levels of trace elements. High amounts of
lead in solution can cause damage or contamination to the instrument, so to prevent this, the
solutions were considerably diluted before ICP-MS analysis (see above, R eading laboratory
comment 3). The lead was unfortunately a co ntamination o f the body fabric by either small
amounts o fg laze s till at tached t o t he s olid s lices cr ushed b efore an alysis, o rb y 1 ead
compounds which had been volatilised during the glazing process into the body fabric beneath
the glaze layer. The latter has been observed by the author in other cases when taking samples
by drilling from le ad-glazed p ottery, when it has not been possible to sample significantly
away fromt he g laze layer (the C istercian-type w ares w ere ty pically th in-walled v essels,
glazed inside and out).

For interpreting the data, there were m inimal im plications f or th e m ultivariate s tatistics,
chiefly because the statistics uses tens of elements to derive the principal components, and
errors in a single element in a few samples have little impact. Also the fact that a s eries of
samples of the same pottery group have low concentrations is more significant in statistical
terms than the larger than normal errors for their measurement. O f the I CP-AES el ements
highlighted in yellow (Table 3), only calcium (Ca), nickel (Ni) and strontium (Sr) were used
in the statistics, and the four <LOD missing values were replaced by the LOD values for the
element. T his h as m inimal e ffect o n th e s tatistics. O fth e I CP-MS e lements w ith results
marked in yellow (Table 3), cobalt (Ce) and erbium (Er) were not used in the statistics. The
values for the other ICP-MS elements in yellow were, however, used.

Comment on the ICPS results — a potential problem

The CRM results are shown in full in Table 3. While the first result (REA06) is fairly similar
to t he o ther f our f or t he m ajor an d t race el ements analysed by ICP-AES, ex cept f or
aluminium, magnesium and scandium, it has lower concentrations than the other portions in
the trace elements analysed by ICP-MS, including the rare earths and rubidium, thorium and
yttrium. The average for the four consistent analyses is given in Table 4 for the elements in
common w ith R oyal H olloway’s I CPS d ata. T he m ost lik ely e xplanation f or R EA06 is
incomplete dissolution of the sample, as most of the elements with lower concentrations are

Page 23



Midlands purple and Cistercian-type wares in the west Midlands in the 15th—16th centuries

those present in the clay mineral matrix. The problems with dissolution were apparently not
completely resolved for at least this one sample. A difficulty arises in deciding how many
other 0f 90 pottery samples may also have been affected, but there is no way of ascertaining
this because some pottery may have naturally contained low concentrations of many elements.
The presence of a significantly higher amount of diluting temper (eg quartz) in a clay fabric
would show a similar effect to an incomplete dissolution.
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Table 4 ICPS analysis results on the five portions of certified Reference Material NBS679 Brick Clay included as check-standards in the analysis batches, plus the results obtained by Royal

Holloway on the same standard, and the adjusted Ticknall and Sneyd Green data
Analyses on NBS679 Brick Clay

Reading ICPS

mean (analyses REA 27, 48, 70 and 91 only)

standard deviation

coefficient of variation (%)

Royal Holloway ICPS
mean (20 analyses)

standard deviation

coefficient of variation (%)

factor to multiply Royal Holloway ICPS

analyses by:

Ticknall and Sneyd ICPS analyses by Royal Holloway adjusted to be comparable to

Reading ICPS analyses:

item no.
Ticknall, Peat's Close

61

62
63
64
56
57
58
59

60

Ticknall, Church Lane

65
66
67
68
69
70
7
72

V4266
(A.Vince
sample no.)
V4267

V4268
V4269
V4270
V4271
V4272
V4273

V4274

V4275
V4276
V4277
V4278
V4279
V4280
V4281
V4282

group no.

16
16
16

15
15

15
15

17
17
17
17
17
18
18
18

type

MP

MP
MP
MP
Cist
Cist
Cist
Cist

Cist

Cist
Cist
Cist
Cist
Cist
MP
MP
MP

Al

103372
2812
27

109273
5323
4.9

1

137057

119746
136104
117258
87771
89730
77237
82901

88248

81101
103494
92006
102276
104553
114981
89730
111117

Ca

1834
510
27.8

3063
956

0.599

1078

1317
1078

958
1257
1377
1198
1138

898

778
1317
898
1138
1257
719
659
2156

Cr

91
1

109
10.0
9.1

0.833

114

102
99
90
72
64
68
65

63

59
88
81
89
89
95
72
7

Fe

90396
2137
24

97437
4391
4.5

0.928

70973

64014
43975
45831
66241
66055
59005
59468

65963

60675
48428
71807
49542
42676
48336
48336
67076

K

21642
1679
7.8

23832
1317
5.5

0.908

22884

26517
23157
26063
26426
34145
20160
31602

33963

31330
22158
17436
20977
22249
19615
16346
32329

L
66
10
15.7

79.7
6.9
8.7

0.829

354

240
384
217
109
54
72
64

59

54
206
132
213
203

203
123

Mg
6933
223
3.2

8009
343
4.3

0.866

9522

9781
9089
1064
8483
1064
6319
1056

1030

9435
8137
6232
7964
8310
6752
5886
1523

Mn

1644
37
23

1840
90
4.9

0.894

331

313
223
286
259
617
143
456

277

268
241
107
215
206
152
143
483

1250
96
7.7

1070
344

1.168

1870

1986
1986
1870
1870
2337
1636
3739

2337

2220
1519
1285
1636
1753
1519
1285
2103

Ni

52

8.2

61.5
3.2
5.2

0.839

57.9

52.0
57.1
33.6

29.4
31.1

25.2
277

21.0

21.8
62.1
42.8
61.3
68.8
27.7
311
43.6

Sc

194
0.8
3.9

237
1.4
6.0

0.816

18.8
21.2
18.0

13.9
12.2

11.4
13.1

11.4

10.6
15.5
14.7
15.5
16.3
18.0
13.1
16.3

Sr

64.0
6.4
9.9

747
3.4
4.5

0.857

81.4

123.4
87.4
86.5

1071
150.8

80.5
139.6

146.5

138.8
60.8
54.0
60.8
56.5
75.4
61.7
90.8

Ti

4749
275
5.8

5345
368
6.9

0.888

10840

8885
10218
9151

7641
6753

6753
6397

7019

6131
10662
10040
10928
10573

9063

8174

6131

Ce
140
89.6

5.0
5.6

100.2
13.4
13

0.894

102.9

78.7
128.8
67.1

69.8
68.9

60.8
724

65.3

65.3
98.4
88.5
1127
86.8
66.2
70.7
76.0

Co
59
239

1.5
6.4

235
1.2
4.9

1.018

23.4

17.3
224
15.3
14.2
13.2
1.2
1.2

10.2

1.2
23.4
17.3
24.4
244
14.2
15.3
17.3

Dy

163
5.63
0.31

5.4

6.3
1.1
17

0.889

3.55
8.00
3.55

2.67
3.55

1.78
2.67

1.78

1.8
4.4
5.3
6.2
4.4
3.6
3.6
3.6

Eu
153
1.67

0.09
5.2

20
0.5

0.831

1.66

0.83
2.49
1.66

0.83
1.66

0.83
0.83

0.83

0.83
1.66
1.66
2.49
1.66
0.83
0.83
1.66

La
139
40.9

297
7.3

49.6
6.2
12

0.824

51.07

42.01
63.42
40.36

37.89
37.89

34.59
37.89

36.24

33.8
48.6
46.1
51.1
46.1
41.2
371
37.9

Nd
143
40.3

215
53

47.3
11.4

0.852

55.4

443
68.2
42.6

39.2
40.0

35.8
39.2

36.6

341
51.1
49.4
55.4
49.4
43.5
39.2
40.0

Sm
152
8.14

0.41
5.0

9.65
1.68
17

0.843

5.90
12.65
5.90

5.90
6.75

5.90
5.90

4.22

4.22
10.12
8.43
10.96
9.28
5.06
5.90
5.90

V51

153
9
5.8

162.0
7.0
4.3

0.946

167.5

159.9
151.4
136.3

106.9
105.0

89.0
102.2

102.2

94.6
120.2
110.7
120.2
1211
151.4
102.2
126.8

Y 89

253
1.56
6.2

371
27
7.3

0.682

32.8

20.5
38.2
19.8
16.4
16.4
10.9
14.3

13.0

10.9
21.2
23.9
28.0
19.8
17.7
16.4
17.7

Yb
174
2.96

0.18
5.9

3.78
0.67
18

0.783

2.35
3.92
2.35

1.57
2.35

1.57
1.57

1.57

1.57
2.35
2.35
3.13
2.35
2.35
1.57
2.35
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T3 VA283
T4 VA28
Sneyd Grean
K118.78
K1an
C.5.8
oulde fo slement fector

13
13

MP
MP

Roof il

body

101906
116623

87083
123293

119858

1377
=i

958
1617

1617

1353

a7

49634
9024

42212
616

27183

1.43

16435
18343

11442

13622

1205

B752
Ta44

B059

5107

1.658

197

T35

1.2

1519
1636

1986
1519

1870

1348

470

.z
470

E1 N |

147
160

131
204

204

6817

6817

8707

8974

1668

68.0
Ta.T

3.7
82.3

T6.0

173
183

254
1252

a7
36

18
33

3z

0.63
1.66

0.7s
1.25

1.16

385
437

264
385

T |

196
ErE

590
590

447
928

708

1221
144.6

1126
1703

141.0

15.0
.z

iD.z
71

16.4

1.57
235

0.78
141

1.57
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723

The interpretation of the I CPS p ottery d ata has had t o as sume t hat t he s amples w ere al |
dissolved completely, but unfortunately it is possible that isolated examples were not, and that
departures from t he t ypical ch emistry for a p articular group may b e an incorrect analysis
rather than a real difference in pot clay chemistry. Inspection of Table 3 highlights a number
of samples within specific groups which seem to be lower in concentration for these elements
compared t ot he rest of t heir g roup: R EA12 a nd R EA14 ( samplenos11a nd13) -
Wednesbury (Lower High St) Midlands purple; REA26 and REA34 (sample nos 25 and 32) —
Burslem (Market Place and School of Art) Cistercian-type; REA47 and REAS53 (sample nos
45 and 50) — Nuneaton (Chilvers Coton) Cistercian-type and Midlands purple; and REA60
(sample no. 76) — Austin Friars Leicester Cistercian-type. There are some positive indications,
however, t hat t hese ar e r elatively | imited i nstances, s ince f or ex ample t he 1 ong series of
analyses of pottery from Austin Friars Leicester (with the above exception) do not show any
indications o f a nalyses w hich d iffer f rom th eir r espective g roup. A lso, to a nticipate th e
statistical in terpretation o fth e I CPS d ata, th ¢ B ordesley A bbey pottery did not show
similarities to the chemistry of these specific production groups so it h as not a ffected the
overall interpretations regarding Bordesley Abbey pottery and may only have affected sample
no. 76 from Austin Friars Leicester. It is possible that some o f these individual sherds may
depart from the normal distribution of their group on the principal components analysis (PCA)
plots, but usually it is not possible to interpret such departures archaeologically. This finding
does, however, point to the need in such analysis projects to analyse sufficient examples of
pottery from within each known pottery group in order that individual analyses (for whatever
reason) do not skew the pattern for the whole group.

Interpretation of the ICPS analyses using principal components analysis

Setting up the principal components analysis

Before starting to use multivariate statistics on the ICPS data, initial inspection of the data
table by eye, an d s ome s imple s catter p lots o fp airs o f el ements i ndicated t here w ere
recognisable patterns of chemical differences between pottery groups. Detailed interpretation
of th e a nalyses w as th en ¢ arried o ut w ith m ultivariate s tatistics, w hich simultaneously
considers t he co ncentrations o fm any el ements i n each sample. For this investigation,
principal components analysis (PCA) was used; descriptions of its application to archaeology
are given el sewhere ( see for ex ample, B axter 1 994 and 2 003; S hennan 1988). The SPSS
version 15 statistical package was used for this work (Pellant 2007). For interpreting the PCA
plots ( Figs 2—7), each i ndividual i tem an alysed h asb eens hownb yas ymbol fort he
group/type to which it belongs, though this information has not been used in any way by the
statistical computer program. Such PCA plots are effectively chemical ‘maps’ for the items
analysed, and we expect that, if the ceramics are made of the same clay within one group, they
will plot in the same part of the figure. Further, different groups of items which are similar in
ICPS analysis will p lot c lose to gether o r o verlap; i tems o r gr oups w hich ha ve significant
differences in clay chemistry will plot in different parts of the figures. The PCA was carried
out in a series of stages, in which items with very different chemistry were removed from the
analysis to a llow interpretation of those groups of pot tery w hich s howed m uch s ubtler
differences in chemistry.

Principal components analysis was particularly useful for an initial examination of both the
AES and MS results. Seventeen of the ICP-AES elements shown in Table 4 were included in
the tests, chosen for the reliability of measurement and not subject to post-depositional effects.
Some elements tend from past experience t o ad d o nly ‘ noise’ t o t he i nterpretation ( for
example th ose near their d etection limit, and phosphorus can be subject to post-deposition
changes). B efore car rying o ut t he t ests, t he r esults w ere first converted to logarithms to
remove large element-to-element differences in numerical values. P CA looks for the largest
variations in ¢ oncentration o f an element across the w hole s et o f's amples, s o el ements
showing chemical d ifferences b etween, i nt his cas e, d ifferent p roduction cen tres, ar e
particularly highlighted. If the production sample g roups w ere e ssentially th e s ame in

chemistry of the clay fabric, no systematic differences in their principal components would
result. We can display the principal components as axes on a scatter plot (eg Fig 2) where
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each point represents the composition of a s ingle sample (as on a composition ‘map’), with
symbols for different sample groups. An idealised principal components plot would show each
group of pots from the same pothouse as a cluster of points close together, but in a different
part o fthe figure to all o ther s uch groups. Such id ealised s ituations d o o ccur i n cer amic
provenance studies, but only where there are quite large differences in clay chemistry between
the groups, or where there are only a very few groups.

Table 5 presents the significant statistical information on each PCA plot, including the amount
of variability (‘%variance’) captured by each o fthe first t hree p rincipal co mponents. T he
variance signifies the chemical differences between all the pottery included in a specific set of
items examined by P CA. E ach component ‘ explains’ or ‘ captures’ some o f those ch emical
differences, with the variance decreasing from PCI1>3 as more and more variance is
‘explained’ by each successive component. Interestingly, while the total amount contained in
the first three components lies between 74 and 79%, the proportion attributed to each of the
three co mponents v aries ( 100% w ould r epresent © total ex planation’ cap tured in three
components). T hen exts erieso fco lumnsi ndicate w hich el ements co ntribute to the
components. M ost ¢ lements ¢ ontribute to the first (the ‘loadings’) but t he e lements w hich
contribute to PC2 and 3 vary, though many of the same elements crop up frequently. They are
listed in descending order of contribution to the component. Thus for example for Figure 2,
the second component will have high concentrations of vanadium, titanium etc (in descending
significance in t he co mponent) t owards t he t op o f't he figure (all figures h ave the second
component plotted vertically, the horizontal axis is often the third component but occasionally
the first). I't is interesting th at e xcept for d ysprosium a ppearing in Figure 7, the rare ear th
elements are not the main e lements c ontributing to the components. The main contributing
elements i nclude s everal m ajor elements — calcium, m agnesium, a luminium, tita nium,
manganese and sodium — and several trace elements— chromium, vanadium, scandium and
lithium.

Page 28



Midlands purple and Cistercian-type wares in the west Midlands in the 15th—16th centuries

Table 5 Summary statistics from the PCA figures, indicating the variance and ‘loadings’ for each component

% variance element loadings on components
Fig |PCI1|PC2|PC3|SumPCI- [PC1 PC2 PC3
no 3
ICPS this project only
All original data 2 47 120 |12 |79 Most elements V .83, Ti.74, Mg -.70, Mn -.70, Ca -.66, Al | Li .73, Ni .60, Cr.60, Sc -.49, Fe
+ve -.62. -.49
Removed: Nuneaton and all Leicester except Cistercian |3 51 (20 |7 79 Most elements V .80, Al .81, Sc .79, U .72, Na -.61 Cr .78, Ti .43, Mn -.43, Li .42
+ve
All Burslem and Wednesbury MP only 4 59 (11 |6 77 Most elements Cr .89, Ti.84,Ni .73,V .50, Ca-.49 Li .59, Ca .49, U .45, Sr .45
+ve
ICPS this project plus Ticknall and Sneyd Green
All combined ICPS analyses except Leicester MP 5 46 |20 |9 75 Most elements V .72, Ti.70, Ca-.70, Na -.70 Cr .62, Li .50, Sc -.43, Mn -.43
+ve
Nuneaton MP and Ticknall MP removed 6 47 |21 |7 76 Most elements Sc .81,V .74, Ti .67, Na -.59, Ca -.58 Cr .63, Ti .50, Mn -47,Li 41
+ve
Cistercian only: Wed, Bord, Ticknall, Leicester, Sneyd |7 47 (15 |12 |74 Most elements Ca .85, Mn .69, Mg .68, Ti -.65, Na .51 V.70, Sc .50, Dy .47, Mn .46
Green +ve

Note: the numbers given after each element in the ‘loadings’ column indicate the contribution that element makes to the component (1 would be the maximum). The elements are
listed in descending contribution to the component for that PCA run, and only the highest have been listed. Non-listed elements make significantly less contribution to the component.
An element with a p ositive number would tend to plot pottery with high concentrations of that element towards the positive end of the principal components plots. One with a
negative number would tend to plot potteryw ithh ighc oncentrationso fth ate lementto wardsth en egativee ndo fth ep Ilot.
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Principal components analysis on all the items analysed by ICPS for this project

The interrelationships between the ICPS analyses obtained in this project were first examined,
and then later a further series of PCA analyses were carried out to compare the present data
with two previous sets of ICPS analyses on other production sites. Before undertaking PCA,
the selection of elements to include was considered. It was necessary to exclude any elements
which might be subject to p ost-deposition incursion or leaching, ie p hosphorus and barium;
those which might be present in the glaze, but have migrated into the body fabric, including
lead, zinc, and copper; those w hich might have b een introduced d uring drilling, i e co balt
(present in the drill, where used); and also those which might show poor analytical accuracy,
ie erbium and thulium.

This left the following elements for the PCA statistics on all the ICPS analyses carried out for
this p roject: a luminium, m agnesium, ¢ alcium, s trontium, sodium, potassium, rubidium,
caesium, chromium, ir on, m anganese, n ickel, lith ium, s candium, y ttrium, tita nium, ¢ erium,
dysprosium, ¢ uropium, g adolinium, ho Imium, 1 anthanum, ne odymium, p raseodymium,
samarium, terbium, ytterbium, uranium, thorium and vanadium.

A PCA run on all the 90 samples analysed in this project showed no obvious outliers — that
is, ite ms w hose a nalysis w as v ery d ifferent in deed to th e rest. T he first th ree principal
components (PC1-3) contained a total of 79.5% of the chemical variation in the whole dataset
(Table 5), and these components can be considered to represent the overall chemistry of the
items. Plots of the first three components are thus very fair representations of the chemical
composition of each pottery item.

As in many p revious [ CPS s tudies o n cer amics, t he first co mponent is correlated almost
entirely with total elements’ — the ‘% temper’ factor, such as most of the major and trace
elements present in the clay (as against the percentage of diluting temper such as quartz). It
indicates the percentage of diluting temper (natural or added, probably quartz in some form)
in the ceramics.

Figure 2 shows the plot o fthe resulting second and third principal c omponents for all 90
sherds — ceramics with higher vanadium, uranium, titanium and aluminium and lower sodium,
manganese, magnesium and calcium (in descending a mount o f ¢ ontribution t o t he s econd
component) will tend towards the bottom of the figure. Elements separating the ceramics in
the horizontal axis (the third component P C3) are higher lithium, nickel, chromium, caesium
and strontium and lower iron, scandium and ytterbium towards the right hand side.

The M idlands pu rple f rom W ednesbury L ower H igh S t an d M arket Place have higher
concentrations of aluminium than the Wednesbury Cistercian-type wares, and most are also
higher in iron but lower in sodium and potassium. They are generally very much higher in the
trace element scandium, which tends to be geochemically associated with aluminium in the
clay minerals so is not unexpected. Rubidium is lower in the Midlands purple from Lower
High St compared to Market P lace, so the t wo groups may be distinguishable on this and
perhaps other elements. Two Midlands purple sherds in group 3 (sample nos 10 and 12) have
low rare earth levels and low aluminium, potassium, scandium and other elements compared
to the rest. The Midlands purple from Wednesbury also share very high scandium levels with
the pottery from Burslem. The W ednesbury Cistercian-type wares from both Lower High St
and Market Place are distinguished by their high calcium content and high level of potassium
and magnesium.

It is notable that all the Bordesley Abbey ‘test’ pottery items are on a diagonal from top left to
mid bottom of this figure (Fig 2), mixed in with ceramics from W ednesbury, as well as two
Austin Friars Leicester Cistercian-type wares (sample nos 75 and 77). This indicates that they
all have quite similar chemistry to each other, but differ in clay chemistry from all those items
of pottery which fall into the mid and upper half of this figure. Those sites whose ceramics lie
in this latter region a way from the B ordesley A bbey pottery include all the items analysed
from the p roduction centres o f B urslem and N uneaton, and all the Austin Friars Leicester
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samples with the exception ofth e tw os herds o fC istercian-type w are f rom L eicester
(discussed below). On this figure, the Austin Friars Leicester Midlands purple all plot in the
top right. However, o verlapping with the B ordesley Abbey pottery in the lower half of the
figure are all the Cistercian-type pottery sherds analysed from the W ednesbury Lower High
Street s ite an d t wo from t he T own cen tre s ite. T he cal cium content o ft he Wednesbury
Cistercian-type wares from both Lower High St and Market Place, and of a number of the
Bordesley A bbey s herds, isinthe range 1 500-2500 ppm and is significantly higher than
almost all other pottery in the project. These groups look quite consistent in analysis across
almost a 1l e lements — they a Iso s hare th e s ame d istinctively h igh le vel o f p otassium and
magnesium which is a unique feature of the Wednesbury Cistercian-type pottery, and indicates
that Wednesbury items are present among the Bordesley items.

[NB on Figs 2-7 Nuneaton Bermuda Road = 11 Bermuda Road (NB 99) and Nuneaton Chil
C Scott = 16-22 Bermuda Road (NCC 79).]

Principal components analysis was then run a second time after removing all the Austin
Friars Leicester Midlands purple sherds, but leaving in the Austin Friars Leicester Cistercian-
type pottery. The resulting plots of the first three components showed that all the Nuneaton
sherds are quite different to any o fthe B ordesley A bbey sherds, so none of the Bordesley
items have the characteristic chemistry of the Nuneaton production centre.

This difference then prompted a third run of PCA this time omitting the Nuneaton sherds as
well, and the resulting pairs of plots of the first t hree co mponents w ere t hen used as a
definitive in terpretation o fthe I CPS d ata. T he p lot o fthe first and s econd components is
shown in Figure 3 ands eemed cl earert hant he p lot o f second and third ¢ omponents.
Compared to previous PCA analyses the third component contributes a smaller percentage to
the variation (information) in the overall ICPS analyses — see Table 5. The figure seems to
show the distribution of items into three broad spreads, lying diagonally above each other on
the plot. These have been designated PCA groups A to C (reading from the top), and the items
includedineachgroupareshowninT able 6. The diagonal spread is ex plicable as t he
differences in the amount of diluting temper present in pottery from the same sub-group. The
first component is mainly correlated with the concentrations of all the elements (as for the first
PCA described ab ove). S herds w ith  ower am ounts o f t emper 1ie t owards t he right o fthe
figure. T he s econd (vertical) component is also associated w ith t he co ncentrations o fa
number of chemical elements, so the less temper is present in a sherd made at one production
site, the further it will be plotted in a diagonally ascending line across the figure. Dividing the
items up in this way into three spreads/groups is a matter of judgement where one draws lines
between groups.

Pottery group | Proportion of group | Sample list numbers

PCA Group A (Fig 3)

Burslem Cistercian and all 21-40 (35 is a waster)

MP

Wednesbury Market all 16-18

Place MP

Wednesbury Lower High | all 11-15 (11 and 15 are wasters)
St service trenches MP

PCA Group B

Wednesbury Town 2/5 6 and 7

Centre Cistercian

Bordesley group 24 1/1 94

Bordesley group 25 2/2 95, 96

Bordesley group 28 5/6 105-107 and 109
Leicester Austin Friars 3/5 76,78 and 79
Cistercian
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PCA Group C

Wednesbury Town 3/5 8,9 and 10 (9 is a waster)
Centre Cistercian

Wednesbury Lower High | all 1-5

St Cistercian

Bordesley group 26 all 97-101

Bordesley group 27 2/2 102-103

Bordesley group 28 1/6 108

Leicester Austin Friars 2/5 75 and 77

Cistercian

Notes to table

A further PCA on the pottery of group A alone showed the Burslem and W ednesbury p ottery w as ¢ hemically
similar to each other but could be distinguished. Wasters were present in the analysis from each site. In the follow-
up PCA series on the combined ICPS data from this project and pottery from Ticknall and Sneyd Green, it was
shown t hat t he t hree s herds o f C istercian w are from L eicester in group B above were very p robably T icknall
products. The two Leicester Cistercian-type assigned to group C still however appear to belong to this chemical
group.

Table 6 A ssociation of pot tery s amples (except t he N uneaton pottery, and Austin F riars
Leicester Midlands purple pottery) into three c hemical groups using principal components
analysis of the ICPS data (see Fig 3)

All the Burslem sherds plot in the top of Figure 3, together with all the Wednesbury Midlands
purple apart from one from Meeting Street (no. 20); subsequent examination of sample no. 20
indicated it was actually glazed, rather than exhibiting just a high-temperature s heen,
suggesting it s hould b e r eclassified a s C istercian-type w are ( pers co mm, D H urst). This
overlap was investigated further (see below). However, none of the rest of the W ednesbury
pottery p lots w ithin th is g roup A d istribution. I tis th en f airly a pparent that there are
differences i n ch emistry b etween s herds f rom s ome o f't he p roduction cen tres w hich | ie
towards the top of the figure — for example Burslem — and the Bordesley Abbey items which
lie in the lower part of this figure. It seems fairly clear from this figure that there is overlap
between the W ednesbury Cistercian-type wares and the Bordesley Abbey items. The Austin
Friars Leicester Cistercian-type pottery falls within the two lower spreads ofpottery in the
figure (ie groups B and C). We can conclude that none of the Bordesley Abbey Cistercian-
type ware or the A ustin F riars L eicester C istercian-type ware was made at Burslem nor at
Nuneaton, each of which production centres have been found to have different chemistry to
the Bordesley Abbey and Austin Friars Leicester items.

Burslem pottery appears generally to have significantly l ower co ncentrations o f  anthanum
and cerium (two of the rare earth elements) compared to the Nuneaton pottery. The Nuneaton
pottery al so has higher levels of chromium compared to the rest of the p ottery, except the
Midlands purple but not the Cistercian-type ware from Austin Friars Leicester, and this would
be a distinguishing feature.

All except three of the sherds from Austin Friars Leicester have much higher caesium values
(an alkali) compared to the rest of the pottery in the project (the exceptions are sample nos 75
and 77 - Cistercian-type, a nd 93 — Midlands p urple). I ts ¢ hromium c ontent i s a nother
distinctive feature. As a gr oup, A ustin F riars L eicester 1 ooks ve ry ¢ onsistent ha ving ve ry
similar analyses across most elements for the whole group, and it seems likely also to be quite
distinctive ¢ ompared to the r est o fth e p ottery in ¢ hemical a nalysis. T he A ustin F riars
Leicester M idlands p urple h as much higher lith ium than the Cistercian-type from the same
site, and is unique in the total set of pottery analysed, so a useful distinguishing feature. Only
two o fthe 1 9 ( Cistercian-type) s herds from t he p roduction centre o f T icknall had s imilar
levels (see below).

On Figure 2, the N uneaton an d A ustin F riars L eicester M idlands p urple ar e s eparate b ut
appear inth e to p right o fthe figure. T he c hemical s imilarity o ft he gr oups, w ith m inor
differences, suggest that the source ofthe Austin Friars Leicester Midlands purple could be
from a production centre on similar geology to Nuneaton.
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In support of the conclusion about the Bordesley Abbey Cistercian-type samples, negatively
none o fthe items have the same high level of chromium as Nuneaton pottery or the Austin
Friars Leicester Midlands purple. However, the Austin Friars Cistercian-type contains lower
levels of chromium than the Midlands purple from the same site, and is comparable in level to
most of the Bordesley Abbey pottery. It was therefore prudent to await the results of further
multivariate statistics before ruling out Austin Friars Leicester as sharing a source with some
Bordesley Abbey items.

The mixing o f Wednesbury p ottery and b oth B ordesley A bbey and A ustin Friars Leicester
Cistercian-type w are in P CA gr oups B and C c ould s uggest p roduction at Wednesbury,
apparently for all t he B ordesley A bbey an d A ustin F riars L eicester C istercian-type w are.
However, the fact that there are two distinct groups B and C could be seen as indicating that
they are not both from Wednesbury. One might represent Wednesbury (rather as the Burslem
pottery is spread across PCA group A) and the other a more distant but as yet unidentified site
— it is not one of the other production centres analysed in this project (Ticknall seems to be
different again — see below, Table 7). It is significant that group C contains a Cistercian-type
ware waster from W ednesbury Town centre (no. 9) which strengthens the case that group C
represents a W ednesbury production centre. T o anticipate the conclusion o f the comparison
between the items analysed in this project and comparison sherds from the production centres
at Ticknall and Sneyd Green (below), it is not definite that PCA group B is also a Wednesbury
production centre, and it may be an as yet unidentified production site. Alternatively group B
could represent a d ifferent cl ay s ource used at W ednesbury, o r ad jacent W est B romwich
(south S taffs, no w Sandwell W est M idlands) p roduction w hich h as b een cl aimed b ut n ot
clearly demonstrated in terms of quantity of archacological material. Shropshire has also been
reported to be a producer. Although group B contains three Austin Friars Leicester Cistercian-
type wares (sample nos 76, 78, 79), this may be a less likely possibility. Subsequent statistical
work ( see b elow) i ndicated t hese t hree t 0 b ¢ as sociated with Cistercian-type wa re f rom
Ticknall P eat’s Close. That some of the P CA group B pottery c omes from W ednesbury is
suggested by other manufacturing characteristics observed on these sherds, ie parallel
striations on the underside (pers comm, D Hurst; see Section 7.4.1.)

One unexpected feature o f't his P CA w ast he m ixing o fB urslem ( Cistan d M P) an d
Wednesbury (MP) pottery in PCA group A. It was suspected to be an artefact of the inclusion
of so many d ifferent ¢ hemical gr oups within the PCA runs shown in Figures 2-3. Evenin
those instances (particularly in Fig 3) the W ednesbury Midlands purple was close to but not
mixed in to any degree with the Burslem sherds but appears as a thin line of points parallel to
the Burslem distribution.

A further principal components analysis was carried out including only all Burslem pottery
and Wednesbury Midlands purple, and the plot of the first two components is shown in Figure
4. There is complete separation between the Burslem sherds and the W ednesbury M idlands
purple. It is significant that there are wasters from both production centres present within the
respective d istributions on the P CA plot (samplenos 11 a nd 15 — Midlands purple from
Wednesbury Lower High Street, and sample no. 35 — Cistercian-type from Burslem School of
Art). The Midlands purple sample (no. 19) from Meeting Street is mixed in with the Lower
High Street group on Figure 4; however, on a plot of PC2 versus PC3 (not illustrated), it is
slightly separate, so it is legitimate to say that the sherd from Meeting Street seems to have a
slightly different composition to the Lower High Street group and the Market Place group (see
above, Fig 2). The I CPS analysis c onfirms that all the p ottery items in Figure 4 represent
products of each centre.

Comparison between the ICPS analyses obtained in this project and previous ICPS analyses
of pottery from Ticknall and Sneyd Green

Two relevant datasets were i dentified. T he first was ar eport o n ch aracterisation o f1 ate
medieval/transitional pottery from the production centre of Ticknall, Derbyshire, by ICPS (19
samples: Vince, 2004) and the second a study comprising ICPS analyses o f medieval tiles
from Hulton Abbey (Staffs) which included three r eference cer amics from the w hite w are
production site at Sneyd Green, near Stoke (Hughes 2004). The Ticknall data were shown by
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the application of factor analysis to the ICPS results to fall into different composition groups,
but with a group of Cistercian-type wares from Peat’s Close being rather distinct from the rest
of the T icknall s amples an alysed from the s ame site and from the C hurch L ane site. T he
Hulton Abbey report showed that some of the tiles found at Hulton were consistent in ICPS
analysis with reference ceramics from Sneyd Green. Both these datasets had been obtained by
ICP-AES analysis (ie not including ICP-MS data) by Dr Nicholas Walsh, Department of Earth
Sciences, Royal Holloway, University of London.

To compare against the ICPS results obtained in the present study, the Royal Holloway data
needed to be made consistent with that produced at Reading. In addition, because only ICP-
AES was used for the R oyal Holloway analyses, the [ CP-MS el ements would needtobe
deleted f rom t he R eading d ataset, s o a * reduced-elements’ PCA wouldb e used forthe
comparison of datasets. The calculations carried out and the resulting corrected ICPS analyses
are given in Table 4. The Royal Holloway data were originally expressed as the oxides for the
major elements, so they were divided by the element to oxide conversion factors listed in the
bottom row of the Table. The major elements also needed converting from weight percent to
parts p er million (by multiplying by 10,000). In addition, it was necessary to try to obtain
inter-laboratory s tandardisation f actors for al 1 t he el ements an alysed in common by both
laboratories. Analyses obtained by different laboratories may differ because they are carried
out on different machines and using different calibration techniques. To obtain an estimate of
these factors, a comparison was made on analyses by each laboratory on multiple samples of a
Certified Reference Material (CRM), a Brick Clay (NBS679 — see above) included without
identification as such within the batches sent for analysis. The data on NBS679 from Royal
Holloway have been obtained o ver a m ore than 1 0-year period (20 analyses). T he average
results b y b oth la boratories are given in T able 4, and t he cal culated ratio Reading/Royal
Holloway is shown for each element; for practically all elements it is significantly different to
1 so the application o fthese inter-laboratory ad justment factors was essential. T he ratio for
each element was used to multiply th e o riginal T icknall a nd S neyd G reen a nalyses to b e
equivalent to the Reading ICPS results.

The list of 22 ‘reduced el ements’ P CA analyses on the combined I CPS analyses included:
aluminium, magnesium, calcium, strontium, sodium, potassium, chromium, iron, manganese,
nickel, lithium, scandium, yttrium, titanium, cerium, dysprosium, europium, lanthanum,
neodymium, samarium, ytterbium, and vanadium.

A PCA analysis on the comparison results combined with all pottery analysed in the present
project showed there was a separation on the principal components plots between the Ticknall
and Sneyd Green pottery and the Bordesley Abbey sherds, with some ex ceptions. One roof
tile from Sneyd Green plotted amongst the Bordesley Abbey sherds, but in the original report
on t he I CPS a nalyses ( Hughes 2004, 100) it w as a lso ou tside t he spread of the Sneyd-
attributed tiles. More unexpectedly, the Cistercian-type ware from Peat’s Close also plotted
near to the Bordesley Abbey pottery. The Austin Friars Leicester Midlands purple sherds were
again distinct from the rest of the dataset in the all-samples PCA. They fell into clusters of
sherds by sample group, indicating that each ofthe Austin Friars Leicester Midlands purple
tends to be slightly different from each other though with some chemical overlap between the
Austin Friars groups 20-22 (sample nos 80 —84, 85-89, 90-92). The singleton Austin Friars
Leicester group 23 sherd (sample no. 93) was chemically slightly different to the rest of the
pottery analysed in this project, b ut ap parently related to the o ther A ustin Friars L eicester
Midlands purple (see also above).

A second P CA was then carried out after removing all the analyses for the Austin Friars
Leicester M idlands purple sherds and the resulting plot is shown in Figure 5. The Ticknall
Peat’s Close Cistercian-type ware is distributed in the middle of the plot, away from the rest of
the Ticknall pottery which is in the top right of the figure, between the Burslem and Nuneaton
pottery, which itself was on the top right edge of the distribution in the figure. This indicates
that the Ticknall p ottery, apart from the Cistercian-type from Peat’s Close is all made from
very similar clays, but the Peat’s Close Cistercian-type has been made from a distinctive clay
unlike the others from Ticknall.
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A third PCA was carried out after removing all Nuneaton sherds, and the Ticknall Midlands
purple from both sites and all except one of the Cistercian-type from Church Lane but leaving
in the Peat’s Close Cistercian-type and the Sneyd Green analyses. The resulting plot of the
second a nd t hird c omponents i s shown in Figure 6 andthisandtheplotofthe first two
components showed that the Burslem sherds formed a distinctly separate and coherent group
running d iagonally a cross f rom t he lo wer le ft to to p r ight o f'th e figure, w ith n o ¢ lear
separation between the Burslem Midlands purple and Cistercian-type from either the Market
Place or School of Art. The Burslem ceramics of these two types appear to have a relatively
homogeneous and distinctive clay composition, indicating the use of the same clays for both
types and at both find sites. However, the Midlands purple sherds from W ednesbury L ower
High Street, Market Place and one (sample no. 19) of the two from Meeting Street appear to
have rather similar chemistry to the Burslem pottery. The two pottery samples analysed from
Sneyd Green plotted close to each other and a short distance outside the spread of the Burslem
sherds. Given that Sneyd Green is close to the centre of Stoke, the similarity in clay chemistry
is entirely consistent with expectations.

The unexpected finding from this series of P CA analyses, however, is that the Peat’s Close
Cistercian-type from T icknall h as a r ather d ifferent ¢ hemistry to th e r est of the Ticknall
pottery. T he d ifference i s g reater t han t hat f ound among the other production centres of
Burslem and Nuneaton. Vince (2004) had found using factor analysis that the Peat’s Close
Cistercian-type had a different chemistry to the rest o fthe T icknall s herds an alysed. T he
Peat’s Close Cistercian-type shares similar clay chemistry to one Cistercian-type sherd from
Church L ane (no. 6 5) and falls into the same part ofthe P CA plots as the PCA group B
selection identified in the earlier series of PCA analyses. This finding was explored further to
resolve the problem.

Since t he p resence o ft he B urslem ch emical g roups may have distorted the relationship
between the rest of the pottery on these PCA plots, a further run of PCA was made, this time
omitting in addition all the Burslem pottery and the Wednesbury Midlands purple, which had
plotted close to the Burslem sherds, and are grouped together in PCA group A. The resulting
plot for the second and third principal components is shown in Figure 7. The selection of only
chemically q uite s imilar m aterial f or th is p rincipal ¢ omponents r un h as a llowed a more
accurate p icture to emerge o f t he relationships b etween t hese cer amics. T his cau sed s mall
changes, discussed below, to the groupings seen in Table 6 which represents an intermediate
stage in the analytical argument. Table 7 summarises the final conclusions based upon this
PCA, superseding Table 6, and adding the Ticknall samples.

The Ticknall samples split into two chemical groups, designated Ticknall 1 and 2 (Table 7).
Ticknall 2 includes all the Ticknall Midlands purple (Peat’s Close and Church Lane) and four
out o f five C hurch L ane C istercian-type s amples. T icknall 1 includes all the P eat’s Close
Cistercian-type and the single remaining Cistercian-type sample from Church Lane (sample
no. 65). Ticknall 1 is positioned on the lower left of Figure 7 and in the centre of Figure 5,
while Ticknall 2 is in the upper right of Figure 5. Ticknall 1 thus shares chemical similarities
with some other Midlands production sites (eg Wednesbury, Sneyd Green), but, on Figure 7,
Ticknall 1 is distinct from PCA group C (Wednesbury) and PCA group B (source unknown,
but possibly also Wednesbury; see above, this section).

The s eparation o f T icknall 1 and 2 co uld b e t heoretically ex plained i n s everal w ays. A
possible explanation would be that Ticknall 1 was produced elsewhere, but the identification
of at least one waster amongst both groups (Table 7) suggests neither was imported and so
both r epresent local p roduction. A n a lternative e xplanation f or th e difference b etween
Ticknall 1 and 2 is thatthey represent q uite d ifferent cl ay t ypes, and clay types l ocal to
Ticknall. A further possible factor might be that the two chemical groups represent different
chronological periods of production. The Church Lane samples derive from pottery — the vast
majority Midlands purple and mostly Midlands purple forms used as saggars — from the infill
of a kiln which was excavated in 2006 (Boyle and Rowlandson 2006—8). The Peat’s Close
samples were collected during a decade of fieldwalking; kiln props, wasters and saggars were
recovered from this site (Boyle 2002—3; Spavold and Brown 2005). The identification of one
Church Lane sample (no. 65) as part ofthe Peat’s Close Cistercian-type T icknall 1 group
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could s uggest s ome cross-contamination o f't he ex cavated C hurch L ane as semblage with
material from other Ticknall production sites (Boyle and R owlandson 2006-8, 58); the two
sites a re p hysically q uite c lose to gether and itis n ot im possible that sherds could move
between the two (eg pots made at one place fired at another).

Pottery group | Proportion of group | Sample list numbers
PCA Group B: origin unknown

Wednesbury Town Centre 2/5 6 and 7

Cistercian

Bordesley group 24 1/1 94

Bordesley group 25 2/2 95, (96* — ambiguous)
Bordesley group 28 4/6 104, 106, 107 and 109

PCA Group C: origin probably Wednesbury

Wednesbury Town Centre 3/5 8,9 and 10 (9 is a waster)
Cistercian

Wednesbury Lower High St | all 1-5

Cistercian

Bordesley group 26 4/5 97-100

Bordesley group 27 2/2 102-103

Bordesley group 28 2/6 105 and 108

Leicester Austin Friars 2/5 75 and 77

Cistercian

Ticknall 1 (Cistercian from Peat's Close and one Church

Lane)

Leicester Austin Friars 3/5 76,78 and 79

Cistercian

Bordesley group 26 1/6 101

Ticknall Peat's Close all 56-60 (56 and 60 are wasters)
Cistercian

Ticknall Church Lane 1/5 65

Cistercian

Ticknall 2 (rest of samples)

Ticknall Church Lane 4/5 66—69 (68 is a waster)
Cistercian

Ticknall Church Lane 5/5 70-74

Midlands Purple

Ticknall Peat's Close 4/4 61-64 (61 is a waster)
Midlands Purple

Source unknown, but of similar geology to Chilvers Coton,
Nuneaton

Leicester Austin Friars all (groups 20-23)
Midlands Purple

Notes to table

The distribution of samples between PCA groups B and C and Ticknall 1 shown here is based on the principal
components analysis of Figure 7. The clay chemistry of the two Ticknall groups 1 and 2 in this table are
significantly different from each other. The assignment of Bordesley Cistercian sample 96 (see PCA group B
above) is difficult — it appears between PCA groups B and C on Figure 7, so its origin is not clear.

Table 7 Summary of final c onclusions about t he or igins of pottery samples from the
consumer sites of Bordesley and Austin Friars Leicester, revising some of the groups shown
in Table 6
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On this PCA run, the Ticknall Peat’s Close Cistercian-type and the Church Lane Cistercian-
type s ingle s herd p lotted in th e b ottom le ft o fth e figure ( Fig 7), aw ay from b oth t he
Wednesbury and the Bordesley Abbey items, apart from one Bordesley group 26 item (sample
no. 101) which now appears to be a Ticknall Cistercian-type ware, probably from the Peat’s
Close production in Ticknall group 1 (Table 7; see above). In addition, the new PCA showed
that three of the Austin Friars L eicester Cistercian-type sherds (sample nos 76, 78 and 79)
now fell within the Peat’s Close pottery group Ticknall 1 and are, therefore, most likely to be
Ticknall products. The present ICPS study has established the presence of Ticknall Cistercian-
type p roducts at A ustin F riars L eicester an d B ordesley A bbey. C istercian-type w are t hat
appears typologically (form and decoration) identical to material collected from Peat’s Close
has previously been identified at Austin Friars Leicester in phase 9A, associated with Church
Lane style Midlands purple ware (Boyle 2002-3, 116; Boyle and Rowlandson 2006-8, 58;
see below, Section 8).

In t he s ame p lot, h owever, t he r emaining t wo Cistercian-type sh erds f rom A ustin F riars
Leicester (sample nos 75 a nd 77) plotted at the top o fthe figure among the W ednesbury
Lower High Street Cistercian-type and four (sample nos 97-100) of the five Bordesley group
26 sherds (nos 97—101), which chemically belong to the production centre identified as PCA
group C (likely to be Wednesbury products).

One Bordesley Abbey group 28 sherd (no. 105) is now assigned to PCA group C (probably
Wednesbury p roduction). T he gr oup o f's herds w hich ¢ onstitute P CA gr oup B  (origin
unknown but al so p ossibly W ednesbury) i ncludes s ome o fthe same s herds as in T able 6,
namely two of Wednesbury Town centre Cistercian-type (sample nos 6 and 7), and out of the
Bordesley Abbey Cistercian-type, the single sherd of group 24 (no. 94), both of group 25 (nos
95, 96) and now four (104, 106, 107, 109) of the six in group 28 (nos 104—109). One of the
Bordesley Abbey group 25 sherds (no. 96) falls between PCA groups B and C on Figure 7 so
it is difficult to decide to which of them it should be assigned; however, if both PCA groups B
and C are in fact from Wednesbury, then this could be overplaying the differences and be a
reflection of different production sites not different production centres.

Comparison of interpretation of the two sets of PCA analyses

The first series of PCA analyses (Figs 2—4) included the ICPS data obtained in the present
study. Its advantage is that a full set of chemical elements analysed by both AES and MS can
be used in the tests. All the analyses were o btained by the same laboratory so we can be
confident that slight differences in chemical analysis between say two items are real. On the
other hand, PCA of the combined dataset (Figs 5—7) had to use a ‘reduced elements’ dataset,
omitting t he MS el ements w hich m ay h ave b een cr ucial, f or ex ample t he distinctly high
caesium c ontent o f th e A ustin F riars Leicester pottery. A dditionally, it w as n ecessary to

calculate i nter-laboratory standardisation factors to bringth e w hole d ataset o nto th e
equivalent analysis basis. Far more repeat analyses of the NBS679 standard were available
from the Royal Holloway laboratory (20) than the four analysed at Reading, so the calculation
of the in ter-laboratory r atio its elf h as e rrors h igher th an w e w ould w ish. T he ¢ omparison
datasets h ave ad ded f urther ex amples o fp ottery ( Ticknall) which seem to share similar
chemistry with some o fthe B ordesley Abbey and A ustin Friars L eicester s herds, and such
additional in formation is valid and widens the picture of the production and distribution of
Cistercian-type and Midlands purple in this region. Balancing this extra in formation against
the reduced number of elements on which the combined data PCA is based, it has been judged
best to use the statistics for the combined data to draw final conclusions (Table 7) about the
detailed interpretation of inter-sample relationships between the production centres and their
constituent p roduction s ites, a nd w ith th e B ordesley Abbey and Austin Friars Leicester
consumer items.

Comparing the results of the PCA analyses of the original ICPS data alone, and the combined
set of [CPS data, almost the same groups of sherds fall into the ch emically-distinguishable
groups PCA B and C, though there are slight differences. Also the introduction of the Ticknall
ICPS results has now assigned one Bordesley A bbey (no. 1 01) an d t hree A ustin F riars
Leicester (nos 76, 78, 79) Cistercian-type wares to Ticknall Peat’s Close.
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7.2.4

Conclusions

This investigation has through I CPS a nalysis ¢ haracterised a n umber o f w est M idlands
production centres and has thrown I ight o nb oth t he r elationships b etween t he va rious
production centres and on the movement of ceramics within the west Midlands at this period
by a ssigning th e C istercian-type ware pottery analysed from B ordesley A bbey and A ustin
Friars Leicester to its probable place of production.

In the detailed summaries of each production centre and consumption site which follow, the
final co nclusions o f't he s eries o fp rincipal co mponent analyses, given in Table 7,are
incorporated.

Production centres
Nuneaton

The pottery was chemically distinct from all other pottery analysed in the present study so no
other p ottery an alysed i n t he p roject w as as signed t o p roduction t here, and n one o f the
Nuneaton s herds w ere i nconsistent w ith t he ch emical s ignature for the centre. There were
slight chemical differences among the pottery from the centre however — see Figure 5 which
shows slight differences between the clays used for the Cistercian-type and Midlands purple.
A significant proportion of the analysed samples from Nuneaton were wasters, which ICPS
analysis has confirmed as local products: nos 41, 43, 44, 46, 48-54.

Burslem

This centre’s products showed a coherent chemical pattern, distinct from other centres though
showing chemical similarities to Midlands purple from Wednesbury. The Burslem Cistercian-
type has a slightly different clay chemistry to the Midlands purple (cf Fig 4).

Wednesbury

The ICPS analyses from this centre are complicated. The Midlands purple has a coherent clay
chemistry, d ifferent t o t he cl ay u sed f or t he C istercian-type f rom W ednesbury, a nd a Iso
distinguishable from p ottery m ade a t B urslem, w ith w hich, however, it doe s s how s ome
chemical similarities. This is probably due to using the same geological type of clay locally
available at each site. The Midlands purple from two W ednesbury sites (Lower High Street
and Market Place) also appear to be distinguishable from each other — they are not made of
identical clays and may represent different kilns or chronological periods of production. The
single sherd from W ednesbury Meeting Street (no. 19) is also distinguishable from the other
two sites on the second and third principal components (not illustrated). The Cistercian-type
ware from Wednesbury falls into t wo clay ch emical groups. O ne co ntains a w aster (PCA
group C) and is very probably W ednesbury, but the other c hemical group (represented by
PCA group B) may on the basis of the ICPS analysis alone be either another production at
Wednesbury or elsewhere (West Bromwich and Shropshire would be possible candidates).

Ticknall

As Vince (2004) has already shown, the pottery from Ticknall falls into different chemical
groups. The Midlands purple from T icknall and the Cistercian-type ware from the Church
Lane site (apart from one sherd) are chemically fairly similar to each other and distinguishable
from other production centres. They form chemical group Ticknall 2 (Table 7). The
Cistercian-type ware from the Peat’s Close site — including a waster — and one sherd from the
Church L anes ites howa r atherd ifferent ¢ lay ¢ hemistry, w ith s imilarities to ,b ut
distinguishable from PCA groups B and C, and form the group Ticknall 1. Three Cistercian-
type s herds from A ustin F riars L eicester an d o ne B ordesley A bbey C istercian-type s herd
(group 26, no. 101) belong to this chemical group.
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Sneyd Green

Two Midlands white ware p ottery items from this production site have similar chemistry to
the Burslem pottery but are chemically slightly different. T his would be consistent with the
close proximity of Sneyd Green to the centre of Stoke.

Summary

Summarising th e im plications o fth e ICPS analyses from t hese p roduction cen tres, t he
frequent use of different clays for the Midlands purple and Cistercian-type wares is noted. It is
nonetheless true that b etween-centre chemical differences are significantly greater than the
within-centre chemical differences, even between these two types of pottery. It has, therefore,
been possible to chemically distinguish by ICPS the pr oducts of e ach of t he pr oduction
centres studied, and to assign each oft he B ordesley A bbey an d A ustin F riars L eicester
Cistercian-type w are v essels t 0 o ne o r o ther o f't he cen tres — there are no B ordesley or
Leicester items whose chemistry suggests production at a s ite apart from those studied. One
question not entirely resolved by the ICPS analysis alone is where the PCA group B pottery
was made. If sherds from other possible Midlands production sites become available in future,
such as West Bromwich or Shropshire, or a previously unsuspected site, chemical analysis by
ICPS co uld ch aracterise an d r ule o ut t hese o ther p otential p roduction cen tres. The o ther
remaining question concerns the Ticknall 1 group w hich c onsists o f't he P eat’s C lose
Cistercian-type, o ne C hurch L ane Cistercian-type, t hree Cistercian-type from A ustin F riars
Leicester and one Cistercian-type sample from Bordesley Abbey (from group 26). Chemically
Ticknall 1 is distinct from Ticknall 2 (assumed to be local products due to the presence of a
kiln) and s hares ch emical s imilarities w ith o ther M idlands p roduction ¢ entres, b ut th e
identification of wasters suggests local production again.

Consumer sites test case
Bordesley Abbey

Comparison of the chosen examples of Bordesley Cistercian-type ware with the ICPS analyses
of the production centres shows that a series of Bordesley items are Wednesbury products,
falling within PCA group C: four out of five of group 26 (sample nos 97—100), both of group
27 (nos 102, 103), and two of group 28 (nos 105, 108) (Table 7). The rest of the Bordesley
pottery apart from one item falls within PCA group B whose origin is not entirely clear (see
the discussion above under W ednesbury): the single example of group 24 analysed (no. 94),
both of group 25 (no. 95; between B and C, no. 96), and four (nos 104, 106, 107, 109) of the
six examples from group 28. The other sherd from group 26 (no. 101) seems to be a Ticknall
Peat’s Close product.

Austin Friars Leicester

The Midlands purple from this site is chemically different from any other pottery analysed in
this pr oject. T he four di fferent g roups (20-23; n os 80 —93) s elected f or an alysis s eem t o
represent s lightly different ¢ lay ¢ ompositions, s om ayr epresentd ifferentk ilnso r
chronological periods of production. T here ar e s imilarities b etween t he ch emistry o f't he
Austin Friars Leicester Midlands purple and the Nuneaton production centre, though they are
not identical, suggesting a source for the Austin Friars Midlands purple on similar geology to
Nuneaton. Three of the Austin Friars Cistercian-type wares are very probably Ticknall (Peat’s
Close) p roducts a nd th e o ther tw o fall within P CA group C which appears to r epresent
production at Wednesbury.
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7.3

Petrographic study (by R A Ixer)

For the detailed methods and technical petrographic study reports see Appendix 4.

In this section, where appropriate, brief comments are made comparing specific material with
the r est of the samples. A further discussion an d co nclusions ar e al so i ncluded b elow.
Summaries of select petrographic characteristics are given in Table 8 for the Cistercian-type
wares and in Table 9 for the Midlands purple wares.

Synoptic results for the Cistercian-type wares

Production centres: Wednesbury

There is very little of distinction petrographically in these pots. They have fabrics comprising
monocrystalline quartz with minor to trace amounts of potassium feldspar and plagioclase and
less f requently m ica. R ock fragments ar e | ess ab undant t han q uartz an d co mprise meta-
sandstone/quartzite, s edimentary chert p lus s andstones (9-2), stretched quartz (4-1 and 5-1)
and vein quartz (1-1 and 5-1). ‘Exotic’ rocks are very rare but include phyllite (1-1), volcanics
(9-2) and ?rhyolite (10-2).

Wednesbury sits on Coal Measure sediments including fireclays and the local drift comprises
Boulder Clay and sands and gravels. Due to the absence of anything diagnostic or unusual it is
almost impossible to provenance the raw materials used in the manufacture of these pots. Any
clean silty clay (or combined clean sand and clean clay) from the above geological formations
would be suitable.

Comparison with other sites

Although Cistercian-type samples from Austin Friars Leicester are petrographically similar to
Wednesbury most of those from Bordesley Abbey are not, suggesting that pots manufactured
at Wednesbury may be rare amongst those found at Bordesley.

Production centres: Burslem

There is very little of distinction petrographically in these pots (although 21-6 is an unusual
pot), and generally the p ots f rom B urslem h ave m ore d isparate f abrics t han t hose f rom
Wednesbury. Burslem fabrics comprise monocrystalline quartz with minor to trace amounts of
potassium feldspar a nd pl agioclase an d 1 ess f requently m ica. R ock f ragments ar e 1 ess
abundant t han m onocrystalline q uvartz ( other t han i n 3 2-8 w here e qual num bers o f single
grains and rock clasts occur) and comprise meta-sandstone/quartzite, sedimentary chert p lus
stretched quartz (31-8) and vein quartz (21-6 and 32-8). ‘Exotic’ rocks include very rare, fine-
grained volcanics (32-8 and ?31-8).

Burslem sits on t he C oal M easures w ith ab undant cl ays/mudstones b ut i n t he ab sence o f
anything diagnostic or unusual it is almost impossible to provenance the raw materials used in
the manufacture of these pots more precisely. Any combined clean sand and clean clay, or
silty clay would be suitable.

Comparison with other sites

Although Cistercian-type samples from Austin Friars Leicester are petrographically similar to
Burslem those from Bordesley Abbey are not suggesting that pots manufactured at Burslem
are not amongst those found at Bordesley.

Production centres: Ticknall

The two types of pottery carry rare, monocrystalline quartz accompanied by trace amounts of
potassium feldspar. R ock clasts co mprise s andstone and chert and meta-sandstone/quartzite
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and quartz mosaics (sample 56-15). ‘Exotic’ rocks are absent to extremely rare but include
?tuff (sample 68-17).

Macroscopically T icknall C istercian-type and Mi dlands purple wares can be distinguished
from each other on grain size. Although Vince (2007) suggests that at Ticknall Cistercian-type
and Midlands purple pots were manufactured from different clays, the extremely limited data
(four pots) in this study do not confirm this but suggest very similar raw materials were used.

Ticknall potting clays are believed to derive from the local Coal Measures (Boyle 2002-3)
and the petrography of the Ticknall Cistercian-type pots is consistent with that but due to the
absence of anything diagnostic or unusual, any other clean, silty clay (or combined clean clay
and clean sand) would be suitable.

Comparison with other sites

Although Cistercian-type samples from Austin Friars Leicester are petrographically similar to
Ticknall products those from Bordesley Abbey are not suggesting that pots manufactured at
Ticknall are not amongst those found at Bordesley.

Production centres: Nuneaton

Both t ypes o fp ottery ar e s imilar t o each o ther an d car ry monocrystalline quartz w ith
?syntaxial quartz overgrowths accompanied b y t race am ounts o f p otassium f eldspar an d
plagioclase. R ock cl astsar e f eweri nn umbert hans ingle g rains but include meta-
sandstone/quartzite, sandstone and quartz mosaics but not chert. ‘Exotic’ clasts include fine-
grained feldspathic igneous rocks and phyllite.

Williams (1984, 197) petrographically described  fabric E’ (Cistercian W are) from Chilvers
Coton as having much, 0.05-0.2mm d iameter quartz with rarer, l arger quartz grains, mica,
quartzite and iron ore, a description that does not conflict with the present ones.

Nuneaton sits at, or close to, the junction between the Middle and Upper Coal Measures and
Triassic rocks, the Mercian Mudstones. In addition a series of very old (Pre-Cambrian and
Cambrian) igneous rocks, quartzites and fine-grained meta-sediments lies within a kilometre
or so, as do Recent alluvial deposits. There are subtle differences between Nuneaton, and the
Wednesbury, Burslem and Ticknall non-plastics, namely the lack of sedimentary chert and the
increase in amounts of phyllite and feldspathic rocks in the Nuneaton pots.

Comparison with other sites

Cistercian-type samples from Austin Friars Leicester are petrographically d issimilar to
Nuneaton but many of those from B ordesley A bbey s hare characteristics with the sampled
material from Nuneaton.

Consumer sites: Leicester

The fine-grained nature of the Cistercian-type ware fabrics and their small number (3) makes
any discussion difficult. Sherd 75-19 is an oddity in having much unusual ?adventitious matter
introduced during the manufacture of the slide.

All three have monocrystalline quartz accompanied by minor amounts of potassium feldspar
and phyllosilicates (muscovite and r are b iotite). R ock cl asts ar e far r arer than q uartz and
comprise meta-sandstone/quartzite, sedimentary chert and sandstones.

However, 79-19 differs from the other two in having a greater number of rock clasts, these are
mainly fine-grained sandstones. In this it shares a few similarities with Burslem pots 22-6, 31-
8 and 32-8 and both Ticknall pots (especially sample 56-15) but is very different from other
Burslem pots for example 21-6.
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Comparison with other sites

Leicester 75-19 and 77 -19 samples are le ss d istinctive b ut are s imilar to fine w ares from
Wednesbury and Ticknall, dissimilar to Burslem wares and unlike Nuneaton Cistercian-type
wares.

Consumer sites: Bordesley Abbey
At least two main populations may be present, as follows

i. Cistercian-type pots 95 -25, 96 -25, 101 -26, 103 -27 a nd 104 -28 ¢ arry s ignificant
amounts o f ‘ exotic’ rock c lasts in addition to meta-sandstone, s andstone, ¢ hert a nd s ingle
quartz and feldspar grains. Three carry tuff/fine-grained volcanic clasts (96-25, 103-27 and
104-28), three carry phyllite (fine-grained, mica-rich metamorphic rocks) (97-26, 101-26 and
103-27) and three granite/granophyre (95-25, 96-25 and 101-26).

il. Cistercian-type pots 94-24, 97-26, 102-27 and 108 -28 differ from the other five, as
they do not carry significant amounts of ‘exotic’ rocks. Sherds 97-26 and 108-28 are similar
to each other, but sherd 102-27 has larger clasts.

iil. Sherd 94-24 is unusual in having ? glaze ? clasts within a very clean paste and has so
very f ew na tural, non-plastics that a secure provenance is unlikely to be determined
petrographically.

Comparison with other sites
Group (i) samples are unlike Wednesbury, Burslem and Ticknall but have similarities with the
Nuneaton Cistercian-type wares (other than the Bordesley Abbey pots carrying chert clasts);

however, the fine-grained nature of the non-plastics makes any interpretation speculative.

Group (i) samples are all unlike the Cistercian-type fabrics found at Nuneaton, Burslem and
the majority at Wednesbury, but are similar to Wednesbury 1-1, 5-1 and the red paste in 9-2.
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Table 8 Cistercian-type wares: summary of select petrographic characteristics

Sample quartz <0.1mm quartz 0.1-0.25 quartz 0.25-0.5 >quartz 0.5 opaques rock type voids notes
ref rounding | abundance | rounding |abundance | rounding |abundance | rounding | abundance | abundance | size rock type size length | width | abundance
range range
1-1'W rounded | abundant sub- rare sub- rare none rare <0.5 ? 0.5 <0.1 |rare
rounded rounded
4-1 W rounded |abundant |rounded |rare rounded sparse none none ? 1.0 0.5 rare
5-1W rounded |abundant |[rounded |rare none none none ? 0.7 0.1 sparse
9-2 W rounded | abundant rounded abundant rounded sparse none none cloudy 0.3-0.5 | 1.0— | 0.3— | frequent
2.0 0.5
10-2 W rounded | moderate rounded abundant none none rare 0.2 ? 1.0- (0.5 rare
1.5
21-6 B rounded | rare rounded rare rounded very rare none rare 0.2-0.4 brown 0.3 0.5- (0.2 sparse
cloudy 2.0
22-6 B rounded | abundant sub- rare sub- rare none sparse 0.2-1.0 brown white | 0.2-0.5 [ 0.5— 0.5— | sparse Polylithic rock clasts.
rounded rounded cloudy 1.0 10
23.6B rounded | moderate none none none rare 0.7 cloudy 0.2 0.3- (0.2 rare
1.5
31.8B rounded | abundant none none none rare 0.2 brown 0.1-0.2 | 1.0- 0.2 sparse Description of main clay
cloudy 2.0
32.8B rounded |abundant |rounded sparse none none sparse 1.0 brown 0.1-0.2 | 1.0 1.0 sparse ?Polylithic rock clasts.
cloudy
42-10 N |rounded | moderate rounded sparse sub- moderate none very rare 0.2 cloudy 0.2- 3.5 0.5 rare Single large void.
rounded 0.4
44-10 N |rounded |abundant sub- sparse sub- rare none very rare 0.2 cloudy 0.3-0.5 | 0.5 0.5 sparse
rounded rounded
75-19 L |rounded |sparse rounded |rare Sub- none none none cloudy 0.2 1.0 0.2 sparse Rare rock clasts
rounded
77-19 L |rounded |rare rounded sparse none none none cloudy 0.2-0.5 [1.0 0.5 sparse Rare, polylithic rock clast
79-19L  |rounded |abundant |rounded |rare sub- rare none rare 0.2-1.0 cloudy 0.3-0.5 | 5.0 1.5 Rock fragments are
rounded feldspars. Single large void
94-24 BA |rounded | sparse rounded | rare sub- rare none rare 0.5-0.7 brown 0.5-1.5 2.0 0.5 rare Rare rock clasts look
rounded cloudy micritic
Rare long voids.
95-25 BA |rounded | moderate rounded |rare sub moderate sub- very rare rare 0.2-0.5 brown 0.3-0.7 | 0.5 0.5 rare
rounded rounded cloudy
96-25 BA |rounded |abundant rounded rare rounded rare none rare 0.6 clear 0.3-0.7 | 1.0 0.3 rare Polylithic rock clast
cloudy include ‘quartzite’
97-26 BA |rounded | moderate angular rare none none none none 1.3 0.2 rare Rare long void/burn out?
101-26 rounded | rare rounded | rare rounded sparse sub- rare rare 0.5 brown clear |0.3-0.5 | 0.3 <0.1 | frequent Sparse, polylithic rock
BA rounded clasts.
102-27 rounded | sparse rounded | rare sub- sparse none rare 0.2-0.6 cloudy 0.5 0.3 0.1 rare Rare rock clasts. Opaques
BA rounded include mudclasts
103-27 rounded | moderate rounded | rare none none rare 0.1 brown 0.5 0.5 0.5 sparse Rare, polylithic rock clasts.
BA cloudy Micrite?
104-28 rounded | sparse rounded | rare sub- sparse none rare 0.5-0.7 brown 0.2-2.0 | 1.7 0.4 sparse Sparse, polylithic rock
BA rounded clasts
108-28 rounded | rare rounded | rare none none none brown 0.3 1.0 0.3 rare Very rare rock.
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BA
Tuck4270 |rounded | abundant rounded rare none none none none 2.0 0.5 rare
Tuck4278 |rounded |abundant |[rounded |rare none none rare 0.2-0.5 brown 0.4 2.0 0.3 sparse
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Synoptic results for the Midlands purple wares

Production centres
Wednesbury

There is very little of distinction petrographically in these pots. They have very similar fabrics
comprising monocrystalline quartz some with ?syntaxial quartz overgrowths (11-3, 16-4 and
17-4) an d w ith m inor t o t race am ounts o f p otassium f eldspar. R ock f ragments are less
abundant t han s ingle q uartz gr ains and comprise meta-sandstone/quartzite, s andstone,
sedimentary ch ert p lus s tretched q uartz ( 11-3 and 17 -4). ‘Exotic’ r ocks are very rare b ut
include phyllite (11-3) and fine-grained feldspathic rocks (11-3, 16-4, 20-5).

Wednesbury sits on Coal Measure sediments including fireclays and the local drift comprises
Boulder Clay and sands and gravels. Due to the absence of anything diagnostic or unusual it is
almost impossible to provenance the raw materials used in the manufacture of these pots. Any
clean s and co mbined w ith cl eancl ay o ra s ingle s ilty cl ay f rom t he ab ove geological
formations would be suitable.

Burslem

The five sherds have very similar fabrics c omprising monocrystalline quartz with syntaxial
quartz overgrowths (absent in 26-7 or 38-9) and minor to trace amounts of potassium feldspar.
Rock fragments are less abundant than m onocrystalline q uartz an d co mprise m eta-
sandstone/quartzite, s andstone, s edimentary ch ert p lus s tretched q uvartz ( 37-9 a nd 39 -9).
‘Exotic’ rocks are rare, but include granophyre/granite (26-7 and 28-7) fine-grained tuffs (28-
7, 37-9 and 39-9), felsite (28-7 and 38-9) and phyllite (26-7 and 27-7).

Burslem sits on the Coal Measures with its abundant clays/mudstones but in the absence of
anything diagnostic or unusual it is almost impossible to provenance the raw materials used in
the manufacture of these pots more precisely. Any combined clean sand and clay or, single
silty clay would be suitable.

Comparison with other sites

Sampled Midlands purple wares from Burslem have a slightly greater range of ‘exotic’ rocks
than those from Wednesbury.

Ticknall

Both s amples car ry m onocrystalline q uartz acco mpanied b y t race am ounts o f potassium
feldspar. Rock clasts comprise meta-sandstone/quartzite, stretched quartz and chert. Exotic’
rocks are absent to extremely rare.

Macroscopically T icknall Cistercian-type and Midlands purple wares can be distinguished
from each other on grain size. Although Vince (2007) suggests that at Ticknall two different
clay types were used in Cistercian-type and Midlands purple ware manufacture, the extremely
limited data (four samples, 2 of each type) in this study do not confirm this but suggest very
similar raw materials were used.

Ticknall potting clays are believed to derive from the local Coal Measures (Boyle 2002-3)
and the petrography of the Ticknall Midlands purple pots is consistent with that but due to the
absence of anything diagnostic or unusual any other clean, silty clay (or combined clean clay
and clean sand) would be suitable.
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Comparison with other sites

Unlike sampled Midlands purple wares from W ednesbury and Burslem there are no ‘exotic’
rocks from the two Ticknall Midlands purple samples.

Nuneaton

The samples carry m onocrystalline q uvartzw ithr are ? syntaxial q uvartz o vergrowths
accompanied by trace amounts of potassium feldspar. Rock clasts are equal or more abundant
(53-12) in number than single grains and include meta-sandstone/quartzite and many different
sorts o f sandstone, and most samples have chert and quartz mosaics. ‘Exotic’ clasts include
fine-grained, feldspathic igneous rocks (felsite) (51-12, 53-12 and 54-13), granite/granophyre
(48-11, 51-13, 53-12 and 54-12) and phyllite (all except for 51-12).

Williams (1984) petrographically described ‘fabric D’ (‘Midland purple') from Chilvers Coton
as ha ving ‘ much q uartz 0 .05 — 0.4mm i n d iameter w ith m ica, r are p otassium f eldspar,
quartzite, sandstone and sandy shale’. This description is very close to the present ones and, if
‘sandy shale’ is the same as ‘phyllite’, both would be similar in appearance if not in genesis.

Nuneaton sits at or close to the junction between the Middle and Upper Coal Measures and
Triassic r ocks, the Mer cia M udstones. I n addition a series of very old (Pre-Cambrian and
Cambrian) igneous rocks, quartzites and fine-grained meta-sediments lies within a kilometre
or so as do Recent alluvial deposits.

Comparison with other sites

There are noticeable differences between Nuneaton and W ednesbury, Burslem and T icknall
non-plastics, namely ther elativein creasein r ockc lastsn otablyp hyllitea nd
feldspathic/granitic rocks in the Nuneaton samples. These may suggest a contribution to the
raw materials at Nuneaton from rocks older than the Coal Measures.

Consumer sites
Austin Friars, Leicester
At least two populations may be present:

Population (i) comprises sherds 80-20, 90-22, 92-22 and 93-23. These are characterised by
syntaxial q uartz o vergrowths o n s ingle quartz gr ains, minor to trace amounts of potassium
feldspar, a range ofigneous ‘exotics’ and polycrystalline rock clasts similar to, or equal in
amounts to, m onocrystalline q uartz g rains. T hey co mprise m eta-sandstone/quartzite,
sandstones and sedimentary chert and stretched quartz (90-22, 92-22). Granite/granophyre is
present in 80-20 and 93-23 and fine-grained metamorphic and volcanic rocks in 80-20, 90-22,
92-22 and 93-23.

These Midlands pu rple pots from L eicester a re u nlike th e lim ited n umber o f p ots f rom
Ticknall and are less like M idlands purple pots from W ednesbury a nd B urslem t han t heir
Cistercian-type counterparts, but they d o share characteristics with Midlands purple fabrics
from Nuneaton.

Population (ii) comprises 8 1-20, 82-20, 87-21 and 88-21, these have fewer rock clasts, than
single quartz grains and are d ominated by large monocrystalline quartz. The rock clasts are
meta-sandstone/quartzite, sandstones but not chert and include stretched quartz (88-21) and
granite/granophyre (82-20 and 87-21). They are unlike the Nuneaton Midlands purple wares
but share similarities with Midlands purple wares from Burslem; they are less like pots from
Wednesbury or Ticknall.
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Table 9 Midlands purple wares: summary of select petrographic characteristics

Sample quartz <0.1mm quartz 0.1-0.25 quartz 0.25-0.5 >quartz 0.5 opaques rock voids notes
ref rounding | abundance |rounding |abundance |rounding |abundance |rounding |abundance |abundance |size rock size length | width | abundance
range | type range
11-3 W | round sparse round sparse Sub- moderate sub- rare sparse 0.5- |clear 03- (2.0 0.5 moderate Sparse rock. clear
rounded rounded 1.0 cloudy [0.9 and cloudy brown
14-3 W | round sparse round rare round sparse none moderate 0.2— | brown 0.4 2.0- 107 sparse Sparse rock clear
1.0 cloudy 2.5 and cloudy brown.
16-4 W | round sparse round rare sub- sparse none rare 0.2— |clear 03- (2.0 0/3 rare Mudclasts to 1.5mm
rounded 1.5 0.5
17-4 W | round moderate round rare sub- sparse none sparse 0.1- | brown 03— (05 0.5 sparse
rounded 0.5 cloudy [0.7
20-5 W | round moderate round rare none none sparse 0.1- clear 0.2— 0.5- 0.5 moderate Trace polylithic
0.5 0.8 1.5 rock clasts
26-7 B | round rare round moderate round moderate sub- rare sparse 0.1- | sparse 0.2— none Opaques are
angular 1.0 2.5 reddened clay/mud.
Single. Large,
angular rock clast.
28-7B | round abundant round sparse round moderate round rare sparse 0.2— white 0.2— none Most opaques
1.0 cloudy [0.5 reddened mud/clay
37-9 B |round sparse round rare round moderate none sparse 1.0- white 0.2— 0.5- 0.4 sparse Opaques black.
1.5 cloudy [0.5 2.5 Long, linear voids
38-9B |round moderate round sparse round moderate none sparse 0.1- | white 0.2— 1.0 0.3 sparse Small, round, black
0.3 cloudy [0.5 opaques.
0.2— Large round
1.0 reddened clay/mud
39-9B |round moderate round sparse round sparse none sparse 0.1- white 0.2— 1.2 0.2 rare Rounded opaques
0.3 cloudy [0.5 are reddened
2.0 mud/clay
46-11 |round abundant sub- sparse sub- moderate none rare 0.5- |pale 0.5~ (0.5~ |0.2— |sparse Many pale brown,
N rounded rounded 1.0 brown 2.5 1.5 1.0 angular ?rock clasts
48-11 |round abundant round abundant round sparse none rare 0.1- |pale 0.2 0.5 0.1 moderate Polylithic rock
N 0.7 brown 0.5 clasts
white
cloudy
51-12 | round sparse sub- sparse sub- moderate none sparse 0.1- |pale 02- (0S5 0.1 sparse Small reddened
N rounded rounded 0.5 yellow |2.5 mud/clay. Angular,
1.0 fine-grained rock
clasts. Larger
rounded opaques.
53-12 | round sparse round rare sub- moderate none sparse 0.2— | white 02- |35 0.5 rare Opaques are
N rounded 1.5 cloudy [0.5 reddened mud/clay.
0.5 Single, round
opaque. Large
single void
54-13 | round sparse round rare sub- moderate sub- rare sparse 0.1- | white 0.2— 1.0 0.1 moderate
N rounded rounded 0.5 cloudy [0.5
55-14 | round rare none sub- moderate none sparse 0.2— | white 02— |05 0.1 sparse Opaques are
N rounded 2.0 cloudy |0.5 reddened clay/mud
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micrite | 1.0
80-20 |round abundant round rare sub- sparse sub- rare sparse 0.1- | white 0.2— 1.5 1.5 very rare Polylithic rock
L rounded rounded 0.4 cloudy [0.7 clasts.
yellow 0.5— Single irregular
0.7 void.
81-20 none none sub- sparse sub- rare sparse 0.1- | white 0.5 0.3— 1.5 sparse Opaques are
L rounded rounded 1.0 cloudy 1.5 2oxidised pyrite.
82-20 | round sparse none sub- moderate sub- rare Rare 0.2— white 0.3— 6.0 2.0 sparse Opaques are
L rounded angular 1.0 clear 2.5 reddened mud/clay.
Radiating thin voids
are rare but large.

87-21 |round sparse none sub- sparse sub- moderate sparse 0.2— | white 0.5- none Opaques associated
L rounded angular 1.0 cloudy [0.7 with gas bubbles.
88.21 L | round rare none sub- sparse sub- sparse sparse 0.1- | mud 1.00 0.5 0.1 rare Opaques are

rounded rounded 0.5 clast ?2oxidised pyrite.
90-22 | round rare round rare round sparse sub- rare moderate 0.2— |[cloudy |0.3 none Opaques are
L rounded 1.0 reddened mud/clay
92-22 | round rare none round sparse round rare sparse 02— |cloudy |0.5- |[0.5- |[0.1- |abundant Opaques are
L 0.7 2.0 4.0 0.5 reddened mud/clay
93-23 none sub- abundant sub- abundant none rare 0.5- white 0.2— 1.0 0.1 moderate
L rounded rounded 1.0 cloudy [0.6
Tuck |round sparse none sub- sparse none rare 1.0~ |clear 0.5 1.0 1.0 ?sparse Poorly made uneven
4266 rounded 1.5 cloudy slide.
Tuck round moderate none sub- rare sub- moderate rare 0.2- |none none Opaques are
4283 rounded rounded 0.5 2oxidised pyrite.
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Conclusions

Sample size

For many lo calities the number o f Cistercian-type samples is very small. For Ticknall and
Nuneaton (n=2) and Austin Friars, Leicester (n=3), and this limits the usefulness of their data
and puts severe constraints on any comparisons between them.

Origin of the ceramic raw materials

Wednesbury, Burslem, Nuneaton and Ticknall, all known or proposed manufacturing centres
for bot h Cistercian-type and Midlands pu rple, overlie,o rar ev erycl oset o, U pper
Carboniferous s ediments i ncluding m any s uitable p otting c lays. T he p etrography o f't he
Midlands wares from these localities is quite consistent with that.

Nuneaton is the only locality close to outcrops of older sediments/metasediments and igneous
rocks and their presence may explain the enhanced number and variety of ‘exotic’ clasts in the
pots from Nuneaton. If this is so then it might suggest that Recent clays/sands were being used
rather than Upper Carboniferous ones, unless these Upper Palacozoic sediments incorporated,
locally sourced, Lower Palacozoic/Pre-Cambrian rocks.

Some general observations about the ceramics

Discrimination between Cistercian-type pots manufactured or found from different localities is
inherently more difficult than discriminating between Midlands purple ceramics from different
places. This is because:

a) generally, Cistercian-type wares are more restricted in the composition and grain size
of their non-plastics (they are quartz dominated and the non-plastic are fine-grained), and;

b) the Cistercian-type wares lack, or have far fewer, ‘exotic’ rock fragments.

Cistercian-type wares clays are generally better mixed (or are manufactured from very clean
clays) with only one Cistercian-type paste (103-27) having silty layers mixed within a finer
main p aste, unl ike t he Midlands purple wares w here fine and silty l ayers were p resent in
exactly half of the 26 pots.

Midlands purple and Cistercian-type wares differ from each other in grain size, generally the
non-plastics being larger in Midlands purple wares, and larger rock clasts are easier to identify
than s mall ones. T his is a partial ex planation for the greater presence of ‘ exotic’ clasts in
Midlands purple wares. However, there is p robably an inherent d ifference in their r elative
amounts.

The Midlands purple wares ar e 1 ess uniformly fired on a m icroscopical s cale and carry a
greater anthropogenic ‘non-plastic’ component in the form of ?over-fired clay/vitrified clay
and slag-like elements. These are often dark-coloured/opaque with gas bubbles.

Although a Iso no ted r arely for the Cistercian-type fabrics, m uch p otassium f eldspar i n
Midlands purple pots has been lost/removed during the slide manufacture. This phenomenon
is une xplained a nd un -noticed before and itisn otk nownifith asany ar chacological
significance and s o has s omething to te Il a bout th e p ot’s c omposition, o r m anufacture, or
firing, or all of these, or if it has occurred during slide manufacture and is a nuisance.

It could be concluded that, in general, if the same clay were used for both Cistercian-type and
Midlands purple wares and in that clay, the bulk o f the ex otics o ccurred as larger grains,
>0.3mm in diameter, then some Cistercian-type wares could be ‘cleaned’ versions of
Midlands purple clays.
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7.4

7.4.1

Tentative conclusions from t he pe trographical r esults f or Cistercian-type and Midlands
purple sherds

As shown in Table 10 the limited number of Cistercian-type pots from Austin Friars Leicester
(3) may be from different s ources but all the pots have fabrics that are quite dissimilar to
Nuneaton Cistercian-type wares. By contrast Cistercian-type wares from B ordesley A bbey
clearly show at least two separate sources; most have fabrics that are like Nuneaton-made pots
and slightly fewer that are not, but show slight similarities to the less common fabrics from
Wednesbury.

Midlands purple wares found at Austin Friars Leicester have at least two origins, half of the
samples having similar fabrics to samples from Nuneaton, and half most closely resembling
samples from Burslem, a possible other source.

ware type consumer production centres

site Wednesbury | Burslem Ticknall Nuneato other source

n

Cistercian- Bordesley Fews lightly | All are | Alla re | Mosta re | Possible. N  uneaton-
type Abbey similar dissimilar dissimilar similar like
Cistercian- Austin Similar Similar Similar Dissimila | -
type Friars, r

Leicester
Midlands Bordesley - - - - -
purple Abbey
Midlands Austin Slightly Half Dissimilar | Half Possible
purple Friars, similar similar similar

Leicester

Table 10  Broad c orrelation of ¢ onsumer s ites with production centres based on
petrographical data

Glaze study (by R A Ixer)

For the detailed glaze study reports see Appendix 4.

A preliminary investigation was undertaken to determine if reflected light studies could be of
use in British medieval pottery studies. A total of six glazed Cistercian-type ware sherds were
selected by D Hurst as suitable material.

Introduction to the use of reflected light petrography in an archaeological context

Transmitted light petrography of pottery sherds, using standard thin sections, ground down to
30um thickness, is the most common, non-chemical, method of ceramic investigation, and is
extensively used for provenance studies. Standard thin sections have a thin glass cover slip to
protect their surface.

However, transmitted light petrography is only applicable for translucent materials and has a
number of limitations. The technique can tell little about optically isotropic materials (these
are mainly glasses) or opaque minerals (these are mainly metal oxides and sulphides) as both
appear ‘black’ in crossed polarised light; in addition, as the name suggests, opaques are also
black in plane-polarised light. In addition, fine-grained minerals, most notably phyllosilicates
and clays, are difficult to resolve and identify through the glass cover slip. Hence, other than
their colour and crystal habit/form little can be discerned about isotropic, or opaque or very
fine-grained phases using transmitted light p etrography. A Il th ree c lasses o f m aterial a nd
especially clays are widespread and important in ceramics.

Reflected light petrography is in many ways a complementary method to transmitted light and
is intended for the investigation of opaque phases. It has its main use in the investigation of
metal ores f ort he m iningi ndustry,a nd essentiallyt he s amet echniquei su sedi n
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metallography. Reflected light uses solid, polished b locks o r, m ore o ften, p olished th in
sections. These are prepared in the same way as standard thin sections but instead of a cover
slip, the top surface of the sample is polished until it has a mirror-like finish (indeed the finish
needs t o b e b etter t han m irror-like a nd for the best results the final polish uses 0.25um
diamond paste). Ideally the sections have the standard 30um thickness but often are slightly
thicker to avoid the accidental, but selective, removal o f softer phases. The advantage of a
polished thin section over a standard thin section is that it c an be used to investigate all the
mineralogy/phases o fa s ample, s uccessively u sing tr ansmitted lig ht and reflected light
petrography. In addition by their very nature they have to have a better finish than standard
thin sections so that finer materials (clays) can be described. Finally, sections are also already
prepared for subsequent ‘black box’, analysis by SEM or microprobe and only need to be
coated w ith a co nducting m aterial b efore f urther an alyses can b e m ade. Details o nh ow
polished thin sections are prepared, what material should be chosen and examples of many
opaque minerals and their associations are given in Ixer (1990).

Although t otal p etrography, es pecially w hen co mbined w ith w hole rock geochemistry, has
proved to be a powerful tool in the provenancing of archaeological lithics (Ixer 1994, 1997;
and Ixer et al 2004) only rarely has it been applied to provenancing ceramics (Ixer and Vince
2009). This is because for most cer amics, es pecially those that are es sentially q uartz s and
tempered, total petrography is little b etter th an transmitted lig ht p etrography and there are
very few ore microscopists willing to undertake the work.

However, reflected light petrography in ceramics hasb eens hownt ob e i mportant in
distinguishing and provenancing opaque-bearing temper — essentially distinguishing between
different classes ofigneous rocks and slags (Cumberpatch et al 2005), distinguishing glacial
from deep water anoxic clays (the latter have framboidal pyrite and fine-grained carbonaceous
matter; Ixerin p rep.), th e ¢ orrect id entification o fr ounded ‘ iron o xides’ (limonite, fine-
grained h aematite p igment an d o rganic m atter), and in t he ex amination o f g lazes ( Barker
1986).

Glazes are by their very nature glassy and hence optically isotropic, therefore they are difficult
to investigate using transmitted light petrography. Recrystallisation products within the glaze
and the presence of included silicate phases can be distinguished, but little else; mostly they
are investigated using a hand lens followed by chemical analysis including INAA or SEM-
EDX or yet more sophisticated micro-analytical techniques.

Despite this, s ome r eflected light work has been done o n English mediaeval glazes.
Preliminary work on 28 polished thin sections of medieval and post-medieval pottery from the
English Midlands including both Cistercian and Midlands purple wares suggested that the iron
oxides haematite and magnetite were the dominant o paques w ithin t he g lazes, t hat t hey
crystallised in sifu and could be distinguished from the same phases, but initially occurring as
detrital, oxide minerals, within the main body of the pot. This showed that these oxides in the
glaze were neomorphic rather than residual. Other than trace amounts of copper metal and
coppero xideinag reen glaze o nab uff-white s andy w are f rom S andwell Priory and
widespread but trace amounts of ? TiO, phases, no other metal phases were recognised (Ixer
1992).

Similarly, reflected light microscopy and qualitative chemical analysis (?SEM- EDX) of the
glaze on a single polished block of Cistercian ware from Hulton Abbey showed the presence
of small iron oxide crystals, and that they were concentrated at the clay-glaze boundary and
that no other colouring agent was present (Barker 1986).

Glaze s tudies o n no n-British m edieval a nd p ost-medieval ceramics ar e ab undant b ut are
mainly chemical in nature.
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7.4.2

Results

The present study concentrates on six sections of Cistercian-type wares 1-1, 5-1, 21-6, 32-8,
42-10 and 44-10, and essentially refines the earlier studies of Ixer and Barker.

Cistercian-type ware

Six polished thin sections 1-1, 5-1, 21-6, 32-8, 42-10 and 44-10 were in vestigated in both
reflected and transmitted light.

Reflected light studies of the main body of the pot

The clays vary in colour from pale yellow brown (21-6) to very dark brown (32-8, 42-10, 44-
10). In all cases other than 2 1-6 the main clay carries abundant haematite pigment (acicular
haematite <<1 to 2um in length) in addition to newly formed haematite crystals up to 20pum
and pale coloured TiO, minerals most of which are 2-20pm in diameter. The lack of fine-
grained disseminated haematite pigment with its characteristic red internal reflections appears
to be the cause of the pale colour of the main clay in 21-6. However, for the other pots there
appears to be no strong correlation between firing colour of main clay and presence of iron
oxides or size and density of the fine-grained haematite pigment. Short phyllosilicate laths 60—
120 but up to 200pum in length have fine-grained h aematite p igment al ong t heir cl eavage
planes.

There is nothing unusual about the main clays used to manufacture any of these six ceramics.
The lack of framboidal pyrite or its fired equivalent suggests that these clays were not deep-
water clays from the Mesozoic succession of England.

Detrital, e x-iron titanium oxide m inerals n ow ¢ omprise very f ine-grained mixtures of
haematite and ? pseudobrookite a nda re 20-50 but up to 120um in diameter. The
petrographical variation in the detrital opaque fraction between the ceramics is slight and the
opaques are similar to those found in many fine-grained sediments. However, the presence of
fine-grained h aematite-pseudobrookite intergrowths rather th an h aematite-TiO, mineral
intergrowths (as is seen in unfired clays) is of note and, if the identification is correct, suggests
heating to at least 800-850°C (Saito ef a/ 2004). This again confirms that generally opaques
are less useful than silicates in distinguishing between ceramics from different places.

Irregular to rounded ar eas o f fine-grained h aematite p igment, 4 0-200um in diameter, are
probably fired mud clasts where the original limonite (a mixture of iron oxides and
hydroxides) has been altered to fine-grained haematite; o thers comprise fine-grained quartz
cemented by v ery fine-grained h aematite ( ?heated lim onite). They ar e n either o rganic n or
anthropogenic but probably natural.

The lack of fine-grained haematite pigment in 2 1-6 may suggest that it has been fired to a
higher temperature than the pigment-bearing pots and that the iron has been incorporated into
iron-bearing silicates rather than remaining as discrete oxides.

Reflected light studies of the glaze

The opaques are systematically distributed. Fine-grained <1-5um diameter, equant, magnetite
(Fe;0,) lie s ¢ lose to th e ¢ lay j unction, whereas t he m ore o xidised i ron p hase h aematite
(Fe,0;) is present closer to the surface of the glaze. This suggests that the iron, supplied by
the clay, passes into the glaze and is progressively oxidised by the atmosphere. Boyle (2002—
3, 114) notes that ‘recent studies suggest that the iron content of the clays was sufficient to
create the brown black colour of the glaze’, and the detailed petrography of the glazes is in
agreement this.

Haematite (0-Fe,O3) is the main opaque phase in all the pot glazes other than 21-6 where
there is very little opaque oxide. It varies in amount from trace to minor and occurs as thin,
acicular | aths an d h exagonal b asal p lates <1 —60um in length, the size of the c rystals
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increasing away from the clay-glaze contact as the number of crystals decreases. In some pots
(5-1, 42-10 and 44 -10) h aematite 1aths ( probably b asal h exagonal crystals seen end-on) lie
along the top surface of the glaze.

Haematite is accompanied by minor amounts of a cubic phase with the optical properties of
magnetite (5-1,21-6 and 44-10) and by trace amounts of a semi-opaque phase with brown
internal reflections that may be a TiO, mineral. This phase is more noticeable in 21-6.

No ot her opa que phases w ere r ecognised o r s uspected. A dventitious m atter i n t he g laze
mainly comprises monocrystalline quartz grains and very rare opaques. There is no reaction
between the quartz and glaze, but the opaques have recrystallised into fine-grained magnetite
or haematite aggregates.

Transmitted light studies of the glaze

It is not possible to distinguish magnetite from haematite in transmitted light other than very
crudely by using th eir c rystal h abits; m agnetite f orms c ubic, e quant o r s keletal c rystals,
whereas h aematite f orms | aths an d b asal h exagonal cr ystals ( Ixer 1 991). T his method is
unreliable an d, in ad dition, h aematite p seudomorphs after magnetite ( a v ery co mmon
phenomenon) w ill b e i ndistinguishable f rom t he p arent m agnetite. Despite thisandby
extrapolating from glaze studies in the p olished thin s ections it is p ossible to make a few
generalised observations.

All the pots are glazed but there is no standard thickness as they vary from thin <0.1mm (22-
6) to thick 1.5mm (101-26). However most glazes are between 0.2—0.5mm thick and only 31-
8 and 101-26 have glazes that are thicker than 0.5mm. Locally the thickness of a single glaze
corresponds w ith p etrographical d ifferences w ithin it, as thicker g lazes ar e u sually
mineralogically more ¢ omplex t han t hinner o nes. The vast m ajority c omprise an is otropic
glassy g lazeth ats howsn os igno f recrystallisation (94-24 m ay s how, v eryl ocal
recrystallisation) a nd o nly ¢ arry minor a mounts of opa ques a nd/or r adiating a nisotropic
material within. Although these acicular, anisotropic crystals are probably a silicate (?mullite
or potassium feldspar) they may b e v ery fine-grained h aematite; t hey ar e es pecially w ell-
developed in 23-6, 94-24 and 104-28.

A common glaze is weakly zoned and comprises main clay passing into a thin zone of pale
brown, very thin, acicular crystals with first order interference colours themselves passing out
into an opaque-free clear glaze (good examples include 9-2, 10-2, 75-19, 77-19, 79-19, 97-26,
101-26 and108-28). The texture at the clay-glaze junction suggests a glaze-clay interaction.

Other glazes show more co lour zo ning and are o paque-bearing, the s hapes o f the opaques
suggesting that haematite is more common than magnetite, and that the relationship between
the two oxides, as seen in polished thin section, is also true. Some glazes show no reaction rim
at t he cl ay-glaze j unction and these i nclude 1 02.27 an d t he t wo T icknall s herds (56-15
(V4270) and 68-17 (V4278)).

Midlands purple ware

Transmitted light studies of the glaze

No polished thin sections of Midlands purple ware were produced.

There is less uniformity thanis s hown by th e Cistercian-type wares and it is d ifficult to
distinguish b etween tr ue g lazes, s lag-like possible g lazes ( 754-13) a nd pos sible v itrified
fusion crusts (728-7, 51-12, 53-12 and 90-22).

Midland purple sherds vary from having no glaze — most of the Austin Friars Leicester sherds
are unglazed (only 93-23 is clearly glazed) — to having a very thick glaze; 16-4, 39-9 and 73-

18 (' V4283) have g lazes 1 .0mm, 0 .8mm a nd 6 mm thick r espectively. M ost g lazed p ots,
however, ha ve a ve ry t hin, <0.1-0.2mm glaze. The g lazes ar e s imilar i nr ange to those

Page 53



Midlands purple and Cistercian-type wares in the west Midlands in the 15th—16th centuries

described f ort he C istercian-type w ares, na mely s ome ha vingno o xidesb ut having
?mullite/potassium feldspar (73-18; Ticknall V4283), others carrying opaque phases that have
habits suggesting the presence of haematite (11-3 and 20-5) or haematite and magnetite 16-4
(some as entrained opaques) plus a lath-shaped anisotropic phase that may be mullite (39-9).

743 Conclusions
Glaze s tudy w as n ot able to ad d an y s pecific i nformation ab out t he ch aracterisation o r
provenance of this material.
7.5 Collated summary of results of analysis
Intotal 90 ICPS new samples w ere r un, making 109 int otal w hen ¢ ombined w ith A lan
Vince's samples, and 51 thin sections petrographically analysed. The fabrics of all sherds were
also classified by eye (macroscopically, and microscopically at x20 magnification), and as a
result 30 separate fabrics were identified and recorded. For the more detailed technical data
and reports see the Appendices 2—4.
The basic problem which this research was designed to address was that most of the Midlands
purple and Cistercian-type ware p roducts in the west M idlands ¢ ould not be distinguished
from o ne an other. T he i ntention o ft he r esearch was to try and es tablish m arkers for t he
identification of these w ares, p referablyat am acro-/microscopical level ( maxx2 0
magnification) but based on a firm foundation of differentiation established by the scientific
data o n t he cl ay ch emistry (ICPS) a nd pos sibly on s pecific mineralogy and ge neral hi gh
magnification description (petrographic and glaze study of thin sections).
The ICPS results have p roven indicative o fa ll th e s amples b eing a ssociated w ith th eir
respective p roduction cen tres, and these data are, therefore, valid for ch aracterising these
centres for future reference. This outcome is of considerable importance for this research as it
has enabled the results of other investigative work (especially the identification of fabrics by
eye) to then be applied towards the general identification of this material, and henceforward
the differentiation of one production from another, though centres identified by the ICPS as
producing a particular pottery type were not always identifiable to a known location.
2 o o
HERRE : |5 |5 [Be |8 g
e |E > 18 2 > |2 |€ [§e |5 s |8
Bls (3| : 13 |5 |25 |o 2 |s
© 2 = = = L E_ il & =
3 2 3 S =
1 REAO01 1 Wednesbury Lower High Street Cist No |A PCA C-Wednes Yes
2 REA02 1/ Wednesbury Lower High Street Cist No A PCA C-Wednes No
3 REA03 1 Wednesbury Lower High Street Cist No |A PCA C-Wednes No
4 REA04 1/ Wednesbury Lower High Street Cist No ?A PCA C-Wednes Yes
5 REA05 1 Wednesbury Lower High Street Cist No |A PCA C-Wednes Yes
6 REA07 2| Wednesbury Town centre Cist No | AE PCA B-unknown No
7 REA08 2 Wednesbury Town centre Cist No | AE PCA B-unknown No
8 REA09 2| Wednesbury Town centre Cist No A PCA C-Wednes No
9 REA10 2 Wednesbury Town centre Cist Yes ?A PCA C-Wednes Yes
10 REA11 2| Wednesbury Town centre Cist No A PCA C-Wednes Yes
11 REA12 3| Wednesbury Lower High Street service MP Yes B Yes
trenches
12 REA13 3| Wednesbury Lower High Street service MP No B No
trenches
13 REA14 3| Wednesbury Lower High Street service MP No B No
trenches
14 REA15 3| Wednesbury Lower High Street service MP No|C Yes
trenches
15 REA16 3| Wednesbury Lower High Street service MP Yes B No
trenches
16 REA17 4 Wednesbury Market Place MP No | D Yes
17 REA18 4 | Wednesbury Market Place MP No B Yes
18 REA19 4 Wednesbury Market Place MP No | ?D No
19 REA20 5 Wednesbury Meeting Street MP No ?C No
20 REA21 5| Wednesbury Meeting Street MP No | D Yes
21 REA22 6 Burslem Market Place Cist No E Yes
22 REA23 6 Burslem Market Place Cist No |F Yes
23 REA24 6 Burslem Market Place Cist No G Yes
24 REA25 6 Burslem Market Place Cist No |G No
25 REA26 6 Burslem Market Place Cist No H No
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109  REA95

7.5.1

26 Bordesley Abbey Cist No | AA F109(iii) | Ticknall 1 Yes | ?Nuneaton
27 Bordesley Abbey Cist No 'Y F109(iv) | PCA C-Wednes Yes | ?Wednesbury
27 Bordesley Abbey Cist No | Z F109(iv) | PCA C-Wednes Yes | ?Nuneaton
28 Bordesley Abbey Cist No  AB F109 PCA B-unknown Yes | ?Nuneaton
28 Bordesley Abbey Cist No Y F109 PCA C-Wednes No

28 Bordesley Abbey Cist No ?Y F109 PCA B-unknown No

28 Bordesley Abbey Cist No X F109 PCA B-unknown No

28 Bordesley Abbey Cist No Z F109 PCA C-Wednes Yes | ?Wednesbury
28 Bordesley Abbey Cist No Y F109 PCA B-unknown No

Table 11 Samples with concordance of scientific and visual grouping of fabrics (see Tables
1-2 for more details of specific site origins for sample sherds)

Defining characteristics of production centres

The following collates the conclusions of the analytical work und ertaken and applies these
towards the better d efinition o f'th e p roducts o f th e p roduction c entres to aid any possible
potential for differentiation. The collation takes the order of ICPS first, then thin section and
fabric d efinition b ecause the I CPS provided the b est e vidence for id entification o f groups
sharing a common source (in terms of more absolute scientific data), against which both thin
section analysis and fabric types (the latter as defined both macro- and microscopically) could
then be compared to assess whether visual characteristics could be correlated.

Glaze and o ften fabric colour are here d iscounted as u seful for the general purposes of
differentiation as these are generally so variable.

Wednesbury Cistercian-type

ICPS — overall Cistercian-type ware w as distinctive asa gr oup and distinct f rom th e
Wednesbury Midlands purple. W ednesbury Cistercian-type ware fell into two clay chemical
groups (PCA groups B and C); C1i s very probably Wednesbury production and B is of
unknown origin, possibly another production at Wednesbury or elsewhere (see Fig 4).

TS — None o fthe Wednesbury fabrics (Cistercian-type and Midlands purple) as a w hole
exhibited any distinctive markers petrographically.

Fabric definition (macroscopic to x20) — The Wednesbury Cistercian-type ware was typically
fine sandy but often with an abundant fine pale flecking (fabric A), though some was slightly
coarser an d | acked t he flecking ( AE). There was also at endency to exhibit vo ids w hich
indicated in this case poorly worked clay.

Other diagnostic criteria (macroscopic) — the main form seemed to be the double-handled cup
and, where d ecorated, there was only a v ery l imited r epertoire o f m otifs (eg clay p ellets
stamped with a wheel design). The cup bases usually exhibit parallel striations.

Overall comparison with other production centres based on fabric

The principal Wednesbury fabric (A) seems relatively distinctive, though the other fabric-type
(AE) is close visually to Ticknall fabric; the far more limited Wednesbury repertoire of form
types (ie mainly cups) and of decorative motifs, s hould h elp with id entification. It is also
marked by having bases which exhibit parallel striations resulting from the way it was cut off
the wheel-head (though similar evidence has been seen from Burslem). Fabric A corresponds
with PCA group C, and fabric AE with PCA group B, the final stage of ICPS analysis (cf Fig
7) showing PCA groups B and C as distinct from Ticknall (ie both Ticknall 1 and 2).

Wednesbury Midlands purple
ICPS — Wednesbury Midlands pu rple is d istinctive asa gr oup a nd from Wednesbury

Cistercian-type ware. Two of the sites (Lower High Street service trenches and Market Place)
were distinguishable from each other, and possibly from the Meeting Street material.
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TS — None of the Wednesbury fabrics (Cistercian-type and Midlands purple) as a whole have
any distinctive markers petrographically.

Fabric definition (macroscopic to x20) — At x20 the Wednesbury Midlands purple appears to
be more variable than the Cistercian-type (ie 3 MP fabrics id entified); these fabrics do not
correspond with the three different sites. They appear very different both in quartz content and
even clay colour — though one possible shared feature is rare dark pellets which can look dark
red or grey (?according to firing as per 19-5) and sometimes quite cindery (15-3).

Other diagnostic criteria (macroscopic) — None have been distinguished. However, relatively
little material has been published from this production centre.

Overall comparison with other production centres based on fabric

The Wednesbury Midlands purple appears not to be visually very homogenous but not in the
way suggested by the ICPS results. In the absence of any form criteria it p resently s eems
unlikely that this material is distinctive enough to be separated easily from Midlands purple
from other production centres.

Burslem Cistercian-type

ICPS — Overall th e B urslem samples (both C istercian-type a nd M idlands pu rple) were
chemically distinct and the Cistercian-type ware clay chemistry was slightly different to that of
the Midlands purple.

TS — There w as n othing d istinctive p etrographically ab out the Burslem samples, except
overall there was greater diversity of fabric types.

Fabric definition (macroscopic to x20) — Four different fabrics were d efined by eye; the
spread between the two sites was not consistent as four fabrics were defined for the Market
Place s ite (no de tailed fabric de scription w as a vailable f or ¢ omparison i n B oothroyd a nd
Cortney 2004), whereas all the School of Art fabrics were much the same. Fabric H is quite
distinctive as it contains larger quartz than Wednesbury or Ticknall, and it is strikingly even in
grade; mainly reduced. T he o ther fabrics d o s uggest a co nsiderable r ange o f pastes being
used, though one fairly consistent inclusion type, though rare, is the dark red or grey/purplish
(dependent o n firing) i ron-rich p ellet, and overall the fabrics 100k more vitrified (and are,
therefore, harder). Clearly an iron-rich clay has been used.

Other d iagnostic cr iteria ( macroscopic) — the p ublished ty pe-series for t he Cistercian-type
wares suggests that the preferred form differed from that at Wednesbury, as it was an everted
rim cup which contrasts with the more bulbous and more upright and shorter rimmed cup from
Wednesbury ( thisi s av eryt entative a nd p reliminary s uggestion based o nth e limited
published evidence).

Overall comparison with other production centres based on fabric

Depending on how common fabric H is as a whole, this may be a useful indicator of Burslem
Cistercian-type ware products. W hen o ther fabrics are used at present they seem not to be
obviously distinct enough to be applicable to wider use (though the size of the present sample
has hampered this determination, and a l arger sample is required). It is just possible that the
presence o f the iron-rich p ellets and th e tendency to greater vitrification may b e useful as
indicators. The possibility of form differentiation from Wednesbury needs to be explored (see
above), and, judging from the sampled material (though too small), the Burslem Cistercian-
type seems to be cruder in form execution than for Wednesbury.

Burslem Midlands purple
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ICPS — Overall th ¢ B urslem s amples ( both Cistercian-type an d Mi dlands p urple) w ere
chemically distinct and the Cistercian-type ware clay chemistry was slightly different to that of
the Midlands purple.

TS — There w as n othing d istinctive p etrographically ab out the Burslem samples, except
overall there was greater disparity of fabric types.

Fabric definition (macroscopic to x20) — The Burslem Midlands purple (fabric I) appeared to
be a very consistent product which was basically very similar overall to Cistercian-type fabric
H except that the quartz size was higher (0.25mm in contrast to 0.1mm), but generally just as
even graded and abundant. Fabric J would appear to be a relatively slight variation where the
quartz appears less in evidence as the surrounding matrix is more heavily vitrified. Overall
fabric colouring at the break, where high-fired, is also very consistent as a medium purple, and
it is clearly an iron-rich clay.

Other diagnostic criteria (macroscopic) — None has been specifically distinguished. A useful
site form-series has been published (Boothroyd and Courtney 2004) which shows a range of
forms, which includes forms separate from jar forms (eg chafing dishes).

Overall comparison with other production centres based on fabric

Since the fabric is generally relatively distinctive and consistent it w ould seem hopeful that
Burslem Midlands pu rple could be di stinguished by e ye, a nd di stinguished f rom o ther
Midlands pu rple. In fabric t he B urslem Midlands pu rple seemstobeam ore co nsistent
product than the Wednesbury equivalent.

Nuneaton Cistercian-type

ICPS — Overall the N uneaton p roducts w ere ch emically d istinct from the o ther production
centres, and its Cistercian-type ware was slightly different form its Midlands purple. The high
proportion of wasters for both the Cistercian-type and Midlands purple provides a high level
of confidence that local products were analysed.

TS — Both Cistercian-type and Midlands purple are similar to each o ther; there are subtle
differences between the products of Nuneaton and the other production centres, in that some
igneous rock can be in evidence.

Fabric definition (macroscopic to x20) — Two Cistercian-type fabrics (K and L, the latter
apparently much the commoner) were identified but they were very similar to each other in
that both contained abundant quartz which seemed to be in two grades (abundant <0.1mm and
rare ¢ 0.25mm). F abric K also contained rare r ounded f ine w hite s andstone ( rather I ike
Wednesbury though in the latter case it was more in evidence); both have rare/sparse dark red
inclusions up to 0.25mm, but they were more in evidence in the lower fired fabric K example.
Occasionally the fineness in terms of the grade of quartz used for Fabric L was notable though
this seemed to be an exception; of course the present number of samples is too small to be
sure. Mayes' fabric E ('red-firing with no inclusions'; M ayes and Scott 1984, 197) may be
comparable to fabrics K and L ( this project) if it is assumed th at th at th is r efers to their
macroscopic ap pearance, M ayes f abric E b eing a f iner fabric than Mayes D ( Midlands

purple).

Other diagnostic criteria (macroscopic) — Cistercian-type ware forms are variable but this type
seemed to be relatively infrequent compared to the other products of these kilns. Some of the
forms have a s ingle ha ndle ( mug form) a nd w here dou ble-opposing h andles a re u sed on
bulbous cups (Mayes and Scott 1984, 160, fig 108) the cups are less bulbous but have a
slightly taller rim than Wednesbury examples, and the rim is not as everted as for Burslem
examples. Therefore, it seems likely that form criteria will also be useful for differentiating
these wares.

Overall comparison with other production centres based on fabric
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A combination of fabric and form may allow differentiation of Nuneaton Cistercian-type from
other production centres. Nuneaton Cistercian-type ware seemed relatively distinctly different
in fabric from both W ednesbury fabrics (A and AE) but more similar to the main type of
Burslem Cistercian-type (fabric H), especially where Nuneaton was at its finest (in terms of
the q uartz b eing a tits s mallest; f abric L ); g enerally th e N uneaton m aterial is at least
moderately sandy (some quartz being evident by eye).

There is also the possibility that some differentiation of Nuneaton material may be possible on
the grounds of form, though much more study and publication of Wednesbury material is still
required before this aspect can be fully assessed.

Nuneaton Midlands purple

ICPS — Overall the Nuneaton p roducts w ere ¢ hemically d istinct from th e o ther production
centres, an d i ts Midlands purple was s lightly d ifferent fromits Cistercian-type. T he hi gh
proportion of wasters for both the Cistercian-type and Midlands purple provides a high level
of confidence that local products were analysed.

TS — Both Cistercian-type and Midlands purple are similar to each o ther; there are subtle
differences between the products of Nuneaton and the other production centres, in that some
igneous rock can be in evidence.

Fabric definition (macroscopicto x20) — Two Midlands purple fabrics (M and N ) were
identified which mainly seemed to correlate respectively to specific sites as follows: Chilvers
Coton kiln 34 (east of Bermuda Road), and Harefield Lane kilns 40 and 42 (Mayes and Scott
1984). Again these are quite similar in that both are abundantly sandy; in fabric M the quartz
is all finer (0.20mm compared with 0.25-0.50mm for fabric N) and there is little sign of the
moderate red/black pellets of fabric N. Visually fabric M is similar to K (the least common
Chilvers C oton Cistercian-type fabric) suggesting th at C istercian-type w are w as s ometimes
made in the less coarse of the Midlands purple ware fabrics. Mayes' Midlands purple fabric D
description (though brief; Mayes and Scott 1984, 40 and Williams 1984, 197) sounds like it
broadly corresponds with fabrics M and N (this project).

Other d iagnostic cr iteria ( macroscopic) — A gr eat q uantity a nd r ange o f ceramics w as
produced by the 42 kilns excavated at Chilvers Coton in 196771 (Mayes and Scott 1984),
though these o perated from the 13th century and itis less clear how much production was
happening in the 15th—16th century; however the sheer number o f kilns producing Chilvers
Coton Mayes fabrics D and E suggest it was extensive.

Overall comparison with other production centres based on fabric

There was a cl ose r esemblance b etween N uneaton an d B urslem Midlands purple as both
contained abundant quartz of much the same grade, the former looking slightly more uniform
than the latter. None of the Wednesbury Midlands purple had this regularity of inclusion size
and this high uniformity of inclusion type and size.

Ticknall Cistercian-type

ICPS — The T icknall Cistercian-type fell in to tw o chemical groups. T he C hurch L ane
Cistercian-type (apart from one sherd, sample no. 65) together with all the Ticknall Midlands
purple formed a chemically similar group (= Ticknall 2) which was distinguishable from other
production centres. The Peat's Close Cistercian-type and one of the Church Lane Cistercian-
type sherds (sample 65) formed a d ifferent ch emical g roup (= Ticknall 1 ); t here w ere
similarities with PCA groups B and C, but this Ticknall group (1) remained distinguishable
from these.

TS — Petrography in dicates th at Cistercian-type and Midlands purple have d ifferent gr ain
sizes.
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Fabric definition (macroscopic to x20) — The Cistercian-type is heavily tempered with a very
fine ev en-sized q uartz s and th at is b arely v isible at x 20; o nly o ccasional 1 arger ? quarzite
grains are visible.

Other diagnostic criteria (macroscopic) — The widespread use of applied white clay decoration
is a notable feature of this ware type from both the sites sampled here, and from other Ticknall
sites (Church L ane: B oyle and R owlandson 20068, 13 fig 10; Spavold and B rown 2005,
chapter 6). The applied decoration on Peat’s Close Cistercian-type is diverse, complex and of
high quality (eg lace p atterns, flowers, fish and a nimal m otifs, site 6 : S pavold and B rown
2005, chapter 6). Few complete profiles have yet been published but the everted-rimmed cup
does seem to be well represented (eg Peat’s Close: Spavold and Brown 2005, appendix 2, no
10, site 6; Church Lane: Boyle and Rowlandson, 2006—8, 13 fig 10) which is also evident at
Burslem (cf Ford 1995, 36-7 figs 21-2; Barker 1986, fig 1, nos 1—4; Boothroyd and Courtney
2004, 91-3 fig 14; referred to here as flared cups).

Overall comparison with other production centres based on fabric

In fabric this ware is generally distinguishable from W ednesbury and Nuneaton Cistercian-
type wares because of its fineness of q uartz, h owever s ome o f'the 1ess co mmon B urslem
material was even finer (fabric G) and it was very similar to the main Burslem Cistercian-type
fabric (H). Similarity in cup form also seems e vident and s o distinguishing T icknall from
Burslem Cistercian-type could b e visually p roblematic. The wide range o f unusual applied
decoration, however, makes this ware potentially recognisable.

Ticknall Midlands purple

ICPS — All the Ticknall Midlands purple together with the Church Lane Cistercian-type (apart
from o ne s herd, s ample 6 5) formed a ch emically similar group w hich w as d istinguishable
from other production centres (=Ticknall 2).

TS — Two Midlands purple sherds were ex amined p etrographically; no s pecific traits were
identified.

Fabric definition (macroscopic to x20) — All the Ticknall Midlands purple seemed similar in
that it w as regularly associated with relatively well-sorted quartz of about 0. 50mm, some of
which seemed quite angular, and irregularly scattered, the latter perhaps denoting relatively
poor clay mixing. The presence of some interleaving of clays also suggested the latter. Despite
the possibility of using a relatively iron-poor clay the final colour when high fired was still the

typical purple.

Other diagnostic criteria (macroscopic) — Very little of this material has so far been published
as the more highly decorated Cistercian-type wares have so far attracted far more attention.
For instance, while reporting on large quantities of kiln material, only very limited references
to this type have be en made by S pavold and B rown (2005), and only a single form was
illustrated for P eat's Cl ose (ibid 95, fig 30). Usefully m ore Midlands pu rple forms h ave
recently be en published by B oyle and R owlandson (2006-8, 51—6) suggesting that a fairly
standard range was p roduced, t hough this makesi ts visual differentiation from other
production centres more problematic.

Overall comparison with other production centres based on fabric

The visual qualities of the Ticknall Midlands purple fabric were not generally that distinctive
from other Midlands purple. Though when highly fired it took on the typical purple colour of
the type, there were indications that the clay was not as iron-rich (eg sample 70-18) as others
included in this project; for instance, some Nuneaton seemed to indicate a similar trait (51-
12). Ticknall Midlands purple can have interleaved clays of different colours, a characteristic
shared w ith W ednesbury. T herefore g enerally T icknall Midlands purple exhibited as pects
shared w ith m uch o f't he o ther Midlands pu rple. H owever, t he T icknall Midlands pu rple
generally contained larger quartz (0.50mm) w hich w as p resent i n m oderate t o co mmon
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7.5.2

quantities, when compared with the other Midlands pu rple, a nd th is s eemed its m ost
distinctive trait.

Comparative criteria for identification of wares by fabric-type (macro-/microscopically)

at consumer sites

753

The following is a list o f'th e p otential c riteria w hich h ave e merged as the possible main
distinguishing features in terms of fabric when seeking to differentiate similar-looking wares
from different production centres. In some cases there are inherent properties though in other
cases a process of el imination is required; clearly the latter is less desirable, as it does not
entirely rely on intrinsic qualities (for fuller descriptions see Appendix 2):

Cistercian-type wares

Wednesbury (2 fabrics) — (fabrics A and AE) the one (A) a very fine paler red or grey fabric,
with little visible quartz and typically shows pale flecking; occasional fine white sandstone,
and the other (AE; high fired) purple with a similar composition with additional sparse quartz
up to 0.50mm;

Burslem (4 fabrics) — (fabrics E, F, G, H) very variable production which can be coarser with
sparse quartzup to 0. 50mm (F, G), but also included a very fine p ale fabric (E) without
visible quartz and a very fine pale red fabric (H) with larger quartz (0.25mm);

Nuneaton (2 fabrics) — (fabrics K, L) fine paler red or purple (high fired) fabric with abundant
just visible quartz and sparse to moderate larger quartz up to 0.25mm; occasional fine white
sandstone;

Ticknall (1 fabric) — (fabric AC) very fine medium red or grey/purple (high fired) fabric with
little visible quartz.

Some of the Wednesbury, Burslem and Nuneaton products looked very similar to each other
in general fineness; Nuneaton and some Burslem were noticeably coarser.

Midlands purple wares

Wednesbury (3 fabrics) — sometimes common quartz (fabric B) and sometimes little quartz (C
and D), otherwise generally there are more d ark/deep red iron-rich inclusions up to about
Imm (especially fabrics B and C) than other fabrics though similar inclusions also occur in
other Midlands purple fabrics;

Burslem (2 fabrics) — (fabrics I and J) common/abundant 0.25mm quartz ie very similar to
Nuneaton and smaller than for Ticknall;

Nuneaton (2 fabrics) — (fabrics M and N) the quartz is abundant and 0.20—0.25mm ie similar
to Burslem (but some up to 0.50mm);

Ticknall (1 fabric) — (fabric AD) moderate 0.50mm quartz is larger than for other centres.

Comparison of production centre fabrics with consumer site fabrics

Bordesley Abbey Cistercian-type ware

It proved possible here to identify by eye a principal Wednesbury fabric (A). Comparison with
the ICPS data suggested the refinement o f the o riginal W ednesbury fabric (A) and it was
possible to subdivide the original fabric A and define a second fabric (AE). This second fabric
did correspond with PCA group B; this then enabled more of the Bordesley to be identified to
fabric (as fabric AE). Also one Bordesley sample (101) could be assigned to Ticknall in the
light o f the ICPS results, as it correspondedtoa T icknall M idlands pu rple f abric in
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7.5.4
centres —

appearance. However, two sherds (fabric X) remained unassigned visually to a corresponding
production centre, and these were both highly vitrified and with no visible inclusions.

Austin Friars Leicester Cistercian-type ware

Visually the Leicester Cistercian-type was identifiable as either Ticknall or Wednesbury, and
mainly th e former — all v ery fine fabrics. This accorded w ell w ith th e s cientific d ata, in
particular sample no. 75 being identified to Wednesbury by all methods. In the case of sample
no. 77 a visual identification of its being a Ticknall product was negated by its assignment by
ICPS as belonging to PCA group C. Otherwise there was a p erfect correspondence between
the ICPS and visual identifications.

Austin Friars Leicester Midlands purple

In p ractice it w as n ot p ossible to positively a ssign on f abric-type any o f't he L eicester
Midlands p urple t o a ny o ft he p roduction c entres in this survey; though the m ajority
approximated visually quite closely to the Ticknall fabric, their generally iron-poor clay did
not seem such a good fit. This conclusion is to some extent led by the ICPS which grouped
these samples together but was not able to indicate a production area, but suggested that it
might well be on similar geology to the Nuneaton material.

Characterising, comparing and identifying the products of the various production
some conclusions

Any conclusions about the comparative identification of differently sourced Midlands purple
and Cistercian-type wares based on the results of this project need for the present to remain
highly provisional, as the extent of analysis has been fairly limited in terms of sample size. In
some cases very little is known or p ublished ab out s ome o ft hese p roduction cen tres (eg
Ticknall), whereas others have been published some years ago in quite an abbreviated fashion
given the scale of excavated material (ie Chilvers Coton). In the case of Wednesbury there has
more recently been a great deal of evaluation work and some excavation has followed (eg in
2006-7), but then the progress to publication has been slow (ie assessment by Edgeworth et a/
2009); however the outcome of this work would s till be the first c omprehensive s tudy of
Cistercian-type from Wednesbury, and it may well shed more light on the characterisation of
this ware type than has been possible in this study. It is hoped that archaeological work at this
important centre will continue forthwith into full analysis and publication. However, for the
moment the amount of information and its quality varies between the production sites and this
project should only be regarded as a first step towards establishing an overall perspective on
this material.

The ICPS results in particular, however, have wholly succeeded in differentiating the various
production centres, and have, i n ad dition, t herefore, led to b eing able to suggest p ositive
identities for all the sherds from the tw o c onsumer s ites, € ven w hen t his w as no t a lways
associated with a p rovenance (ie much of the Leicester Midlands purple). The results of the
petrographic w ork h as co nfirmed t hat this ty pe o f a nalysis h as r elatively little to directly
contribute to wards id entifying th ese w are ty pes, th ough it h as r evealed th at th e Nuneaton
wares do include occasional igneous rock which distinguishes pottery from this source from
the other production centres in this survey, though its rarity renders this less useful for the
purposes of practical identification.

The consistency of the ICPS data in grouping the pottery has enabled a concerted effort to be
made using the visual/microscopy criteria to differentiate the different production centres (see
above). The limited number of samples, however, leaves some considerable uncertainty about
how valid any such characterisation is, but on the b asis o f the available ICPS evidence it
would seem to have some credibility, and is, therefore, a foundation to build on for the future,
especially as in some cases a good correspondence was achieved in the identification by eye
of the consumer site pottery to fabric (both Ticknall and Wednesbury wares).
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It is im portant t o r emember t hat t he p rojectis a p ilot s tudy, an d o ne which has clearly
necessitated a considerable degree o f flexibility with regard to the detailed ap proaches and
outcomes co mpared to the theoretical framework set out inthe PD. As a result it was not
always possible to access the material we ideally desired for the scientific testing.

. Conclusions

Late medieval/transitional wares: the ceramic perspective prior to the project

Midlands purple and Cistercian wares are some of the commonest wares on transitional, late
medieval-post-medieval sites and are widely used as a ch ronological indicator. Production
took place atan umber o f centres inthe west Midlands from the 1 6th c entury (and it is
presumed in the 1 Sth) until the late 1 7th c entury when Stoke-on-Trent ( Staffs) ef fectively
overwhelmed its competitors. Yet the early years of this major ceramics industry with its new
pottery types are not understood, neither when nor where the earliest production took place, or
its m arket ar ea. D espite s izeable d eposits o f wasters from a number o fw est M idlands
production centres, commentators have continued to highlight the fact that excavation of these
potteries has failed to provide convincing dating evidence for the inception of the industry, or
make it possible to distinguish the potteries’ products and thereby to link traded wares back to
production sites (eg Boothroyd and Courtney 2004, 94—6; MPRG meeting at Sharpe's Pottery
Museum, in Swadlincote on 27 October 2007).

There are potentially several key excavated consumer sites in the region with stratified early
material ( pre-Dissolution and D issolution-dated material), and two were identified as a test
case f or th is p ilot s tudy, o ne to th e south-west of andt he o ther to th e north-easto f
Birmingham. The cer amics from both the monastic houses o f Austin F riars L eicester, and
Bordesley Abbey (Redditch, Worcs) — purchased at fairs and markets or from itinerant traders
— are likely to have originated from more than one production centre, as at both sites visual
variation in the fabrics of the wares had been recorded (for summary see Appendix 1, and
Table 2). At Bordesley, four distinct fabrics were identified among the Cistercian-type ware
vessels. At Austin Friars Leicester four variants of Midlands purple ware had been identified
(Woodland 1981). David Barker (pers comm) had s uggested t hat o ne o ft he B ordesley
Cistercian-type fabrics resembled the material produced at Stoke, and another one, some of
the Ticknall Cistercian-type products. Anne Boyle, Sue Brown, Janet Spavold and colleagues
had s uggested t hat C istercian-type ware t hat ap pears t ypologically ( form an d d ecoration)
identical to material collected from P eat’s C lose T icknall is id entifiable a t A ustin F riars
Leicester in phase 9A, associated with Church Lane Ticknall style Midlands purple ware and,
similarly, t hat M idlands p urple w are v essels r eported from Austin Friars Leicester were
typologically similar to forms from Church Lane (Austin Friars phases 7A and 9A) and Peat’s
Close (phase 9 A) and were s upplied from there ( Boyle 2002 -3, 116; Spavold and B rown
2005, 43, 93, 95-6; B oyle and R owlandson 2006 -8, 58). Given the p roximity o f Chilvers
Coton Nuneaton, to both these consumer sites, it was also anticipated that Nuneaton products
would have reached one or both. However, prior to this project none of these suggestions had
been corroborated by scientific fabric analysis.

Late medieval/transitional wares: the ceramic perspective developed during the project

Characterising Cistercian-type and Midlands purple wares produced across the west Midlands
using s cientific analysis has been the core o fthis project, as the essential first step in any
attempt to ad dress t he w ider i ssues s uch as chronological d evelopment a nd d istribution
patterns. These wares are visually difficult to distinguish and few vessels on consumer sites
can b e co nfidently at tributed t o0 a p roduction cen tre, al though r esearchers h ave attributed
particular decorative motifs or visual characteristics to a manufacturing location.

The es tablishment o fch emical signatures ( by i nductively co upled p lasma s pectrometry
[ICPS]) for the various p roduction cen tres h as s ucceeded i n s eparating o ut t he d ifferent
centres demonstrating that this line of analysis is potentially very effective for discriminating
between the various centres, and even b etween Cistercian-type and Midlands p urple wares
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from the s ame cen tre. The a pplication o f thin s ection p etrography has no tr esulted i n
particularly u seful in formation f or th e s ame p urpose, but this wasto someextenttobe
expected given the nature of the pottery fabrics being investigated.

The keyparto fthe project wastorelate t he scientific work to the visually observable
characteristics of the fabrics. As a pilot study this project was not able to encompass the whole
gamut of ceramic attributes, in particular typology of forms, decoration and glaze colours. The
independent v isual e xamination o f the p ottery fabrics defined 30 fabrics from 109 samples
representing the e ight p roduction 1 ines s howing t hat t here w as a ¢ onsiderable d egree o f
variation in the clay matrices used. This suggested that the very small number of samples used
could well have omitted other fabrics and also that it w as difficult, given such variation, to
define the range of fabrics: that is, it was uncertain, looking at such small numbers, whether
any v ariation w as w ithin a fabric-type or w hether it a mounted to d ifferent fabric-types. A
further difficulty would be if there was no pottery in the selected consumer site samples for
some of the production centres, then the exercise in matching could not be put to the test, and
the ICPS data analysis did indeed show this to be the case (eg for Burslem).

Setting th ese d ifficulties a side it w as felt that some considerable headway was made with
defining fabrics w hich w ere d istinct enough and could b e as signed t o s pecific ¢ entres by
visual e xamination, and this was particularly the case for Wednesbury Cistercian-type ware
and T icknall M idlands purple. N ot s urprisingly th ese w ere fabric-types t hat w ere also
numerically well represented in the samples from production c entres suggesting they w ere
potentially more consistent types that might then be expected to be traced to consumer sites.
However t he r esults ev en h ere w ere n ot en tirely cl ear-cut, for though T icknall Midlands
purple fabric was visually recognised from Austin Friars Leicester, a lot of other material was
also visually assigned to this type whereas, according to the ICPS results, this is a group that
is similar to Nuneaton, and, therefore, still remains unidentified to as pecific source.
Previously links between Ticknall products (both Cistercian-type and Midlands purple wares)
and Austin Friars Leicester had also been suggested on typological grounds (eg Boyle and
Rowlandson 2006-8, 58); in the case of the Midlands purple ware this typological attribution
to Ticknall may now be usefully revisited in the light of these ICPS results.

Even where fabrics could not be visually identified to a specific production centre the results
of the project potentially allow some centres to be eliminated from consideration due to the
recognition o f'th eir r elatively more distinctive fabric ch aracter ( Ticknall M idlands p urple
being consistently coarser in fabric) compared to others. This may allow the development of a
system of m ulti-centre at tributions an d 1 ead t o selective ICPS an alysis w hich co uld b e
interpreted against the background of data from the present project. A ccordingly this report
contains all the technical supporting e vidence including numbered and tabulated ICPS plots
(Figs 2—7). Hopefully this availability of extensive data will stimulate more analysis being
undertaken.

This project has followed a proven methodology. An ICPS-based analysis of a v ery similar
group of material, post-medieval tin-glazed fine wares and tiles produced at several centres in
London, where styles were widely imitated and potters moved between pothouses, proved to
be a v ery successful characterisation exercise, in that it identified the products of individual
manufactories, w ith m uch w ider im plications for th e in dustry as a whole and future w ork
(Hughes 2008) . The r esults f or C istercian-type an d M idlands p urple w ares s eemed to be

equally successful, again d emonstrating t he ex treme ef fectiveness o f't his t echnique f or
distinguishing relatively homogeneous wares emanating from many centres, where at the same
time the minutiae of variation are not presently understood. T aking several centres together
has allowed the variation that is very apparent in the fabric-types to be defined, not only in
terms of their inherent qualities but also in terms of differences from each other which adds a
further le vel o f distinction, and, for t he pu rposes of r egional s tudies, th is is p otentially
important. When working with samples from production centres this has given us the ability to
define various fabric-types which, on the face of it, were entirely plausible as the products of
different centres. The application of these fabrics to sorting material from the two consumer
sites resulted in a reasonable level of success in terms of the visual identification of fabrics to
source. However, greater confidence was instilled where the visual results coincided with the
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groups established by ICPS analysis where the latter could be most clearly determined to an
identifiable source.

There was 1 ess ap parent success w here the ICPS itself was not able to d etermine a lik ely
source (ie all the Leicester Midlands purple), as much of this pottery was assigned visually
mainly to Ticknall, which seems to contradict the ICPS designation of 'similar to Nuneaton '.
It was ironic that a high proportion o f the consumer site samples (ie Austin Friars Leicester
Midlands purple) turned out to sit outside the production centres included in this project, as
this lim ited th e o pportunity to d emonstrate matching of m aterial b etween co nsumer an d
production s ites. It was i ndeed ve ry s urprising t hat no Nuneaton m aterial was p ositively
identified at Leicester or B ordesley A bbey given the apparently huge s cale o f p roduction.
However, given that the Leicester Midlands purple was a co nsistently distinct group it m ust
raise the interesting possibility of an (as yet) unknown major production centre, although it
cannot be discounted that this was a sign of the overall project sample size being too low to
represent fully the range of types from each o fthe known major production centres in the
region.

Late medieval/transitional wares going forward

In the case of those production sites situated in modern urban contexts it is likely that much
more will come to light in the course of future archaeological work carried out as part of the
development p rocess, b ut there is also c urrently an in ability to deal effectively with large
quantities of this material, as our ability to sort and record it in a rapid and efficient way has
not been fully developed. Part of such development would consist in having a clear definition
of fabrics and forms to facilitate sorting and the capture of data; the expense of dealing with
any new kiln groups would then be minimised so that resources could be focused on the better
publication o f key material. Hopefully this project will have contributed to helping with this
situation by providing a better definition for fabric distinctions for use on consumer sites as a
foundation for the gradual accumulation of data for further characterising this material. It has
done t his by e mphasising th e fabric in tegrity o f m aterial from th eir r espective production
areas, even w here they w ere market cen tres (eg W ednesbury), and b y p ointing o ut where
fabric differences do exist between centres as well as fabric overlaps between centres, where
special caution is needed. At the least this has established some of the salient p oints which
could assist future researchers in this area.

It is very important that attention is also turned to forms (and surface treatments and glaze) in
order to complement the current work on fabrics. This necessitates a programme of publishing
a co mplete r ange o f forms, especially f or t hose p roduction cen tres ( eg W ednesbury and
Ticknall) where this aspect is currently under-documented given the evident scale of
production and the amount of material that has now been excavated in more recent years. As
more m aterial is p ublished f orm-based cr iteria w ill b ecome m uch m ore important for the
differentiation of products from different centres, and may ho pefully overcome some of the
present difficulties that have been encountered by approaching this material solely through
their fabric-types as in the present study.

Other dissemination

A note on the then ongoing project was published in the MPRG newsletter in 2009, and a
further short report is intended to be published here.

Recommendations

General — archives

The d ifficulty i n 1 ocating m ajor a rchaeological a rchives in museums highlights a need for
better tracking and identification o f ar chaeological ar chives, an d t he p otential value o fa
national database o f ar chaeological ar chives. T he d ifficulties w e ex perienced i n g aining
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access to material were often exacerbated by the location or method of storage (due to heavy
demands on storage space) and on o ccasion b y i nsufficient k nowledge o nt he p arto f
collections managers of the archives, their structure and archaeological context, and of their
value t o t he ar chaeological co mmunity as a research resource, s uggesting t hat c uration o f
archaeological archives in regional centres rather than locally would actually improve access
for users. Region-wide studies like this one, which are all too rare, could then be easier to
carry out.

General — geology

The broad national mapping of the raw natural materials used for ceramic manufacture has
been undertaken by the British Geological Survey and productive uses are briefly considered
during their reporting, but there has been no detailed chemical work on clays as such material
is c onsidered o f little e conomic v alue, ap art from where historical p ottery p roduction s ites
have o ccasionally b een s tudied h olistically in th eir ceramic landscape and eco logy (eg at
Bordesley Abbey; Hughes 1993).

Being an extractive industry there is always the possibility that potting clays have been totally
exhausted but in the case of the major industries studied here the exploitation of very major
geological deposits (usually the Carboniferous Middle/Upper Coal Measures) was the norm.
Though the present archaeological study is not dependent on such data for its interpretation of
locally sourced pr oducts, the a vailability o f's uch d ata w ould co nsiderably en hance t he
conclusions drawn from the ICPS data in particular. Consideration might, therefore, be given
to the establishment of a d atabase of such data derived from local clays for reference during
future studies o f this kind. Such data may be ofimportance as much for intra-centre, as for
inter-centre, resolution where production centres covered large areas.

The present petrographic study has, however, co nfirmedt her elative | imitations o f
petrography (clay body and glaze) for these fine-grained highly fired ceramics, both coarse
(Midlands p urple) and fine ( Cistercian-type) wares, given the nature o fthe fabric matrices
used.

Inception of Cistercian-type and Midlands purple industries

Though this project was not specifically addressing the question o f the first p roduction o f
these wares it has confirmed the presence of Wednesbury (ICPS PCA group C) and Ticknall
(1) Cistercian-type wares at Austin Friars Leicester in pre-Dissolution deposits of phase 7A,
whereas the Midlands purple in the same phase and later (latest pre-Dissolution; phase 9A)
was derived from el sewhere. At B ordesley A bbey W ednesbury (ICPS P CA group C) and
Ticknall (1) Cistercian-type wares were also confirmed, and here these were supplemented by
ICPS PCA group B-unknown, and all were associated with pre-Dissolution and later deposits.
With the greater definition of these wares at consumer sites it may well be possible to inject
much greater precision into our understanding of their earliest development and so establish
where the first production of this material occurred in the region.

Distribution of Midlands Cistercian-type and Midlands purple wares

The results of this project suggest th at d istributions may n ot b e r eadily p redictable b ased
simply on distance from markets (ie the ap parent ab sence o f N uneaton w ares from A ustin
Friars Leicester). Clearly visiting more collections with consumer site assemblages, such as
assemblages from C oventry an d W arwick, would b e h elpful w ith s pecific r egard to th e
Nuneaton q uestion, b ut g enerally th e e stablishment f or th e first tim e o f the presence of
Wednesbury and Ticknall wares at Bordesley needs to be followed up with the investigation
of la te m edieval c ollections th roughout th e w est M idlands, th ough th is w ould be best
undertaken f ollowing further d efinition o f's ource for t he I CPS-defined P CA B group and
Midlands purple group from Austin Friars Leicester.

In the course of collecting samples, Burton Dassett (Warks; Palmer 1987, and Bond 1982)
was id entified a s a nother very s uitable ¢ onsumer s ite, mo st especially as its g eographical
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location offers the prospect of identifying where Nuneaton material went (so far none of this
has been located at consumer sites) and it is from a well-dated (pre-1500) excavated sequence
relating to a secular market centre (though unpublished). In general late medieval/transitional
wares from s uch w ell-dated co ntemporary de posits are co nsidered to b e rare in the west
Midlands.

Such an extended survey should particularly include the investigation of places with largely
unpublished major assemblages such as at Nottingham, but should also include a survey of
published reports (eg Derby; Coppack 1972).

Other production centres?

The results o fthis project have raised the possibility of other centres supplying Cistercian-
type an d Mi dlands p urple w ares t o t he w est M idlands r egion ( eg t he M idlands p urple
dominating the Austin Friars Leicester assemblage). Difficulties in acquiring samples at the
outset of the project may have contributed to greater uncertainty in this regard, since possible
production centres in Jackfield (south Shrops) and possibly at West Bromwich (south Staffs)
were omitted. The final inclusion of these possible production centres would quickly serve to
consolidate th e r esults o fth is p roject by ex panding t he cu rrent d ataset and so d etermine
whether these were the missing centres indicated by pottery so far not located to source by the
ICPS study. The present project has also, however, raised the possibility that to the east of the
west Midlands region another major supplier of Midlands purple may yet to be located.

Midlands Cistercian-type and Midlands purple wares characterisation — the future

Using the foundation provided by the data gathered within this project on clay/fabric there is
next a need to systematically establish a west Midlands typology of forms and de coration,
identifying where these can be taken as being diagnostic of, or restricted to, certain production
centres/sites. The aim would be to characterise individual centres/sites as far as possible. As
part of this strategy it is proposed that the following should be undertaken:

a) the d evelopment o f detailed typologies of forms a nd de coration f or t he di fferent
production cen tres — bye xaminingp otential lin ksb etweenf abricsa nd
forms/decoration as a means of di stinguishing pr oduction ¢ entres a nd pr oducts, by
recording pottery from consumer sites to begin to define the market areas of the major
west M idlands late m edieval production c entres, a nd b y e xploring p otential lin ks
between the precursors of Midlands p urple and C istercian w ares, an d t hose w ares
themselves an d t heir r espective d ater anges — inor dert o informth e w ider
understanding, i na p eriod o f ge neral ¢ eramic t ransition, o ft he ¢ hronology and
beginnings of this major industry, in the region and beyond, since potteries throughout
Yorkshire and the Midlands manufactured similar wares;

b) the comparison of the characterisation data from Midlands purple and Cistercian-type
wares stratified in pre-Dissolution (pre-1538) and Dissolution-period contexts from the
two domestic consumption sites in this pilot study — Bordesley Abbey (Worcs), and
Austin F riars L eicester — with o ther uniquely ear ly and s ecurely-dated m aterial (eg
from Burton Dassett) using the same characterisation data as for production sites, and
including 1 ate m edieval/transitional w ares, t he p recursors an d/or co ntemporaries of
Midlands p urple, as well as M idlands p urple an d C istercian-type w ares from t hese
sites, in order to provide firm dating for the use of these wares and firm indicative tag
dates relating to the inception of (at least some areas) of the industry; and, thereby,
provide indicative dating based on these most ubiquitous of wares, at the same time
highlighting any remaining dating relating to these wares;

c¢) the formulation, thereby, of a preliminary interpretative model which can be tested and
revised with the addition of new data,

and;

d) most importantly, to encourage the use of the publicly accessible data established by
this p roject for th e w est M idlands p roduction c entres/sites b y h istoric environment
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11.

12.

professionals and others across the region in their response to both existing collections
and to new material from production and consumer sites, and so ensure efficient use of
resources; and to e xploit and regularly build on these data and the model by future
analyses of ceramics in this region and beyond.

The archive

The archive comprises the following:

a) collection of sampled sherds, which is now incomplete as some have been completely
consumed during the analysis;

b) sample records (paper records), and;

¢) descriptions of fabrics (paper records).
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Figure 7b (for conversion of symbol numbers to project sample numbers see relevant table in Appendix

3)
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Appendix 1 Archaeological background to the consumer sites
Bordesley Abbey

Now part of Redditch and ¢ 17 miles south of Birmingham on the east side of Worcestershire, this site
has provided the initial impetus for this whole project. Exceptional preservation is the key to Bordesley’s
importance — the unusually deep and complex stratification (particularly in the abbey church and cloister,
but also elsewhere throughout the precinct) has yielded an exceptionally closely dated and detailed
sequence of activity and artefacts compared to material from other monastic sites. The material
assemblages recovered are very well stratified and sit within a finely divided chronological framework.
This is true of the exterior eastern cemetery where the archaeological stratification and the material
assemblage from the area adjacent to the east end of the church can be related to the architectural
remains and building history. The abbey church has an exceptionally well-preserved succession of floors
and construction levels within the 2-metre high remains of its walls: seven separate floor levels and
intermediate make-up and builders’ layers, extending from the 12th-century preparatory building
operations to the final floor and Dissolution destruction debris. Dissolved in 1538, the abbey church and
claustral buildings were demolished but never built over. The archaeological stratification and material
assemblage can be related to the architectural remains to give a detailed history of the building and its
use in a way that is probably without parallel.

Bordesley Abbey has produced, particularly from the church and exterior eastern cemetery, stratified
Cistercian-type ware and late medieval highly-fired orange ware very similar to Midlands purple (the
precursor and/or contemporary of Midlands purple; cf Staffordshire ‘late medieval orange wares’, Ford
1995). There are very few sherds at all of classic Midlands purple from this site to date. The amounts of
pottery from floors and make-ups in the church and main cloister, and from the eastern cemetery, are in
general obviously less than one would expect from for example service areas. (The 1997 re-excavation
of'a 1960s trench in the south cloister range — principally the refectory — produced 107 sherds of
Cistercian-type ware, but approximately three-quarters were from the 1960s backfill.) The numbers of
sherds, taken with their context, from the church, east cloister walk and eastern cemetery are sufficient
for and justify analysis. These areas are unpublished. The pottery has been classified in accordance with
the Bordesley fabric type series (see Nailor 1993, 142—63) and catalogued, with input from a number of
ceramic specialists; it was assessed as part of the recent post-excavation assessment (by Derek Hurst and
Susan M Wright; Wright and Hirst 2006). The three wares of interest here are quantified in Table 2a,
and their highly-fired precursors, on consumer sites: summary table of the context and quantity of the
assemblages identified for analysis at Bordesley Abbey and Austin Friars Leicester. Cistercian-type ware
occurs at Bordesley in primary Dissolution-period destruction levels (period 5), occurring with imports
(eg, a Langerwehe white-ware horn), and in pre-Dissolution levels (periods 4B and 4C, early 15th to
early 16th century); the hard-fired earthenwares very similar to Midlands purple are stratified in 15th-
century and pre-Dissolution levels (periods 4A—4C, ¢ 1400 to early 16th century) and later, Dissolution-
period, levels (Wright and Hirst 2006; Bordesley Abbey archive).

Austin Friars Leicester

This site is situated in the south-west corner of Leicestershire, ¢ 43 miles east of Birmingham but roughly
halfway between two of our production areas, viz ¢ 22 miles south of Ticknall and ¢ 19 miles north of
Chilvers Coton, Nuneaton. The major ceramics assemblage from the Austin Friars Leicester, also
dissolved in 1538, derives, in contrast to that from Bordesley Abbey, from excavations outside the main
cloister, in the area around the second cloister (Mellor and Pearce 1981). It is the site cited as
‘exceptional’ because of its large Dissolution-period assemblage of Midlands purple and Cistercian-type
wares (eg Boothroyd and Courtney 2004, 95). Again, the three wares of interest here are quantified in
Table 2b. Reported from Austin Friars Leicester are finds of ‘transitional Midlands purple’ fabric
P(xviii), Midlands purple fabrics P(xix)-P(xxii) and Cistercian ware fabric from 15th-century contexts
(phase 7A), particularly from the drain below the south range of the second cloister; and large quantities
of Midlands purple and Cistercian ware from deposits accumulating in the south drain and north ditch
(phase 9A) which were sealed by demolition rubble (Mellor and Pearce 1981, 35-45, 81-129). The date
ranges suggested for earlier phases raise interesting questions for the pottery reported from those phases;
the dating of mid 15th century suggested for the first occurrence of Cistercian ware is an example of this
(Boyle and Rowlandson 2006-8).
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Appendix 2

Fabric descriptions (by Derek Hurst)

Only a general colour is noted as a great deal of variation is often evident (Munsell colour codes are
used, where available, but colours are described as seen). Fabric hardness, surface glazes and treatments
are not described here. For full descriptions see the archive.

Production sites

Fabric A — Wednesbury Cistercian-type

Colour: pale red (5YR 5/8) throughout
Manufacture: wheel-made

Inclusion quartz quartz white specks
Frequency abundant rare rare

Sorting well-sorted

Size very fine ¢ 0.lmm c 0.lmm
Rounding

Fabric B — Wednesbury Midlands purple

Colour: Red (10R 4/8) or reddish yellow (7.5YR 7/8) throughout
Manufacture: wheel-made

Inclusion quartz blue/red specks creamy lumps
Frequency common sparse rare

Sorting ill-sorted ill-sorted

Size up to 0.25mm up to Imm up to 2mm
Rounding rounded

Fabric C — Wednesbury Midlands purple

Colour: yellow (10YR 6/8)
Manufacture: wheel-made

Inclusion red pellets glassy black specks
Frequency moderate sparse

Sorting ill-sorted ill-sorted

Size up to Imm up to 0.5mm
Rounding

Fabric D — Wednesbury Midlands purple

Colour: purple throughout
Manufacture: wheel-made

Inclusion quartz
Frequency rare
Sorting ill-sorted
Size <0.5mm
Rounding

Fabric E — Burslem Cistercian-type

Colour: Light grey (10YR 7/2) throughout
Manufacture: wheel-made
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Inclusion soft black specks voids
Frequency rare Moderate to common
Sorting well-sorted ill-sorted
Size very fine (¢ 0.1mm) up to Ilmm
Rounding

Fabric F — Burslem Cistercian-type

Colour: dark grey (7.5YR N4) throughout

Manufacture: wheel-made

Inclusion black specks quartz
Frequency sparse rare

Sorting ill-sorted ill-sorted
Size up to 0.5mm up to 0.5mm
Rounding rounded

Fabric G — Burslem Cistercian-type

Colour: Weak red (10Y 4/2) throughout
Manufacture: wheel-made

Inclusion linear voids quartz
Frequency sparse rare/sparse
Sorting ill-sorted well-sorted
Size up to 10mm up to 0.5mm
Rounding

Fabric H — Burslem Cistercian-type

Colour: reddish yellow (SYR 6/6) throughout

Manufacture: wheel-made

Inclusion quartz quartz voids
Frequency abundant rare/sparse rare/sparse
Sorting well-sorted ill-sorted
Size very fine (¢ 0.1mm) 0.25mm 0.2mm
Rounding
Fabric I — Burslem Midlands purple
Colour: red (10R 4/2) throughout
Manufacture: wheel-made
Inclusion quartz soft dark red specks hard red lump
Frequency common to abundant sparse rare
Sorting well-sorted ill-sorted
Size ¢ 0.25mm up to 0.1mm 2mm
Rounding rounded rounded rounded
Fabric J — Burslem Midlands purple
Colour: dusky red (2.5YR 2.5/2) throughout
Manufacture: wheel-made

| Inclusion | quartz | soft red specks
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Frequency moderate rare
Sorting well-sorted

Size ¢ 0.25mm 0.1lmm
Rounding

Fabric K — Chilvers Coton Cistercian-type

Colour: reddish yellow (5YR 6/8) throughout

Manufacture: wheel-made

Inclusion quartz white quartz sandstone | quartz
Frequency abundant rare rare
Sorting well-sorted ill-sorted ?well-sorted
Size very fine (<0.1mm) up to 2mm c0.25
Rounding rounded

Fabric L — Chilvers Coton Cistercian-type

Colour: mainly dark reddish brown (2.5YR 3/4)

Manufacture: wheel-made

Inclusion quartz quartz

Frequency abundant rare

Sorting well-sorted ?well-sorted

Size very fine (<0.1mm) c0.25

Rounding

Fabric M — Chilvers Coton Midlands purple

Colour: black (7.5YR N2) throughout

Manufacture: wheel-made

Inclusion quartz quartz sandstone red lump
Frequency abundant rare rare
Sorting well-sorted

Size 0.20mm Smm 2mm
Rounding rounded

Fabric N — Chilvers Coton Midlands purple

Colour: brownish buff (7.5YR 6/8) throughout

Manufacture: wheel-made

Inclusion quartz red specks

Frequency abundant moderate

Sorting ill-sorted well-sorted

Size 0.25-0.5mm 0.lmm

Rounding ?angular

Fabric AC — Ticknall Cistercian-type

Colour: medium red (10R 5/6) throughout

Manufacture: wheel-made

Inclusion quartz
Frequency abundant
Sorting well-sorted
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Size very fine (<0.1mm)

Rounding

Fabric AD — Ticknall Midlands purple

Colour: usually purple throughout; occasional buff (10YR 5/4) core
Manufacture: wheel-made

Inclusion quartz

Frequency moderate to common
Sorting well-sorted

Size ¢ 0.5mm

Rounding ?subrounded/angular

Fabric AE — Wednesbury Cistercian-type

Colour: purple throughout
Manufacture: wheel-made

Inclusion quartz quartz
Frequency abundant sparse
Sorting well-sorted well-sorted
Size fine (¢ 0.1mm) up to 0.5mm
Rounding angular
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Consumer sites
Fabric P — Leicester Cistercian-type

Colour: pinkish red (7.5YR 5/6) throughout
Manufacture: wheel-made

Inclusion quartz cream specks
Frequency abundant moderate

Sorting well-sorted well-sorted

Size very fine (<0.1mm) very fine (<0.1mm)
Rounding

Fabric R — Leicester Cistercian-type

Colour: pinkish brown (5YR 5/6) throughout

Manufacture: wheel-made

Inclusion quartz quartz
Frequency abundant sparse

Sorting well-sorted ill-sorted

Size fine (0.1mm) up to ¢ 0.25mm
Rounding

Fabric S — Leicester Midlands purple

Colour: pinkish red (5YR 5/8) throughout

Manufacture: wheel-made

Inclusion quartz
Frequency moderate
Sorting ill-sorted
Size up to Imm
Rounding

Fabric T — Leicester Midlands purple

Colour: buff (7.5YR 7/6) throughout
Manufacture: wheel-made

Inclusion quartz red pellets
Frequency moderate sparse

Sorting ill-sorted ill-sorted

Size up to Imm up to Imm
Rounding subrounded rounded/angular

Fabric U — Leicester Midlands purple

Colour: reddish buff (7.5YR 6/4) throughout

Manufacture: wheel-made

Inclusion quartz

Frequency abundant

Sorting ill-sorted

Size up to Imm+
Rounding angular/subrounded
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Fabric V — Leicester Midlands purple

Colour: pale grey (10YR 6/1) throughout
Manufacture: wheel-made

Inclusion quartz glassy specks
Frequency abundant sparse to moderate
Sorting ill-sorted ill-sorted
Size up to Imm+ up to Imm
Rounding angular/subrounded

Fabric W — Leicester Midlands purple

Colour: pale red (5YR 6/8) throughout

Manufacture: wheel-made

Inclusion quartz

Frequency common

Sorting ill-sorted

Size up to 0.5mm

Rounding subrounded

Fabric X — Bordesley Abbey Cistercian-type

Colour: dark red (10R 4/4) throughout

Manufacture: wheel-made

Inclusion voids quartz
Frequency sparse rare
Sorting ill-sorted

Size <0.25mm 0.1lmm
Rounding rounded

Fabric Y — Bordesley Abbey Cistercian-type

Colour: medium brick red (10R 4/6) throughout
Manufacture: wheel-made

Inclusion quartz quartz
Frequency abundant moderate
Sorting well-sorted ill-sorted
Size very fine (<0.1mm) up to Imm
Rounding

Fabric Z — Bordesley Abbey Cistercian-type

Colour: red (5YR 6/6) throughout
Manufacture: wheel-made

Inclusion quartz cream specks quartz
Frequency abundant abundant rare
Sorting well-sorted well-sorted

Size very fine (<0.1mm) fine ¢ 0.25mm
Rounding rounded

Fabric AA — Bordesley Abbey Cistercian-type

Colour: orange (SYR 6/8) throughout
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Manufacture: wheel-made

Inclusion quartz
Frequency abundant
Sorting ill-sorted
Size up to 0.5mm
Rounding

Fabric AB — Bordesley Abbey Cistercian-type

Colour: red 2.5YR 5/6 throughout
Manufacture: wheel-made

Inclusion quartz black specks
Frequency sparse sparse
Sorting ill-sorted well-sorted
Size <0.5mm <0.25mm
Rounding
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Appendix 3
Chemical analysis — technical data

Explanation of how to read the following tables and use them in conjunction with the numbered ICPS figures.

For each Figures 2b to 7b including a number opposite each symbol, that number is the one given in the ‘Case number’ column below. The original sample numbering is
given in the column headed ‘sample refs’. For example, in Figure 2b, the very lowest point is numbered 79 with a black filled circle. In the sample numbering table for Figure
2b, Case number 79 = your sample no. 98. [The ‘ICPS no REA’ is the analysis number that was given to Reading]. Make sure you read from the correct column on pages
which don’t have column headers.

A table of sample numbers is given for every figure, because the SPSS program was run with three different data files, made up of different combinations of samples. You
need to ‘read off’ the ‘Case number’ for the symbol on the Figure that you are interested in, and look up in the sample number table for that figure which of your original
‘sample refs’ it corresponds to. The SPSS program then will number each new data file with sequential ‘Case numbers’ starting at 1, 2 etc. Hence case number 55 in figure 2b
may well not be the same sample as case number 55 in figure 3b. It is a tedious aspect of SPSS but we have to live with it. You may find that the case numbers are in the same
sequence for more than one Figure — this is where the same SPSS data file was used for both figures.

Sample numbering for Figure 2b:

Case Summaries(a)

REGR factor | REGR factor | REGR factor
ICPS no score 1 for score 2 for score 3 for
Case Number REA sample refs Group place site pot type analysis 1 analysis 1 analysis 1
Lower
1 1 Wed LHS | \yednesbury | High cist 88017 152287 08665
Cist
Street
Lower
2 2 Wed LHS | \yednesbury | High cist 19423 -1.99834 48136
Cist
Street
Lower
3 3 red LAS | wednesbury | High cist 64744 -1.60281 36145
Street
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10

11

12

13

10

11

12

13

10

11

12

13

14

10

11

12

13

Wed LHS
Cist

Wed LHS
Cist

Wed TC
Cist
Wed TC
Cist
Wed TC
Cist
Wed TC
Cist

Wed TC
Cist

Wed LHS
MP

Wed LHS
MP

Wed LHS
MP

Wednesbury

Wednesbury

Wednesbury

Wednesbury

Wednesbury

Wednesbury

Wednesbury

Wednesbury

Wednesbury

Wednesbury

Lower
High
Street

Lower
High
Street

Town
centre

Town
centre

Town
centre

Town
centre

Town
centre

Lower
High
Street
service
trenches

Lower
High
Street
service
trenches

Lower
High
Street
service
trenches

cist

cist

cist

cist

cist

cist

cist

MP

MP

MP

1.23566

1.20368

43581

-.95075

46942

.62569

.62552

-2.49239

-.54268

-1.88756

-1.24681

-1.31523

-.52452

-.54620

-1.75112

-1.52723

-1.37007

-.48360

.28392

-.23971

.00867

-.06257

-1.15022

-1.96476

11424

-.48371

-.29652

-.97148

-1.06738

-.46687
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14

15

16

17

18

19

20

21

22

23

24

25

26

14

15

16

17

18

19

20

21

22

23

24

25

26

15

16

17

18

19

20

21

22

23

24

25

26

28

14

15

16

17

18

19

20

21

22

23

24

25

26

Wed LHS
MP

Wed LHS
MP

Wed MP
MP

Wed MP
MP

Wed MP
MP

Wed MS
MP

Wed MS
MP

Burslem
MP Cist

Burslem
MP Cist

Burslem
MP Cist

Burslem
MP Cist

Burslem
MP Cist

Burslem
MP MP

Wednesbury

Wednesbury

Wednesbury

Wednesbury

Wednesbury

Wednesbury

Wednesbury

Burslem

Burslem

Burslem

Burslem

Burslem

Burslem
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Lower
High
Street
service
trenches

Lower
High
Street
service
trenches

Market
Place

Market
Place

Market
Place

Meeting
Street

Meeting
Street

Market
Place

Market
Place

Market
Place

Market
Place

Market
Place

Market
Place

MP

MP

MP

MP

MP

MP

MP

Cist

Cist

Cist

Cist

Cist

MP

56139

-.31503

1.17325

1.40353

.51696

-.13599

.80607

-.00664

-.69523

-.36732

.98769

-1.47713

.04329

.86202

-.04624

79295

1.15967

.26774

.53288

-.87884

1.29432

.93137

.76203

1.10823

.33828

.84841

-2.18663

-1.84322

-2.24847

-1.42911

-1.28270

-2.10673

-1.19317

-1.08893

-1.04093

-1.00436

-.60235

.21841

-.92458
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27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

Burslem
MP MP

Burslem
MP MP

Burslem
MP MP

Burslem
MP MP

Burslem
Sof A Cist

Burslem
Sof A Cist

Burslem
Sof A Cist

Burslem
Sof A Cist

Burslem
Sof A Cist

Burselm
Sof A
MP
Burselm
Sof A
MP
Burselm
Sof A
MP
Burselm
Sof A
MP
Burselm
Sof A
MP

Nuneaton
ChilC
May Cist

Burslem

Burslem

Burslem

Burslem

Burslem

Burslem

Burslem

Burslem

Burslem

Burslem

Burslem

Burslem

Burslem

Burslem

Nuneaton

Market
Place

Market
Place

Market
Place

Market
Place

School of
Art

School of
Art

School of
Art

School of
Art

School of
Art

School of
Art

School of
Art

School of
Art

School of
Art

School of
Art

Chilvers
Coton
(Mayes)

MP

MP

MP

MP

Cist

Cist

Cist

Cist

Cist

MP

MP

MP

MP

MP

Cist

-.15833

-.71615

-.40183

1.11141

-41395

-2.58918

-1.86647

-1.94687

-2.09419

-1.12692

-.72050

-.88414

-1.06089

-.62233

.28317

1.14045

.70021

.86268

1.11924

.66305

-.32208

.04112

.09665

.00443

40326

.62549

.37682

1.01484

59713

.78487

-.62135

-1.23692

-.87566

-1.26330

-1.31001

.61450

.06655

-.13221

-.43090

-.58771

-.42756

-.57953

-.40965

-.62790

.18090
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42

43

44

45

46

47

48

49

50

51

52

42

43

44

45

46

47

48

49

50

51

52

44

45

46

47

49

50

51

52

53

54

55

42

43

44

45

46

47

48

49

50

51

52

Nuneaton
ChilC
May Cist

Nuneaton
ChilC
May Cist

Nuneaton
ChilC
May Cist

Nuneaton
ChilC
May Cist

Nuneaton
ChilC
May MP

Nuneaton
ChilC
May MP

Nuneaton
ChilC
May MP

Nuneaton
ChilC
May MP

Nuneaton
ChilC
May MP

Nuneaton
Harefield
MP

Nuneaton
Harefield
MP

Nuneaton

Nuneaton

Nuneaton

Nuneaton

Nuneaton

Nuneaton

Nuneaton

Nuneaton

Nuneaton

Nuneaton

Nuneaton

99

Chilvers
Coton
(Mayes)

Chilvers
Coton
(Mayes)

Chilvers
Coton
(Mayes)

Chilvers
Coton
(Mayes)

Chilvers
Coton
(Mayes)

Chilvers
Coton
(Mayes)

Chilvers
Coton
(Mayes)

Chilvers
Coton
(Mayes)

Chilvers
Coton
(Mayes)

Harefield
Lane

Harefield
Lane

Cist

Cist

Cist

Cist

MP

MP

MP

MP

MP

MP

MP

49699

.53321

-.09020

-2.05478

.33781

.10572

-.23875

.54509

-.65478

.86728

1.07642

1.12968

1.26104

49429

12182

.58818

.25556

.56133

.39707

.02576

.99364

1.16653

.52091

.32949

.18016

1.07311

.48892

1.00554

.73919

.60864

1.06283

.48449

.03605
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53

54

55

56

57

58

59

60

61

62

63

53

54

55

56

57

58

59

60

61

62

63

56

57

58

59

60

61

62

63

64

65

66

53

54

55

75

76

77

78

79

80

81

82

Nuneaton
Harefield
MP

Nuneaton
ChilC
MP

Nuneaton
ChilC
Scott MP

Leicester
A Friars
Cist

Leicester
A Friars
Cist

Leicester
A Friars
Cist

Leicester
A Friars
Cist

Leicester
A Friars
Cist

Leicester
A Friars
MP

Leicester
A Friars
MP

Leicester
A Friars
MP

Nuneaton

Nuneaton

Nuneaton

Leicester

Leicester

Leicester

Leicester

Leicester

Leicester

Leicester

Leicester

Harefield
Lane

11
Bermuda
Road

16-22
Bermuda
Road

Austin
Friars

Austin
Friars

Austin
Friars

Austin
Friars

Austin
Friars

Austin
Friars

Austin
Friars

Austin
Friars

MP

MP

MP

Cist

Cist

Cist

Cist

Cist

MP

MP

MP

1.30348

.94770

-.63324

1.33689

-.61394

.04071

1.09569

.98373

-.31039

.31782

.88604

.64221

1.26135

.35768

-1.33476

-.66190

-1.71041

.00496

.07054

-.06487

.54484

.82630

.07220

-.28221

1.41341

.05208

1.42193

.19169

.80334

.55701

2.09071

1.45538

1.23061
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64 Leicester Austin
64 67 | 83 A Friars Leicester Friars MP .82602 .69944 1.32982
MP
65 Leicester Austin
65 68 | 84 A Friars Leicester Friars MP .24209 1.24231 1.56787
MP
66 Leicester Austin
66 69 | 85 A Friars2 | Leicester Friars MP .91283 1.33784 69763
MP
67 Leicester Austin
67 71 | 86 A Friars2 | Leicester Friars MP .55159 1.50968 1.22032
MP
68 Leicester Austin
68 72 | 87 A Friars2 | Leicester Friars MP .46660 193153 1.29860
MP
69 Leicester Austin
69 73 | 88 A Friars2 | Leicester Friars MP .99021 1.32222 91116
MP
70 Leicester Austin
70 74 | 89 A Friars2 | Leicester Friars MP 1.31735 1.31278 1.00830
MP
71 Leicester Austin
71 75| 90 A Friars3 | Leicester Friars MP -.69491 87747 1.71770
MP
72 Leicester Austin
72 76 | 91 A Friars3 | Leicester Friars MP -1.59838 37271 2.21049
MP
73 Leicester Austin
73 77 | 92 A Friars3 | Leicester Friars MP -.93831 .63930 2.05693
MP
74 Leicester Austin
74 78 | 93 A Friars4 | Leicester Friars MP 19744 -.51684 1.29011
MP
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75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

Total

N

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

79

80

81

82

83

84

85

86

87

88

89

90

92

93

94

95
90

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

90

Bordesley
gp24

Bordesley
gp 25

Bordesley
gp 25

Bordesley
gp 26

Bordesley
gp 26

Bordesley
gp 26

Bordesley
gp 26

Bordesley
gp 26
Bordesley
ap 27
Bordesley
ap 27
Bordesley
gp 28
Bordesley
gp 28
Bordesley
gp 28
Bordesley
gp 28
Bordesley
gp 28
Bordesley
gp 28

90

90

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

90

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

90

.18837

-1.52356

-.61586

1.55872

-.44623

.16583

1.13842

1.10664

1.12616

.92692

-1.24337

-1.34546

-42757

-.00677

1.12915

-.01432
90

-.69172

-1.17885

-.90565

-1.31713

-2.03811

-1.68530

-1.58499

-.77653

-1.14321

-1.56924

-.98708

-1.72765

-.52636

-.83153

-1.59613

-.33616
90

-.92060

.26316

-.47296

.03029

.71821

47970

.04076

.62626

.10361

14912

.03546

-.21157

-.53844

-1.00980

-.03352

-.31943
90
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a Limited to first 300 cases.

Sample numbering for Figure 3b:

Case Summaries(a)

REGR factor | REGR factor | REGR factor
ICPS no score 1 for score 2 for score 3 for
Case Number REA sample refs Group place site pot type analysis 2 analysis 2 analysis 2
Lower
1 1 red LHS | wednesbury | High cist 90702 -1.33880 -22934
ist
Street
Lower
2 2 \(’:V.ed LHS | \Wednesbury | High cist 25381 -1.87907 15416
ist
Street
Lower
3 3 red LAS | wednesbury | High cist 69022 1.42412 17235
ist
Street
Lower
4 4 red LAS | wednesbury | High cist 1.24520 -.98733 -15689
ist
Street
Lower
5 5 red LAS | wednesbury | High cist 1.21024 -1.05348 -33337
Street
6 6 WedTC | \yednesbury | 1OWN cist 45018 -.20326 -1.35937
Cist centre
7 7 WedTC | \yednesbury | 1OWN cist -.91155 -.26042 -2.20061
Cist centre
8 8 WedTC | \yednesbury | 1OWN cist 50844 -1.58652 _27434
Cist centre
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10

11

12

13

14

15

16

17

10

11

12

13

14

15

16

17

10

11

12

13

14

15

16

17

18

10

11

12

13

14

15

16

17

Wed TC
Cist

Wed TC
Cist

Wed LHS
MP

Wed LHS
MP

Wed LHS
MP

Wed LHS
MP

Wed LHS
MP

Wed MP
MP

Wed MP
MP

Wednesbury

Wednesbury

Wednesbury

Wednesbury

Wednesbury

Wednesbury

Wednesbury

Wednesbury

Wednesbury

Town
centre

Town
centre

Lower
High
Street
service
trenches

Lower
High
Street
service
trenches

Lower
High
Street
service
trenches

Lower
High
Street
service
trenches

Lower
High
Street
service
trenches

Market
Place

Market
Place

cist

cist

MP

MP

MP

MP

MP

MP

MP

.65195

.66054

-2.37429

-.48385

-1.76711

.55182

-.28726

1.11064

1.36670

-1.24685

-1.09104

-.46489

.40840

-.17584

1.34689

40422

1.33493

1.68768

-.81360

-.52464

-1.38673

-1.10991

-.13669

-1.82703

-1.80577

-1.88440

-.60593
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33

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

19

20

21

22

23

24

25

26

28

29

30

31

32

33

34

35

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

Wed MP
MP

Wed MS
MP

Wed MS
MP

Burslem
MP Cist

Burslem
MP Cist

Burslem
MP Cist

Burslem
MP Cist

Burslem
MP Cist

Burslem
MP MP

Burslem
MP MP

Burslem
MP MP

Burslem
MP MP

Burslem
MP MP

Burslem
Sof A Cist

Burslem
Sof A Cist

Burslem
Sof A Cist

Wednesbury

Wednesbury

Wednesbury

Burslem

Burslem

Burslem

Burslem

Burslem

Burslem

Burslem

Burslem

Burslem

Burslem

Burslem

Burslem

Burslem
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Market
Place

Meeting
Street

Meeting
Street

Market
Place

Market
Place

Market
Place

Market
Place

Market
Place

Market
Place

Market
Place

Market
Place

Market
Place

Market
Place

School of
Art

School of
Art

School of
Art

MP

MP

MP

Cist

Cist

Cist

Cist

Cist

MP

MP

MP

MP

MP

Cist

Cist

Cist

50776

-.12312

.78458

-.04330

-.65214

-.34703

.97032

-1.42642

.07172

-.13615

-.68102

-.37288

1.07704

-.43970

-2.46504

-1.79682

.61849

.94520

-.47065

1.40874

1.10196

.95457

1.30723

.19943

1.09083

1.31320

.95011

1.06603

1.47694

.89989

-.54538

-.08500

-1.07546

-1.92770

-1.29403

-.88898

-.60119

-.62282

.07794

44142

-.40251

.10098

-.88144

-.43683

-.62374

-1.03106

.91285

27707
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34

35

36

37

38

39

40

41

42

43

44

45

46

34

35

36

37

38

39

40

56

57

58

59

60

75

36

37

38

39

40

41

42

59

60

61

62

63

79

34

35

36

37

38

39

40

75

76

77

78

79

94

Burslem
Sof A Cist

Burslem
Sof A Cist

Burselm
Sof A
MP
Burselm
Sof A
MP
Burselm
Sof A
MP
Burselm
Sof A
MP
Burselm
Sof A
MP

Leicester
A Friars
Cist

Leicester
A Friars
Cist

Leicester
A Friars
Cist

Leicester
A Friars
Cist

Leicester
A Friars
Cist

Bordesley
gp24

Burslem

Burslem

Burslem

Burslem

Burslem

Burslem

Burslem

Leicester

Leicester

Leicester

Leicester

Leicester

School of
Art

School of
Art

School of
Art

School of
Art

School of
Art

School of
Art

School of
Art

Austin
Friars

Austin
Friars

Austin
Friars

Austin
Friars

Austin
Friars

Bordesley
Abbey

Cist

Cist

MP

MP

MP

MP

MP

Cist

Cist

Cist

Cist

Cist

Cist

-1.88140

-2.01743

-1.06546

-.67872

-.84885

-.99046

-.59561

1.34791

-.46603

.10670

1.16244

1.03851

.21625

.04281

.00066

.58077

.76431

.55308

1.09938

.70064

-1.05833

-.88881

-1.53823

.02248

.08359

-.34707

.15669

-.13792

-.04265

13976

-.03843

.30927

-.21986

-.14173

1.74842

-.03651

1.42060

.99500

-.78656
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60

61

Total

N
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80

81

82

83

84

85

86

87

88

89

90

80

81

82

83

84

85

86

87

88

89

90

92

93

94

95
61

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

61

Bordesley
gp 25

Bordesley
gp 25

Bordesley
gp 26

Bordesley
gp 26

Bordesley
gp 26

Bordesley
gp 26

Bordesley
gp 26
Bordesley
ap 27
Bordesley
ap 27
Bordesley
gp 28
Bordesley
gp 28
Bordesley
gp 28
Bordesley
gp 28
Bordesley
gp 28
Bordesley
gp 28

61

61

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

61

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

61

-1.42004

-.54853

1.55229

-.35326

.21307

1.15505

1.15069

1.15584

.95572

-1.13599

-1.24392

-.39179

.02196

1.14528

.02746
61

-1.17239

-.68362

-1.01245

-2.02703

-1.57913

-1.31815

-.74301

-.88382

-1.36383

-.93614

-1.61260

-.39841

-.49392

-1.31915

-.18770
61

.21042

-.42810

-.22173

.39630

.25642

-19717

.74669

.10239

-.10807

.02149

-.46738

-.59714

-.99926

-.25994

-.13638
61

a Limited to first 300 cases.
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Sample numbering for Figure 4b:

Case Summaries(a)

REGR factor | REGR factor | REGR factor
ICPS no score 1 for score 2 for score 3 for
Case Number REA sample refs Group place site pot type analysis 2 analysis 2 analysis 2
Lower
Wed LHS High
11 12 11 MP Wednesbury | Street MP -1.85082 -2.50654 -.57113
service
trenches
Lower
Wed LHS High
12 13 12 MP Wednesbury | Street MP .11080 -1.36503 .76385
service
trenches
Lower
Wed LHS High
13 14 13 MP Wednesbury | Street MP -1.22308 -1.17808 1.66226
service
trenches
Lower
Wed LHS High
14 15 14 MP Wednesbury | Street MP 1.09291 -1.11075 .35376
service
trenches
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MP

Wed MP
MP

Wed MP
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Wed MP
MP

Wed MS
MP

Burslem
MP Cist

Burslem
MP Cist

Burslem
MP Cist

Burslem
MP Cist

Burslem
MP Cist

Burslem
MP MP

Burslem
MP MP

Burslem
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Burslem
MP MP

Burslem
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Wednesbury

Wednesbury

Wednesbury

Wednesbury

Wednesbury

Burslem

Burslem

Burslem

Burslem

Burslem
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Burslem
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Lower
High
Street
service
trenches

Market
Place

Market
Place

Market
Place

Meeting
Street

Market
Place

Market
Place

Market
Place

Market
Place

Market
Place

Market
Place

Market
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Place

Market
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MP
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MP

MP

MP

Cist

Cist

Cist

Cist

Cist

MP

MP

MP

MP

MP

22372

1.43054

2.08354

.96308

43081

32277

-.03602

.16156

1.34554

-.83455

.60674

52434

-.12916

.23450

1.48603

-2.42332

-.65487

1.03054

-.54161

-1.15642

.56073

.30111

.05564

.55306

.97859

.07335

.97079

-.04438

-.03360

.35077

-.10631

-2.26950

43899

-.07974

-.50207

-1.62041

.65033

-.11053

.31280

-.31430

1.33812

1.32272

-.22397

1.45941

-.53074
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20 Burslem School of .
31 33 31 Sof A Cist Burslem Art Cist -.04384 .61602 -2.44330
21 Burslem School of .
32 34 32 Sof A Cist Burslem Art Cist -1.77834 1.20739 -.22811
22 Burslem School of .
33 35 33 Sof A Cist Burslem Art Cist -1.28341 .85468 -.79451
23 Burslem School of .
34 36 34 Sof A Cist Burslem Art Cist -1.26244 1.05145 -.58137
24 Burslem School of .
35 37 35 Sof A Cist Burslem Art Cist -1.41314 .38074 -.19620
25 Burslem School of
36 38 36 SofA Burslem A MP -43103 13557 39517
MP t
26 Burslem School of
37 39 37 Sof A Burslem A MP -.02541 .60824 .52393
MP i
27 Burslem School of
38 40 38 Sof A Burslem Art MP -.28065 .35046 .38016
MP
28 Burslem School of
39 41 39 Sof A Burslem Art MP -.24153 1.07011 1.25973
MP
29 Burslem School of
40 42 40 Sof A Burslem Art MP -.18346 -.13467 -.19903
MP
Total N 29 29 29 29 29 29 29 29 29
a Limited to first 300 cases.
Sample numbering for Figure Sb:
Case Summaries(a)
REGR factor | REGR factor | REGR factor
ICPS no score 1 for score 2 for score 3 for
Case Number REA sample refs Group place site pot type analysis 2 analysis 2 analysis 2
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-1.42363
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-1.90959
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1.22900

.38194
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.21622
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93
Ticknall Ticknall
107 | V4282 72 Church V4282 site 2 MP 1.06031 -.36104 .06998
La MP Church La
94
Ticknall Ticknall
108 | V4283 73 Church V4283 site 2 MP 46398 .31400 .87323
La MP Church La
95
Ticknall Ticknall
109 | V4284 74 Church V4284 site 2 MP .95985 .86954 .70176
La MP Church La
96
110 | K118.76 Sneyd | 11876 Sneyd Roof - 47567 -41664 67722
Green Green
97
11 | K118.11 Sneyd | 11811 Sneyd Pot 50043 67451 35358
Green Green
98
112 C.S8 oneyd - lcss Sneyd Pot 41883 35262 -79136
reen Green
Total N 98 98 98 98 98 98 98 98 98
a Limited to first 300 cases.
Sample numbering for Figure 6b:
Case Summaries(a)
REGR factor | REGR factor | REGR factor
ICPS no score 1 for score 2 for score 3 for
Case Number REA sample refs Group place site pot type analysis 3 analysis 3 analysis 3
1 Lower
1 1 1 red LAS | wednesbury | High cist 91026 -1.18133 -27281
Street
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66 . Ticknall
Ticknall site 6
99 | V4274 60 Peat's V4274 Peat's Cist .55759 -.34637 1.47574
Cist
Close
67
Ticknall Ticknall
100 | V4275 65 Church V4275 site 2 Cist 44253 -.55475 1.19865
La Cist Church La
68
110 | K118.76 Sneyd | 11876 Sneyd Roof -29159 - 15958 10549
Green Green
69
11 | K118.11 Sneyd 11811 Sneyd Pot 56673 1.06708 1.00624
Green Green
70
112 | c.s8 Sneyd o5 Sneyd Pot 50086 91379 90753
Green Green
Total N 70 70 70 70 70 70 70 70 70
a Limited to first 300 cases.
Sample numbering for Figure 7b:
Case Summaries(a)
REGR factor | REGR factor | REGR factor
ICPS no score 1 for score 2 for score 3 for
Case Number REA sample refs Group place site pot type analysis 4 analysis 4 analysis 4
1 Lower
1 1 1 red LAS | wednesbury | High cist 51471 1.10565 22671
ist St
reet
2 Lower
2 2 2 red LAS | wednesbury | High cist -13507 1.42340 -.98008
Street
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Bordesley
ap 27
Bordesley
gp 28
Bordesley
gp 28
Bordesley
gp 28
Bordesley
gp 28
Bordesley
gp 28

Leicester
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Austin
Friars

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Bordesley
Abbey

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Cist

.80657

-.33283

-2.51053

-1.43251

1.31576

-1.05098

-.27252

.92616

.87981

.87337

.68683

-2.10119

-2.21781

-1.12124

-.54234

.87461

-1.65986

-.26364

.05412

.05655

.92496

1.58039

1.41397

.84380

-.61426

.55394

.98962

13748

.66891

-.44355

-.18830

.87686

-.81440

1.41609

-.57499

.79929

.48037

-.73116

-.27270

12121

-.73037

.21462

.08260

-.42849

-.49869

1.43845

1.66506

.24426
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31

32

33

34

35

36

37

38

39

40

Total

N

90

95

96

97

98

99

100

110

111

112

95

V4270

V4271

V4272

V4273

V4274

V4275

K118.76

K118.11

C.S.8

40

109

56

57

58

59

60

65

40

Bordesley
gp 28

Ticknall
Peat's
Cist

Ticknall
Peat's
Cist

Ticknall
Peat's
Cist

Ticknall
Peat's
Cist

Ticknall
Peat's
Cist

Ticknall
Church
La Cist

Sneyd
Green

Sneyd
Green

Sneyd
Green

40

V4270

V4271

V4272

V4273

V4274

V4275

K118.76

K118.11

C.S.8

40

Bordesley
Abbey

Ticknall
site 6
Peat's
Close

Ticknall
site 6
Peat's
Close

Ticknall
site 6
Peat's
Close

Ticknall
site 6
Peat's
Close

Ticknall
site 6
Peat's
Close

Ticknall
site 2
Church La

Sneyd
Green

Sneyd
Green

Sneyd
Green

40

Cist

Cist

Cist

Cist

Cist

Cist

Cist

Roof

Pot

Pot

40

-.57821

.56690

.93673

.02906

.63558

.31370

.12669

-.73341

.66302

58282
40

-.63923

-1.49531

-.81504

-1.50588

-.70079

-1.24496

-1.04734

-.93685

-1.73062

-1.48352
40

.99218

-1.16004

-.34378

-1.49031

-1.11093

-1.63056

-1.62315

.16444

1.30378

1.31586
40
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a Limited to first 300 cases.
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Appendix 4

Technical report on the petrography of Cistercian-type and Midlands purple wares from the West
Midlands

R A Ixer
Completed 31 August 2010

General introduction

Fabric descriptions of pottery with a hand lens have the great advantages of ease and speed plus
significant data can be obtained, notably firing colour, grain size, the relative abundances of non-plastics
and their distribution together with an idea of the type of clasts/‘temper’. Accurate provenancing of raw
materials used in the manufacture of ceramics is rarely possible macroscopically.

Despite the additional time and cost and damage to the sample there is little that can substitute for a
comprehensive petrographical description using a thin section or polished thin section, investigated
firstly with a x20 hand lens followed by the use of the petrological microscope at successively higher
magnifications. The initial employment of the hand lens is partly to counter the wealth of microscopical
petrographical data that can obscure important gross similarities in a characteristic wood for the trees
syndrome, but mainly to provide a framework for these detailed data, as exemplified in Tables 8-9.

Thin-section petrography is the most effective method for provenancing the inorganic, non-plastic
components of ceramics but is of little use in assigning an origin for the clay component. For clays the
very difficult task of provenancing them is better attempted by chemical analysis.

Results, both in terms of inter-site comparisons and provenance are always constrained by the numbers
of samples. Ideally a minimum of six and preferable ten sherds for each ware type per locality should be
collected with greater numbers from user sites than from manufacturing sites.

Methodology

A standard thin section was prepared from each of the pottery sherds and was investigated using a x20
hand lens and the Geological Society of America rock-color chart. The firing colour was obtained by
placing the thin section onto white paper and, using natural, north-facing light, comparing the gross
colour with the rock-colour chart. Opaques were investigated by holding the slide at approximately 30°
to sunlight and looking across the cover slip. True, black opaques were distinguished from very dark red,
internally fine-grained, mudclasts by this method. Since both classes of material appeared opaque when
viewed orthogonally against a bright light inclined viewing is needed.

Grain size, grain distribution, and a rough identity of the non-plastics were noted, as were details of void
spaces and opaques. Grain size was determined using a linear scale calibrated to 0.1mm alongside a
standard sedimentalogical grain size scale provided by Geo Supplies Ltd. The results were tabulated and
are given in Tables 8-9.

Each thin section was investigated using transmitted light petrography in plane polarised and crossed
polarised light using x6.3 and x12.5 and x25 objectives with x12.5 eye pieces giving overall
magnifications of x80, x155 and x310.

The petrographical characteristics of Cistercian-type and Midlands purple wares from the same locality
differ from each other in significant ways and so have been treated separately. This is in line with Vince
(2007) who, on a reasonable number of samples and with geochemical data, has suggested that at
Ticknall Cistercian-type and Midlands purple wares were manufactured from different clays. The sherds
were divided into Cistercian-type and Midlands purple and each type was then studied in ascending
numerical order of sample number.

The emphasis of the report is on providing detailed petrographical characterisation of the sherds. A very
tentative attempt at relating fabrics from production and consumption sites is made but the low numbers
of samples from many sites significantly limits the robustness of this.
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General petrographical characteristics of the Midlands ceramic material

In the present study of Midlands Cistercian-type and Midlands purple pots most non-plastics are silica-
rich, either mono- or polycrystalline quartz accompanied by varying amounts of rock clasts and minor to
trace amounts of feldspar, mainly potassium feldspar. With a hand lens monocrystalline quartz, void
spaces and coarse-grained polycrystalline quartz appear to be clear in appearance, as do unaltered
feldspar, hence distinguishing between monocrystalline and polycrystalline quartz is difficult. Altered
feldspars appear pale-coloured and cloudy, as do many fine-grained feldspathic and micaceous rocks.
Other rocks are cloudy and coloured. Tables 8-9 demonstrate very well the lack of real discrimination
between silica-rich clasts other than in their size.

With the polarising microscope a far greater resolution is possible and the non-plastics resolved into a
number of classes and sub-classes, as follows.

Quartz — monocrystalline quartz shows straight extinction or strained extinction and can display
authigenic quartz overgrowths. All these are general indicators of their origins and hence have a
provenance value in addition to being discriminatory. Quartz with straight extinction is usually first
generation and is often igneous (granitic); quartz with inclined extinction is deformed/strained and so
mainly metamorphic. As the origins of polycrystalline quartz clasts are manifold they are many types,
each with their own characteristics. Amongst them are the following:

Sedimentary rocks include, with increasing internal grain size, chert, siltstone and sandstone.

Metamorphic rocks include meta-sandstone/quartzite, stretched quartz and serrated quartz or regular,
quartz mosaics.

Volcanic/igneous rocks include rhyolite and vein quartz.

Feldspar — with a hand lens feldspars are recognised by their rectangular shape and by being cloudy, but
untwinned, individual feldspar minerals cannot be discriminated further into their major classes, the
plagioclase group and alkali feldspar group. The relative amount of plagioclase to alkali feldspar is an
important discriminatory tool in both igneous and sedimentary rocks and, like quartz, different feldspars
have different origins, so is a very useful provenance tool. Polycrystalline feldspathic rocks include
felsite and are volcanic/fine-grained igneous in origin.

Opaques — as the name suggests, these appear black and allow no light through with either a hand lens or
under the petrological microscope in plane polarised light. They comprise a mixture of materials, these
include true opaque minerals, mainly metal oxides and sulphides; clays cemented by fine-grained iron-
and manganese-rich minerals (these are normally haematite and limonite but can include manganese
oxides/hydroxides (wad)); discrete plant and burned-out plant matter; metal working slag; and very fine-
grained, organic-rich clays. Many opaques yield little information that is of importance to ceramic
studies but recognition of anthropogenic components, namely slags and overfired clay, has significance,
as does the type of organic matter. Opaques are normally identified using reflected light petrography
using polished thin sections; transmitted light petrography is of very limited use for this material.

Rock clasts — rocks are mainly sedimentary (polycrystalline quartz) but also fine-grained siltstone,
mudstone and limestone; or metamorphic (quartzite, stretched quartz and quartz mosaics) but including
fine-grained mica-rich rocks (phyllite); or volcanic as fine-grained feldspathic rocks, basalt or intrusive
as quartz-feldspar granite. Rocks are the most useful clasts in terms of discrimination and provenance.
With a hand lens colour, transparency and size and internal grain size are the only easily distinguished
properties of rock clasts (Tables 8-9).
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Detailed petrographical report: archive report

The archive is divided into Cistercian-type and Midlands purple wares and is recorded in advancing
sample number for each class of ware.

Where a polished thin section has been investigated it follows the main transmitted light petrographical
description of that sample.

Macroscopical descriptions of the thin section complement Tables 8—9 and can be read alongside the
macroscopic sherd descriptions given elsewhere.

The microscopical descriptions are divided into the main paste or rarely pastes ‘the main body of the
pot’ followed by descriptions of any glaze.

Cistercian-type ware
Wednesbury High Street.
Macroscopical description 1-1
Sherd — unavailable.

Thin section
The pot has fired to a uniform, pale reddish brown (10R 5/4 on the Geological Society of America rock-
color chart).

A clean clay carries <<0.1mm diameter quartz grains. Rare and irregularly distributed silicate grains are
0.1 to 0.3mm and sparse opaques are up to 0.5mm in diameter.
A thin glaze is 0.1-0.2mm thick.

Microscopical description 1-1

The main body of the pot

A reddish brown clay carries fine-grained quartz, rare phyllosilicates including brown ?biotite and
chlorite together with larger, rounded to sub-angular, non-plastics that exhibit a tight size range and are
dominated by monocrystalline quartz.

Monocrystalline quartz grains, mostly show straight extinction and some have fluid inclusions, are
accompanied by lesser amounts of unaltered and altered potassium feldspar plus rare, acidic plagioclase
and lath-shaped muscovite.

Rock fragments, less abundant than single grains, are dominated by polycrystalline quartz that includes
meta-sandstone/quartzite (here, quartz shows strained extinction), sedimentary chert, vein quartz and rare
?phyllite (fine-grained quartz-mica). A single, lath-shaped opaque is present.

Void spaces are similar in size to the larger non-plastic grains.

The glaze

An isotropic glaze has rare, small, spherical gas bubbles and adventitious, rare zircon and quartz grains
within it. Pale brown, anisotropic, acicular crystals radiate out from the main clay into the clear and
inclusion-free glaze.

Polished thin section description 1-1

The main body of the pot

A clean, dark red clay carries fine-grained quartz, rare phyllosilicates, 40-60pum in length including pale
brown ?biotites that have very fine-grained haematite pigment lying along their cleavage planes. Other
components of the clay include 20-50pm diameter, altered iron titanium oxide minerals that now
comprise fine-grained intergrowths between haematite and TiO, minerals; 5-20pm diameter, ex-
framboidal pyrite (now fine-grained haematite); and 2—20 but up to 60pum diameter, pale-coloured TiO,
minerals
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Most of the non-plastics are monocrystalline, angular quartz grains many with straight extinction and
some carry fluid inclusions together with minor amounts of rounded potassium feldspar and rare
plagioclase.

Rock fragments, less abundant than single grains, are dominated by polycrystalline quartz that includes
meta-sandstone/quartzite (here, quartz shows strained extinction) and chert. A large quartzite clast is cut
by a quartz vein carrying altered phyllosilicates up to 120um in length that carry acicular haematite
along their cleavage planes.

Rounded, 60—150um diameter clasts carry dense, fine-grained haematite pigment and may be fired
limonite-rich mudclasts — the firing having altered the limonite to haematite.

Void spaces are similar in size to the larger non-plastics but a thin, curved void may be burned out plant
matter.

The clay is reddened by abundant, very fine-grained, <1um long, haematite pigment accompanied by 2—
20um long, rare haematite laths.

The glaze
The glaze is 120-200um wide and much is inclusion-free or carries rare, up to 10um diameter,
hexagonal, basal haematite plates and a single, 40pum diameter, ?adventitious haematite clast.

The clay-glaze junction is sharp. Locally, immediately next to the main clay a 40pum wide glaze zone has
20-30um diameter gas bubbles and 10 x <lum size, colourless, acicular crystals, these are very thin.
This zone passes out into clear glaze.

Macroscopical 4-1

Sherd — unavailable

Thin section

The pot has fired to a uniform, medium light grey (N6 on the Geological Society of America rock-color
chart).

The non-plastics in the pot are fairly evenly distributed and have a restricted size range. Fine-grained
quartz is up to 0.1mm in diameter and rounded, rock clasts are up to 0.3mm in size. Voids are up to Imm
long.

The dark medium grey (N5) glaze is 0.1-0.2mm thick.

Microscopical 4-1

The main body of the pot

A brown, ‘dirty’, isotropic clay carries fine-grained quartz, rare phyllosilicates including pale brown
?biotite and chlorite together with larger, sub-rounded to sub-angular, non-plastics, that exhibit a tight

size range and are dominated by monocrystalline quartz.

Monocrystalline quartz grains, most showing straight extinction and some with fluid inclusions, are
accompanied by rare, acidic plagioclase and potassium feldspar including microcline.

Rock fragments, less abundant than single mineral grains, comprise polycrystalline quartz that includes
meta-sandstone/quartzite (here, quartz shows strained extinction), fine-grained, metamorphic, stretched
quartz, and sedimentary chert.

Void spaces are irregular in shape.

The glaze

The main clay immediately adjacent to the glaze has an increased number of gas bubbles. Pale brown,
anisotropic, acicular crystals within a brownish matrix radiate out from the clay into a clear, inclusion-
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free glaze that carries large spherical gas bubbles and a hexagonal, orange brown phase (probably basal
haematite crystals). Some of these crystals lie on the surface of the glaze. Very minor amounts of an
unidentified, brown, equant, semi-opaque phase are present.

Macroscopical 5-1
Sherd — unavailable

Thin section.
The pot has fired to a uniform, medium light brown (5YR 5/6 on the Geological Society of America
rock-color chart). A very light grey (N8), Smm thick, fired clay is present on the rim of the sherd.

The non-plastics are fairly evenly but sparsely distributed and have a restricted size range. Fine-grained
quartz is up to 0.lmm in diameter and rare, clasts are up to 0.2mm in size. Voids are up to 0.7mm long.

Pale-fired areas have the same paste as the main brown fired clay.
The glaze is 0.1-0.2mm thick.

Microscopical 5-1

The main body of the pot.

The pot has a faint planar fabric. A reddish brown, ‘dirty’, isotropic clay carries fine-grained quartz;
rare, pale brown phyllosilicates, together with larger, sub-rounded to sub-angular, non-plastics that
exhibit a tight size range and mainly comprise monocrystalline quartz.

Monocrystalline quartz grains, most with straight extinction, are accompanied by rare plagioclase and
slightly altered potassium feldspars including microcline.

Rock fragments, less abundant than single grains, are dominated by polycrystalline quartz that includes
meta-sandstone/quartzite (here, quartz shows strained extinction); fine-grained, metamorphic stretched
quartz; vein quartz, and rounded sedimentary chert. Quartz in a single clast carries fine-grained ?relict

carbonate.

The light-coloured paste is petrographically identical to the reddish brown fired clay.

The glaze

Next to the reddish brown fired clay, thin, very poorly developed, pale brown, anisotropic, acicular
crystals radiate into the isotropic glaze that carries rare, spherical gas bubbles and very rare, single,
adventitious quartz grains.

However, the glaze next to the pale-fired clay comprises anisotropic, radiating laths showing first order
interference colours (?feldspar/mullite).

Polished thin section 5.1 — microscopical

The main body of the pot

The clay carries sparse, angular to rounded non-plastics including quartz and 60um long phyllosilicates
with fine-grained haematite laths lying along their cleavage planes; 20-60um diameter, unzoned,
rounded zircon; 20pum diameter, brown rutile; abundant, 20-40um diameter haematite-TiO, intergrowths
after altered iron titanium oxide minerals (including ilmenite) and 1-5 and 10-30um diameter, pale-
coloured TiO, minerals.

Monocrystalline, rounded to subhedral quartz is accompanied by lesser amounts of rounded potassium
feldspar including microcline and a single, 120pm long leucoxene (a TiO, boxwork).

Rock fragments, less abundant than single grains, are dominated by polycrystalline quartz and very fine-
grained chert.
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Small, 20—100um diameter, fine-grained haematite pigment patches may be fired limonite-rich mudclasts
— the firing having altered (dehydrated) the limonite to haematite. However, a single, 100um diameter
clast may comprise haematite pseudomorphs after pentagonal dodecahedral pyrite crystals.

The clay is red due to the presence of abundant, very fine-grained, <1pm long, haematite pigment that is
accompanied by rare, 20-40um long, lanceolate haematite crystals.

The glaze

The glaze is up to 140um wide and has a sharp junction with the main clay. Most of the glaze is clear
and inclusion-free but locally, immediately next to the main clay a 60pm wide zone carries abundant <1-—
2um diameter, euhedral haematite. Within the main, clear body of the glaze, haematite, displaying its
characteristic, deep red internal reflections, is irregularly distributed, occurring in 10—40pm diameter
patches of 1-2um long pigment associated with trace amounts of 2—4um diameter cubic ?magnetite. In
addition, circular gas bubbles have a thin, internal rim comprising <l1—1um long haematite and minor
amounts of lath-shaped haematite lie along the top surface of the glaze.

Wednesbury Town Centre
Macroscopical 9-2
Sherd — unavailable

Thin section

The pot has fired to a uniform, light grey (N7 on the Geological Society of America rock-color chart) but
a light brown (5YR 5/6) fired area is present within the main clay. The non-plastics are fairly evenly and
densely distributed and have a restricted size range. Fine-grained quartz is up to 0.1mm in diameter
(<187um so less than fine sand in terms of grain size) but larger, non-plastic clasts are up to 0.5mm in
size. Voids are 1-2mm long. Both the brown and light grey-fired clays have the same fabric, hence, both
are the same paste.

The glaze is between 0.2—0.4mm thick and is pale yellow.
Microscopical 9-2

The main body of the pot.

A brown, ‘dirty’, isotropic clay carries fine-grained quartz; rare, pale brown phyllosilicates and
abundant, spherical voids although these are rare in the brown-fired paste. The clay carries larger, sub-
rounded to sub-angular, non-plastics that exhibit a tight size range and are mainly monocrystalline
quartz.

Monocrystalline quartz grains, most showing straight extinction and some with fluid inclusions or with
authigenic quartz overgrowths are accompanied by rare, altered plagioclase and potassium feldspar
including perthite.

Rock fragments, less abundant than single grains, are dominated by polycrystalline quartz that includes
meta-sandstone/quartzite (here quartz shows strained extinction); together with clast-supported
sandstone; rounded, fine-grained chert and recrystallised fine-grained quartz mosaics. A single,
volcaniclastic clast is present.

Large voids are irregular in shape and opaque areas with gas bubbles ?infill some of these void spaces.
Trace amounts of glaze are present within the main clay close to the pot surface.

The glaze

Petrographically the glaze shows no difference when next to the dark grey- or brown-fired clays. Very
short, thin pale brown, anisotropic, acicular crystals radiate from the clay into the glaze
(?feldspar/mullite) associated with rare, small hexagonal basal ?haematite plates. The isotropic glaze has
rare spherical gas bubbles and is inclusion-free apart from single, ?adventitious quartz grains.
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Macroscopical 10-2
Sherd — unavailable

Thin section
The pot has fired to a uniform, medium light grey (N6 on the Geological Society of America rock-color
chart).

The non-plastics in the pot are fairly evenly distributed and have a restricted size range. Fine-grained
quartz in the clay is up to 0.1mm in diameter. Voids are up to 1-1.5mm long and opaque areas are very
rare. The clay next to the glaze carries abundant gas bubbles. The glaze is colour banded and is 0.1—
0.4mm thick.

Microscopical 10-2

The main body of the pot

A brown, ‘dirty,” locally silty, isotropic clay carries fine-grained quartz, very rare, pale brown
phyllosilicates (?biotite) together with larger, sub-rounded to sub-angular, non-plastics that exhibit a
tight size range and are mainly single quartz grains.

Monocrystalline quartz grains, many showing strained extinction and some with abundant fluid
inclusions are accompanied by rare plagioclase and potassium feldspar.

Rock fragments, less abundant than single grains, are dominated by polycrystalline quartz that includes
meta-sandstone/quartzite (here quartz shows strained extinction), fine-grained ‘chert’ and vein
quartz/recrystallised silica. A single, banded rhyolite/man-made glass clast is present.

Void spaces are irregular in shape.

The glaze

The glaze next to the main clay is browner and has pale brown, radiating, anisotropic acicular crystals
(?feldspar/mullite) but away from the clay the glaze is clear, isotropic but has rare, spherical gas bubbles
and adventitious quartz grains within it.

Burslem Market Place
Macroscopical 21-6
Sherd — unavailable

Thin section
The pot has fired to a uniform, yellowish grey (5Y 8/1 on the Geological Society of America rock-color
chart).

The non-plastics in the pot are sparsely but fairly evenly distributed and have a restricted size range.
Fine-grained quartz is <<0.1mm in diameter and rare, rounded, rock and mineral clasts are up to 0.2mm
in size. Linear voids are up to 2mm long. The pale yellow glaze is 0.2—0.3mm thick.

Microscopical 21-6

The main body of the pot

The pot has a planar fabric. A dark brown, ‘dirty’, isotropic clay carries fine-grained, angular quartz,
very rare, pale brown phyllosilicates (?biotite) together with larger, sub-rounded to sub-angular, non-
plastics that exhibit a tight size range and are mainly single quartz grains.

Monocrystalline quartz grains include larger grains with strained extinction and some with abundant
fluid inclusions.

Rock fragments, less abundant than single grains, are dominated by polycrystalline quartz that includes
fine-grained chert and vein quartz/recrystallised silica. Very fine-grained, rounded, micrite/mudstone
clasts and rounded opaques are present, as is a single, pale brown ?bone fragment.
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Void spaces are linear and lie along the fabric.

The glaze

The glaze next to the clay carries very fine-grained gas bubbles and long, acicular, colourless crystals
with first order interference colours (?feldspar/mullite) that radiate into the main isotropic glaze that has
larger gas bubbles and rare, adventitious quartz grains.

Polished thin section 21-6 — microscopical

The main body of the pot
The clay has linear voids and rare, larger rock clasts.

A dark brown clay carries 30—80um diameter, altered iron titanium oxide minerals that now comprise
pale-coloured to orange TiO, phases; rare, 30um diameter magnetite and discrete, 20-60pm diameter,
pale-coloured TiO, minerals.

Abundant, rounded, 80—>200pm diameter, fine-grained haematite pigment patches may be fired
limonite-rich mudclasts; the firing having altered the limonite to haematite. Other opaque clasts comprise
quartz grains within a 2—10pum wide haematite cement, or are intergrowths of fine-grained haematite and
TiO, minerals.

The glaze

The glaze is 160pum wide and the first 100pm closest to the main clay has abundant 10-20um diameter
gas bubbles, this passes out into a zone with 40—80 x <1pum tabular to acicular silicate crystals with
straight extinction and first order interference colours suggesting they are mullite rather than feldspar.
Locally, the glaze immediately next to the main clay carries 20-40um diameter clusters of blebby
?magnetite and only trace amounts of haematite and may be altered ex-iron titanium oxide minerals.
Inclusion-free portions of the glaze carry rare, up to 200um diameter, gas bubbles.

The rarity of haematite in this glass is noteworthy and may well be of significance.

Macroscopical 22-6

Sherd — unavailable.

Thin section

The pot has fired to a uniform, medium grey (N6 on the Geological Society of America rock-color
chart).

The non-plastics are fairly evenly and densely distributed and have a restricted size range. Rock clasts
are polylithic and 0.1-0.3mm in diameter, and 0.5—1mm size opaques are common. The glaze is <0.1mm
thick.

Microscopical 22-6

The main body of the pot

A brown, ‘dirty,” isotropic clay carries fine-grained quartz and rare phyllosilicates together with larger,
sub-rounded to sub-angular, non-plastics that exhibit a tight size range and are dominated by mono- and

polycrystalline quartz alongside significant amounts of rounded, opaque matter.

Monocrystalline quartz grains, most showing straight extinction and some with fluid inclusions are
accompanied by rare, plagioclase and rounded potassium feldspar grains including perthite.

Rock fragments are dominated by polycrystalline quartz that includes meta-sandstone/quartzite (the

quartz here has strained extinction), quartz-chert clasts cemented by opaques, and rounded, fine-grained
chert.
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Rounded, opaque areas show ?shrinkage cracks, enclose fine-grained quartz and have spherical voids
(?gas bubbles). These may be organic rather than metal oxide/hydroxide-rich clay masses.

A single rounded ?slag clast is present.

The glaze

Very little glaze is present if at all and may have been lost during manufacture of the thin section. It
comprises a very thin, isotropic glaze with very small gas bubbles.

Macroscopical 23-6

Sherd — unavailable.

Thin section

The pot has fired to a uniform brownish orange (5YR 4/1 on the Geological Society of America rock-

color chart).

Non-plastics are rare and <<187um in diameter. Opaques are up to 0.5mm in size and linear voids are
Imm long.

A pale yellow glaze is 0.2—-0.3mm thick.
Microscopical 23-6

The main body of the pot
A dark, isotropic clay carries fine-grained, angular quartz and very rare phyllosilicates including
muscovite together with sparse, opaque matter.

Rare, monocrystalline quartz grains, many with straight extinction, are accompanied by trace amounts of
potassium feldspar.

Rock fragments, even less abundant than single grains, comprise fine-grained meta-sandstone/quartzite
and chert.

Rounded, opaque matter shows ?shrinkage cracks and encloses fine-grained quartz. These may be
organic rather than metal oxide/hydroxide-rich mudclasts.
Void spaces are linear in shape.

The glaze

The glaze is zoned and is the most complex of any of the Cistercian-type ware glazes.

Immediately next to the clay a thin, pale brown, isotropic glaze passes out into a zone with very, very
fine-grained opaques succeeded by a thin, clear, isotropic zone with abundant, small gas bubbles. Most
of the glaze comprises fine-grained opaques intergrown with lath-shaped ?mullite (?hollow laths with
first order interference colours) or feldspar crystals. The very outer part of the glaze is brown-stained.

The glaze has rare, ?adventitious quartz grains within it.

Burslem School of Art

Macroscopical 31-8

Sherd — unavailable.

Thin section

The pot has fired to a uniform, medium grey (N5 on the Geological Society of America rock-color

chart).

The non-plastics are evenly distributed and have a restricted size range. Fine-grained quartz is <0.1mm
in diameter. Linear voids are up to 1.5mm long.
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Adbhering to the glaze is a black clay (N1) this has a very different paste/fabric to the main pot. The non-
plastics are quite sparsely, but evenly, distributed, and are 0.2—0.4mm in diameter.

The pale yellow brown (10YR 6/2) glaze is 0.2—0.7mm thick.
Microscopical 31-8

The main body of the pot — paste/fabric 1

A dark, isotropic clay carries fine-grained quartz, rare phyllosilicates including ?biotite together with
larger, sub-rounded to sub-angular, non-plastics that exhibit a tight size range and are mainly angular to
sub-rounded, single quartz grains most with straight extinction.

Rock fragments, less abundant than single grains, are dominated by polycrystalline quartz that includes
meta-sandstone/quartzite (here, quartz shows strained extinction), fine-grained, metamorphic, stretched
quartz, and sedimentary chert. Very fine-grained quartz-feldspar-rich rocks may be volcaniclastics.

Void spaces are irregular in shape.

Paste/fabric 2 — black clay
A different paste adheres to the outside of the glaze. This clay is clean, very dark and carries sparse, sub-
angular to sub-rounded meta-sandstone/quartzite clasts.

The glaze

The glaze is zoned. A very dark brown zone carrying very, very fine-grained ?haematite next to the clay
passes out into a clear zone with large gas bubbles and rare, adventitious quartz grains. Elsewhere, the
glaze touching the main clay has very fine-grained, equant ?magnetite passing out into a zone with
radiating feathery and skeletal, acicular haematite. In places a thin ?haematite-rich layer coats the glaze
surface.

Macroscopical 32-8
Sherd — unavailable.

Thin section

The pot has fired to a uniform pale brown (5YR 5/2 on the Geological Society of America rock-color
chart). The non-plastics are evenly and quite densely packed, they have a restricted size range. Fine-
grained quartz is up to 0.1mm in diameter, rounded rock clasts are up to 0.2mm in size, and large opaque
areas are up to lmm in diameter. Voids are up to 0.7mm long.

The dark yellow orange (10YR 6/6) glaze is 0.2—0.3mm thick.

Microscopical 32-8

The main body of the pot

A black, isotropic clay carries rare, pale brown phyllosilicates together with larger, sub-rounded to sub-

angular, non-plastics that exhibit a tight size range and are mainly single quartz grains.

Monocrystalline quartz grains, most showing straight extinction, are accompanied by rare, rounded
potassium feldspar.

Rock fragments are approximately as abundant as the single grains. They are varied in lithology but are
dominated by polycrystalline quartz that includes meta-sandstone/quartzite (here quartz shows strained
extinction), much fine-grained chert/?rhyolite and vein quartz/quartz vuggy infill. Fine-grained quartz-
feldspar intergrowths may be volcanic clasts. A single, rounded clast may be haematite pigment-rich
clay.

A thin, clay-rich layer is present.
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Rounded, opaque matter shows ?shrinkage cracks and encloses voids after ?fine-grained quartz. These
may be organic rather than metal oxide/hydroxide-rich mudclasts.

The glaze

A dark brown glaze with very fine-grained fibrous ?haematite and very small, equant ?magnetite passes
out into a clear, pale brown, isotropic glaze carrying spherical gas bubbles and rare, ?adventitious quartz
and rounded opaques.

Polished thin section 32-8

The main body of the pot
The clay carries fine-grained polycrystalline quartz and chert.

A black, isotropic clay carries 10—120 but up to 200pum diameter, altered iron titanium oxide minerals
(probably titanomagnetite and ilmenite) comprising fine-grained haematite and TiO, mineral
intergrowths; 40um diameter, zoned zircon and discrete, pale-coloured TiO, including 60—-80um
diameter leucoxene.

Abundant, 40—140pum diameter, fine-grained haematite-rich clasts have poorly crystalline haematite
associated with rare, pale-coloured TiO, grains in them. Other clasts comprise quartz grains cemented
by haematite pigment associated with 1-2um diameter magnetite. Very fine-grained, 1-5um long TiO,
grains are widespread and very fine-grained haematite pigment gives the clay its colour.

The glaze

The 80-140um wide glaze is complex although much is inclusion-free.

The main clay immediately next to the glaze is ‘cleaned’ of any fine-grained haematite pigment and the
clay-glaze junction is sharp. A 20-60pm wide zone immediately next to the main clay carries abundant
very fine-grained ?haematite with brown/yellow internal reflections. Elsewhere, close to the clay, within
the cloudy yellow brown glaze, rare, 5-40um diameter, orange to brown ?TiO, grains occur. These
initial zones pass out into one with up to 20 x <lum size, acicular haematite before finally passing out
into a clear glaze with very rare haematite, some occurring as, up to 120pm diameter, clusters of 1-2pm
long crystals. Gas bubbles are abundant.

Nuneaton Chilvers Coton

Macroscopical 42-10

Sherd — unavailable.

Thin section

The pot has a Imm thick, black (N1 on the Geological Society of America rock-color chart), inner rim
but most of the pot is a moderate brown (5YR 5/4). The non-plastics are fairly sparsely but evenly
distributed and have a restricted size range in a clean clay. Rounded rock clasts are 0.3—0.4mm in size.
The pale yellow glaze is 0.1-0.3mm thick.

Microscopical 42-10

The main body of the pot

A black clay carries rare, pale brown phyllosilicates together with larger, rounded to sub-angular, non-

plastics that exhibit a tight size range and are mainly single quartz grains.

Monocrystalline quartz grains, many with straight extinction and some with ?syntaxial overgrowths, are
accompanied by rare, rounded potassium feldspar.

Rock fragments, less abundant than single grains, vary in lithology but are dominated by polycrystalline
quartz that includes meta-sandstone/quartzite (here quartz shows strained extinction), serrated quartz,
rounded sandstone and fine-grained quartz mosaics. Fine-grained, polycrystalline feldspathic rocks and
phyllite (foliated fine-grained quartz-biotite) are rare.
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Rounded opaque matter with ?shrinkage cracks, and large and locally linear voids are present in the clay.

The glaze

The glaze is complex. A glaze with very fine-grained, equant opaques (?magnetite) and small gas
bubbles passes out into a browner glaze with radiating, acicular crystals (?haematite) and finally into a
clear glaze. Locally the glaze with the fine-grained opaques and browner glaze are anisotropic with
crystals showing first order colours and ?twinning suggesting feldspar.

Polished thin section 42-10 — microscopical

The main body of the pot

A black clay carries rare, pale brown phyllosilicates up to 120um in length with acicular ?haematite
along their cleavage planes; 20-40um diameter, unzoned zircon; very rare, 30um diameter ?chromite;
60um diameter magnetite altering to haematite; 20—40pm diameter, altered iron titanium oxide minerals
(including titanomagnetite and ilmenite) that now comprise fine-grained haematite and pale-coloured
TiO, minerals; 10-30um long, discrete haematite laths and 2—20 and 10-80um long TiO, laths. Rare,
20pm diameter ex-pyrite framboids are now altered to haematite.

Larger, sub-angular, non-plastics exhibit a tight size range and are dominated by monocrystalline quartz
accompanied by polycrystalline quartz clasts including quartz arenite; altered feldspathic rocks are also
present.

Rounded, fine-grained haematite clasts are 20-200um in diameter and comprise fine-grained haematite
pigment within clay and may be fired (oxidised/dehydrated) limonite-rich mudclasts.

The glaze

The glaze is complex, up to 150pm wide and has a sharp clay-glaze junction. A 60pm wide zone carries
5—10um diameter gas bubbles and very fine-grained, <<1um diameter magnetite increasing in grain size
away from the main clay up to Sum; this magnetite is associated with minor haematite. This zone passes
out into a 40um wide zone where the opaques have the same size as the inner zone but have orange to
red internal reflections. The final clear zone, up to 60um in width, carries 20-80 x 1um size, curved
haematite ‘laths’ (hexagonal basal plates seen end on). Some of these basal plates, up to 30um in size, lie
along the upper surface of the glaze, other haematites in this surface layer look skeletal and resembles
magnetite in shape.

Macroscopical 44-10

Sherd — unavailable.

Thin section

The pot has fired to a uniform moderate brown (5YR 5/4 on the Geological Society of America rock-

color chart).

The non-plastics are fairly densely and evenly distributed and have a restricted size range. Fine-grained
quartz is up to 0.1mm in diameter and single clasts are up to 0.3mm in size. Voids are up to 0.5mm long.

The pale yellow glaze is 0.3—0.5mm thick.

Microscopical 44-10

The main body of the pot

A very dark brown clay carries rare, pale brown phyllosilicates (?chlorite) together with abundant,
larger, rounded to sub-angular, non-plastics that exhibit a tight size range and are mainly single quartz
grains.

Monocrystalline quartz grains, many with straight extinction and some with ?syntaxial quartz

overgrowths are accompanied by rare, rounded plagioclase and potassium feldspar including microcline
and trace amounts of zircon.
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Rock fragments, less abundant than single grains, vary in lithology but are dominated by polycrystalline
quartz that includes meta-sandstone/quartzite (here quartz shows strained extinction), rounded sandstone,
limonite-cemented sandstone, serrated quartz and fine-grained quartz mosaics. Fine-grained,
polycrystalline feldspathic rocks (felsite), quartz-potassium feldspar igneous rocks and phyllite (fine-
grained foliated quartz-biotite) and a litharenite comprising quartz, sandstone and potassium feldspar
clasts are rare.

Rounded or ?euhedral, opaque grains may be oxidised pyrite and are widespread.
Voids in the clay are irregular in shape.

The glaze

The glaze varies, some just comprising clear glaze with gas bubbles concentrated towards the clay-glaze
junction. Elsewhere, the glaze carries very fine-grained, equant opaques (?magnetite) and gas bubbles,
and this passes out into a glaze with acicular, opaque crystals (haematite) that may have oxidised to
limonite and finally into a clear glaze with rare ?haematite laths. Locally the isotropic glaze carries gas
bubbles and adventitious quartz grains.

Polished thin section 44-10 — microscopical

The main body of the pot

A very dark brown clay carries rare, pale brown phyllosilicates up to 200 x 30um in size with ?haematite
laths along their cleavage planes; 20-30um diameter, unzoned zircon; 10—-80um diameter, altered iron
titanium oxide minerals (including ilmenite) that are now replaced by fine-grained, pale-coloured TiO,
minerals; 5—10um long, discrete haematite laths and 2—10 and 10—40um long, pale to orange-coloured
TiO, laths and 20-40pum diameter leucoxene.

The clay is red-brown due to abundant, very fine-grained, (<<l1-2um long) haematite pigment.

Rounded, fine-grained haematite-rich clasts are 40—160pm in diameter and comprise fine-grained
haematite pigment within clay and may be fired/oxidised limonite-rich mudclasts; or quartz cemented by
poorly crystalline haematite or pseudomorphs after pyrite.

The glaze

The glaze is complex and varies along its length, however the relative relationships between the zones
are retained. The glaze immediately next to the main clay is inclusion-free, this very thin zone passes out
into a zone with abundant, very fine-grained, <1um diameter magnetite but locally up to Spm in size
showing minor martitisation (crystallographically controlled alteration to haematite). This zone in turn
passes out into one with up to 30um long haematite laths with brown internal reflections (some skeletal
haematite may be oxidised magnetite) and finally into a clear glaze.

Small, 1-10pm long haematite laths with very red internal reflections lie parallel to the upper surface of
the glaze or form internal rims to gas bubbles within the glaze.

Rare, pale brown, 10—40um diameter ?TiO, mineral clusters are present in the glaze.
Rare adventitious quartz incorporated into the glaze shows no chemical reactions with it.
Leicester Austin Friars

Macroscopical 75-19

Sherd — unavailable.

Thin section
The pot has fired to a uniform pale reddish brown (10R 5/4 on the Geological Society of America rock-
color chart) but has a thin, pale yellow brown (10YR 7/2) fired clay lens within the main clay.

Page 142



Midlands purple and Cistercian-type wares in the west Midlands in the 15th—16th centuries

A very clean clay carries <<0.1lmm diameter quartz grains and very sparse, rounded quartz up to 0.2mm
in diameter.

A thin glaze is up to 0.1mm thick.
Microscopical 75-19

The main body of the pot

A dark clay carries fine-grained, angular quartz, rare plagioclase and very rare, pale brown
phyllosilicates including muscovite, together with very sparse, opaque matter.

The non-plastics comprise rare, monocrystalline quartz grains, and many have straight extinction, some
are euhedral or carry fluid inclusions, accompanied by minor amounts of unaltered and altered potassium
feldspar including microcline.

Rock fragments, even less abundant than single grains, comprise fine-grained meta-sandstone/quartzite
and chert.

Void spaces are linear in shape and some may have black, burned out organic matter in them.

Larger voids enclose brown ?fibres (resembling bacterial chains). A deep blue-green amphibole is
present on the surface of the section but is probably adventitious, and caused during the manufacture of
the slide.

The glaze

The glaze is thin but zoned. A brown and turbid glaze passes out into a zone with pale-brown, acicular,
radiating crystals showing first order interference colours (?feldspar/mullite) and finally into a clear
isotropic glaze.

Macroscopical 77-19

Sherd — unavailable.

Thin section

The pot has fired to a uniform, pale reddish brown (10R 5/4 on the Geological Society of America rock-
color chart).

A clean clay has <<0.1mm diameter quartz and rare, larger grains up to 0.2mm in diameter. Siltier, pale-
fired areas are 4mm x 1mm in size and are filled with fine-grained, angular quartz. Rare, rounded rock
clasts are up to 0.5mm in size.

A thin glaze is up to 0.2mm thick.

Microscopical 77-19

The main body of the pot

A dark red clay carries fine-grained, angular quartz and very rare, pale brown phyllosilicates including
muscovite together with sparse, rounded, opaque matter. Pale-fired layers appear to be siltier than the

main clay and carry fine-grained, angular quartz with rare chlorite and sandstone clasts.

The non-plastics comprise monocrystalline quartz grains, many showing straight extinction accompanied
by trace amounts of potassium feldspar and lath-shaped muscovite.

Rock fragments, even less abundant than single grains, comprise fine-grained meta-sandstone/quartzite
(here quartz shows strained extinction) and fossiliferous, sedimentary chert.

Void spaces are partially or fully infilled with ?later calcite and more calcite adheres to the edge of the
sherd.
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The glaze
The glaze is zoned with a thin zone of anisotropic, acicular crystals radiating out from the main clay: this
passes out into a clear, isotropic glaze with rare gas bubbles.

Macroscopical 79-19
Sherd — unavailable.

Thin section
The pot has fired to a uniform medium reddish brown (10R 5/6 on the Geological Society of America
rock-color chart).

A clay carries abundant, 0.1mm diameter grains and rare, unevenly distributed, rounded, single grains up
to 0.3mm and rock clasts up to 0.5mm in size. Large opaque areas are 0.4—1.0mm in diameter. ?Vitrified
areas are 0.4mm in size.

The glaze is 0.2mm thick.

Microscopical 79-19

The main body of the pot

A dark clay carries abundant, angular quartz and brown phyllosilicate laths.

The non-plastics comprise monocrystalline quartz grains many with straight extinction, accompanied by

trace amounts of zoned, altered potassium feldspar and lath-shaped muscovite and biotite. Most of the
quartz lies within a very restricted size range.

Polycrystalline quartz rock fragments, far less abundant than single quartz grains, comprise meta-
sandstone/quartzite (here quartz shows strained extinction); sandstone with quartz and sandstone clasts in
it; fine-grained sandstone/chert and a single, large, rounded micaceous sandstone (quartz arenite).
Rounded to irregular opaque areas carry quartz and rare void spaces are irregular in shape.

The glaze

The glaze is zoned with a zone of very fine-grained, equant opaques (?magnetite/haematite) passing out
into a clear, isotropic glaze, that carries gas bubbles and a little 7adventitious quartz. Locally, areas of
thicker clear glaze have thin, haematite laths close to the outer surface.

Bordesley Abbey

Macroscopical 94-24

Sherd — unavailable.

Thin section

The pot has fired to a uniform dark reddish brown (10R 3/4 on the Geological Society of America rock-
color chart).

The clay is very clean with very sparse clasts up to 0.2mm in diameter; they include two rounded, ?glaze
clasts up to 0.3mm in size. Linear voids are Imm long.

The pale-coloured glaze is 0.4mm thick.

Microscopical 94-24

The main body of the pot
A dark red, very clean clay has trace amounts of fine-grained white mica and monocrystalline quartz.

Polycrystalline quartz rock fragments are also rare and comprise fine-grained sandstone and chert.
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Rounded opaque areas are unevenly distributed and have shrinkage rims. Void spaces are irregular in
shape.

Two rounded areas within the clay and one on the edge of the sherd next to the glaze comprise a mixture
of lath-shaped phases with moderate interference colours and a very fine-grained matrix. These are not
natural but their mineralogy is undetermined.

The glaze

The glaze is zoned. A glaze with large gas bubbles and very fine-grained, ?cubic opaques (?magnetite)
passes out into a brown, isotropic glaze with brown, acicular opaques and hexagonal basal plates
(?haematite). Locally the glaze has ?recrystallised and is now composed of pale brown, acicular,
anisotropic crystals showing first order interference colours within an anisotropic matrix
(?mullite/feldspar).

Remarks
The presence of ?glaze-rich areas/clasts within the main paste is very unusual.

Macroscopical 95-25

Sherd — unavailable.

Thin section

The pot has fired to a uniform moderate reddish brown (10R 4/6 on the Geological Society of America
rock-color chart).

Fine-grained quartz is up to 0.lmm in diameter. The non-plastics are densely and fairly evenly
distributed and have a restricted size range with rounded, single clasts up to 0.4mm in size and rounded
opaques up to 0.5mm in diameter.

The pale yellow glaze is 0.1mm thick.

Microscopical 95-25

The main body of the pot

A dark clay carries abundant, angular quartz and minor amounts of a brown phyllosilicate ?biotite and
muscovite.

The non-plastics comprise rounded to angular, monocrystalline quartz grains, many showing straight
extinction, accompanied by lesser amounts of potassium feldspar. The quartz grains have a wide size
range. Many potassium feldspar grains are rounded and have been partially lost during thin section
preparation.

Polycrystalline quartz rock fragments, far less abundant than single quartz grains, comprise meta-
quartzite (here quartz shows strained extinction), stretched quartz, zircon-bearing sandstone, chert/‘meta-
chert’, fossiliferous chert, plus very rare felsite and ?granophyre/myrmekite.

Void spaces are irregular in shape and rounded opaque areas are abundant and have shrinkage rims.
The glaze

The thin glaze is isotropic. Initially the glaze carries very fine-grained equant and hexagonal, brown
opaques (?haematite) aligned into thin trains/swirls passing out into a very pale brown, clean glaze. A
little ?adventitious quartz and gas bubbles are trapped in the glaze.

Macroscopical 96-25

Sherd — unavailable.

Thin section
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The pot has fired to a uniform, moderate reddish brown (10R 4/6 on the Geological Society of America
rock-color chart).

The non-plastics are evenly distributed and have a restricted size range. Fine-grained quartz is up to
0.1mm in diameter, rounded, polylithic rock clasts are up to 0.5mm in size and rare, rounded opaques
are up to 0.4mm in diameter.

The glaze is 0.1mm thick.

The main body of the pot
A dark clay carries abundant, angular quartz and brown phyllosilicate laths.

The non-plastics comprise sub-rounded to angular, monocrystalline quartz grains with a wide size range,
many of which have straight extinction or enclose fluid inclusions and some of which have ?syntaxial
quartz overgrowths. Lesser amounts of rounded potassium feldspar occur but have been partially lost
during section preparation.

Medium grained, polycrystalline quartzose rocks fragments are abundant and comprise meta-quartzite
(here quartz shows strained extinction), clast-supported sandstone and foliated sandstone, plus
polycrystalline feldspathic rocks, felsite, very rare granophyre/myrmekite and ?tuff.

Void spaces are irregular in shape and rounded opaque areas have shrinkage rims.

The glaze

The glaze is isotropic and has very fine-grained, equant opaques lying in trains. Gas bubbles and rare
?adventitious quartz or polycrystalline quartz are trapped in the glaze.

Macroscopical 97-26

Sherd — unavailable.

Thin section

The pot has fired to a uniform dark yellow orange (10YR 6/6 on the Geological Society of America

rock-color chart).

The clay is very clean and carries fine-grained, >0.1mm in diameter quartz, and rare, evenly distributed,
0.1-0.2mm diameter clasts.

The glaze is 0.2mm wide.

Microscopical 97-26

The main body of the pot

A dark red clay has trace amounts of fine-grained white mica, brown phyllosilicate and altered
plagioclase plus slightly larger, angular, monocrystalline quartz and cleavage fragments of potassium
feldspar. Larger grains are very rare.

Rare, polycrystalline quartzose rocks comprise meta-sandstone, chert and very rare phyllite.

Opaque areas are small and rounded and void spaces are linear in shape.

The glaze

The glaze is isotropic with trapped gas bubbles. There is a very thin reaction rim between the glaze and
clay, and this is present as short, very fine, acicular crystals radiating into the glaze.

Macroscopical 101-26

Sherd — unavailable.
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Thin section
The pot has fired to a uniform pale reddish brown (10R 5/4 on the Geological Society of America rock-
color chart).

The clay is very clean and carries sparse, fine-grained, >0.1mm in diameter quartz grains. Rounded or
less abundantly sub-angular grains, up to 0.5mm in diameter, have a restricted size range and are fairly
evenly distributed. Angular rock clasts and rare opaque patches are 0.5mm and mudstone clasts are up to
0.2mm in diameter.

The glaze is 1.5mm thick on the sherd, but is 5.5mm thick as discrete samples. The latter has greyish
green (10GY 6/2) bands in a moderate yellow (5Y 7/6) base.

Microscopical 101-26

The main body of the pot
A dark, reddish, clean clay carries minor, angular quartz and trace amounts of pale phyllosilicate.

The non-plastics are rounded to sub-angular and have a fairly restricted size range. They comprise
monocrystalline quartz grains, and many have straight extinction and/or fluid inclusions, some have
syntaxial quartz ?overgrowths, and one encloses acicular rutile; quartz grains are accompanied by rare
potassium feldspar cleavage fragments, plagioclase and lath-shaped muscovite. Most of the quartz lies
within a very restricted size range.

Polycrystalline quartzose rocks comprise meta-sandstone/quartzite and stretched quartz (quartz in both
has strained extinction); clast-supported sandstone with quartz and chert clasts, or with quartz, potassium
feldspar and zircon clasts; and chert. Tectonised sandstone/quartzite, quartz-potassium feldspar ‘granite’,
metamorphic quartz-perthite and phyllite are rare.

Opaque areas are rounded but void spaces are thin and linear.

The glaze

The glaze is clear and isotropic, looks crazed and is colour banded. There is no reaction rim between
glaze and clay but a little adventitious quartz and sandstone are trapped in the glaze.

Macroscopical 102-27

Sherd — unavailable

Thin section

The pot has fired to a uniform moderate reddish brown (10R 4/6 on the Geological Society of America
rock-color chart).

The clay is clean and carries sparse, fine-grained, >0.1mm in diameter, quartz. Rare, sub-rounded grains
up to 0.4mm in diameter have a restricted size range and are fairly evenly distributed. Brown
limonite/mudstone clasts are up to 0.5mm in size and black opaques are 0.1-0.4mm in diameter.

The glaze is 0.1-0.3mm thick.

Microscopical 102-27

The main body of the pot

A dark reddish, clean clay carries minor amounts of very fine-grained, angular quartz and trace amounts
of pale phyllosilicate ?chlorite.

The non-plastics are quite sparse and are rounded to sub-angular and have a fairly restricted size range.
They comprise monocrystalline quartz grains, many have straight extinction and some have syntaxial

quartz ?overgrowths; the quartz is accompanied by rounded to angular potassium feldspars including
perthite.

147



Midlands purple and Cistercian-type wares in the west Midlands in the 15th—16th centuries

Polycrystalline quartzose rocks comprise clast-supported sandstones, chert, ‘chert/rhyolite’, rare vein
quartz and meta-sandstone/quartzite. In many of the rock fragments quartz has strained extinction.

Rare opaque areas are rounded to irregular in shape and enclose fine-grained quartz.
Void spaces are few but include a curved ?spine/shell.

The glaze

The thin, clear, isotropic glaze looks crazed. The glaze-clay junction is black and marked by very, very
thin, acicular crystals radiating out into the main glaze. Gas bubbles and a little ?adventitious quartz are
trapped in the glaze

Macroscopical 103-27
Sherd — unavailable.

Thin section
The pot has fired to a uniform moderate reddish orange (10R 6/6 on the Geological Society of America
rock-color chart).

The clay is clean and carries very fine-grained, >>0.1mm in diameter, angular quartz. Sparse, rounded
grains and rock clasts up to 0.5mm in diameter have a restricted size range. Rare opaques are 0.1mm in
size.

A 3mm thick, clean glaze carries 0.2mm diameter air bubbles.
Microscopical 103-27

The main body of the pot
A dark reddish brown clay carries very fine-grained, angular quartz and trace amounts of a pale
phyllosilicate ?chlorite/muscovite. Some clay layers are a little siltier than the main clay.

The non-plastics are quite sparse and are rounded to sub-angular and have a fairly restricted size range.
They mainly comprise monocrystalline quartz grains, many showing straight extinction and some having
syntaxial quartz ?overgrowths and so are euhedral. Quartz is accompanied by rounded to angular,
altered, zoned plagioclase and potassium feldspar including microcline; some potassium feldspar has
syntaxial feldspar overgrowths and others are cleavage flakes.

Polycrystalline quartz rocks are less common than single grains; they comprise meta-sandstone/quartzite
(here quartz shows strained extinction), rounded, clast-supported sandstones, chert and ‘chert with mica’.
Very fine-grained acid volcanics (?tuffs) and phyllite (fine-grained foliated quartz-biotite) are present
but uncommon.

Opaque areas are rounded and small. Void spaces are few but include a small ?spine/shell.

The glaze

The clay-glaze junction is thin and dark and has very thin, acicular crystals with first order interference
colours radiating out from it into the glaze. Quartz grains are concentrated at this junction.

The other surface of the sherd has a very thin glaze with extremely fine-grained, equant opaques
(?magnetite) passing out into clear isotropic glaze. Gas bubbles and a little adventitious quartz are
trapped in the glaze.

Macroscopical 104-28

Sherd — unavailable.

Thin section
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The pot has fired to a uniform moderate reddish brown (10R 4/6 on the Geological Society of America
rock-color chart).

The clay carries sparse, <0.1mm diameter quartz; sparse, rounded clasts to 0.7mm and rare, fine-grained
rocks up to 0.5mm in size. Pale-fired, thin, 0.1mm wide, silty layers are present. Rounded, 0.5—-1mm
diameter opaques are widespread but unevenly distributed. ?Carbonate up to 1.5mm in size is rare.

Microscopical 104-28

The main body of the pot

A dark reddish brown clay carries fine-grained, angular quartz and trace amounts of pale phyllosilicate
?muscovite and pale brown phyllosilicate ?biotite. Some pale-fired, clay layers are a little more silty than
the main clay and carry abundant, angular, fine-grained quartz and mica.

The non-plastics are quite sparse and are rounded to sub-angular and have a fairly restricted size range.
They mainly comprise monocrystalline quartz grains, and many show straight extinction or have fluid
inclusions; this quartz is accompanied by potassium feldspar laths.

Polycrystalline quartzose rocks comprise meta-sandstone/quartzite (here quartz shows strained
extinction), sandstones, chert and vein quartz. Very fine-grained acid volcanics (?tuffs) and felsite are
present.

Opaque areas are rounded, vary in size and are irregularly distributed; some may be organic. Void
spaces are irregular in shape.

The glaze

The glaze is zoned. A glaze with very, very, fine-grained opaques (?haematite) is overlain by thin,
acicular crystals showing first order interference colours (?mullite/feldspar) passing out into clear,
isotropic glaze that carries rare, larger opaques (?haematite).

Macroscopical 108-28

Sherd — unavailable.

Thin section

The pot has fired to a uniform moderate reddish orange (10R 6/6 on the Geological Society of America

rock-color chart).

An extremely fine-grained clay carries <<0.1lmm diameter quartz and sparse, rounded clasts up to 0.5mm
in size. Pale-fired silty layers are Imm long.

The glaze is 0.2mm thick.

Microscopical 108-28

The main body of the pot

A dark, reddish brown clay carries fine-grained, angular quartz and trace amounts of pale phyllosilicate
(?chlorite/muscovite), biotite and plagioclase. Pale-fired clay areas have the same paste as the main pot.
The non-plastics are quite sparse and are rounded to sub-angular and have a fairly restricted size range.
They mainly comprise monocrystalline quartz grains, and many show straight extinction and fluid
inclusions; quartz is accompanied by rounded potassium feldspar including microcline.

Polycrystalline quartzose rocks are less common than single grains; they comprise meta-
sandstone/quartzite, chert, and meta-mudstone cut by a thin quartz veinlet. Much quartz in the

polycrystalline clasts has strained extinction and serrated grain boundaries.

Rare, opaque areas are small.
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The glaze
A glaze with very thin, radiating, pale brown, anisotropic, acicular crystals passes out into a clear
isotropic glaze. Gas bubbles and a little adventitious quartz are trapped in the glaze.

Ticknall

Macroscopical Ticknall AV 4270

Sherd — unavailable.

Thin section

The pot has fired to a uniform, moderate reddish brown (10R 4/6 on the Geological Society of America
rock-color chart).

Abundant, fine-grained quartz is up to 0.1mm in diameter but larger, non-plastics are very sparse.
Microscopical Ticknall AV 4270

The main body of the pot

A dark red clay has abundant, angular to sub-angular quartz plus trace amounts of fine-grained white
mica, brown phyllosilicate and potassium feldspar. The quartz has a very tight size range and many
grains show strained extinction. Large single quartz grains are very rare.

Polycrystalline quartzose rocks are rare and comprise meta-sandstone, rounded, clast-supported
sandstone, chert and fine-grained, recrystallised quartz mosaics.

Opaque areas are rounded and enclose quartz whereas void spaces are irregular in shape and vary in size.
The glaze

The clay-glaze junction is sharp and there is no reaction rim between clay and glaze. A 0.2mm thick,
clear glaze encloses adventitious quartz grains but has no gas bubbles.

Macroscopical Ticknall AV 4278

Sherd — unavailable.

Thin section

The pot has fired to a uniform pale reddish brown (10R 5/4 on the Geological Society of America rock-

color chart).

Abundant, fine-grained quartz in the clay is <<0.1mm in diameter. Larger, rock clasts are very sparse
and up to 0.5mm in size.

Microscopical Ticknall AV 4278

The main body of the pot

A dark clay has abundant, angular to sub-angular fine-grained quartz plus trace amounts of a brown
phyllosilicate. The quartz has a very tight size range and many grains show strained extinction.

Large, rounded quartz grains are very rare and have strained extinction.

Rare, polycrystalline quartzose rocks comprise rounded, fine-grained sandstone and chert; a single, fine-
grained volcanic ?tuff with mica is present.

Opaque areas are rounded and enclose quartz whereas void spaces are large, linear in shape and vary in
size.

The glaze

Page 150



Midlands purple and Cistercian-type wares in the west Midlands in the 15th—16th centuries

The 0.4mm thick, clear, yellow, isotropic glaze encloses adventitious quartz grains and large gas
bubbles. There is no reaction rim between clay and glaze.

Midlands purple
Wednesbury High Street.
Macroscopical 11-3
Sherd — unavailable.
Thin section
The pot has fired to a Smm thick, medium reddish brown (10R 4/4 on the Geological Society of America
rock-color chart) clay alongside a 5Smm thick, light brown paste.
Pale-fired silty layers are 0.2mm thick. The clay is clean but carries fine-grained, <<0.1mm in diameter
quartz. Abundant, evenly distributed, sub-rounded to sub-angular, single grains and rock clasts are 0.5—
1.0mm in diameter.
Black areas with gas bubbles may be overfired clay.

Microscopical 11-3

The main body of the pot
A dark clay with very thin, light-coloured siltier layers has small, angular to sub-angular quartz.

Larger, monocrystalline grains and rock fragments are rounded to sub-angular. They have a fairly
restricted size range, are evenly distributed and are quartz dominated.

Large, rounded quartz grains have uniform or strained extinction and some show syntaxial quartz
overgrowths. Rounded to tabular ?potassium feldspar (first order interference colours) has dark brown
rims associated with gas bubbles; elsewhere potassium feldspar has been lost during the slide
manufacture. No unaltered feldspar grains were recognised.

Polycrystalline quartzose rocks are widespread and comprise meta-quartzite (here quartz shows strained
extinction); metamorphic stretched quartz; rounded, fine-grained sandstone, limonite-cemented
sandstone, medium-grained sandstone and chert. ?Felsite and phyllite clasts are rare.

Opaque areas are rounded and some have ?burned out matter in their core; linear voids are common.
The glaze

A <0.1mm thick, ‘dirty’, turbid, isotropic glaze encloses ?adventitious quartz grains, gas bubbles and
very fine-grained opaques; some are hexagonal with red-brown internal reflections (?haematite).
Macroscopical 14-3

Sherd — unavailable.

Thin section

The pot has fired to a very pale orange (10YR 8/2 on the Geological Society of America rock-color
chart) core within a pale yellowish orange (10YR 8/6) margin. A very clean clay carries fine-grained
quartz <<0.1mm in diameter. Larger, up to 0.4mm diameter, rounded, rock clasts are very rare. The pot
has slightly siltier layers. Opaque and dark brown areas ?limonite/mudstone, 0.3—0.5mm in diameter, are
evenly distributed; many are rounded and some may be oxidised pyrite.

A <0.1mm—0.3mm thick, opaque (N1) ?glaze has <0.1mm diameter clasts in it.

Microscopical 14-3
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The main body of the pot

A dark clay has abundant, angular to sub-angular quartz plus trace amounts of a brown phyllosilicate
including biotite. Different clay layers have fired to slightly different colours and rounded, pale-fired
areas are present.

Large, rounded to sub-rounded quartz grains are very rare and have strained extinction. Infrequent,
rounded to tabular ?potassium feldspar (first order interference colours) has dark brown rims or has been

lost during the slide manufacture. No unaltered feldspar was recognised.

Polycrystalline quartzose rocks are rare and comprise rounded, fine-grained sandstone, recrystallised
quartz mosaics, chert and ‘chert” with mica. A single polycrystalline feldspathic rock is present.

Very small, rounded, brown ?clasts have very low interference colours and may be anthropogenic?

Opaques are common, small, rounded or euhedral in shape and may be oxidised pyrite framboids or
pentagonal dodecahedral pyrite crystals.

Void spaces are rounded or linear in shape and are locally infilled with calcite.

The ?glaze

An opaque rim with a sharp junction with the main clay carries adventitious, fine-grained quartz and
polycrystalline quartz and gas bubbles. This may be vitrified clay rather than a true glaze. Elsewhere, a
very thin glaze carries very fine-grained opaques.

Wednesbury Market Place

Macroscopical 16-4

Sherd — unavailable.

Thin section

The pot has fired to a uniform greyish red (5R 4/2 on the Geological Society of America rock-color
chart) but has a 3mm wide, medium reddish brown (10R 4/6), lens within it.

A clean clay has 0.1-0.2mm thick, pale-fired, silty layers and a 0.8mm long, similarly pale-fired lens.
The main clay carries <0.1 diameter quartz; rare, larger, 0.3—0.5mm diameter clasts and numerous,
rounded, 0.5—1.5mm size opaques.

A rounded, dark-fired rim is 2mm thick and has gas bubbles and 0.5mm diameter quartz clasts in it.

A 1mm thick, clear/turbid glaze has 0.5mm diameter ?adventitious quartz in it. Close to the clay the
opaques are <<0.lmm in size.

Microscopical 16-4

The main body of the pot
A black, very dense clay has abundant angular to sub-angular quartz plus trace amounts of brown
phyllosilicate and ?muscovite. This is most clearly seen in the pale-fired layers and lenses.

Larger, rounded to sub-angular quartz grains are rare and have syntaxial quartz ?overgrowths and
strained extinction. Polycrystalline quartz-rich rock fragments are rare and comprise quartzite, sandstone
with quartz and chert clasts and rare chert; felsite (fine-grained polycrystalline feldspar) is very rare.

Very small, rounded, brown areas with gas bubbles may be ex-potassium feldspar. No unaltered feldspar
was recognised.

Most opaques are small, rounded or are euhedral and may be oxidised, pentagonal dodecahedral pyrite
crystals.
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Void spaces are rounded or linear in shape.

The glaze

A thick, isotropic, clear glaze carries abundant, fine-grained, euhedral opaques (?magnetite) some
entrained in ‘swirls’. Gas bubbles are concentrated close to the clay junction and have thin ?haematite
inner linings. Both ?magnetite and haematite are present.

Macroscopical 17-4

Sherd — unavailable.

Thin section

The pot has fired to a uniform moderate reddish brown (10R 4/6 on the Geological Society of America
rock-color chart).

A quite clean clay carries fine-grained, <0.1mm diameter quartz. Larger, sub-rounded to sub-angular
rock clasts are fairly sparse, evenly distributed and up to 1.0mm in size. Rounded quartz grains and rare,
rounded opaques are up to 0.7mm in size.

A 0.1mm thick, opaque rim has trapped gas bubbles in it.

It is unglazed.

Microscopical 17-4

The main body of the pot
A dark clay has angular to sub-angular quartz plus trace amounts of muscovite and brown biotite.

Larger, rounded to sub-angular quartz grains are sparse and enclose fluid inclusions, show strained
extinction and some have ?syntaxial quartz overgrowths. Rounded to tabular ?potassium feldspar grains
(first order interference colours) have dark brown rims accompanied by gas bubbles or have been lost
during the slide manufacture. No unaltered feldspar was recognised.

Polycrystalline quartz-rich rock fragments are rare and comprise meta-quartzite (here quartz shows
strained extinction); stretched quartz; sandstone with quartz and chert clasts; quartz mosaics and rounded
chert; a single quartz and biotite-bearing, fine-grained, igneous rock clast is present.

Wednesbury Meeting Street

Macroscopical 20-5

Sherd — unavailable.

Thin section

The pot has fired to a uniform greenish grey (5GY 5/1 on the Geological Society of America rock-color
chart).

Abundant, fine-grained quartz in the clay is <<0.1lmm in diameter. Polylithic rock clasts are present and
show a wide size range from 0.2—-0.8mm in diameter. Rounded opaques, up to 0.5mm in diameter, are

common but red mudstone clasts are rare.

A 0.2-0.4mm thick, yellow glaze has trapped gas bubbles in it.

Microscopical 20-5
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The main body of the pot
A dark ‘dirty’ clay carries abundant, fine-grained, angular quartz and trace amounts of a pale
phyllosilicate ?muscovite, zoned plagioclase and ?chlorite.

The non-plastics are sparse, rounded to sub-angular. They comprise monocrystalline quartz grains within
a very restricted size range; many quartz grains enclose abundant fluid inclusions. Rounded, potassium
feldspar including microcline is thinned and has small gas bubbles around it.

Polycrystalline, quartz-rich rock fragments are rare and comprise meta-sandstone/quartzite (here quartz
has strained extinction), sandstone and brown chert. A single feldspathic igneous rock clast is present

Abundant opaque areas are rounded, some are dark fired clay, but others have shrinkage rims and may
be organic.

Void spaces are abundant and a similar size and shape to the larger quartz/rock and opaques clasts.

The glaze

Much of the glaze is very thin, clear and isotropic and the junction between glaze and the main clay
shows no reaction rim. Where the glaze is thicker and next to the main clay, it carries very, very fine-
grained, equant opaques including laths and hexagonal basal plates of ?haematite.

Burslem Market Place

Macroscopical 26-7

Sherd — unavailable.

Thin section

The pot has fired to a uniform brownish grey (SYR 4/1 on the Geological Society of America rock-color
chart).

A clean clay carries abundant, 0.2—0.5mm diameter clasts, which have a restricted size range. Sparse,
sub-rounded opaques are 0.4—1.0mm across and evenly distributed and ?carbonate-rich areas, up to 3mm
in size, are present.

A thin, black (N1) ?glaze is up to 0.2mm wide and has gas bubbles.

Microscopical 26-7

The main body of the pot.

A dark clay carries fine-grained, angular quartz and trace amounts of pale brown phyllosilicate and
potassium feldspar. Alternating clay and thin silty clay layers are present and help to define a fabric.

The non-plastics are quite abundant and are rounded to sub-angular and have a fairly restricted size
range. They mainly comprise monocrystalline quartz grains; many of these have fluid inclusions in them
and show strained extinction.

Polycrystalline, quartz-rich rock fragments are far less common that single quartz grains. They comprise
meta-sandstone/quartzite, chert and fine-grained quartz mosaics. Much polycrystalline quartz shows
strained extinction. Other rock types are rare but include granophyre/myrmekite and foliated quartz-mica
phyllite.

Small, rounded, brown areas with gas bubbles are present within the clay and visually resemble glaze.

Opaques are rounded to equant and have a wide size range.

Void spaces are abundant and linear, or have a similar size and shape to the larger quartz/rock and
opaque clasts.

Page 154



Midlands purple and Cistercian-type wares in the west Midlands in the 15th—16th centuries

The glaze

The glaze is zoned. The main clay passes out into a ?vitrified clay that is paler in colour but has
abundant gas bubbles (and looks like the material found in the body of the sherd), then into a dense glaze
zone of thin, brown, radiating, anisotropic acicular crystals (but not ?mullite) passing out into a clear,
isotropic glaze with infrequent acicular crystals. Locally very, very thin, radiating, acicular opaques are
present as are rare, adventitious, single quartz grains.

Macroscopical 28-7
Sherd — unavailable.

Thin section
The pot has fired to a 3mm thick, brownish grey (5YR 4/1 on the Geological Society of America rock-
color chart) alongside a Smm thick, medium dark grey (N4).

The clay carries abundant, fine-grained <<0.1lmm diameter quartz. Pale-fired silty layers are 0.1mm
thick. Larger, rounded to sub-rounded clasts are fairly abundant and up to 0.5mm in diameter.
Opaques/reddened, fine-grained mudclasts are rounded to irregular in shape and up to lmm in diameter.

The sherd has a 0.1mm thick, black rim with fine- and coarse-grained quartz but no gas bubbles.
Microscopical 28-7

The main body of the pot
A dark red brown clay carries much, fine-grained, angular quartz and trace amounts of pale brown
phyllosilicate.

The non-plastics are quite sparse and are rounded to sub-angular and have a fairly restricted size range.
They mainly comprise monocrystalline quartz grains, and many carry fluid inclusions, and others have
syntaxial quartz overgrowths or strained extinction. ?Potassium feldspar with syntaxial overgrowths and
rounded, potassium feldspar, which has been thinned during the manufacture of the slide and is
surrounded by small bubbles, is rare.

Polycrystalline quartz-rich rock fragments are far less common that single quartz grains. They comprise
meta-sandstone/quartzite (here quartz has strained extinction); clast-supported sandstone with quartz and
chert clasts; quartz cemented by cherty silica and chert. Other rare rock types include felsite,
granophyre/myrmekite, foliated quartz-mica phyllite and fine-grained ?tuff.

Small, rounded, brown areas with gas bubbles, some with fine-grained, acicular crystals in a felted
texture are common within the clay and visually resemble glaze.

Rare, rounded to tabular opaques have a wide size range.

Void spaces are abundant and linear, or have a similar size and shape to the larger quartz/rock and
opaques clasts.

The ?glaze

The clay-?glaze/vitrified clay junction is sharp and the ‘glaze’ is zoned and complex. Brown clay passes
into black clay passes into ‘glaze’ with extremely fine-grained opaques so densely packed that the

‘glaze’ is almost opaque. Rounded gas bubbles and ?heat crazed quartz is enclosed in this material and
the density of the clasts is very high. Locally the opaques are slightly coarser and are equant in shape and
may be magnetite.

Burslem School of Art

Macroscopical 37-9
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Sherd — unavailable.

Thin section
The pot has fired to a uniform pale reddish brown (10R 5/4 on the Geological Society of America rock-
color chart).

A clean clay has sparse, <<0.1mm size quartz. Larger clasts, 0.5mm in diameter, are rounded to sub-
rounded and evenly distributed. Rare, fine-grained rocks and large, rounded opaques enclosing fine-
grained quartz are up to 1mm in diameter.

Microscopical 37-9

The main body of the pot.
A dark clay carries fine-grained, angular quartz. Locally, pale-fired clay forms small rounded areas.

The non-plastics are fairly abundant and are rounded to sub-rounded and have a restricted size range.
They mainly comprise monocrystalline quartz grains, many of these have fluid inclusions in them, and
some have syntaxial quartz overgrowths or show strained extinction. Rounded potassium feldspar, which
has been thinned during the manufacture of the slide and ?replaced by a pale brown, isotropic material
with small gas bubbles, is rare.

Polycrystalline, quartz-rich rock fragments are far less common than single quartz grains. They comprise
meta-sandstone/quartzite (here, quartz has strained extinction) and recrystallised quartz mosaics. Fine-

grained ?tuff, and felsite (polycrystalline feldspar-bearing rocks) are rare.

Small, rounded, brown areas with gas bubbles, some with fine-grained, acicular crystals in a felted
texture are common within the clay and visually resemble glaze.

Opaques are common, rounded to irregular in shape and have a wide size range. Some appear to be
organic/plant matter, many show shrinkage rims and others have gas bubbles in them. A large, round,
opaque-rich area carries abundant, fine-grained, angular quartz.

Void spaces are mainly linear in shape.

A pale brown, irregular, grog-like clast is present close to the surface of the sherd.

The ?glaze

The isotropic ?glaze is very thin, up to 0.1mm, brown and turbid. It encloses rare quartz, and gas bubbles
and very fine-grained to slightly coarser grained, equant opaques.

Macroscopical 38-9

Sherd — unavailable.

Thin section

The pot has fired to a 7mm thick, dark reddish brown (10R 4/4 on the Geological Society of America

rock-color chart) clay.

A clean clay carries sparse, <<0.1mm diameter quartz. Sparse, rounded to sub-angular clasts are up to
0.3mm in diameter and are unevenly distributed; opaques are up to 1.5mm in size.

A 0.3 to 1.0mm thick black (N1) rim is ?overfired clay.
The sherd is unglazed.
Microscopical 38-9

The main body of the pot
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A dark, fairly clean clay carries fine-grained, angular quartz and very rare muscovite laths and altered
plagioclase. On a small scale the clay is inhomogeneous with areas of slightly siltier material.

The non-plastics are fairly abundant and are rounded to sub-rounded and have a restricted size range.
They mainly comprise monocrystalline quartz grains; many of these have fluid inclusions in them and
show strained extinction. Rare, rounded potassium feldspar has been thinned during the manufacture of
the slide and is now surrounded by a clear, isotropic material enclosing small gas bubbles.

Polycrystalline quartz-rich rock fragments are less common that single quartz grains. They comprise
meta-sandstone/quartzite, stretched/flattened quartz (much of the quartz shows strained extinction); clast-
supported sandstone with quartz and chert clasts; chert and recrystallised quartz mosaics. A single
quartz-potassium feldspar felsite clast is present.

Small, rounded, brown areas with gas bubbles, some with fine-grained, acicular crystals in a felted
texture are present within the clay and visually resemble glaze.

Opaques are common, rounded to irregular in shape and have a wide size range; many show shrinkage
rims. Some opaque areas close to the rim of the sherd carry abundant gas bubbles.

Pale brown, irregular-shaped grog-like, fine-grained mudstone clasts are present.

Macroscopical 39-9

Sherd — unavailable.

Thin section

The pot has fired to a dusky yellowish brown (10YR 3/2 on the Geological Society of America rock-
color chart) but with a mm thick, dark yellow brown (10YR 4/2) rim.

A clean clay has abundant, fine-grained, <0.1mm diameter quartz. Thin, silty layers are up to <0.1lmm
thick. Larger, rounded rock and quartz clasts are fairly sparse, 0.2 to 0.5mm in diameter and fairly
evenly distributed. A large clast is 1.5mm in length. Rare opaques up to 1.5mm in size have a wide size
range and an irregular distribution.

A 0.8mm thick glaze has 2mm diameter, trapped gas bubbles in it.

Microscopical 39-9

The main body of the pot

A dark, clean clay carries fine-grained, angular quartz and very rare muscovite. On a fine scale the clay
is inhomogeneous with thin, slightly siltier layers.

The non-plastics are fairly sparse and are rounded to sub-rounded and have a restricted size range. They
mainly comprise monocrystalline quartz grains, some of these have syntaxial quartz overgrowths or show
strained extinction.

Polycrystalline, quartz-rich rock fragments are less common than single quartz grains. They comprise
meta-sandstone/quartzite, stretched quartz (in both quartz shows strained extinction), clast-supported
sandstone with angular quartz clasts and recrystallised quartz mosaics. Small, fine-grained ?tuff clasts

are rare.

Small, rounded, brown areas with gas bubbles, most with a felted texture comprising very thin, acicular
crystals are widespread within the clay and visually resemble glaze.

Opaques are common, rounded to irregular in shape and have a wide size range; many show shrinkage
rims. One large opaque appears to be very dark mudstone.

Rare void spaces are mainly linear in shape.
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The glaze

The glaze is complex. A dark brown, inclusion-free glaze passes out into a thin zone full of gas bubbles
and then into a pale brown glaze with abundant, fine-grained opaques and very thin, acicular, brown
crystals and large gas bubbles. This, in turn, passes out into clear glaze with skeletal, cubic opaques
(?magnetite) and rare, anisotropic, acicular crystals. No quartz is entrapped in the clay.

Nuneaton Chilvers Coton

Macroscopical 46-11

Sherd — unavailable.

Thin section

The pot has fired to a brownish grey (5YR 4/1 on the Geological Society of America rock-color chart)
paste with a 1mm thick, moderate reddish brown (10R 5/6) rim. Pale yellow-fired areas are 0.5—1.5mm

in size and the main paste has been unevenly fired to red and green colours on a micro-scale.

The clay carries abundant, <<0.1mm diameter quartz grains. Single grains are 0.5mm in size and are
quite evenly distributed. Rare opaques are up to 0.5mm in diameter.

The pot has a darker rim but is unglazed.

Microscopical 46-11

The main body of the pot

A dark clay carries fine-grained quartz and rare, pale brown phyllosilicates together with larger, rounded

to sub-angular, non-plastics that exhibit a tight size range. Locally thin, paler fired siltier layers occur.

The non-plastics comprise monocrystalline quartz grains many with straight extinction, plus minor
amounts of rounded potassium feldspar including microcline, and rare, unaltered and altered plagioclase.

Polylithic rock fragments are at least as abundant as single grains. Most comprise polycrystalline quartz
that includes meta-sandstone/quartzite (showing strained extinction); arkose with quartz, potassium
feldspar and microcline; sandstone with quartz-metasandstone-chert clasts; litharenite and fine-grained
quartz mosaics. Fine-grained polycrystalline feldspathic rocks, very fine-grained meta-sediments (some
cut by quartz veinlets), phyllite (fine-grained foliated quartz-biotite) and very fine-grained ?tuff are
present.

Rounded, opaque matter is widespread and shows ?shrinkage cracks or gas bubbles or appears to be
burned out plant matter (wood).

Voids in the clay are linear and lie along the fabric of the sherd.

Macroscopical 48-11

Sherd — unavailable.

Thin section

The pot has fired from a greyish orange to a pale yellowish brown (10YR 7/4 to 10YR 6/2 on the
Geological Society of America rock-color chart). A 1.5mm thick medium light grey (N6) rim is present.
A clean clay has <<0.1mm diameter quartz. Evenly distributed, larger, rounded to angular grains are
0.2-0.5mm in diameter and have a restricted size range. Polylithic, fine-grained rock clasts, up to 0.5mm
in size, are present and include a Imm long litharenite. Limonite-rich areas are 0.2—1mm in size.

The sherd is unglazed.

Microscopical 48-11
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The main body of the pot.
A dark clay carries fine-grained quartz and rare, long, pale-coloured phyllosilicates (?chlorite) together
with larger, rounded to sub-angular, non-plastics that exhibit a fairly wide size range.

The non-plastics comprise monocrystalline quartz grains, many showing straight extinction and/or fluid
inclusions and some having ?syntaxial quartz overgrowths Quartz is accompanied by rare, potassium
feldspar.

Rock fragments are as abundant as single grains and the majority are fine-grained
metasediments/metamorphics. They vary in lithology with polycrystalline quartz clasts that includes
meta-sandstone/quartzite (showing strained extinction); coarse-grained, clast-supported sandstone;
litharenite with quartz-sandstone-chert-feldspar-sedimentary clasts; quartz-feldspar arkose; chert and
fine-grained quartz mosaics. Fine-grained meta-sediments include foliated quartz-biotite or quartz-
muscovite phyllite; rare felsite and granophyre/ myrmekite clasts are also present.

Sparse, rounded, opaque matter shows ?shrinkage cracks.

Voids in the clay are linear and lie along the fabric of the sherd.

The clay on the edge of the sherd is black and has many gas bubbles in it.

Nuneaton Harefield Lane

Macroscopical 51-12

Sherd — unavailable.

Thin section

The pot has fired to a uniform pale reddish brown (10R 5/4 on the Geological Society of America rock-
color chart).

A clean clay carries polylithic clasts. Sub-rounded to angular clasts, 0.3—0.5mm in diameter, are evenly
distributed. Very fine-grained ?mudstone is up to 2mm long and opaque areas with gas bubbles are up to
Imm in size.

A vesicular glaze is 0.2mm thick.

Microscopical 51-12

The main body of the pot

A clean clay carries sparse, fine-grained quartz together with larger, rounded to sub-angular, non-plastics
that exhibit a wide size range.

The non-plastics comprise monocrystalline quartz grains, many with patchy extinction. Quartz is
accompanied by rare, rounded, potassium feldspar that has been thinned during the manufacture of the
slide and is now surrounded by a colourless, isotropic material with small gas bubbles.

Polylithic rock fragments are as abundant as single grains. Most are polycrystalline quartz clasts that
include meta-sandstone/quartzite (here quartz shows strained extinction); clast-supported sandstone;
litharenite with quartz-fine-grained volcanics-chert-phyllite-sandstone-potassium feldspar-meta-
sedimentary clasts; chert and fine-grained quartz mosaics. Fine-grained meta-sediments include phyllite
(fine-grained foliated quartz-biotite), meta-mudstones; some sediments are cut by thin quartz veinlets.
Polycrystalline, feldspathic felsite and potassium feldspar-biotite igneous rocks are rare.

Rounded opaque matter shows ?shrinkage cracks, but a large, irregular area has abundant gas bubbles.

Voids in the clay are linear and lie along the fabric of the sherd.

The glaze
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The glaze is complex. Next to the clay a colourless, thin ‘glaze’ passes out into a darker brown,
inclusion-free glass with abundant, very fine-grained gas bubbles, this passes out into a colourless glass
with abundant, fine-grained opaques and acicular crystals with first order interference colours
(?feldspar/mullite) and large gas bubbles. No quartz is entrapped in the glaze.

Macroscopical 53-12
Sherd — unavailable.

Thin section
The pot has fired to a 4mm thick, moderate orange red (10R 5/6 on the Geological Society of America
rock-color chart) paste with a 1mm thick, black (N1) rim.

A clean clay carries fine-grained, <0.1mm diameter quartz grains. Larger, angular grains are up to
0.5mm in diameter and are quite abundant; rock clasts are 0.2—0.5mm in size and are irregularly
distributed, rare opaques are 0.5 to 1.5mm long and an irregular shaped, unusual area is 1mm in size.
The pot is polylithic with rock clasts approximately equal in number to single grains.

Microscopical 53-12

The main body of the pot
A clean clay carries sparse, fine-grained quartz and rare, pale brown phyllosilicate, rare, long biotite
together with quite sparse, larger, rounded to angular, non-plastics that exhibit a restricted size range.

The non-plastics comprise monocrystalline quartz grains, many with patchy extinction and some have
?syntaxial quartz overgrowths. Quartz is accompanied by rare, potassium feldspar including microcline;
some has been thinned and is surrounded by a colourless, isotropic material enclosing small gas bubbles.

Polylithic rock fragments are more abundant than single grains. Most are polycrystalline quartz-rich
clasts and include meta-sandstone/quartzite (showing strained extinction); clast-supported sandstone;
litharenite with quartz-sandstone clasts; rounded chert and fine-grained, recrystallised quartz. Fine-
grained meta-sediments include phyllite (fine-grained foliated quartz-biotite). Polycrystalline feldspathic
felsite, spherulitic rhyolite and a quartz-potassium feldspar igneous rock and a quartz-muscovite
intergrowth are rare. A large, matrix-supported, fine-grained sandstone clast is present.

Rare, rounded, opaque matter shows ?shrinkage cracks. A large area of ?glaze with gas bubbles and
quartz clasts is enclosed within a thin, opaque rim.

Voids in the clay are few in number.

The ?glaze

A very thin, pale brown glass with large gas bubbles within an opaque rim is locally present. This may
be vitrified clay

Nuneaton 11 Bermuda Road (NB99)

Macroscopical 54-13

Sherd — unavailable.

Thin section

The pot has fired to a uniform olive grey (5Y 4/1 on the Geological Society of

America rock-color chart).

A fine clay carries <<0.1lmm diameter quartz and fine-grained, polylithic rock clasts 0.3—0.5 but up to
1.0mm in diameter. Rare and unevenly distributed opaques are 0.1-0.5mm in size.

A greyish black (N2), 2mm thick ?glaze/slag-like glass is present and carries very fine-grained <<0.1
opaques.
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Microscopical 54-13

The main body of the pot
A clean clay carries fine-grained quartz and very rare zircon, together with larger, rounded to sub-
angular, non-plastics that exhibit a restricted size range.

The non-plastics comprise monocrystalline quartz grains, many with patchy extinction and some with
?syntaxial quartz overgrowths. Quartz is accompanied by rare potassium feldspar that has been thinned
during the manufacture of the slide and now is surrounded by a colourless, isotropic material with small
gas bubbles.

Polylithic rock fragments are as abundant as single grains. Most are polycrystalline quartz clasts that
include meta-sandstone/quartzite (showing strained extinction), clast-supported sandstones, chert and
fine-grained recrystallised quartz. Fine-grained meta-sediments are dominated by meta-
sandstone/siltstone but include rare phyllite (fine-grained foliated quartz-mica). Polycrystalline
feldspathic felsite, ?spherulitic rhyolite and granophyre/myrmekite are rare.

Rare, rounded opaques enclose gas bubbles. A large area of ?glaze with gas bubbles and quartz clasts is
enclosed within a thin opaque rim.

Rounded, brown, isotropic material often comprising felted, acicular crystals enclosing gas bubbles is
common throughout the clay and is anthropogenic in origin.

Voids in the clay are linear and follow the fabric of the sherd.

The ?glaze/slag

A dark brown, turbid glass has skeletal to euhedral, cubic opaques intergrown with anisotropic, acicular
crystals and gas bubbles all in a pale brown, isotropic glass.

The opaques are coarse-grained and have the habit of magnetite. The distribution of the glass does not
suggest that it is a surface glaze but is more slag-like.

Nuneaton 16-22 Bermuda Road (NCC79)

Macroscopical 55-14

Sherd — unavailable.

Thin section

The pot has fired to a 2mm thick, light olive core (5Y 6/1 on the Geological Society of America rock-
color chart) within a moderate reddish orange (10R 5/6) margin. A 1mm thick, outer rim is also a light

olive (5Y 6/1).

A clean clay has rare, <<0.1mm diameter quartz. Sparse, sub-angular to angular quartz and polylithic
rock clasts are up to 0.5mm in diameter. Opaques are 0.2—1.0mm in diameter.

It is unglazed but has a very thin, locally opaque rim.

Microscopical 55-14

The main body of the pot

A clean clay carries sparse, fine-grained quartz and rare mica and a single, long chlorite-muscovite lath
together with larger, sub-rounded to sub-angular, non-plastics that exhibit a fairly restricted size range.
The non-plastics comprise monocrystalline quartz grains, many have patchy extinction and some have

?syntaxial quartz overgrowths. Quartz grains are accompanied by rare, plagioclase and potassium
feldspar.
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Polylithic rock fragments are as abundant as single grains. Most are polycrystalline quartz clasts that
include meta-sandstone/quartzite (here quartz shows strained extinction), clast-supported sandstones
with quartz-chert-potassium feldspar-sandstone clasts, litharenite with chert-quartz-potassium feldspar-
meta-sediment clasts and fine-grained, recrystallised quartz. Fine-grained meta-sediments include rare
phyllite (fine-grained, foliated quartz-mica and quartz-biotite) and kinked phyllite.

Rounded, opaque areas show shrinkage cracks, others are deep brown and may be mudstone or limonite-
rich clay.

Voids in the clay are linear and follow the fabric of the sherd.

Leicester Austin Friars

Macroscopical 80-20

Sherd — unavailable.

Thin section

The pot has fired to a uniform moderate reddish orange (10R 5/6 on the Geological Society of America
rock-color chart).

A clean clay has <0.1mm diameter quartz and sparse, irregularly distributed, rounded to angular clasts
up to 0.5mm in diameter. The larger clasts have a restricted size range. Yellow, fine-grained rock clasts
are a similar size and rock clasts are approximately equal in number to single grains. One 1mm long,
reddish brown mudclast is present.

A 2mm long area comprises gas bubbles in an opaque area.

The sherd is unglazed.

Microscopical 80-20

The main body of the pot

A clean clay carries fairly sparse, angular quartz, muscovite and rare, pale brown phyllosilicates together
with larger, fairly sparse, rounded to sub-angular, non-plastics that exhibit a restricted size range. The

fine-grained, angular quartz is larger than in most of the Midlands purple sherds.

The non-plastics comprise monocrystalline quartz grains, many have patchy extinction and have
?syntaxial quartz overgrowths. Quartz is accompanied by rare, potassium feldspar.

Polylithic rock fragments are as abundant as single grains. Most comprise polycrystalline quartz that
includes meta-sandstone/quartzite; flattened quartz (in both quartz shows strained extinction); clast-
supported and matrix-supported sandstones with quartz and chert clasts; arkosic sandstone; siltstone;
chert, and fine-grained recrystallised quartz.

Spherulitic quartz-feldspar granophyre and very fine-grained volcanics including feldspathic tuff are
rare.

Rare, rounded, dark brown, anisotropic clay ?clasts are present and a very large, irregular, opaque area
enclosing fine-grained, angular quartz appears to resemble the main clay but for its colour.

Rare voids in the clay are linear and follow the fabric of the sherd.

Macroscopical 81-20
Sherd — unavailable

Thin section
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The pot has fired to a uniform dark yellow orange (10YR 7/6 on the Geological Society of America
rock-color chart).

A very clean clay carries no fine-grained quartz but has sparse, larger, rounded quartz up to Imm in
diameter. Opaques are common, 0.5—-1mm in diameter and may be oxidised framboidal pyrite.

The sherd is unglazed.
Microscopical 81-20

The main body of the pot.

A clean clay carries fairly sparse, angular quartz, muscovite, rare, pale brown phyllosilicates and mixed
muscovite-chlorite together with larger, fairly sparse, sub-rounded to sub-angular, non-plastics that
exhibit a restricted size range.

The non-plastics mainly comprise monocrystalline quartz grains, and many have fluid inclusions and
strained extinction accompanied by rare, potassium feldspar.

Rock fragments are less common than single grains. They are mainly polycrystalline quartz and include
meta-sandstone/quartzite (here quartz shows strained extinction), clast-supported sandstones, sandstone
with a chert cement. Mudstone/red mudclasts, limonite clasts and coarse-grained ?kaolinite are present
but voids in the clay are rare.

Widespread opaques are rounded or euhedral and may be oxidised pyrite.

Macroscopical 82-20

Sherd — unavailable

Thin section

The pot has fired to a uniform light brown (5YR 6/4 on the Geological Society of America rock-color
chart).

A clean clay carries <<0.1mm diameter quartz. Larger grains are rounded to sub-angular, have a
restricted size range of about 0.5mm diameter but are up to 2.5mm in size and are evenly distributed.
Rare opaques/red mudclasts are 0.2—0.5mm in size. Large voids are up to 1.5mm in length.
Microscopical 82-20

The main body of the pot

A clean clay carries fairly sparse, rounded quartz, muscovite, rare phyllosilicate, plagioclase and zircon
together with larger, fairly sparse, rounded to sub-angular, non-plastics that exhibit a restricted size
range. The clasts are almost monolithic.

The non-plastics mainly comprise monocrystalline quartz grains, and some have syntaxial quartz
overgrowths and strained extinction. This quartz is accompanied by rare, potassium feldspar including
microcline and perthite; some feldspar has been thinned during the manufacture of the slide and is
surrounded by a colourless, isotropic material enclosing small gas bubbles.

Rock fragments are far rarer than single grains. They comprise polycrystalline quartz that is dominated
by meta-sandstone/quartzite (here quartz shows strained extinction) plus rarer stretched quartz,
sandstone, chert, chert with radiating silica and recrystallised quartz. Polycrystalline feldspathic rocks
(felsite), granophyre/myrmekite and quartz-feldspar igneous/metamorphic rock clasts are present.
Opaques are rounded to elongated and have shrinkage rims.

Voids in the clay are linear and follow the fabric of the sherd.

Macroscopical 87-21
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Sherd — unavailable.

Thin section
The pot has fired to a uniform light greenish grey (5GY 8/1 on the Geological Society of America rock-
color chart).

The clay is very clean. Larger, rounded, evenly distributed clasts are 0.5-0.7mm in diameter. Opaques
with air bubbles are sparse but up to 0.7mm in diameter.

The sherd is unglazed.
Microscopical 87-21

The main body of the pot
A clean, isotropic clay carries sparse, small, angular quartz with larger, fairly sparse sub-rounded to sub-
angular, non-plastics that exhibit a restricted size range. The clasts are almost monolithic.

The non-plastics mainly comprise monocrystalline quartz grains, and some have fluid inclusions and
show strained extinction, accompanied by rare, potassium feldspar including coarse-grained microcline;
some feldspar has been slightly thinned during the manufacture of the slide and is surrounded by a
colourless, isotropic material.

Rock fragments are far rarer than are single grains. Most comprise polycrystalline quartz that is
dominated by meta-sandstone/quartzite (showing strained extinction), but quartz-feldspar (plagioclase
and potassium feldspar) arkosic sandstone and potassium feldspar-quartz ?granite are present. A single,
large brown, anisotropic clay clast has an opaque rim.

Opaque areas are rounded or linear with abundant gas bubbles in them and appear to be partially infilling
void spaces.

Unfilled voids in the clay are linear some are infilled with cellular filaments (plant matter?)
Macroscopical 88-21
Sherd — unavailable.

Thin section.
The pot has fired from a pale yellow brown to a greyish orange (10YR 6/2 to 10YR 8/4 on the
Geological Society of America rock-color chart).

Fine-grained, <0.1mm diameter quartz is present in the fairly clean clay. Larger, rounded to sub-angular
clasts are up to 0.5mm in diameter and are evenly distributed. Mudstone/laminated mudstone clasts are
up to Imm long. Sparse, rounded opaques are 0.3—0.4mm in diameter.

The sherd is unglazed.
Microscopical 88-21

The main body of the pot.

A clean, isotropic clay carries sparse, small, angular quartz, chlorite, zircon and pale brown
phyllosilicates with larger, fairly sparse, rounded to sub-angular, non-plastics that exhibit a restricted size
range. The clasts are almost monolithic.

The non-plastics mainly comprise monocrystalline quartz grains, some have fluid inclusions and strained
extinction, and these are accompanied by rare, coarse-grained potassium feldspars some of which have
been slightly thinned during the manufacture of the slide and are surrounded by a colourless, isotropic
material whilst others have been totally lost.
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Rock fragments are far rarer than single grains and comprise polycrystalline quartz that is dominated by
meta-sandstone/quartzite (here quartz shows strained extinction). Stretched quartz, limonite-cemented
sandstone and recrystallised quartz are rare. A single, large, dark, laminated mudclast within an opaque
rim is present.

Small, opaque areas are rounded and have shrinkage rims.
Macroscopical 90-22
Sherd — unavailable.

Thin section
The pot has fired to a uniform pale yellowish grey (5Y 6/2 on the Geological Society of America rock-
color chart) but with a 0.1mm thick, olive grey (5Y 4/2) rim.

Rare, fine-grained quartz in the clean clay is <0.1mm in diameter. Larger, rounded clasts are 0.3—0.4mm
in size and unevenly distributed. Sub-rounded to sub-angular rock clasts are up to 0.3mm in size.
Opaques, up to 0.5mm in diameter are common and unevenly distributed.

Microscopical 90-22

The main body of the pot

A clay carries sparse, angular quartz and pale brown phyllosilicate. Locally siltier layers carry abundant,
angular quartz. Larger, sub-rounded to sub-angular, non-plastics exhibit a restricted size range. The
clasts comprise monocrystalline quartz grains, some with fluid inclusions, syntaxial quartz overgrowths
or strained extinction.

Rock fragments mainly comprise polycrystalline quartz dominated by meta-sandstone/quartzite (here
quartz shows strained extinction). Stretched quartz, matrix-supported sandstone, chert, chert/tuff and

recrystallised quartz mosaics also are present.

Rounded, brown, isotropic material enclosing gas bubbles is common throughout the clay and is
anthropogenic.

Opaque areas are rounded and have shrinkage rims or are thin and linear. Unfilled voids in the clay are
rare but also linear.

The ?glaze

Next to the main clay a pale ?glaze passes into a browner glaze that has abundant, fine-grained, cubic
opaques (?magnetite) and trapped quartz and fine-grained rock clasts. Locally, where thicker, the brown
glaze has larger, skeletal, cubic opaques and gas bubbles.

Macroscopical 92-22

Sherd — unavailable.

Thin section

The pot has fired to a uniform greyish yellow (5Y 8/4 on the Geological Society of America rock-color
chart).

A clean clay has <0.1mm diameter, fine-grained quartz; larger, rounded clasts are 0.3—0.4mm in
diameter and unevenly distributed. Sub-rounded to sub-angular rock clasts are up to 0.3mm in size. Rare,
irregular opaques are up to 0.5mm in diameter.

Microscopical 92-22

The main body of the pot
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The clay carries angular quartz and pale brown phyllosilicates and rare, longer chlorite laths. Larger,
sub-rounded to sub-angular, non-plastics exhibit a restricted size range and are quite sparse. The clasts
comprise monocrystalline quartz grains with fluid inclusions, rare syntaxial quartz overgrowths and
strained extinction. Coarse-grained potassium feldspar has been thinned during the manufacture of the
slide leaving a colourless, isotropic material with gas bubbles.

Rock fragments are similar in amounts to the single grains and are mainly polycrystalline quartz that
includes meta-sandstone/quartzite (here quartz shows strained extinction), stretched quartz, fine-grained
sandstone, cherts and recrystallised quartz. Rare, very fine-grained mudstone, polycrystalline feldspathic
rocks and fine-grained metamorphic rocks are also present.

Rounded, brown, isotropic material enclosing gas bubbles is common throughout the clay and is
anthropogenic.

Opaque areas are small, rounded and have shrinkage rims, and voids in the clay are linear in shape.

The ?glaze
A very thin, brown zoned ?glaze has an inner, pale and a darker brown, outer zone. It has abundant fine-
grained opaques and encloses ?adventitious quartz and fine-grained rock clasts.

Macroscopical 93-23
Sherd — unavailable.

Thin section
The pot has fired to a 4mm thick, greyish black (N2 on the Geological Society of America rock-color
chart) within a 0.5mm thick, pale reddish brown (10R 5/4) rim.

The clay is finer grained on the outer edge of the sherd and sparse, fine-grained quartz in the clay is
<<0.1mm in diameter. Quartz clasts are up to 0.5mm in diameter and a very fine-grained rock is up to
Imm in size. Larger clasts are unevenly distributed. The sherd is glazed.

Microscopical 93-23

The main body of the pot

A very clean clay carries rare quartz and pale brown phyllosilicate laths. Larger, rounded to sub-angular,
non-plastics exhibit a restricted size range but are quite densely distributed. The clasts comprise
monocrystalline quartz grains with fluid inclusions and rare syntaxial quartz overgrowths together with
lesser amounts of rounded to tabular potassium feldspar.

Polylithic rock fragments are similar in amounts to single grains. Polycrystalline quartz clasts include
meta-sandstone/quartzite (here quartz shows strained extinction); fine-grained, clast-supported
sandstone; sedimentary chert and recrystallised quartz. Felsite, granophyre/myrmekite, quartz-potassium
feldspar ‘granite’, chert/rhyolite, foliated quartz-biotite phyllite, quartz-muscovite phyllite and psammite
are present also.

Opaque areas are uncommon and rounded, whilst voids in the clay are linear.

The glaze

A thin, colourless, isotropic, crazed glaze with abundant, fine-grained, equant opaques (including
hexagonal haematite) passes out into a glaze with coarse-grained opaques and very fine ?haematite.
Locally the glaze is anisotropic

Macroscopical Ticknall AV 4266

Sherd — unavailable.

Thin section (poorly made)
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The clay has fired to a dark grey (N3 on the Geological Society of America rock-color chart) core within
a moderate reddish orange (10R 6/6) margin. The firing is irregular.

The clay is packed with fine-grained, << 0.1mm diameter quartz. Very rare, larger non-plastics are
?evenly distributed. Opaque rims are present about voids in the clay. The sherd is unglazed.

Microscopical Ticknall AV 4266

The main body of the pot

A very clean, isotropic clay carries rare quartz. Very sparse, larger, rounded to sub-angular, non-plastics
exhibit a restricted size range. The clasts mainly comprise monocrystalline quartz grains showing
strained extinction. The pot has fired unevenly and is pale and very dark fired so looks chaotic in plane-
polarised light.

Polycrystalline quartz clasts include meta-sandstone/quartzite (here quartz shows strained extinction);
stretched quartz; fine-grained clast-supported sandstone; sandstone with quartz and chert clasts; chert
and recrystallised quartz.

Opaque areas are common, carry abundant gas bubbles and partially infill larger voids. Other voids in
the clay are linear.

A dark brown ?soil with abundant, angular quartz grains coats some of the surfaces of the sherd.
Macroscopical Ticknall AV 4283
Sherd — unavailable.

Thin section
The pot has fired to a uniform moderate reddish brown (10R 5/6 on the Geological Society of America
rock-color chart) but with a 1mm thick, greyish red (10R 5/2), inner rim.

The clay is quite clean with fine-grained quartz up to 0.1mm in diameter. Larger, rounded, non-plastics
in the pot are fairly evenly distributed and up to 1mm in size. Opaques are rounded and up to 0.8mm in
diameter. Pale-fired clay lenses are up to 2mm long.

A 6mm thick glaze is clear and is packed with rounded, quartz grains 0.5—1mm in size, clean fired clay
and trapped gas bubbles.

Microscopical Ticknall AV 4283

The main body of the pot

A very dirty clay carries abundant, angular quartz and pale brown phyllosilicate laths, this is most easily
seen in areas that are pale-fired. Locally, very fine clay layers are present. Larger, angular to sub-
rounded, non-plastics exhibit a wide size range but are quite sparsely distributed. The clasts comprise
monocrystalline quartz grains together with coarse-grained plagioclase and potassium feldspar including
microcline; some potassium feldspar has been lost during slide manufacture leaving a colourless to pale
brown, isotropic material with gas bubbles.

Polycrystalline quartz clasts include meta-sandstone/quartzite (here quartz shows strained extinction),
stretched quartz, chert and rare psammite.

Opaque areas are rounded but locally the main cement for the fine-grained angular quartz is opaque.
Voids in the clay are rounded to linear.

A very dark brown clay carrying coarse-grained quartz, fine-grained chert, quartz with relict fine-grained
carbonate, chert and a thin potsherd crumb with attached glaze ?coats the main glaze and infills large

cavities within it.

The glaze
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The thick glaze is zoned with a very thin rim of acicular anisotropic crystals (?feldspar/mullite) passing
out into the main glaze. It carries abundant, rounded, ?adventitious monocrystalline quartz and rare,
polycrystalline quartz clasts.

Select glossary of terms

‘Exotic’ fragment/clast is defined here as meaning non-quartzose, it carries no genetic/provenance
meaning.
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