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Abstract

Multiple researchers have attempted to develop an understanding of pottery production
along the east Dorset and west Hampshire border; these studies have predominantly
focused on manufacture of post-medieval date. Despite this, little has been achieved in
determining any medieval origins, or the organisation of pottery production in the early post-
medieval period. This study readdresses this issue; firstly, by establishing that pottery
production was occurring here at a date prior to AD1600 and, secondly, by examining the
nature of the industry at that time - while also exploring its subsequent development. This
study employs a staged and integrated methodology of macroscopic, microscopic and
chemical analyses via pXRF, supplemented by field examinations of postulated pre-1600
production sites, to clarify the origins of Dorset’'s most prolific post-medieval coarseware
industry - commonly known as the Verwood-type pottery industry. This study charts the
development of the industry, both spatially and chronologically, at the site and product level,
the results show that the Verwood-type pottery industry originates from a small-scale
medieval industry producing coarsewares at several locations across east Dorset. These
enterprises formed part of a wider ceramic tradition, exhibiting an extended history with
shared manufacturing methods, vessel forms and styles - known collectively as Wessex
Coarsewares. This modest industry continued until the 17-18th centuries, when growth is
evidenced by rapid expansion, fuelled by a balance of specialisation and standardisation,
and reinforced through a form of rural industrialisation, a robust raw material network and
effective methods of distribution; all tempered by strong traditions and community ties.
These conditions were pivotal driving forces, allowing Verwood-type pottery to become
ubiquitous across central southern England during the mid to late post-medieval period. This
study considerably enhances current understanding of the late medieval and post-medieval
pottery produced on the east Dorset and west Hampshire border, identifying late
medieval/early post-medieval pottery production in the Horton and East Worth areas using
thin section petrography and chemical analysis via pXRF. This study shows future research
in the area should seek to maximise archaeological site investigations in the Cranborne,
Horton, Alderholt and Verwood parishes. Additionally, where identified, samples from these
newly discovered early pottery production sites should be incorporated in further chemical
analyses, followed by thin section petrography.
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1. Introduction

Dorset’s most prolific post-medieval coarseware industry is commonly known as the Ver-
wood-type pottery industry, its products becoming ubiquitous across central southern Eng-
land during the mid to late post-medieval period. This study explores the themes of produc-
tion and distribution within the Verwood-type pottery industry. In particular, the origins of this
ceramic tradition in the late medieval period will be examined by employing samples from
the growing wealth of late medieval and early post-medieval pottery sherds that have been,
or have potential to be, attributed to the east Dorset/west Hampshire border as a place of
origin. The current state of knowledge suggests that this ceramic industry appears from
AD1600, while a growing wealth of evidence suggests that there is a likely predecessor to
this industry, much earlier than this, hidden within two medieval southern British ceramic
categories. These comprise ware types often termed Wessex Coarsewares (e.g. Jarvis
1983; Horsey 1992) and Late Medieval Sandy Wares (Brown 2002) or Transitional Sandy
Wares (Jervis 2011a), with the inferred date of production being the chief discriminator. This
study aims to elucidate the nature of this, utilising macroscopic and microscopic examina-
tions alongside non-destructive bulk chemical analysis via pXRF, to confirm the presence of
pottery production on the east Dorset/west Hampshire border during the late medieval and
early post-medieval periods. Furthermore, the study explores the factors associated with the
creation and exchange of this ware type, and how this has contributed towards the domi-
nance of Verwood-type pottery in central southern England during the post-medieval period.
Alongside this, the investigation examines how this ware type has changed over the post-
medieval period, guided by material recovered from both production and consumption sites
across central southern England (Fig. 1). The study has both local and regional importance,
as examinations into the production and distribution of medieval and post-medieval
coarseware ceramics are rarely undertaken at a regional level.

Copynght Stamen Watercolour/OSM

Legend
[ Dorset
Il Hampshire
I Isle of Wight
Wiltshire
Fig. 1: Counties forming the study area of central southern England (Contains map
tiles by Stamen Design, under CC by 3.0)



The east Dorset and west Hampshire border has an extended history of pottery production,
with the first indications of highly organised manufacture being the appearance of New For-
est wares of Romano-British date, which comprise both coarse and fineware vessels
(Sumner 1927; Fulford 2000). While there is little indication for a continuation of production
beyond the late Romano-British period into the early medieval period, there is growing evi-
dence for medieval production (i.e. that dating from AD1066 - 1600); this forms the anteced-
ent of Dorset’s most prolific post-medieval pottery industry; Verwood-type pottery.

1.1.1.What is Verwood-Type Pottery?

Verwood-type pottery is an earthenware; a category of ceramics fired at relatively low tem-
peratures - between 900-1100° (Rice 2015, p.5). This type of pottery is commonly found
within post-medieval to early modern deposits across central southern England. The ware
was manufactured at numerous sites across east Dorset and west Hampshire (Fig. 2) within
free-standing, purpose-built structures, or kilns, constructed of brick from the 17th century
onwards (Copland-Griffiths and Butterworth 1991).

The firing conditions within these kilns have a tendency to create an oxygen-rich, oxidising
atmosphere, leading to pale-buff coloured fabrics, or clay compositions, being the norm for
this industry (Plate 1). It is this colouring and fabric that allows Verwood-type pottery to be
readily identified within assemblages of central southern England, comprising various post-
medieval ware types.

Verwood-type  pottery  was
known to be made from the
1600s up until the closure of the
final production centre in 1952,
at Crossroads, Verwood
(Draper and Copland-Griffiths
2002, pp.74-82). Due to this,
Crossroads is often seen as the
‘type-site’ for the industry, being
the site that most hypotheses
on past Verwood-type pottery
production is based, while other
production sites in the industry
are ignored (e.g. McGarva
2000). This is due to the nu-
merous sources of evidence,

such as documents, interviews
and photos relating directly to
this site and the methods used
there (Algar et al. 1987). Draper
(2002, p.39) notes:

Plate 1: A Selection of Verwood-type vessels held by
the former Verwood Historical Society. Photo courte-
sy of P.Reeks

“...it is Crossroads which dominates our knowledge of how the kilns worked, because
it survived so late and because many of the surviving Crossroads workers and their
relatives were interviewed...”

Although this ware type is often referred to as Verwood pottery, at least 36 production sites
are thought to have existed from 1600 until the 20th century (Fig. 2); a gazetteer of postulat-
ed production sites is presented in Appendix |. These occur across a vast area of east Dor-
set and west Hampshire; hence the term Verwood-type pottery is more accurate.
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Fig. 2: Location of Verwood-type production sites. The details of these sites can be
found within Appendix | (Contains map tiles by Stamen Design, under CC by 3.0)

1.1.2.The Impetus for the Study

The Verwood-type pottery industry not only establishes itself as a major competitor in the
ceramic markets of central southern England during the post-medieval period, but often oc-
curs in pottery assemblages recovered from archaeological investigations in urban centres
of this date, such as Poole (Horsey 1992), Wareham and Corfe Castle (Draper and Pap-
worth 1997), Wimborne Minster (Coe and Hawkes 1991), Shaftesbury (Draper 1988, and
Valentin and Robinson 2001), Salisbury (Mepham 2016), Warminster (Smith 1997), Ford-
ingbridge (Mepham 2003), and Southampton (Brown 2002) to name but a few across the
region. The reasons for the rise to dominance of Verwood-type pottery remain unclear, de-
spite such a barrage of investigations (Sims 1969; Young 1979; Algar et al. 1979; Draper
and Copland-Griffiths 2002).

While this pottery type is distributed widely across the South, and much is known of the mid-
dle to late post-medieval production of this industry, there is little historic and physical ar-
chaeological evidence for pottery production in the same area prior to the 1600s. This is in-
consistent with the growing number of sherds datable to the medieval period that exist,
which other archaeological ceramic specialists have attributed to this region (e.g. Mepham
2000; 2003; 2016; and Brown 2002). Furthermore, numerous archaeological investigations
have identified similar medieval ware types in urban centres within the counties of Hamp-
shire, Wiltshire and Dorset. These comprise Fordingbridge (Mepham 2003, p.15), Wimborne
Minster (Coe and Hawkes 1991), Shaftesbury (Robinson et al. 2016), Salisbury (Mepham
2000, p.35), Southampton (Brown 2002, p.16), Christchurch (Jarvis 1983) and Poole (Hors-
ey 1992); the latter two reports termed this ware type Wessex black and red wares. In addi-
tion, documentary sources reinforce the potential for pottery production in east Dorset dating
back to the 14th century, with references becoming more numerous in the 16th century (Al-
gar et al. 1987, p.21 — detailed in table 1). One of the problems that have prevented archae-
ological ceramic specialists confirming medieval pottery production in east Dorset and west

Hampshire is that the dominant pottery fabrics recovered from south Dorset, across west
3



Hampshire and on up to south Wiltshire, is all quartz-rich, and thus sit within a group of simi-
lar wares which dominate ceramic assemblages across a geographical band from south
Dorset to south Wiltshire and west Hampshire (Spoerry 1989 — Ware type C1). Currently, it
can be evidenced that the medieval pottery kilns of Laverstock, Wiltshire (Musty et al. 1969)
and Wareham, Dorset (Milward 2017) can be shown to be producing wares of similar com-
position, making it difficult to identify any early Verwood-type pottery of medieval or early
post-medieval date. Mepham (2018, pp.25-6) has noted that the ceramic sequence for
Salisbury is currently poorly defined, especially for the later medieval period, and that any
absence of wares of this date may partly be due to a lack of recognition rather than a real
absence of such material. This situation is mirrored in other urban centres in the region such
as that of Wareham, Dorchester, Wimborne and Poole. As a result of this, it is clear that
macroscopic examinations and explorations of vessel typologies alone will not resolve the
situation.

1.2. Aims and Objectives

The aim of this study is to confirm that pottery production was taking place on the east Dor-
set and west Hampshire border during the late medieval and early post-medieval transitional
period. Once confirmed, this pottery - and its production - will be characterised, and its de-
velopment charted into the post-medieval period. These observations can be used to eluci-
date the nature of medieval, and later, pottery production in this area, and are critical in im-
proving current understanding of the former ceramic distribution network of central southern
England.

To address this, the following project objectives have been proposed to:

e confirm the postulated origins of certain samples of late medieval/early post-
medieval pottery fabric types which have been assigned a potential east Dorset
origin.

e detail, critique, and re-assess the evidence used to support past arguments for the
production of such wares.

e construct a vessel type series and examine how certain vessel types have changed
over time. This will enable any specialisation within the products of the post-
medieval Verwood-type pottery industry (c. AD1600-1850) to be to confirmed, and
increase the practicality of other researchers to use Verwood pottery as a more pre-
cise dating tool.

e critically examine the influencing factors, concerning both production and distribu-
tion, that have contributed towards the products of the post-medieval Verwood-type
pottery industry becoming one of the most prominent ware types in southern Eng-
land. To achieve this, the distribution of Verwood-type pottery needs to be spatially
defined across the study region; the role of both coastal and overland trade requires
examination.



1.3. Research Questions
The subsequent research questions have been adopted in-line with the project aims:

1) What is the nature and extent of the evidence for a late medievallearly post-
medieval pottery industry in east Dorset, and can its existence be validated along
with a localised geographical location?

2) How does Verwood-type pottery change both spatially and chronologically during
the post-medieval period?

3) What factors contributed towards Verwood-type pottery dominating the ceramic
market of central southern England?

1.4. Scope
1.4.1.Chronological Range of the Study

The period of study spans the late medieval period into the late post-medieval period, com-
prising the dates AD1300-1850. This date range has been chosen as a start date in the 14th
century corresponds with the first known documentary evidence for medieval pottery produc-
tion in the east Dorset area (Table 1), and allows for the inclusion of two excavated medieval
production centres making visually similar coarsewares which lie just beyond the east Dorset
area, at Laverstock, Wiltshire (Musty et al. 1969), to the north, and Wareham, Dorset (Mil-
ward 2017), to the south. Both these sites can be shown to be producing coarsewares within
the date range under study. It is recognised that the study does not include those sherds
that have potential to originate from this area prior to this date (i.e. pre-AD1300), as it is felt
that the late medieval production should be confirmed before casting the net wider; in es-
sence working from the known towards the unknown.



Table 1: List of Historic Documentary Evidence Related to Potting for Alderholt (pre-

AD1600 only)

Date Description Source
1317/8 | 14/-for digging of clay at Alderholt at michaelmas - termed | Sims (1969, 2)
'‘Sharselver'

1337 14/- of the tenants of Alderholt for clay dug for making pots | Cecil Papers - Provosts
Accounts 1/1 Held by
Hatfield House (HH)

1392 1d rent for the rent of Thomas Payn - for land Cecil Papers - Cranborne
Manor Accounts HH (14"
century)

1392 1d for the rent of John Fauke at Michaemas this year - for Cecil Papers - Cranborne

land Manor Accounts HH (14"
century)

1392 1d for the rent of John Ruddock for the piece of land of Cecil Papers - Cranborne
Walter Ottins Manor Accounts HH (14"

century)

1392 Rents - 4/6 for 9 tenants of Alderholt for clay dug for making | Cecil Papers - Cranborne
pots at Michaelmas being 6d each Court Roll HH

1448 John Potter mentioned in Cranborne Tything Cecil Papers - Cranborne
Court Roll HH

1489 Dec 1489 Presented that Robert Adale, John Shergould, Cecil Papers - Cranborne
and Thomas Grey permitted 'les pyttes' called 'clay pyttes'in | Court Roll HH
that tything to be deep muddy and dangerous to the injury of
the whole country. They are ordered to infill these pits
before next Court under penalty of a fine.

1489 | 21 Dec 1489 Robert Adale and John Shergould fined 1d Cecil Papers - Cranborne
each for not having filled in those pits called ‘cley pyttes’ Court Roll HH
which lie dangerous, as ordered to at the last court. They
are ordered to fill them in before next Court under penalty of
20 shillings.

1503 | Clay rentals — no further details but priced at 3 shillings Cecil Papers - Cranborne

Court Roll HH

1507 | 2/6 pence from various persons for permission to dig clay Cecil Papers - Cranborne
within the manor for the making of pots Manor Accounts HH (16"

century)

1507 | Undisclosed amount Received from Richard Baron for the Cecil Papers - Cranborne
clay pit in the Heath Manor Accounts HH (16!

century)

1507 5/2 pence from the fines of various persons there for Cecil Papers - Cranborne
licences to dig clay within the common for making and Manor Accounts HH (161"
burning pots century)

1507 2/- as previous Cecil Papers - Cranborne
Manor Accounts HH (16!
century)

1517 To this court comes John Tyler, fine 2/8 for leave to dig and | Cecil Papers - Cranborne

take clay from the soil next to Goldoke for making tiles Manor Court Roll HH

1517 | To this court comes John Laurence, John Nueman, Rich Cecil Papers - Cranborne
Grey, John Laycosten and John Voule and gave fine each Manor Court Roll HH
for similar licences

1534 | Clay dug from Alderholt Common Cecil Papers - Cranborne
Manor Accounts HH (16!
century)




The cut-off point of the date range (AD1850) has been chosen as this represents the start of
the decline in the number of Verwood-type pottery production sites, and therefore in the op-
erational output of the industry (Draper and Copland-Griffiths 2002, 55). This is shown spa-
tially in Fig. 3a-d and in a timeline of production activity, shown in Fig. 4; both created from
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The proposed date range of AD1300-1850 allows for the maximum number of relevant pro-
duction sites to be utilised as part of the study, allowing for a full critical examination of the

available evidence (Fig. 5).

Date range of Control Group samples used in study

Postulated date of activity

Type of
Site evidence 1300 1400 1500 1600 1700 1800

Laverstock Wiltshire Excavated Kiln_~~ [ " ‘I‘ """"
Wareham, Dorset Excavated Kiln__ [T |
Crendell (Alderholt 3), ] _
Dorset Excavated Kiln
Fdmonsham 1, Dorset  [Surface Collection _
Horton 1, Dorset Excavated Kiln ] "’! ”””

Horton 2, Dorset Excavated Kiln -' -

Aderholt 10, Dorset Surface Collection |} | [~~~ 1TtTYYTCTITTTYITTTTTTUITTTTTTC e

Harbridge 1, Dorset Surface Collection _
Cross Roads (Verwood - "i

). Dorset Excavated Kiln

East Holme, Dorset Surface Collection

——————— Indicates an estimated period of acfivity
Fig. 5: Postulated date ranges of activity of kilns under study

It is also noteworthy that the aforementioned sites lie geographically close to each other and
sit on, or near to, geologically similar deposits (Fig. 6). This reinforces the likelihood that the
products created by these centres are expected to display a degree of similarity, despite the

differences in chronology.
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Fig. 6: Location of kilns under study - outlined in Figure 5 - with underlying geology;

(Contains map tiles by Stamen Design, under CC by 3.0;
Digimap service 2016)
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1.5. The Geographic Study Area

This study involves two tiers of investigation. The larger of these comprises examination of
past archaeological investigations over numerous counties across central southern England,;
for the purposes of this study, this is defined as the counties of Dorset, Hampshire and Wilt-
shire (Fig. 7). This tier was created to chart the potential distribution of Verwood-type pot-
tery, and is employed to explore the ceramic exchange network of this region. These coun-
ties have been chosen to gain an insight into circulation networks via which the pottery was
distributed across the South, as the potential production sites lie close to where all three
counties intersect.

Legen d Copyright - Stamen Watercolour/OSM

] Dorset

Il Hampshire

B Isle of Wight

[ wiltshire

Fig. 7: Location of the geographic study area forming central southern England (Con-
tains map tiles by Stamen Design, under CC by 3.0)

The smaller of the two tiers is that undertaken at the parish level; this tier of investigation is
used to examine the evidence for past pottery production at a local level in east Dorset and
west Hampshire. Parishes comprise simple ready-made geographical units within which to
present the available and collected evidence in a manageable way. The study area compris-
es 22 parishes within east Dorset and west Hampshire (Table 2); 16 in the county of Dorset,
and six within the county of Hampshire — collectively comprising an area of some 340km?
(Fig. 8). A search of these was conducted to identify potential sites of medieval pottery pro-
duction (AD1066-1600), and the results of this are outlined in a desk-based assessment
which has been synthesised as part of combined literature and available archaeological data
review.
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Table 2: Parishes Comprising the Study Area

Parish County
Alderholt Dorset
Chalbury Dorset
Colehill Dorset
Cranborne Dorset
Damerham Hampshire
Edmondsham Dorset
Ellingham, Harbridge and Ibsley | Hampshire
Fordingbridge Hampshire
Gussage All Saints Dorset
Hinton (Parva and Martell) Dorset
Holt Dorset
Horton Dorset
Hyde Hampshire
Pamphill Dorset
Ringwood Hampshire
Sandleheath Hampshire
St Leonards and St Ives Dorset
WestMoors Dorset
Wimborne Minster Dorset
Wimborne St Giles Dorset
Woodlands Dorset
Verwood Dorset

R B Wil /
EBournemouth-*“

g

&

| Wl F iy
ATLNR P -}f“‘

Copyright - Stamen Watercolour/OSM

Fig. 8: Parishes examined for medieval pottery production evidence. (Contains map
tiles by Stamen Design, under CC by 3.0)
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1.6. Character of the Parishes of East Dorset and West Hampshire

In terms of land use, it is the presence of the acidic soils overlying the clays and sands in
this region which have aided the establishment of extensive tracts of heathland - likely
formed as a result of Bronze Age woodland clearance (Haskins 2003, pp.10-12). This, in
turn, has influenced human interactions with the landscape in the area. The land use on the
heathlands is markedly differently from that on the adjacent chalk. The agricultural process-
es undertaken between the two contrast distinctly, as the poor acid soils of the heath are
unsuitable for arable farming, leading to pastoral activities being the norm (Bettey 1987,
p.19). Agriculture on heathlands has often been supplemented by additional sources of in-
come, such as turf, peat and furze cutting, along with the digging of clay and ceramic pro-
duction. Such situations are mirrored in south Dorset and areas of the New Forest across
numerous time periods (Sumner 1927; Bettey 1987; Cox and Hearne 1991; Fulford 2000).

The nature of former settlement patterns on the east Dorset heathland comprised various
discrete communities or isolated farmsteads associated with small networks of fields; these
fields are of an irregular character and few traces of these survive (RCHME 1975, p.1). This
is thought to reflect the piecemeal reclamation of the heath; such a system of landscape in-
teraction appears to be repeated across the study area, and is also mirrored on the southern
Dorset heaths (Taylor 1970, p.64). The nature of settlement in the area appears to continue
in this way, steadily extending deeper into the heathland; this is a process that has acceler-
ated into more recent years to provide us with the contemporary landscape.

The geology of the area is dominated by the presence of chalk to the west, with clays, sands
and gravels to the east. Bands of sinuous clays run on an approximate north east — south
west course, extending from Downton, Wiltshire to Lytchett Matravers, Dorset (Fig. 9). Of
these, two hold significance; firstly, clays, sands and gravels of the Reading Formation — this
is a sedimentary bedrock formed between 66 and 56 million years ago, during the Palaeo-
gene period, and overlies the chalk (UKRI 2018). Secondly, London clay; a conglomeration
of clays, silts and sands — this sedimentary deposit was formed between 56 and 47 million
years ago (UKRI 2018). The London clay extends north-east from the study area, up to-
wards Salisbury, skirting to the north of Southampton, and continuing south east to Water-
looville. To the south, the area is dominated by mixed clays, sands and silts of the Bagshot,
Barton and Bracklesham formations.
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Fig. 9: Geology of east Dorset, south Wiltshire, and west Hampshire
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2. Literature Review
2.1. The Significance of the Study

This research project addresses the themes of production and distribution in east Dorset and
west Hampshire during the medieval and post-medieval periods. Production and distribution
have formed key aspects of medieval (e.g. Jope 1947; Dunning 1952; Musty et al. 1969),
and post-medieval, ceramic studies (e.g. Brears 1967; Farley 1979; Coleman-Smith and
Pearson 1988) for an extended period of time. Renfrew (1977, pp.71-2) has successfully
argued that the two should be considered simultaneously. The work of both Streeten (1985)
for south-east England, and Vince’'s (1977) Malverian study, have shown that such an ap-
proach for medieval and post-medieval ceramics can provide a more complete picture within
the region under study. Furthermore, the role of distribution and consumption of
coarsewares during both the post-medieval and medieval periods has been somewhat ne-
glected. In the past, the view has often been skewed towards the distribution of finewares,
which has been the subject of thorough study (e.g. Barton 1975; Hurst 1974; 1991; Hurst et
al. 1978). For wares datable to the post-medieval period, the distribution of such ceramics
appears to have been particularly ignored, unless there is an aspect of international trade to
be explored (e.g. Temple 2004; Coleman-Smith et al. 2005; Gutiérrez 2007; Pope et al.
2008). The work of Dunning and Fox (1951), Vince (1977), Streeten (1985) and Coleman-
Smith and Pearson (1988) form a minority of past examples whereby the production and
distribution of coarsewares belonging to a particular medieval or post-medieval pottery in-
dustry have been plotted, and explained, within the same study. This research will form a
contemporary example which can be used towards re-addressing the aforementioned im-
balance, and will highlight that the study of medieval and post-medieval Coarsewares, along
with explorations into their distributions, can be both fruitful and of benefit to the wider ar-
chaeological community.

To fully explore the origins and development of the Verwood-type pottery industry, it will be
necessary to explore the current state of knowledge regarding such production across the
east Dorset/west Hampshire border. This includes not only a study of published written evi-
dence, but also an examination of the current state of the known archaeology in this area.
Only in this way can one gain the critical understanding required to fully outline the argu-
ments for late medieval/early post-medieval pottery production taking place in east Dorset
and west Hampshire. Using this, it will be possible to ascertain the quality of the evidence
associated with the existing hypotheses for the presence of such production, and then con-
firm their validity.

2.2. Regional Frameworks and a Resource Under Threat

The aims and research questions that guide this study address numerous regional research
questions. Firstly, the Medieval and later Pottery Research Group’s (MPRG) A Research
Framework for Post-Roman Ceramic Studies in Britain (Irving 2011) notes that there is a
need for a dated type series on Verwood-type pottery (Aim SC2), along with the need for
more synthesis and further research on medieval wares from Dorset (SC4). Secondly, nu-
merous aims set out in the South West Archaeological Research Agenda (SWARF), a re-
source assessment and research agenda for the archaeology of South West England (Web-
ster 2007), are met by this thesis; these are outlined in Table 3.
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Table 3: SWARF Research Aims Relevant to this Study

SWARF Aim Aim description
number

1 Extend the use of proven methodologies for site location and
interpretation, and encourage the development of new techniques.

3 Address apparent “gaps” in our knowledge and assess whether they are
meaningful or simply biases in current knowledge.

8 Utilise the survival of Medieval and later artefacts and buildings to their
full extent.

11 Improve knowledge and study of under-utilised museum collections.

12 Improve accessto, and synthesis of, “Grey Literature”.

15 Use innovative techniques and methodologies to ask sophisticated
questions of Post-Medieval to Modern artefacts and buildings.

45 Broaden our understanding of Post-Medieval to Modern technology and
production.

47 Assess the archaeological potential for studying Medieval economy,
trade, technology and production.

48 Widen our understanding of Post-Medieval and Modern transport and

communications.

Furthermore, in January 1996, Wessex Archaeology was commissioned by Dorset County
Council to plan a series of management surveys on the current state of the east Dorset pot-
teries. The document noted that

“Given the current threat from continued development to the core area of the post-
medieval pottery industry, the time is ripe for an assessment of the known post-
medieval sites and a systematic search for their medieval antecedents. This infor-
mation, once collected, will be a valuable tool for local planning authorities in the pro-
cess of the protection and management of the archaeological resource” (Wessex Ar-
chaeology 1996, p.4).

The proposed surveys never took place. Since then, the pressure on the archaeological re-
source has increased. Here, threats include agricultural land use, urban expansion, utilities
expansion and replacement, plus intensive use as a recreational destination. Thus far, it can
be shown that 24 out of a potential 36 Verwood-type pottery production sites have experi-
enced damage over time (Fig. 10), while only eight archaeological mitigation works prior to
2016 (comprising of either watching brief or excavation) could be identified in response to
the potential damage. In particular, the growth of towns in east Dorset and west Hampshire,
such as Verwood and Alderholt, due to the prevalence of new housing for commuters to the
large conurbations of Bournemouth and Southampton, have increased exponentially in re-
cent years. In summary, this archaeological resource needs to be better understood to be
preserved for the future before more is lost.
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Fig. 10: Verwood pottery sites potentially damaged by development and agricultural
activity etc. (pre-2016)

2.3. Past Research into the Verwood-Type Pottery Industry

Ceramic artists were the first to spark interest into the Verwood-type potteries. Shortly fol-
lowing the closure of the Crossroads pottery, Verwood, T.P. Kendrick writing in 1959, out-
lines the operation of the pottery after production ceased. This makes his work a valuable
primary source. However, Kendrick focused heavily on reminiscing over the loss of the in-
dustry, but consequently describes the kiln apparatus in detail prior to demolition, and con-
siders numerous aspects of production. In contrast, a more historical and thorough approach
to the entire industry is presented by another with an artistic background, Sims (1969), who
outlined numerous production sites alongside a detailed history of those who worked them.
This study charted potential production locations and put forward possible early sites. In ad-
dition, Sims outlined various medieval and later documentary references to potting and ma-
terials extraction. Algar et al. (1979) and Young (1979) built upon Sims’ work, and while both
of these were published at a similar time — and address similar themes - they approach the
subject in different ways. Algar et al. (1979) provides a detailed and systematic outline of the
industry, approaching the study at the parish level, discussing the documentary evidence for
each production site, and a brief product type series; a chief characteristic of Algar et al.
(1979) is the presentation of additional medieval documentary evidence. Whereas Young’'s
(1979) approach employed archaeological test pitting on production sites and presents
known vessel types with an emphasis on rim styles; his use of classification is something
that has not been repeated since for Verwood-type pottery. In terms of the use of chemical
analysis of products of the industry, this has already been attempted with some success us-
ing Atomic Absorption Spectroscopy (AAS). Using this, Purkis (1991, p.56) has shown that
out of four post-medieval Verwood-type production sites, only two could be chemically dis-
tinguished. Purkis’ work was guided in part by the work of Paul Spoerry (1989), whose work
on the potential production of medieval pottery sites is invaluable in terms of our current un-
derstanding of Dorset pottery production; his work will be examined in detail at later junc-
tures. Spoerry’s work attempted to link medieval pottery products of uncertain origin to
known post-medieval centres. This approach has not since been repeated within southern
central England, and could be beneficial in exploring the origins of the Verwood-type pottery
industry.
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An updated version of Algar et al. (1987) outlined many of the works undertaken by the Ver-
wood and District Potteries Trust (VDPT) - a group of individuals who worked to protect the
known production sites, while increasing the state of knowledge of the industry. This organi-
sation undertook numerous fieldwork projects to better understand the industry; the bulk of
these are not published. This group collected a significant amount of evidence, such as an
excavation of the earliest Verwood-type pottery production site: the 17th century kiln at Hor-
ton, Dorset (Copland-Griffiths and Butterworth 1991). Investigations such as this continued,
although again, few are published; in response to this many are briefly mentioned by Draper
and Copland-Griffiths (2002). This publication brings the then current state of information up
to date. It covers every aspect of the industry, outlining production, products, and examines
the surrounding region, along with additional heathland industries such as hurdle and basket
making. This is quite appropriate, as potteries stand as one part of a complex interconnected
network of heathland industries, with participants most likely fulfilling numerous roles from
raw material and fuel procurement, to the forming and transportation of vessels. This is best
exemplified by Draper (2002, p.37), who notes:

“The potters worked with the woodland men because the kilns needed the wood for fir-
ing, and they shared distribution with the broom-makers. Many of the woodland work-
ers also dug clay for the potters...”

This could make any charting of the development of the industry problematic in terms of
tracing amounts of those employed, due to the roles of the various actors within the various
scenes forming the full production performance.

In summary, past research, undertaken mostly at the local level, was initially very promising
with themes such as origin hypotheses, general vessel typologies and manufacture being
examined, but sadly not explored again until being assembled and summarised by Draper
and Copland-Griffiths (2002). However, this source was far too broad to focus on improving
knowledge of any one of the aforementioned subjects; this is very much a consolidation of
information over an advancement. Thus, the stage is set for a focused archaeological study
elucidating the nature of the origins of the industry, specialisation, plus the factors that led to
growth of this industry.
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2.4. The Current State of Knowledge for the Verwood-Type Pottery Industry

To fully understand the nature of the origins and subsequent development of the Verwood-
type pottery industry, it is first necessary to understand the current state of information to the
fullest extent. This required an in-depth examination of not only the published material relat-
ing to the industry and the region, which is relatively scant in relation to other ceramic related
topics, but also the unpublished, and those held by museum services such as Museum of
East Dorset (MED), Wimborne Minster. To satisfy this, a gazetteer of known sites and a
desk-based assessment was undertaken, which are included within this thesis as appendix |
and 11, but may be summarised here.

The gazetteer of sites highlighted that our current understanding of Verwood-type pottery
production, while detailed and of high quality in places, is based upon data of mixed quality.
Out of 36 potential production sites, five sites are based solely upon sherd concentrations
(Fig. 11). These sherd concentrations can derive from other kilns rather than being associat-
ed directly with a kiln on that site. Four of the 36 have been excavated, meaning that these
can act as confirmed and well understood examples. However, only one of these has been
published in detail (Horton — Copland-Griffiths and Butterworth 1991) while others are either
summarised in larger publications (Black Hills, Verwood in Draper and Copland-Griffiths
2002), or have not yet been published (e.g. Crossroads, Verwood and Crendell, Alderholt).
Furthermore, three sites have been subjected to in-depth watching briefs and field evalua-
tions, one of which has not yet been published to any degree. Two are based solely on men-
tions in historical documents that cannot be corroborated by physical evidence nor located in
detail. Yet the situation is not entirely unfavourable, as for over half of sites there is relatively
detailed information and locations are reasonably precise due to sites being identified on
historic mapping. Furthermore, two sites are protected as scheduled monuments, both of
which possess elements of original standing buildings, allowing studies to be made in terms
of the use of space on a Verwood-type production site.

Sherd concentration

13%

Excavation

Watching brief

%
o8% m Cannot be located
(Historic Documents)

B Scheduled Monuments

Other

Fig. 11: Origin of data for the known Verwood-type pottery production sites. Those
sites comprising “Other” were revealed through a combination of historic documen-
tary evidence that allows site location to be established, historic map evidence, and

visible topographic evidence

The desk-based assessment (Appendix Il) covered selected parishes within east Dorset and
west Hampshire that already possessed known evidence for pottery production; these were
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bolstered by the inclusion of the parishes that share a border with them. This comprised the
parishes outlined in Table 2, and shown graphically in Fig.8; (both in Chapter 1).

The evidence for the nature of settlement during the medieval period onwards for the area
suggests that the population was relatively small, thinly spread, and occupied discrete farm-
steads. These became more nucleated and increased in size over time. The economy was
largely of an agricultural nature, occurring alongside other industries, such as pottery pro-
duction, which became increasingly prevalent into the late post-medieval period. The area
contained expansive tracts of woodland, evidenced by numerous deer parks, and the level
of woodland in the area can be shown to have been expansive from at least the time of the
Domesday Survey in AD1086 (Darby and Welldon-Finn 1967). Furthermore, the settlement
pattern of scattered settlements linked by sinuous trackways and lanes, and isolated cot-
tages and farmsteads with their small irregular fields, is indicative of a slow extension of hab-
itation accompanied by gradual clearance of both forest and waste or common ground
(RCHME 1975, p.1). A large number of enclosures from the common are noted throughout
historic documents, especially at Alderholt and are best evidenced on Norden’s Terrier dated
1605; here “pitts of potters clay” can be witnessed (extract presented in Fig. 13). The
strongest evidence for medieval and early post-medieval pottery production can be attribut-
ed to the parishes of Alderholt, Horton and Verwood. The historical documentary evidence
for Alderholt has already been outlined in detail, however that for Horton comprises a much
sparser collection, beginning in 1635; much later than that for Alderholt, but still of im-
portance (Table 4). For the Verwood area, the place name evidence for Potterne farm sug-
gests that a farmstead here dates back to the 13th century (Fagerston 1978).

In summary, the parishes within the region that have the most promising and earliest evi-
dence attached to them comprise Alderholt, Horton and Verwood. These areas should be
seen as a priority for further examination. Perhaps unsurprisingly, it is Alderholt, Cranborne,
Horton and Verwood in Dorset, plus Damerham, Hampshire, that are the most prolific for
pottery production in the post-medieval period in the area.
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Table 4: Historic Documents Linked to Pottery Production for Horton Parish

Date

Reference

Description

22/3/1635

Horton Court
Books (held
by Wimborne
St Giles)

‘Order that no Brickburner, potter or dryer do
burn any turves, heath or furses out of the
commons of this manor’

1652

Horton Court
Books  (held
by Wimborne
St Giles)

Elias Talbot listed as having no right of
common (he is listed as a potterin his will)

1668-
1671

Chalbury
Court Rolls
and Rentals
(held by
Wimborne St
Giles)

Ellis Talbot — rent 1/6d each half year

9/10/1671

Horton Court
Books  (held
by Wimborne
St Giles)

‘We present John Thorne, Christopher King,
Luke Downing, Elias Talbot and Richard King
for encroaching on the common and not
laying it out again by the time formerly
limited. Whereby they have forfeited 8/6d
apiece. Ordered that they lay it out by 2" day
of February next upon paine of 10/- a piece.’

1672

Chalbury
Court Rolls
and Rentals
(Wimb. St
Giles — E/S/1)

E/S/7

E/S/8

E/S/6

Ellis Talbot — copyhold

Tenement or cottage and yard next to the
common 0/0/33

Close of arable adjoining 1/2/16d

In Elder Hedge Furlong — arable 2/22d

East Church Hedge Furlong — arable 2/33d
West Church Hedge Furlong — arable 3/5d
Allands Furlong — arable 3/0d

Elis Talbot holds Copy dated 14" April
(1648) 24" reign Charles |

Aged 54 Improved value of tenement £3 old
rent 3/-

Elias Talbot's Copy altered to ‘the wife of and
later to ‘in the lord’s hands’

20



P (s
% 5 \of
/o/‘, 7 P ) A
g f.h‘,"_j’“,’_’_/ ol X
"‘;"',',.v/, 2 .49 -
3 S A .
'\.l Crrep ,“ ’
y : welol . e
4 ! R
A =3 Bl :
‘ L Yun ;/OI‘(, i .
‘\1 Fon ;i( Q;: 1 :{{‘ “.'
o8 i o . oo? :
e LE2dN., 8
", ¥
¢ (] »'('5».
19 L s 1] ’ 5 Sy K . N &
¢ Tohes Hollyes gor - 4 e
% / )
LUsrs §
i v
tke 8§ Bartaley, A
1 7 o
ole & ,:"N
> o o
ey
= A o ¢l
- c‘ fa 3
O B 2% A ? ;
\ B A o ; i i
g v A ,gb(' ¥ HMenvieys ;
e 2 g & Javh 5
&N % g S dYhdm cop B

Fig. 12: Exiract of Norden Terrier dated 1605 for Crendéll, Alderholt; showing enclo-
sures out of the common; (taken from Algar et al. 1987 Front Cover). Courtesy of
the Marquess of Salisbury.

2.5. Past Research in Medieval and Post-medieval Pottery Studies for Central
Southern England

Although medieval and later pottery is one of the most commonly found artefacts known to
be recovered from archaeological sites, as a discipline within archaeology it is relatively
young. While the origins date back to antiquarian examinations in the 19th century (e.g.
Chaffers 1850), the true pioneer of medieval pottery studies in southern Britain was Gerald
Dunning, working from the late 1930s onwards; his work on a ware type known as ‘scratch-
wares’ hold particular relevance to this study (Dunning 1952). Additional works of note in-
clude H.E. Jean Le Patourel (1968), whose examination of historic documents mentioning
medieval pottery is an invaluable resource that not only outlines elements relating to geo-
graphically neighbouring industries, such as Crockerton and Laverstock, but also outlines a
possible 13th century reference for pottery production in the study area at Damerham,
Hampshire (Le Patourel 1968, p.9). This information lists 30 Acres (a virgate) held by an in-
dividual in the 13th century with the family name ‘Poter’, which is considered an unreliable
indicator for ceramic manufacture (Copland-Griffiths pers comm). One contemporary of Le
Patourel was John Musty, who completed a thorough typology on medieval kilns (Musty
1974). This holds relevance as it includes kilns identified at both Crockerton and Laverstock,
Wiltshire (Algar and Saunders 2016; Musty et al. 1969).

The bulk of medieval pottery knowledge in Dorset, up until the late 1980s, was based upon
examinations of wares excavated in urban centres such as Dorchester (Draper and Chaplin
1982); Wimborne Minster in the east (Field 1973), with the thirteenth century pottery kiln at
Hermitage (Field and Musty 1966) and Sherborne Castle in the west (Harrison and Williams
1980); finally, investigations at Wareham provided information for south Dorset (Hinton and
Hodges 1977). The latter two studies were rare at the time, employing scientific methodolo-
gies. In later years such approaches became more commonplace (e.g. Horsey 1992), yet
not universal. Further examinations of both medieval and post-medieval coarsewares in
south-east Dorset were undertaken as part of two summaries of late 20th century urban
excavations, one in Poole (Horsey 1992) and secondly in Christchurch (Jarvis 1983). Later,
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examinations of medieval pottery assemblages from two tenements in Christchurch (Jervis
2011a) has helped aid future research regarding the pottery assemblages of this area, ap-
plying modern terminology and cross referencing with fabrics from assemblages in Hamp-
shire, providing a more robust examination.

The fabric descriptions presented in volumes such as these have proved invaluable to those
working on medieval and later Coarsewares in Dorset, especially for some of the older vol-
umes where detailed descriptions were a relatively new phenomenon (Mellor 1994, p.5).

The first thorough examination of medieval and later pottery production evidence undertaken
Dorset-wide was that of Spoerry and Hart (1989). It was noted that Dorset was particularly
lacking in terms of this — possessing only the aforementioned Hermitage kiln. This contrast-
ed with a wealth of coarseware sherds being recovered from domestic sites across the
county. This was considered especially curious due to the relative abundance of production
evidence identified in neighbouring counties (Spoerry 1990, p.1). This situation persists to-
day, even following the recent discovery of a second medieval pottery kiln at Wareham (Mil-
ward 2017). Table 5 outlines the known medieval production areas and sites for the counties
bordering Dorset, along with Bristol.
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Table 5: Outline of Known and Postulated Medieval/early Post-Medieval Pottery Pro-

duction Evidence from Selected Counties of Southern and South West England

List of those
No. of hypothesised from
No. of List of excavated centres |other sources — (direct
County |excavated - from documentary Total
sites/pottery waste £
centres other reference, chemical
sources | analysisfthin section
confirmation - etc.)
Barnstaple (Morris 2018), Bideford (Grant 2005),
Exeter — St John’s Bere Ferrers,
Hospital (Dunning and Clayhydon, Plympton,
Devon 4 Fox 1951; 1957) - 6 Honiton and Totnes 10
Goldsmith Street (Allan Allan 2015; Allan et al.
1984, 136-8), Hemyock 2018)
(Smart 2018).
Hermitage (Field and iAlderholt (Spoerry and
Musty 1966), Shaftesbury Hart 1989*) *Whife other
(Carew 2008), Wareham Inotential centres are
(Milward 2017). imentioned only those
Dorset 3 1 that the authors 4
lconsidered of Levef
Three evidence and
labove are considered
ere.
lAldershot (Jervis 2011b), [Boarhunt (Whinney
Bentley [Alton] (Barton 1981), Damerham (Le
and Brears 1976), Patourel 1968),
Farnborough (Pearce (Winchester (Biddle and
[2007), Hawkley (Jervis Barclay 1974)
2011b), Knighton [IOW]
(Fennelly 1969),
Hampshire Michelmersh (Mepham
land the Isle 10 and Brown 2007), 3 13
lof Wight Newport [IOW]
(HER:EWI236, Michaels
2004) Southampton -
High Street (Webster and
Cherry 1972; Brown 2002.
[York Buildings (SOU175,
HER:MSH1106), Totton
(HHER:25722).
Bristol - Ham Green Batcombe (Allan ef al.
(Barion 1963a; Ponsford 2018), Blackdown Hills
1991) Redcliffe (Wilson (Allan et al. 2010; Allan
and Moorhouse 1971; let al. 2018), Bridgwater
Ponsford and Dawson (Allan et al. 2018),
Somerset, 2018), St Thomas Street Butleigh (Allan et af.
Bath and 5] (Jackson 2004), St Peter 8 2018), Crowcombe 14
Bristol (Dawson et al. 1972) (Allan et al. 2010),
Donyatt (Coleman-Smith Evercreech (Allan et af.
and Pearson 1988), 2018), Milverton (Allan
Glastonbury (C. and N. t al. 2018), Nether
Hollingrake Pers. Comm.), Ftowey (Le Patourell
1968; Allan ef al. 2018).
Calne — Spey Park (AC estbury — Domesday
IArc haeology, Reference, Coombe
unpublished), Salisbury Marter and Gerrard
(Algar and Saunders 003), Longbridge
2014), Lacock - Naish Hill everill (as previous),
(Musty 1974, 63), ildenhall (as previous),
\Wiltshire 7 Laverstock (Musty et al. 6 otterne (as previous), 13
1969, inc. West ootton Bassett (as
Grimstead), Crockerton revious).
(Le Patourel 1968),
Lyneham (Marter and
Gerrard 2003), Minety
(Musty 1973).
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Spoerry (1989) undertook to resolve the lack of coarseware production sites by examining
sherds from numerous domestic assemblages and comparing them using chemical analysis
via AAS. He first grouped Dorset coarseware types by inclusions and charted the occur-
rence across the county (Fig. 13). Following this he compared the chemical results of sherds
from domestic assemblages to known, and postulated, medieval production sites. Where
possible, postulated sites were represented with known post-medieval substitutes, e.g. Al-
derholt (east Dorset) and East Holme (Poole Harbour). His work drew many conclusions,
and it is only those relating to the eastern part of the county that have relevance here. For
east Dorset, west Hampshire and south Wiltshire, the vast majority of sites possessed an
occurrence of over 50% of his ware type C1; a quartz rich and largely homogenous pottery
fabric; commonly termed Wessex Coarseware. In addition, his results showed that single
‘ware groups’ comprised the products of several potential sources, some of which he was
able to link to his known sources group of production sites such as Laverstock (Spoerry
1989, p.45). From this, he was able to comment on ceramic distribution across the region. It
is a testament to the quality and systematic nature of his work that it is still referenced in re-
ports of more recent times (Mellor 2005). However, chemical analysis technology alongside
the use of other techniques, and our understanding of Dorset ceramics, have all advanced
since the 1980s.

Figure 63
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Fig. 13: Geographic occurrence of over 25% within a given assemblage of Spoerry's
medieval ware types (after Spoerry 1989, Fig. 6.3; these comprise C1 (coarse quartz),
S1 (sand) and C2/S4 (flint and sand)

Thus far, no study has addressed medieval and post-medieval coarseware production
across the regions of both Dorset and Hampshire in detail via thin section analysis. In con-
trast, any petrological examinations within the region have been confined to heavy mineral
analysis at the site level, e.g. Sherborne Castle (Harrison and Williams 1980), Wareham
(Williams in Hinton and Hodges 1977). More recently, samples of Wessex Coarseware were
examined in isolation at Wimborne Minster (Quinn in Orczewski 2018). Geographically, the
nearest comprehensive study of similar wares over extended time periods was undertaken
for the Malvern area (Vince 1977). Such studies have prompted Moorhouse (1983, p.150) to
state that further strides in medieval pottery knowledge can best be made at a local level.
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2.6. Relevant Theoretical Frameworks

Following an examination of published evidence, it is clear that the uptake of theoretical
frameworks in medieval archaeology has been piecemeal, with some actively refuting its
ability to be useful towards interpreting archaeological phenomena (Rahtz 1983). Rahtz was
not alone in this position, with corroborating viewpoints from medieval archaeologists being
outlined by Gerrard (2003) and Gilchrist (2009). This position is mirrored with regard to the
use of theoretical frameworks for late medieval archaeology (McClain 2012, p.131). Such a
situation is in contrast to the utilisation of scientific methods over the last 40 years (c.f.
Hughes and Evans 2000).

Most studies of medieval and later artefacts have been approached from the direction of
provenance and dating. Davey (1988, p.4) has noted that only three papers on ceramics out
of a total of 78 involved theoretical concepts. However, during the 1990s there was a drive to
explore theory-based approaches in medieval and later archaeology by Cumberpatch and
Blinkhorn (1997). Cumberpatch (1997) has explored how medieval individuals may have
interacted with and experienced objects. This approach has a strong phenomenological ba-
sis and explores the role that artefacts perform, discussing elements such as colour and tex-
ture. This draws heavily on the post-processual approach of ‘reading’ artefacts as a type of
text, whilst seeing the object as a part of a preserved record of social discourse possessing
meanings and undertones not overtly obvious to the archaeologist (Gerrard 2003, p.223).
Ideas such as the use of colour on ceramic vessels and religious significance have been
explored by Gutiérrez (2000) along with the symbolism of vessels and their appearance in
the home (Gaimster 1997a). Davey (1988, p.11) put forward numerous theoretical avenues
in the exploration of medieval ceramics, and highlighted areas of future application, which
have since been drawn upon to push forward the utilisation of theoretical frameworks when
examining medieval and later ceramics, and their ability to aid in the understanding of past
society; most notably, the work of Jervis (2014).

One of the lesser known uses of theoretical frameworks within the sphere of medieval ar-
chaeology relates to the theory of ‘habitus’ (Bourdieu 1977; 1992). This involves the role that
mental patterning plays upon actions undertaken by individuals in everyday life. These ac-
tions are often unconscious and the result of ingrained traditions resultant from repetition;
this has been considered in terms of the colours and textures of medieval pottery from York-
shire (Dunkley and Cumberpatch 1996). This theoretical framework may have particular
benefit when approaching classifications, the study of surface treatments, and compositional
studies, yet its uptake has been relatively sparse. In contrast, the application of theoretical
frameworks in pottery manufacture has largely been restricted to the early Anglo-Saxon pe-
riod (Blinkhorn 1997). In this study, the ‘habitus’ has been used to explain the active choice
in refusing to adopt technological improvements such as wheel throwing. Instead there are
signs that a conscious choice was made to retain the hand-built manufacture of vessels,
along with fabric recipes, brought over from the Germanic homeland as part of an Anglo-
Saxon cultural package (Blinkhorn 1997, p.123). Habitus has also been beneficial in under-
standing technological style alongside social boundaries (e.g. Sackett 1990; Gosselain
1992; Stark et al. 1995; Eckert 2008). Sackett (1990) argued that style, stemming from a
particular way of creating objects, was far from being solely a functional variation. Instead,
these differences can display a form of identity resolution, displaying information regarding
individual kin groups, settlements or clans. This was identified by Gosselain (2000) who
showed that certain African populations have particular ways of producing pottery and spe-
cific materials for treating the surfaces of pots via rouletting — a continuous impressed or
rolled method of treating a clay surface. This was supported through the distribution of Afri-
can languages in the areas Gosselain (2000, Fig. 3) was examining. In this way, habitus re-
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flected different identities through varying production practices. In contrast, relatively little
work has been undertaken in exploring the role of habitus in encouraging standardisation
and a basic form of both industrialising and hastening the pottery production process; a
handful of examples include comments by Murphy (2017, p.105) and studies by Roux (2015;
2016). The use of habitus in this way will be considered a useful device for explaining the
role of development of a rural potting industry into producing wares at a more prolific rate, as
is the case for the Verwood-type potteries. The rate of production and dispersal network are
considered a key aspect of the development of this rural industry.

The study of prehistoric ceramic production diverges somewhat from the study of later ce-
ramics, in that it has been readily open to accepting theoretical frameworks to help explain
archaeological phenomena. In particular, the use of ethnographic data has been relatively
prolific (Costin 2000). Ethnoarchaeology has been defined as “...the utility of insights into
past behaviour derived from observations of [the] contemporary...” (Kramer 1979, p.1). This
use of ethnographic examples was a theme of ‘New Archaeology’, as outlined by Binford
(1962); and expanded by the pioneer of post-processualism, lan Hodder (1982). Ethnogra-
phy has been shown to present an effective way to understand past ceramic production,
from raw material extraction to production and firing procedures to social aspects, which are
not easily identifiable from material culture alone (Arnold 1985; 1991; 1998; Kramer 1985),
but has somewhat fallen out of favour in the modern archaeological world. This is due, at
least in part, to the expectations that human reactions to stimuli are generally uniform, how-
ever if so, why does cultural variability exist across the world? (Cazzella 2013). Arnold’s
(1985) work based on Browman’s (1976) ‘Exploitation Territory Threshold’, drew upon eth-
nographic examples of pottery production. This examined the distance between a potter's
raw materials and workshop, but made assumptions on potters using the nearest available
clays. This assumption is certainly not appropriate for describing all raw material relation-
ships (Bishop et al. 1982). Instead, this should be seen as a ‘model of best fit’ and used to
aid understanding, over supplying a definitive answer. Furthermore, as the Verwood-type
pottery industry survived into the 20th century, the industry was working within a timeframe
where photography, film and journalism were becoming more widespread in use. This allows
the later Verwood potteries, especially Crossroads, to be used as a form of ethnographic
evidence, as much evidence was gathered and preserved by the VDPT. As such, this evi-
dence can be employed, where appropriate to aid in the interpretation of the archaeological
record.

In this way, the use of a range of theoretical frameworks can be deployed to help explain the
distribution networks, raw material procurement strategies and production processes that
have enabled this rural workshop based industry to become a prolific provider of earthen-
ware pottery for southern central England.

When approaching post-medieval artefact studies, a delicate balance has long existed be-
tween the art-historical view and that of simply summarising post-medieval ceramics from
excavated assemblages (Draper 2001, p.5). The number of reports detailing coarsewares
recovered from 18-19th century deposits are few and far between; the work of Jo Draper
was instrumental in combating this trend for Dorset (e.g. 1988; Draper and Papworth 1997).
This stands in contrast to pre-18th century fineware pottery studies (e.g. Allan 1994; Black-
more 1994; Hurst 2000; Hurst and Gaimster 2005), and has seen significant attention, in
part to further its use as a dating tool. Fineware is often held in similar regard to clay tobacco
pipes in providing relatively precise dating (Crossley 1990, p.243), very much contrasting
with that of post-medieval coarseware pottery such as Verwood-type. This situation is mir-
rored by those who collect post-medieval pottery (c.f. Brears 1971; 1974), who have “always

26



admired the everyday ceramic productions of distant countries while entirely neglecting
those of their own” (Brears 1974, p.9).

Historically, it has been shown that archaeological ceramic specialists have employed three
core methods: visual classification, thin section petrography and chemical analysis. These
themes have been extensively outlined since the 1950s onwards, with key texts such as
Shepard (1956), Peacock (1967; 1970; 1977), Orton et al. (1993), Freestone (1995), and
Rice (2015) showing that these approaches have enabled ceramic studies to form an essen-
tial and vital component in increasing understanding of the archaeological record as a whole.
However, the study of medieval and post-medieval coarsewares, such as the Verwood-type
pottery industry, has lagged behind. Within the bulk of the aforementioned sources, it is the
use of initial visual arrangement, microscopic thin section petrology, often accompanied by
chemical analysis, or a combination of, which occur repeatedly, and have been shown to
generate acceptable results due to their importance in elucidating past technological choice
(Tite 2016, p.7). To illuminate the nature of the origins and subsequent development of Ver-
wood-type pottery, it is clear that an approach which employs aspects of each core method,
within a multi-disciplinary study with a tiered approach, is required.
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3. Methodology

It has been shown that the most effective studies of past pottery production - predominantly
undertaken in southern England - comprise those employing comprehensive and multi-
disciplinary approaches to large-scale regional geographic areas (e.g. Vince 1977; Streeten
1985 and Spoerry 1989). The methodologies devoted to approaching the many research
guestions for this thesis have tackled the issues in a similar vein, applying a suite of meth-
ods from within the archaeological toolbox.

Initially, a desk-based assessment was used to augment the published literature, which was
relatively sparse in nature, with the main body of relevant information being present within a
limited number of sources.

3.1. Desk-Based Assessment

To understand the nature of the origins, and subsequent development, of the Verwood-type
pottery industry, it is first necessary to identify the current state of available information; this
was achieved through desk-based assessment (DBA — Appendix 1), which is summarised in
Chapter 2. The DBA examined the evidence for, and significance of, a number of known pot-
tery production areas within east Dorset and west Hampshire, with the aim of highlighting
avenues for investigation. This composition concentrated on the medieval and early post-
medieval (Tudor into the Stuart) periods, up to c.AD1650. However, later evidence has been
outlined, where appropriate, to highlight the importance of given areas.

This method is routinely used in both research and commercially-driven archaeological pro-
jects (English Heritage 2013; Historic England 2015, p.11), and is used to hypothesise - as
far as is reasonably possible - the date, significance, character and extent of all known ar-
chaeological data within a given search area. Ergo, the DBA was undertaken in line with cur-
rent industry guidance (CIFA 2020a), and draws upon the following datasets:

. A search of the historic environment record (HER) for the parishes in the study area.
This data is held by the respective HER services embedded within the
corresponding county councils.

. Any available airborne light detection and ranging (LIDAR) data collected and held
by the Environment Agency. LIDAR is recognised as a useful tool in archaeological
survey  (Crutchley 2012). Raw data files were accessed from
https://environment.data.gov.uk/ds/survey, and visualisations were generated using
the Relief Visualisation Toolbox (RVT) created by Dr Klemen ZaksSek and Professor
Kristof Ostir, aided/assisted by Peter Pehani and Klemen Cotar. The following
models were formed for each location relevant to the study: analytical hillshade,
mulit-directional hillshade, slope gradient positive and negative openness (Stular et
al. 2012), simple local relief model (Hesse 2010) and, finally, a sky-view factor
(Kokali et al. 2011). Site visits were made were possible to confirm the nature of the
anomalies highlighted within the LIiDAR dataset.

. Data held by Historic England on scheduled monuments and listed buildings.

. Historic documentary sources and maps held at locations such as the Dorset History
Centre, Dorchester and the Hampshire Record Office, Winchester.
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. Historic mapping held under Ordnance Survey licence by Edina Digimap Services.

The desk-based assessment also included examinations of various ‘grey literature reports’,
held by the Dorset, Wiltshire, Hampshire and Isle of Wight HER teams for references to pot-
tery production within the study area. Grey literature reports are often used in support of
planning applications, scheduled monument consents or form part of an environmental
statement (Darvill and Gerrard 1994, p.157).

Following the completion of the DBA, multiple arguments were constructed, or discovered,
within the published literature for sites and areas, which had high potential for medieval and
early post-medieval pottery manufacture within the study area. These were subsequently
targeted for further investigation via field-based methods.

3.2. Field-Based Methods
3.2.1.Geophysical Survey

Where sites of potential late medieval/early post-medieval pottery production were identified
in the DBA, a series of archaeological geophysical surveys were implemented — where per-
missions allowed - to confirm the presence or absence of such physical evidence.

Geophysical survey is regularly employed on both known and potential archaeological sites,
and has been in common usage since the 1980s (Gaffney et al. 1991). Darvill et al. (1995,
p.33) has shown that the most applied methods during 1982-91, were magnetometry and
earth resistance; both of which were used to investigate sites of interest. The former, a pas-
sive method, measures local variations in the Earth’s magnetic field, alongside ther-
moremanent magnetism associated with iron-containing, heat-affected features. For ceramic
kilns, these might appear as the classic ‘double peak’ when plotted (Gaffney and Gater
2003, p.156; Fig. 14), or a single peak should the ware chamber floor remain intact (Clark
2006, p.75). Where possible, this will be supplemented by an additional, active method
which measures magnetic properties, known as magnetic susceptibility. This determines the
magnitude of magnetism temporarily induced in a given sample when placed in a magnetic
field (Gaffney and Gater 2003, p.32).

Fig. 14: A double peak magnetic response from the Verwood-type pottery kiln at Hor-
ton, Dorset (HOR2 in Appendix I), taken from Carter (2008, Fig. 4.14). XY trace (left —
with double peak traces shown in blue and red) with associated greyscale (right — not
to scale)

The final method used in archaeological geophysical survey here is that of earth resistance.
This method is largely reliant on the levels of moisture in the ground. Both archaeological
and geological phenomena can affect the dispersal of such moisture; it is the degree of
dampness present in the ground that enables the breakdown of compounds and elements
into ions, which conduct electricity (Clark 2006, p.27). A small electric charge can be passed
through the soil, and travel via these ions. The ‘ability’ of a given volume of earth, inclusive
of any archaeological buried remains, to conduct the electricity can be measured across an
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area. Differences between measurements of the earth resistance can be plotted to interpret
the nature of buried archaeological remains, in addition to geological phenomena (Schimdt
2013, p.24).

When these methods are combined, the results obtained should prove sufficient in confirm-
ing the presence of any potential remains of former high-temperature industry (Clark 2006,
p.126).

In past years, the use of geophysical survey on medieval and later sites has not been com-
monplace in England (Aspinall et al. 1994); however, the number of such published surveys
has increased in more recent years, evidenced in part by surveys on gardens and buildings
becoming more routine (e.g. Briggs 1999; Parkyn 2010).

Few examples exist presenting the use of geophysical survey in the search for, and exami-
nation of, medieval and post-medieval pottery production. One example comprises Addyman
et al. (1972) where a fluxgate magnetometer was used to identify two kiln-like anomalies at
Michelmersh, Hampshire. One was excavated and proved to be a late Anglo-Saxon pottery
kiln (Addyman et al. 1972, p.127). Additionally, Clark (Coleman-Smith and Pearson 1988,
p.45) who used a similar method to locate five medieval and post-medieval pottery produc-
tion sites and waste dumps at Donyatt, Somerset; although there are no visualisations of
either datasets, numeric values are outlined for kiln structures as a guide at Donyatt. One
further example comprises the work of Edwards (2014), who used magnetometry to locate
and explore two known late medieval to early post-medieval Wealden glass furnaces — one
at Glasshouse Lane, Kidford, West Sussex, and the other at Imbhams Farm, Haselmere in
Surrey. The lack of reporting of this site type is inconsistent with the fact that high-
temperature industries, such as ceramic production, usually present high responses in ar-
chaeological magnetic surveys, thus this method is advised for such searches by Historic
England (2015, p.7). To date, only two production sites for the Verwood-type industry have
been subjected to geophysical survey; these comprise Alderholt (Cottrell et al. 1988), and
Horton (Carter et al. 2016).

3.2.2.Excavation

For pottery manufacture that may date to the late medieval — early post-medieval periods,
small-scale excavation was considered to ground-truth supporting evidence suggested via
geophysical survey, along with any evidence of unknown date. This was only completed for
one site at Horton, which is discussed in Chapter 4. The excavation was undertaken in-line
with current standards (CIFA 2020b). In this respect, the site investigation comprised a strip,
map and record operation. Due to the refusal of various landowners to allow access to rele-
vant potential sites, the number of sites that were submitted to field examinations is highly
limited; the results of these are presented in Chapter 4 (section 4.3).

3.3. Provenance Studies

Subsequently, an additional method of locating areas of medieval and post-medieval pro-
duction was sought to bolster the robusticity of the study. This comprised the application of
laboratory-based methods employing provenance studies, allowing observations recorded
via macroscopic, microscopic and chemical analysis to be used to examine questions relat-
ing to both provenance and production; these methods allow the collection of locational data
in terms of where, and if, any pre-1600s Verwood-type pottery sites were producing wares.
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Provenance studies form a key aspect in archaeological materials science. This concept is
fundamental in understanding the development, and confirming the nature of, pottery pro-
duction along the east Dorset/west Hampshire border. Provenance has been defined by Pol-
lard and Heron (2008, p.100) as a “geographical origin of the raw materials used”; here, the
raw material is clay, and the product is pottery. Arnold’s (1985) Exploitation Threshold Model
has illustrated that the raw materials used to produce pottery are drawn largely from the lo-
cal area, leading to the hypothesis that potteries which lie reasonably far apart would be ex-
pected to be drawing on different clays. It is assumed that these dissimilar clays possess
variances that can be readily identified. These differences might be as simple as colour, tex-
ture, or the presence or absence of inclusions. However, these may also be invisible to the
naked eye, comprising differing amounts of chemical elements. Through examining these
differences, it is hoped that the provenance of an object can be ascertained.

Pollard et al. (2007) have outlined that any resolution of provenance requires that the item,
or items, under study possess a chemical fingerprint that is unique to a particular geograph-
ical source. This requires that the analytical techniques chosen for a given examination must
be capable of distinguishing between different sources, and that post-depositional alteration
“should be negligible, or at least predictable” (Pollard et al. 2007, p.15). Thus, in the sample
being examined, it is necessary for the chemical fingerprint of a given raw material to be
present, and survive to a measurable degree. This is required for provenance to be deter-
mined with any accuracy and enables “discrimination between competing potential sources”
(Wilson and Pollard 2001, p.508). For ceramics, as with certain other materials, there is the
added complication of chemical changes that take place during production. Pollard and
Heron (2008, p.9) state:

“...in the case of synthetic materials such as ceramics, metals and glass, production
may bring about significant changes in the composition of the finished artefact with re-
spect to the composition of the raw materials.”

This further complicates the identification of ceramic products to their geographical place of
origin.

These aspects and requirements are addressed as part of the ‘Provenience Postulate’, as
termed by Weigand et al. (1977). This involves the identification of an artefact’'s source or,
where this is not possible, the grouping of distinct artefacts of unknown source. Using this
postulate, a close examination of provenance and production technology should allow for an
elucidation of the nature of any medieval and post-medieval pottery production on the east
Dorset border.

The areas for effective application of archaeological materials science have been previously
identified by Tite (1991). Those relevant to this study are that of provenance and production
technology. In terms of the provenance of archaeological materials, the aim of applied ana-
Iytical chemistry has been to identify and measure the major, minor and trace elements
comprising a given sample. There is potential for chemical differences in the raw materials
for pottery from distinct sources, as the geochemistry of a geological deposit is dependant
“on the parent rock-type, the degree of chemical weathering and the nature of the transport
mechanism involved” (Pollard and Heron 2008, p.125).

Clays derive from weathered igneous and metamorphic rocks and comprise deposits with
substantial variation. Where those clays remain in contact with the rock from which they de-
rived, they are termed ‘primary or residual’ (Hamer and Hamer 1977, p.4). Examples of
these include china clays, certain fireclays, and bentonites. They contain elements of the

31



more stable minerals from the parent material, e.g. feldspar, mica and quartz, and often
show a stratigraphic transition from the clay near the ground surface to only partly altered
rock lying above the original parent material (Shepard 1956, p.11). Those that have been
carried from their origin and re-deposited by water or erosion are termed ‘secondary or sed-
imentary’ clays (Hamer and Hamer 1977, p.5). These contain a great deal of variability as
they differ depending on the parent source, the conditions of deposition, and the degree of
intermixing with other materials during transit; examples of these include kaolin, certain fire-
clays, and ball clays, and are formed via glacial, marine, alluvial, and fluvial processes
(Shepard 1956, pp.11-2). The Reading (Lambeth group) and London sedimentary clays
(Thames group) of east Dorset/west Hampshire are examples of river/estuarine and marine
clays respectively, which reveal gradual difference from coarse to fine components coupled
with changes in colour (UKRI 2018). It has been noted that “sedimentary clays rarely show
uniformity over a wide area” (Hamer and Hamer 1977, p.5), meaning geographical differ-
ences in clay properties should aid in defining provenance.

In basic terms, the assumed concept of provenance is that the chemical composition of the
fired ceramic is indicative of the chemical composition of the raw clay, along with any added
inclusions or temper. Pollard and Heron (2008, p.100) state the numerous variables that
must be considered when examining the provenance of ceramics:

e “The natural variability of the clay beds themselves;

e selection and mixing of clays from different sources to give the correct colour and
working properties;

e levigation and/or processing of the raw clay to remove unwanted material and give
the desired texture;

e addition of temper (non-clay tiller), usually to modify the thermal properties of the
body;

e the firing cycle itself, which might affect the composition via the volatility of some
components;

e the possibility of post-depositional chemical alteration of the fabric.”

In summary, the identification of the provenance of ceramics can be troublesome, and is not
as straightforward as examining other materials, such as stone (e.g. Pollard et al. 1991;
Kewley 2016). However, despite the issues, Wilson and Pollard (2001, p.514) state that the
provenance of ceramics “remain[s] an outstanding success story, in spite of the inherent
complications of the production cycle”. Nonetheless, such a degree of uncertainty in examin-
ing fired clay-based products has led to many investigators using a control group, or a mate-
rial that acts as a link, between the raw clay and a product ready for consumption. This often
takes the form of artefacts recovered from a known production site; for ceramics, this usually
comprises kiln wasters or failures (Pollard and Heron 2008, p.100). However, such a situa-
tion is not without risk, as McCarthy and Brooks (1988, p.46) state:

“...wasted pottery found on a production site cannot be taken as reflecting the propor-
tions of different pottery types made there, furthermore, on sites with a number of
kilns, waste could well be dumped into disused kilns; finding pottery within a kiln is no
guarantee that it was fired there.”
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Despite this, Spoerry (1989) and Purkis (1991) both employed Verwood-type wasters in their
analytical studies, with some success, to explore the provenance of certain Dorset fabrics of
medieval and post-medieval pottery a method which will be mirrored in this study. This
shows that regardless of the risks of using wasters, the results can be of sufficient quality to
answer the research questions.

Additionally, the consumption of clays within a given area is known to change over time (Or-
ton and Hughes 2013, p.169). This can lead to differing chemical analysis results for the
same group of products from the same production site. This should be accounted for if the
number of samples is large enough to encompass enough of the active date range of a pro-
duction site, yet when the products being created change little over time, it is near impossi-
ble to ensure this. Instead, several researchers have chosen to employ clay samples from a
region to aid in elucidating the provenance of certain pottery fabrics (e.g. Bartlett et al.
2000), which will also be considered here.

3.4. Laboratory-Based Methods

Recovered pottery sherds contain an enormous amount of information regarding their con-
sumers and makers; in this study, it is the latter who hold the most interest. To understand
them, their methods and choices, one must attempt to decipher as much information as pos-
sible from the remains of the artefacts that they created. Many ways of doing this have been
proposed by an extensive range of researchers (e.g. Shepard 1956; Peacock 1967; 1968;
Orton et al. 1993; Freestone 1995; and Rice 2015).

3.4.1.The Importance of a Staged Approach

Rice (2015) has highlighted the need for a staged approach, beginning with the characteri-
sation of pottery sherds and ending with chemical analysis. This is mirrored by Jones et al.
(2002, p.67), who applied an artefact analysis model comprising a staged approach of mac-
roscopic observations, followed by the microscopic, with further clarification in microstructur-
al composition. Cumulatively, this aids in the clarification of that noted in the previous step,
interconnecting each stage with a greater degree of understanding revealed in each pro-
gression. Initially, this process involves simple observation by eye, examining aspects such
as composition, colour and texture. By grouping pottery sherds into fabric groups via the
presence, or absence, of particular geological inclusions, ware types may be assigned, and
a potential source or provenance suggested. Usually, a sherd can be ascribed to a particular
provenance, or broad general ware group, with little to no technological input required (e.g.
Peacock 1977). This characterisation should also include an examination of the firing condi-
tions each sherd was subjected to, along with the scrutinisation of vessel style and any sur-
face treatments. Any study of ceramics should begin at this level (e.g. Barclay et al. 2016),
as it does here. Using these aspects, any potential ‘early’ Verwood-type pottery can be iden-
tified. Table 6, below, outlines a macroscopic fabric description for post-medieval Verwood-
type pottery, potential late-medieval Verwood-type pottery and Wessex Coarsewares; a fab-
ric group of medieval pottery with potential to contain sherds manufactured along the east
Dorset/west Hampshire border.
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Table 6: Selected Published Fabric Descriptions of Relevant Wares

Verwood-type

red grog inclusions.”

Name of fabric Description Source of
group description
Post-medieval “Hard off-white to pink-buff smooth fabric with rare | Jarvis in

Horsey (1992,

pottery 64)
Late-medieval or | “Hard, moderately fine fabric; moderate, faidy | Mepham in
potential ‘early’ | well-sorted quartz grains <0.5mm; rare iron| Coe and
Verwood-type oxides. Oxidised salmon pink. Wheelthrown.” Hawkes (1991,
pottery 141)

Medieval Wessex | “Sandy with a harsh feel and hackly fracture. The | Mepham (2018,
Coarseware clay matrix is frequently pale-firing (pale salmon- | 26)

pink to buff), although more orange-red colour
variants are also found. The dominant inclusions
are rounded and sub-rounded quartz grains, and
these are abundant (40-50%) in general, few
other inclusions are visible in hand specimen
although examples seen in west Hampshire may
contain occasional chalk and/or flint (e.g. Brown
2002, 11). The range of coarseness varies, but
there is a borad chronological trend from very
coarse quartz grains (<1mm) to finer variants
(<0.25mm). There was no attempt to smooth
surfaces, and these are in consequence rough
and ‘pimply’... in many cases there was a
deliberate attempt to roughen surfaces by
‘scrathmarking’ (with a stiff brush or comb). This
scratchmarking appears on outer and inner
surfaces...”

The macroscopic descriptions and comparisons highlighted in Table 6 only elucidate matters
so far, with similarities in the compositions of ware types being based upon the size and na-
ture of components visible by eye; sadly, this level of study has been the norm for most post-
medieval coarseware investigations (e.g. Gooder 1984; Price 2005; Cumberpatch 2006). At
the basic level, this characterisation has proved useful in bringing the current state of infor-
mation on the Verwood-type potteries to its existing level, but the contribution of new
knowledge and confirmation of existing hypotheses requires new studies to move beyond
the level of descriptive comparison. Current approaches to archaeological ceramics routinely
employ both chemical and petrographic (thin section) analyses, especially when exploring
aspects such as provenance and manufacturing (e.g. Maritan et al. 2009; White 2012; Travé
Allepuz et al. 2015; Jones 2017). A detailed level of study of the clay-rich material from
which past ceramics are constructed has been referred to as “ceramic compositional analy-
sis” by Quinn (2013, p.1). While this concept can be subdivided into geochemical and min-
eralogical examinations, both share similar goals and theoretical assumptions, thus they are
largely complimentary and will be treated as such in this study. Here, a total of 50 sherds
from different sources will be studied, using a control group of sherds recovered from a
known source or postulated production site. According to Arnold’s (1985, p.49 - Fig. 2.5) Ex-
ploitation Threshold Model, clay and temper sources utilised by a range of ethnographic pot-
ters are usually sourced within 6km of the place of production or workshop; thus, where pos-
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sible, the sites selected for chemical analysis should be several kilometres apart, to achieve
greater clarity in identifying potential chemical difference.

Beyond the macro level of investigations lies the microscopic. In the first instance, any mi-
croscopic examinations include the confirmation of certain inclusions using relatively low-
level magnification optical microscopy (x10-40 magnification). Used alone, this is largely
complementary of the macroscopic characterisation of fabric groups, which usually forms a
routine aspect in discerning general fabric groups. In contrast, a more in-depth examination
comprises thin section petrography examinations and heavy mineral analysis. These focus
predominately on the mineral and rock fragments which occur within an archaeological ce-
ramic sample, visible under a geological polarising light microscope in thin section. This can
provide very detailed information about the clay sourced to make a ceramic (e.g. Ixer and
Vince 2009), including alterations to said clay, methods used in forming and the occurrence
of any additives or ‘temper’ to the clay (e.g. Maritain et al. 2009; Jorge 2009), to hame but a
few (c.f. Quinn 2013).

3.4.2.Thin Section Petrography

This technique was initially developed for use by those studying earth sciences, and involves
taking a sample, grinding it flat and subsequently mounting it to a glass slide. This is fol-
lowed by additional abrasion until the specimen is 30 microns thick (0.03mm); at this thick-
ness, light is able to pass through most minerals, and quartz - a commonly occurring mineral
- can be easily identified, presenting in first order birefringence under crossed polarising light
(Mackenzie and Adams 1994, p.22). The slide is then observed through a polarising light
microscope, allowing observations to be made. Thin sections are studied with a polarising
light, or geological microscope, as this method requires two types of light. Firstly, plane po-
larised light (PPL); a light source similar to regular transmitted light; and secondly, crossed
polars (XP). In XP, the light is polarised in two directions, both of which pass through the
mineral specimens that comprise the thin section sample. The interference of the two light
waves produces optical effects, which are used in identification (Mackenzie and Adams
1994).

This technique is used for ceramics, amongst other materials, as this medium contains ele-
ments of rocks and minerals often used in provenance (Peacock 1968; Freestone 1991;
Vince 2005). In more recent years, its use for examining technology has also become in-
creasingly common, as outlined by Whitbread (1995) and, later, Quinn (2009; 2013). Addi-
tionally, Middleton and Freestone (1991) have shown the examination of technology is most
informative when petrography is used alongside ethnographic and historical records of pro-
duction. The Verwood-type pottery industry is one such fortunate case where enough histor-
ical and visual material relating to production exists. When combined, the two can elucidate,
or corroborate, certain observations. Hughes and Evans (2000, p.87) illustrate that there
have been effective results from the combined use of both thin section and chemical analy-
sis, as supported by Tite (1999). This vast range of successful applications has led to the
proposal that this complementary suite of methods be used here.

One problem with the ware types of the region, and the time period being studied, is that
inclusions are dominated by the presence of quartz; such a situation is mirrored in later me-
dieval ceramics across much of the country (Vince 2005, p.221). This is unsurprising, as
quartz forms one of the five silicate mineral groups forming 95% of the Earth’s crust (Putnis
1992). To overcome this problem, voids, clay-paste matrix, and inclusions visible in thin sec-
tion can be examined quantitatively, via measuring variables such as roundness, size, fre-
guency and orientation (Middleton et al. 1985; Thér 2016). Whitbread (1986) has evidenced
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a detailed analysis of discrete differences of inclusions to be successful within macroscopi-
cally similar Corinthian Amphorae wares.

Few petrography studies have concentrated on post-medieval wares, despite the likelihood
that silt-sized particles - present in fine grained post-medieval ceramics - can provide suffi-
cient diagnostic potential to aid provenance (Vince 2001). The combined use of thin section
analysis and chemical studies has proven effective in discerning differences between Bris-
tol/Staffordshire-type slipwares (White 2012), and in exploring production at the Harlow pot-
teries (Davey et al. 2009). This “Integrated Methodology” - as termed by Tite (1999, p.182) -
can be beneficial towards deducing the nature of technological choices regarding both raw
materials and manufacturing processes. Numerous studies have supported such an ap-
proach to the study of the manufacture of ceramics (e.g. Pearce 2007; Belfiore et al. 2007;
Day et al. 1999; Mommsen 2004).

Additional petrographic techniques have been used to examine ancient pottery, such as
heavy mineral analysis. This is particularly suited to identifying and quantifying heavy miner-
als that exist within sediments, and is particularly suited to sands (Peacock 1967). The
method involves crushing the sample to powder, which is then floated in a liquid with a spe-
cific gravity of 2.9. This allows the heavier minerals to sink within the solution, while the
lighter particulates - such as clay minerals and quartz - float to the top. The resultant sedi-
ment can then be examined under a geological microscope, and compared with published
material and geological data to determine a limited potential area of raw material extraction.
However, difficulties arise when considering fabrics that have been tempered by sand, as it
can be problematic to identify whether the heavy minerals derived from the added sand, or
the clay. This has proved successful for Greek pottery (Williams 1981), however this con-
tained reasonably distinctive volcanic mineral fragments. Pottery of the Dorset, Hampshire
and Wiltshire area is unlikely to contain a vast range of distinct heavy minerals, excluding
those of tourmaline, muscovite and garnet, as noted by Williams for wares studied in sam-
ples recovered from Wareham (Hinton and Hodges 1977, pp.60-61).

The final step within the multi-tiered approach for this study comprises chemical investiga-
tions. These can provide both a qualitative identification and quantitative data on the ele-
ments that constitute a given ceramic sample. A range of methods exist, thus the type of
apparatus and method to be used must be carefully considered.

3.4.3.Selection of an Appropriate Chemical Analysis Method

Those choosing to study archaeological ceramics have a broad range of methods available
to them, especially where provenance forms a major aspect of the research question. Meth-
ods commonly used for chemical analysis, within an archaeological context, comprise in-
strumental neutron activation analysis (INAA), atomic absorption spectrophotometry (AAS),
inductively-coupled plasma spectroscopy (ICPS) and X-ray based techniques, including dif-
fraction and fluorescence (XRD and XRF).

INAA is often the preferred method, as it is highly sensitive, providing quantities of certain
elements to the parts per billion (Pollard and Heron 2008, p.8; Speakman et al. 2011). This
method possesses the ability to identify a broad suite of elements, including those that occur
in small quantities, commonly termed ‘trace elements’. Such elements have been shown to
be particularly useful in determining, and defining, different production locations within visu-
ally homogenous fabric groups (e.g. Santos et al. 2006). This has particular comparative
importance, as the Verwood-type potteries are, visually, a homogenous fabric group — de-
spite at least 36 potential production locations of manufacture having been identified.
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INAA requires exposing a sample to a neutron field within a nuclear reactor to ‘activate’ radi-
oactive isotopes from elements present within the sample. A detector is then used to identify
those which comprise the sample, based upon the amount, and level of, gamma-ray emis-
sions (Minc and Sterba 2016). While the technique has an extended history of use in the
bulk chemical analysis of ceramics (e.g. Sayer et al. 1957; Arnold et al. 1991; Bartlett et al.
2000), it is not widely available; nor is it conducive to measuring a large number of samples,
due to cost restrictions and the need to destroy the sherd by crushing it into powder (Minc
and Sterba 2016, p.437).

In contrast, AAS is widely available and a relatively low-cost technique; again, the sample is
destroyed as part of the analysis, and requires a large amount of sample preparation. For
AAS, samples must be in a liquid form (i.e. dissolved) and then atomised so that their char-
acteristic wavelengths can be emitted and recorded. Following this, during excitation, elec-
trons within the various atomic elements move up one energy level in their respective atoms
as those atoms absorb a specific energy. As the atom returns to its original energy state, a
photon is emitted with a wavelength characteristic to that particular element; this is meas-
ured by a detector (Pollard and Heron 2008, p.25). One further restriction is that for most
instrumentation, the method is not a bulk chemical analysis technique, i.e. the technique can
only measure one element at a time, thus restricting the range of elements measured and
exacerbating the time taken to re-test for a larger range of elements. While relatively suc-
cessful when used by Spoerry (1989) and Purkis (1991) for both medieval and post-
medieval ceramics of the region in question, the restriction of elements is too great for this
method to be used here. Also, the powdering of the samples causes a large amount of
preparation time, and museum services are unlikely to grant permission for the destruction
of large numbers of curated artefacts.

ICP methods usually employ a mass spectrometer (MS), allowing for bulk chemical analysis
within the same test window. ICP-MS measures ions detached by a suite of strong magnets.
This involves the ionisation of samples by preparing them as an aerosol, which is then
passed through superheated plasma, stripping the electrons from atoms (Golitko and
Dussubieux 2016). While ICP-MS is relatively widespread in terms of availability, the re-
quirement for complete digestion, or breakdown, of the ceramic sample requires a strong
acid (usually hydrofluoric, rather than the more commonly available hydrochloric). Due to
this, effective ICP analysis of powdered ceramics can be difficult to source, with very few
UK-based centres offering this facility. However, an additional benefit is that testing is rela-
tively low cost in comparison to INAA. Alternate methods, such as inductively coupled plas-
ma optical emission spectroscopy (ICP-OES), have also been shown to complement ICP-
MS when compared to both INAA and X-ray based techniques (Tsolakidou and Kilikoglou
2002).

Finally, X-ray based methods have proven effective in terms of the chemical and mineral
analysis of ceramics. These methods have an extended history of successful usage (Brind-
ley and Brown 1980), especially for the application of X-Ray Diffraction (XRD). Both Wey-
mouth’s (1973) study of American prehistoric pottery and Epossi Ntah et al.’s (2017) com-
prehensive characterisation of West African pottery comprise notable examples of the suc-
cessful implementation of this method in ceramic provenance.

XRD employs beams of electromagnetic radiation, which scatter, or ‘diffract’, in certain an-
gles and directions depending on the type and composition of the atoms forming various
crystal lattices within the sample (Heimann 2016, p.330). This can be used to establish
provenance based upon mineral composition, while simultaneously providing an estimation
of firing temperature of a ceramic sample (Hiemann and Franklin 1979; Maggetti and
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Rossmanith 1981). However, some researchers have noted that this should be confirmed
via additional techniques, such as optical microscopy and thermal analysis, alongside ther-
mal expansion tests (Tite 1969). Santacreu (2014) notes that the method is particularly reli-
able, although powdered samples are required, and the number of research centres that
possess an XRD are limited. A major drawback of this method is the requirement for pow-
dered samples, which — despite limiting issues such as crystal size creating a bias within
collected data - causes the destruction of each sample sherd.

In contrast, portable X-Ray Fluorescence (pXRF) can provide bulk chemical analysis to an
acceptable degree of accuracy and precision (Forster et al. 2011), without the need for det-
rimental preparation of samples. In this regard, the choice of this method for the study was
largely pragmatic, with the factors of low-cost sample preparation and a rapid speed of anal-
ysis being of primary significance in its selection. However, Forster et al. (2011) has shown
that surface treatments, the shape of the sample, and any surface alteration or surface ma-
terial build-up can wildly affect the results.

Furthermore, pXRF was chosen as it secures an acceptable balance between all aforemen-
tioned aspects, and possesses acceptable detection limits for a wide range of elements; this
all occurs during one scan, as part of a bulk chemical analysis (Pollard and Heron 2008,
pp.34-45; Speakman et al. 2011). The non-destructive nature of this method was also a de-
ciding factor in the choice, and should be favourable to museum services that tend to favour
access to pottery samples for non-destructive over destructive analysis methods. The use of
pXRF in archaeological science has been shown to be successful (e.g. Goren et al. 2011,
Wolff et al. 2014; McCormick and Wells 2014; Adlington and Freestone 2017), and reasona-
bly accurate when compared against other methods (Speakman et al. 2011). Although a
moderately new technique, pXRF has seen increasing use within archaeology over recent
years (Johnson 2014, p.563). Despite this, few studies have focused on the use of pXRF for
examining post-medieval ceramics; one such example is that by Davey et al. (2013), who
examined iron-glazed wares from the Midlands.

This method involves temporarily irradiating a sample with primary X-rays, which displaces
electrons from the inner orbits of the atoms comprising the sample. These are then replaced
by electrons from the outer levels. The resultant discharged fluorescent X-rays occur in
wavelengths that correspond to the parent element, which can be both identified and meas-
ured by a detector in the device (Artioli 2010; pp.34-7). Additionally, this method provides
guantitative data in standardised units of measurement (ppm), allowing for use in statistical
inquiries (Rice 2015, p.250). This method can also be used to examine the surfaces of the
sample; this is particularly relevant for medieval and later pottery, where the presence of
slips and glazes as surface treatments is prolific.

3.4.4.Choosing a Sampling Strategy

It is unfeasible to examine the entire population or all potential specimens, thus a small
group, or sample, of sherds are used. Overall, it is almost impossible to calculate the entire
population of products created by a kiln, although attempts have been made for certain in-
dustries (Lyne and Jeffries 1979), and orders of magnitude suggested - as at medieval Nov-
gorod, Russia (Orton 2012). These examples aside, any estimates on total vessels created
by a given kiln or industry generally comprise educated guesswork.

One of the fundamental principles in statistical theory is that a certain sample of something
is representative of, or part of, a given population (Neyman 1934). The inability to examine
the entire population is particularly relevant for post-medieval ceramic production sites, as
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they have been known to produce vast amounts of waste material and an often-incalculable
number of potential finished products (Haslam 1975, p.166; Copland Griffiths and Butter-
worth 1991, p.72).

Furthermore, as numerous chemical changes occur during the firing cycle at both mineral
and chemical level (Tite 1999, p.189; Rice 2015, p.377), an assemblage that contained vast
amounts of hard or low fired ‘wasters’ could be chemically different from another recovered
from the same site — despite both the wasters and the usable products being made from the
same materials (Rice 2015). To negate this, the chosen samples are required to be repre-
sentative exhibiting well-fired examples, and avoiding under or over fired specimens, where
possible.

The sample frame comprises pottery assemblages held by museums and other curatorial
bodies such as commercial archaeological organisations, usually derived from excavations,
plus individuals who hold artefacts from investigations on various Verwood-type production
sites. Many of these groups derive from surface collection, rather than from securely strati-
fied deposits. The potential for a level of uncertain provenance for these samples against,
compared stratified ones, is recognised as significant.

Previous studies employing pXRF prove that samples need to be clean of residues and,
where possible, surface treatments (Forster et al. 2011). To counter this, all samples were
washed in deionised water prior to being presented for analysis, as outlined by Hall (2016,
346).

These fundamentals allow well-provenanced examples to be related to those recovered from
consumption sites, which are usually not poorly or over-fired. The sampling will be relatively
stratified, in that numerous fabric groups from a production site will be examined to match
them to sherds recovered from consumption sites. For example, both Wareham, Dorset, and
Laverstock, Wiltshire, comprise medieval pottery production sites which produced wares in a
coarse and fineware variant.

3.4.5.Initial Testing and Building a Chemical Analysis Methodology

To ascertain the most effective and efficient way to examine the material and the proposed
methods, a series of pilot studies were undertaken. Firstly, single readings were taken for
three Verwood-type samples using a Niton XL3t GOLDD+ pXRF, using the mining setting.
This setting comprises four filters (main, light, heavy and high), which can qualify and quanti-
fy a suite of 28 elements (Table 7).
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Table 7: List of Elements Measured by Niton XL3t pXRF

No. | Chemical Element Atomic Chemical Family
Symbol Weight

1 Al Aluminium 13 Post-transitional Metal
2 As Arsenic 33 Metalloid

3 Ba Barium 56 Alkali Earth Metal

4 Bi Bismuth 83 Post-transitional Metal
5 Ca Calcium 20 Alkali Earth Metal

6 Cl Chlorine 17 Halogen

7 Co Cobalt 27 Transition Metal

8 Cr Chromium 24 Transition Metal

9 Cu Copper 29 Transition Metal

10 Fe Iron 26 Transition Metal

11 K Potassium 19 Alkali Metal

12 Nb Niobium 41 Transition Metal

13 Ni Nickel 28 Transition Metal

14 Mg Magnesium 12 Alkali Earth Metal

15 Mn Manganese 25 Transition Metal

16 P Phosphorus 15 Non-metal

17 Pb Lead 82 Post-transitional Metal
18 Rb Rubidium 37 Alkali Metal

19 S Sulphur 16 Non-metal

20 Sh Antimony 51 Metalloid

21 Si Silica 14 Metalloid

22 Sn Tin 50 Post-transitional Metal
23 Sr Strontium 38 Alkali Earth Metal

24 Ti Titanium 81 Transition Metal

25 \% Vanadium 23 Transition Metal

26 W Tungsten 74 Transition Metal

27 Zr Zirconium 40 Transition Metal

28 Zn Zinc 30 Transition Metal

The three sherds comprise one from Crendell (ALD3), one from Crossroads, (VER3) and an
additional Verwood-type sherd of unknown provenance, recovered from a consumption site
in Kington Magna, Dorset (KM1). Each sherd was sampled once on the following:

e abroken edge;
e aglazed surface;
o afreshly made break;

e a surface where the glaze was removed using silicon carbide 600-grit and deionised
water until the glaze was no longer visible (prepared surface);

e a powdered sample created using a granite hand mortar.

Each sample was measured for 30 seconds on each filter using the mining setting on a Ni-
ton XL3t GOLDD+ pXRF. This confirmed the feasibility of pXRF as a technique to success-
fully characterise the chemical composition of each sherd. The results of these are present-
ed in Tables 8a-c, and show that an existing break regularly provides the median values - or
close to - for numerous elements for two of the three sherds. The median value is sought
after here, as the many surfaces examined had potential for post-depositional change, and
either remained or were previously glazed (in the case of the prepared surface). These
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samples were subsequently entirely powdered and retained for use as standards, or sam-
ples of, corroborated chemical composition for later comparison and verification. The high
arsenic, sulphur and lead values for each of the external surface scans reveals that glaze
has leached deeply into the body fabric of the sherd, or that the X-ray beam passes easily
through the entire thickness of the sample, and measures glazed - or glaze vapour covered -
surfaces that remain intact on the other side of each sherd; scanning the exterior surface
meant each sherd had to be lying flat. This shows that the thickness of the sample is ex-
tremely important, thus the choice for using an existing break is preferable, as such a situa-
tion allows the X-ray beam to pass deep into the core of the sample.
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A%

Table 8a-c: Initial Testing for Sample Locations on Sherds via pXRF Bulk Chemical Analysis (ppm)

Alderhaolt Externsl Surface 11.5| 33.8| 136.6[ 35.7| 7545.1| 32754 41635.5( 137468.3| 3242.6 3550.5 281 62.4 28.1|41.2| 4423.4=<L0D |<LCD [<LOD “LOD “LOD LoD

Alderholt Fresh Break 19.7| 59.8| 239.2| 43.1| 14085.3 [<LOD 79926.1| 263609.6| 849.3| 1315.7(<LOD |6759.1| 1420.2(4925.2|160.4|110.2|<LOD (<LOD |=LOD | 73.5(18.9|<LOD (<LOD |<LOD |<LOD | 53.6|<LOD | 20.2|<LOD | 409.6(<LOD |<LOD 16.9
Alderholt Existing Break 17.9| 60.3| 217.6| 41.5| 14463.6(<LOD 63895.6( 230664.1| 1408.4| 6661.2|<L0D |6517.4| 2427.2|4593.9|194.3| 120.1| 106.7 (<LOD |=LOD | 68.6(36.6( 121.5|=LOD (<LOD |=LOD [ 47.3|=LOD [<LOD |<LOD | 391.0|<LOD |=LOD | 5387.2| 24.3
Alderholt Prepared Surface | 11.6| 44.3| 178.6( 37.0| 9070.1| 24217.5| 40349.4( 142567.1| 3285.4( 66751.2| 1430.4| 3299.2 1807.7|2157.4| 248.6 70.2(134.3(<L0D |<LOD | 55.9| 20.3| 3175.5|=LOD (<LOD |<LOD | 49.1|<LOD |<LOD |<LOD | 364.4| 279.5|<LOD | 17108.8|=LOD
Alderhaolt Fowdered 3ample| 18.%| 68.4| 213.2| 41.3| 15131.8(<LOD 36805.4 2565.8| 1713.8|=LC 6435.3| 10716.7| 4685.5| 208.5| 151.5(<LOD [<LOD |=LCOD | 75.6[12.1(<LOD |[<LOD [<LOD |<LOD [<LOD |<LOD [<LOD |<LCD =00 | 42%3.3| 148
Alderholt Median 17.9| 59.8| 217.6| 41.5| 14085.3|N/A 41695.5| 163244.7| 2565.8| 6661.2|NfA 5495.3| 2427.2|4598.9|194.3( 110.2(N/A  [N/A |NfA 73.5|20.3( 3175.5(N/A |NfA |N/A [ 51.4|NfA | 20.2|NfA | 391.0|341.1|NfA 87.2| 169
Alderholt Mean 16.3| 55.4| 201.4| 40.1| 12406.8| 28486.2| 50727.9| 183466.5| 2319.6| 27096.5| 1463.8| 5519.4| 3602.7(3791.9( 175.3( 104.6| 240.8| 42.4| 255| 72.5|26.1| 2724.0|NfA |NfA [N/A | S6.0|N/A | 20.2|NfA [385.2(341.1|NfA 9804.1| 18.2

Kington Magns - Unknown Origin |External Surface | 18.2|108.3| 258.4| 21.2| 128 5e.6| 5£280.3|176453.2| 4272.3| 58518.6| 522.7|6463.4| 3357.3|3423.3|142.2| 115.5|<L00 |=LOD =0 7|«.oD |<Lon |<Lop | 26.6|<LoD <00 |<L0D | 281.3| 128.6|<L0D | 4533.8|<0
Kington Magna - Unknown Origin | Fresh Break 19.4| 96.4| 257.1| 46.2| 17893.7|<LOD 59583.9| 212065.5| 1918.1|<LOD  |<LOD | 6478.3| 2349.9|4214.5|161.7|132.4|<LOD |<LOD [<LOD | 64.7|24.3| 138.0|<LOD |<LOD |<LOD |<LOD |<LOD [<LOD |<LOD | 303.3|<L0D |<LOD| 980.7| 15.5
Kington Magna - Unknown Origin | Existing Break 15.9| 95.6| 259.9| 41.4| 16525.5) 9702.1| 58853.8|205410.9)4573.3| s789.7| 273.8|6782.4| 4781.2|3890.6)185.6/117.2|<LoD |<10D |<LoD | 52.1|46.9) 209.0[<.00 |<LoD |<10D | 16.3|<10D |<L0D |<10D | 296.0(<L0D |<loD| 1183439) 146
Kington Magna - Unknown Origin | Prepared Surface | 16.5| 89.8| 278.1| 40.5| 16160.7|<LOD B7778.6| 254918.4| 32138.5| 1334.3| 148.5|7056.4| 3968.9|4634.2| 2183 <L0D |<LOD | 60.6|24.4| 56.3|<LOD |<LOD |<LOD |<LOD |<LOD [<LOD |<LOD | 258.4|<LOD |<LOD| 799.3| 17.6
Kington Magna - Unknown Origin |Powdered Sample 42.1| 17288.3|<1L0D 31062.4| 138117.6| 4217.2| 3435|100 |6563.8|27355.5| 4376.3| 182.7 =100 |<L0 <100 |<L0D |<L0D |<L0D |<10D |<LoD |<1oD | 145.5|<Lon |<oD|  395.5| 158
Kington Magna - L Origin |Median 16.5| 96.4| 257.1| 41.4| 16525.5|N/A 58853.8| 205410.9| 4217.2| 5062.0| 273.8|6563.8| 3968.9|4214.5|182.7|1212(N/A |N/A [N/A | 647|24.4| 173s5[N/a |N/A |N/A WA |NjA [NfA mja | 2819|N/A /A | 9807| 157
Kington Magna - L Origin |Mean 17.1| 99.4| 259.6| 42.3| 16535.9| 13729.3| 58713.8|197393.1|3623.9| 17246.5| 448.3|6668.9| 8362.7(4107.8|178.1| 128 8[N/A |N/A |N/A | 70.6|31.4| 3932(N/A |N/A |N/A | 21.4|wj/a [N/A [Nja |257.0|1286|N/A | 1578.8| 159

Varwood Extzrnz| Surfzce 19.7 224.0| 53.8) 19425.8| 25450.5| 53405.3| 188015.8| 2556.1| §1255.3| 1001.7| 5181.3 383.5|3871.4(234.6( 115.5|<LOD |<LOD [<LOD | 30.5| 24.4| 1387.0(<LOD |<LOD [<LOD |<LOD [<LOD | 17.3|<LOD | 275.2| 122.6(<LOD | 5038.4[<LOD
Varwood Fresh Break 22.4 220.6| 57.7]| 25724.7 [<LOD 96384.6| 261162.4| B850.9|<LOD <LOD | 7953.7| 1295.1(5509.5|234.5|165.9|<LOD |<LOD |<LOD | 65.4| 25.6| 66.7[<LOD |<LOD |<LOD (<LOD |<LOD | 24.5|<LOD | 292.8[<LOD [<LOD 945.4| 19.0
Varwood Existing Break 20.0 220.5| 53.2] 18295.0(=LOD 32381.7| 246084.5|<LOD  |<LOD <LOD | 5629.4| 2630.0(4430.3|231.5)|164.1|<LOD [<LOD |<LOD | 69.4|23.5 8.0|=L00 |<LOD | <LOD [<LOD |<LOD | 15.5)|<LOD | 254.6|<LO0 |<LOD 650.0) 15.3
Varwood Prepared Surface | 21.0 224.3| 56.0) 23610.2 5741.7| B85642.0(273547.6| 983.2( 1475.6| 238.4|7823.8 2470.2|5573.3|2335|183.4(«L0OD [<LOD |<LOD [ &9.8|27.5 10.7|<LOD |<LOD <LOD |<LOD (<LOD | 20.5(<LOD | 278.1|<LOD |<LOD 193.5| 15.1
Varwood Powdsrad 3ample| 20.5]1 202.5| 53.4] 234712 [«LOD 34138.8( 139537.7| 3055.7 552.4|<LOD |[&537.0|30403.56|4655.7 226.7( 162.0|<L0OD |<LOD [«LOD | 120.4| 25.8|<LOD |[<LOD |<LOD [<LOD |<LOD [<LCD |<LOD [<LCD | 170.2|<LOD [<LOD §83.2| 12.8
Varwood Median 20.5|112.2| 220.6( 53.8| 23471.2 |N/A 69406.3| 246084.5| 1819.7| 1475.6|N/A 6537.0| 2470.2|4655.7(233.5( 164.1(N/A  |N/A  |N/A 63.8|25.6 38.7(N/A N/ [N/ [N/A [N/ 18.9|NfA | 275.2|NfA |NJA 689.2| 15.2
Varwood Mean 20.7|113.7| 218.4| 54.8| 22105.4| 15601.1| &3602.7|221681.6| 1886.7| 21098.1| &620.0(6625.0( 7557.7(4820.0(232.2| 158.4|N/A  |N/A  [N/A 83.1|25.4| 368.1(N/A N/ [N/ [N/A [N/ 19.4|NfA | 254.2| 122.6|N/A 1516.5| 15.5

*<| OD equates to values below the limits of detection



The Niton XL3t has numerous settings that can be used to collect chemical data from a
sample. It was decided that the Mining Cu/Zn setting was most appropriate to analyse ce-
ramic samples. For the GOLDD+ model, this setting employs four filters. Each filter detects a
certain range of elements based upon atomic mass. For example, aluminium (Al) has an
atomic mass of 13, thus it is measured using the light filter, while lead (Pb) - with an atomic
mass of 82 - is analysed in the main filter.

The use of all filters allows a greater range of elements to be detected and quantified. These
filters can be applied for varying timescales, which can impact upon the results collected for
certain elements. Further initial testing was undertaken to maximise the efficiency of work-
flow by selecting an acceptable analysis time for each filter; such examination enables an
appropriate quality of the collected results to be weighed against the time expended in col-
lecting the chemical data. Several scans of the same VER3 sample, at the same location,
were subjected to filter irradiation times ranging from 30 to 120 seconds. As these comprise
times for each filter, this encompassed a full irradiation time of four times the filter duration,
i.e. 120 seconds total for 30 seconds per filter, and 480 seconds for 120 seconds per filter.
The results (Table 9; Fig. 15) highlighted that the longer a sample is irradiated under a given
filter, the lower the potential error. However, the testing suggested that 30 seconds per filter
should be sufficient to be employed for a pilot test, as this could be increased should the low
testing time not be considered adequate. The effectiveness of this would be determined by
examining the statistical variance between the different known groups upon the completion
of a pilot study.

3.4.6.Use of Standards

Almost all methods of chemical analysis require a series of standards to confirm the accura-
cy of readings taken during examinations. The pXRF also has internal instrument calibra-
tions embedded within each setting employed, however in order to corroborate the results
obtained through those calibrations ‘Certified Reference Materials’ (CRMs) should be em-
ployed. CRMs contain constituents that have been measured by numerous analyses (Pol-
lard et al. 2007, p.307) and as a result tend to have limited availability, are expensive, and
rarely does a single CRM contain all the elements required (Holmgvist 2016, p.367). As a
result, the use of ‘Internal Standards’ (IS) have been employed alongside a well-known CRM
(Till-4 from New Brunswick, Canada), to provide an acceptable alternative where required
(Speakman et al. 2011, p.3484). Within this study, the IS used were those examined in the
initial methodology testing, and comprised three Verwood-type samples (ALD3; VERS3;
KMZ1); these powered samples were measured at the start of each set of analyses. This en-
abled any ‘drift’ from the optimum conditions to be charted and accounted for, as the meas-
urements of values are known to deviate over extended periods of examination (Johnson
2014; Hall 2016). The IS were sent for examination at Durham University, using ICP-MS and
ICP-OES to corroborate the quality of the pXRF results. The results of the ICP-MS and ICP-
OES can be found along with the values for TILL4 in Appendix III.
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Table 9: Data Collected as part of Initial Filter Times Testing using Niton XL3t GOLDD+ pXRF for Verwood Site 3 Sample (all ppm)

Relevant filter on mining setting of Niton X3t pXRF and element analys ed

Main Main Main Main Main Main Main Main Main Main Main Main Main Main Main Main
Time per filter As Au Bi Co Cu Fe Mn Mo Nb Ni Pb Rb Se Sr Zn Zr
30 Seconds <LOD =L0OD 14.55|<L0OD 6076 18289.77]<LCD =L0OD 19.16]|<L0OD 565.10 51.24|<LCD 99.54 2041 200.85
60 Seconds <L0D =L0D 11.49|<LOD 5039 17632.93|=L0OD =L0D 1942|<L0OD 1621.76 50.44|<LOD 96.95 2143 195.24
90 Seconds <LOD =L0OD 13.14]<LOD 5994 17615.65]<LCD <L0OD 16.76|<LOD 1568.69 50.44|<LCD 97.00 2063 194.56
120 Seconds 225 243 13.20 407 5660 17661.80 244 1.82 18.02 244 1583.58 5043 249 97.56 20.54 193.82
Median 2.25 243 1347 4.07 59.27 1764737 244 1.82 18.98 244 1586.14 5044 249 9728 20.59 194.90
Mean 225 243 1310 4.07 6742 17800.79 244 1.82 18.85 244 1339.78 50.64 249 9776 20.75 196.12
Recorded error values for each reading per element
Time per filter As Error | Au Error | BiErrer | Co Error | CuEror | FeError | Mn Error | Mo Error | Nb Error | NiError | Pb Error | Rb Error | SeError | Sr Error | Zn Error | Zr Error
30 Seconds 17.25 6.95 5.66 6167 1425 20613 73.75 1.25 168 20.82 15.31 1.67 1.74 2.68 6.96 4.1%
60 Seconds 15.38 544 5.25 4273 9.83 142.15 4110 1.37 119 18.46 18.65 1.18 1.32 1.89 492 2.94
90 Seconds 12.42 427 4.28 3490 B.15 116.31 4986 1.00 1.00 14.77 15.09 1.00 1.00 1.54 401 2.40
120 Seconds 10.23 411 4.15 2554 769 115.83 4842 1.00 1.00 13.52 14.86 1.00 145 1.15 394 225
Relevant filter on mining s etting of Niton X13t pXRF and element analys ed
High High High High High High High Light Light Light Light Light
Time per filter Ag Ba Ccd Pd Sh Sn W Al Cl Mg P Si K S Cr Ti v
30 Seconds <LOD <L0OD =L0D <L0D <LOD <L0D =L0D 16603.00|<LOD <L0D <LOD 95876.70 2771.03 5800.80 333342 130.83] 448365 272.78
60 Seconds 291 33232]<L0D <.0D < 0D 18.54]<L0D 16080.83|<LOD <L0D < 0D 97219.18 268286 574586 3560928 138.00] 4421147 244 37
90 Seconds 30.55 308.97]<LOD =L0D <L0D 19.03|<L0OD 16798.42 299.99|<L0OD <L0D 5120216 263097 5678.11 444539 137.84| 432607 228.66
120 Seconds 28.45 395.92]<L.0D <.0D < 0D 18.56 342 16133.64 301.08|<L0D 23273 69269.44 358029 6826.24 3966.93 25699 426898 24214
Median 2921 33232 N/A A /A 18.56 A 16107.24 A A WA 82573.07 | 2726.95 577333 3738.11 137.92 4373.62 243.26
Mean 2940 34574 NIA A /A 18.71 342 16153.97 | 30054 A 23273 78391.87 | 2918.79 6012.75 3813.78 165.67 4374.97 246.99
Recorded error values for each reading per element
Time per filter Ag Error | BaError | Cd Error | Pd Error | Sb Error | SnError | WError | AlError | ClError | MgError | P Error SiError | CaFError KError SError | CrEror | TiError | VEror
30 Seconds 1.00 100 1.00 1.00 1.00 1.00 3699 30048 1448 42120 76.40 686.18 19333 14053 67 85 2203 68.17 38.04
60 Seconds 20.86 2865 3.54 168 1012 10.31 2725 296.19 1450 438.33 76.68 582 82 137.60 99.86 67 56 15.38 4834 2664
90 Seconds 21.82 2315 2.74 124 5.82 12.10 2195 115.64 10.33 228.35 76.50 251.79 109.99 40.14 4293 12.42 38.73 2140
120 Seconds 20.32 27.00 253 165 416 8.17 1142 216.67 1481 285.95 7272 186.71 105.86 521 44 87| 13.86 18.87 2148
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Fig. 15: Error values recorded by Niton pXRF per element by filter with increasing time of measurement (in Table 9); solid line = main filter, dotted
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3.5. Pilot Study

Following the initial testing, a pilot study examined four different fabric groups from four sep-
arate production centres within the study region (Table 10). This was undertaken to establish
if the methodology was sensitive enough to detect any variation present between the groups
using bulk chemical analysis via pXRF; 120 samples were employed in total. The four pro-
duction sites analysed for the pilot study lie within discrete areas along the Dorset — Hamp-
shire border, with Laverstock lying within southern Wiltshire; all lie close to, and are thought
to be employing, clays of the Reading and/or London beds. The material from Laverstock is
of medieval date, while that from Horton is 17th century date, Alderholt of 18-19th century
date, and Verwood of 19-20th century date. All sherds were assigned to a fabric group
based upon macroscopic observations (Table 10).

Table 10: Quantification of Samples by Fabric and Site for Pilot Study

Fabric group
Verwood-type
fineware
Verwood- (South

Production type Wiltshire Laverstock | Laverstock

Site Name Coarseware Brown Ware) | Coarseware Fineware Total
Verwood 24 6 0 0 30
Alderholt 25 5 0 0 30
Laverstock 0 0 12 18 30
Horton 30 0 0 0 30

Total 79 11 12 18 120

Once cleaned in deionised water, each sample was presented for analysis, and analysed
using a Niton XL3t GOLDD+ pXRF on the mining setting; each filter was active for 30 sec-
onds, with each sample being analysed once.

Due to the non-parametric nature of the collected data in the pilot study - evidenced by high
kurtosis and skew for the distribution of most variables grouped by site - along with the poor
results from Shapiro-Wilkes Tests of Normality undertaken on the data, a non-parametric
type test was chosen to examine potential differences between site groups (Appendix 1V).
The data can be ranked by parts per million (ppm), allowing the use of a Kruskal-Wallis H-
Test (H-test). This multivariate test calculates a value for the probability of difference occur-
ring between the medians, or mean ranks, of independent variables for two or more different
groups. For this study, the variables comprise an element grouped by site of origin; this was
undertaken for all samples. Any values lying ‘below limits of detection’ were treated as ‘miss-
ing variables’ and were excluded from the tests.

The hypotheses for this comprised:
Null hypothesis (Hy):

There will be no difference between the ranked values for a given variable from the various
site groups; they are homogenous.

Alternate hypothesis (H,):
There will be difference between the ranked values for a given variable from the various site
groups; there will be heterogeneity.
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Table 11: Results of Multivariate H-test for pXRF Pilot Analysis

Al As Ba Bi Ca Cl Co Cr Cu Fe K
Kruskal- 19.337 9.220 31.564 33.564 70.608 10.273 1.875 8.907 4.632 35.838 27.284
Wallis H
Value
df 3 3 3 3 3 3 2 3 3 3 3
PValue 0.000233] 0.026505| 0.000001| 0.000000| 0.000000( 0.016384( 0.391606 0.030555| 0.200834( 0.000000( 0.000005
Result Reject null [Rejectnull |[Rejectnull |Rejectnull [Rejectnull |Rejectnull |Failtoreject|Rejectnull |Failtoreject|Rejectnull [Rejectnull
infavour of [|infavourof [infavourof |infavourof [infavourof [infavourof |null in favour of |null in favour of |infavour of
alternate alternate alternate alternate alternate alternate hypothesis |alternate hypothesis |alternate alternate
hypothesis |hypothesis |hypothesis |hypothesis |hypothesis |hypothesis hypothesis hypothesis |hypothesis
Mg Mn Nb Ni [ Pb Rb S Sb Si Sn
Kruskal- 3.525 6.182 26.321 3.571 8.679 12.056 34.345 5.824 1.000 8.256 2.603
Wallis H
Value
df 3 3 3 2 3 3 3 3 1 3 3
PValue 0.317493| 0.103086| 0.000008| 0.167677| 0.033873| 0.007193| 0.000000( 0.120496| 0.317311| 0.041008| 0.457012
Result Fail toreject|Fail toreject|Reject null |Fail toreject|Reject null |Rejectnull |Rejectnull [Failtoreject|Fail toreject|Rejectnull [Fail toreject
null null infavour of [null in favour of |infavourof [infavourof |null null infavour of [null
hypothesis |hypothesis |alternate hypothesis [alternate alternate alternate hypothesis |hypothesis |alternate hypothesis
hypothesis hypothesis |hypothesis |hypothesis hypothesis
Sr W Zn Zr \% Ti
Kruskal- 9.309 7.334 19.557 9.222 5.843 7.459
Wallis H
Value
df 3 3 3 3 3 3
P Value 0.025453| 0.061978| 0.000210| 0.026485( 0.119494| 0.058622
Result Reject null |Fail toreject|Reject null |Rejectnull [Fail toreject|Fail toreject
in favour of |null infavour of [infavourof [null null Allatan
alternate hypothesis |alternate alternate hypothesis |hypothesis Alpha level
hypothesis hypothesis |hypothesis of0.05




The results of the test (Table 11) revealed a degree of difference apparent between the vari-
ables by site, specifically for barium, niobium, zirconium, strontium, rubidium, bismuth, arse-
nic, lead, zinc, iron, chromium, calcium, potassium, aluminium, phosphorus, silica and chlo-
rine. The differences were significant enough to reject the null hypothesis in favour of the
alternate hypothesis, with an alpha level of 0.05. However, the results for antimony, tin,
tungsten, copper, nickel, cobalt, manganese, vanadium, titanium, sulphur and magnesium
suggest there is no significant difference, thus we must favour the null hypothesis: i.e. these
variables are homogenous between site group, and so similar may be said for the elemental
concentrations of the clays employed in the measured samples.

Nonetheless, the results of the H-test will only define if significant variability is present; it
does not identify where that variability lies, thus we cannot ascertain if Alderholt is different
to Laverstock, or if all groups are different from each other for a given element. To clarify
this, a Mann-Whitney U-Test (U-test) was applied. The following variables were included in
the U-test: aluminium, barium, calcium, chromium, iron, lead, niobium, phosphorus, potassi-
um, silica, strontium, rubidium, zinc and zirconium, as each showed significant difference in
the H-test. Although arsenic, bismuth and chlorine revealed significant differences in the H-
test, these variables were not submitted for the U-test; less than half the samples from cer-
tain sites did not return measurable results (results being lower than limits of detection), thus
any significant results may not accurately reflect that from a given site.

Six U-tests were run for each variable (Table 12). The same hypothesis as outlined for the
H-test was re-used.

Table 12: Number and Order of U-tests for pXRF Pilot Analysis

Test number
for a given Group 1 Group 2
variable

1 Verwood Alderholt
2 Verwood Laverstock
3 Verwood Horton
4 Alderholt Laverstock
5 Alderholt Horton
6 Laverstock | Horton

Due to the amount of tests per variable, the probability of making a type | error - rejecting a
true null hypothesis - is increased; therefore a ‘Bonferroni Adjustment’ was applied, provid-
ing a new alpha level of 0.01. This was formed by dividing the original alpha level (0.05) by
the number of tests for each variable (six in number); the result was then rounded up to two
decimal places (0.0083 to 0.01). Lowering the alpha level increases the likelihood of making
a type Il error - failing to reject a false null hypothesis. Since the aim of the analyses is to
confirm variance between sites, this was considered acceptable. Distributions of the varia-
bles for these elements were not considered similar between site groups - as assessed by
visual inspection (Appendix IV) - therefore the mean ranks from the tests should be regarded
over the median values.

48



The results reveal that there is significant difference between variables by location for alu-
minium, barium, calcium, iron, potassium, rubidium, zirconium and zinc; this is summarised
by site in Tables 13-26, and includes a Biserial Effect Size or Correlation (Cureton 1956). An
effect size provides a quantitative value, expressed as a percentage, for the degree of the
measured phenomenon; the equation for this is as follows, utilising the value of ‘U’ and the
numbers of observations per group as ‘n’:

2V

nin;
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Table 13 (below): Significant Difference between Sites for Aluminium with Effect Size

for Fabric Samples

Al Verwood Alderholt Laverstock Horton
Verwood X N/A 58% N/A
Alderholt No X 52% 9%
Laverstock Yes Yes X 51%
Horton No Yes Yes X

Table 14: Significant Difference between Sites for Barium with Effect

Size for Fabric Samples

Ba Verwood Alderholt Laverstock Horton
Verwood X 41% N/A 75%
Alderholt Yes X N/A N/A
Laverstock No No X 68%
Horton Yes No Yes X

Table 15: Significant Difference between Sites for Calcium
with Effect Size for Fabric Samples

Ca Verwood Alderholt Laverstock Horton
Verwood X 61% 99% N/A
Alderholt Yes X 98% N/A
Laverstock Yes Yes X 98%
Horton No No Yes X

Key
Rank
biserial
effect size

Significant
Difference
at 0.01
Alpha
Level?

Table 16: Significant Difference between Sites for Chromium with Effect Size for

Fabric Samples

Cr Verwood Alderholt Laverstock Horton
Verwood X N/A 42% N/A
Alderholt No X N/A N/A
Laverstock Yes No X N/A
Horton No No No X

Table 17: Significant Difference between Sites for Iron with Effect Size for Fabric

Samples
Fe Verwood Alderholt Laverstock Horton
Verwood X N/A 57% 44%
Alderholt No X 47% 45%
Laverstock Yes Yes X 83%
Horton Yes Yes Yes X

0%

Yes
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Table 18: Significant Difference between Sites for Potassium with Effect Size for

Fabric Samples

K Verwood Alderholt Laverstock Horton
Verwood X N/A N/A 64%
Alderholt No X N/A 61%
Laverstock No No X 46%
Horton Yes Yes Yes X

Table 19: Significant Difference between Sites for Niobium with Effect Size for

Fabric Samples

Nb Verwood Alderholt Laverstock Horton
Verwood X 72% 73% 52%
Alderholt Yes X N/A N/A
Laverstock Yes No X N/A
Horton Yes No No X

Table 20: Significant Difference between Sites for Phosphorus with Effect
Size for Fabric Samples

P Verwood Alderholt Laverstock Horton
Verwood X N/A N/A N/A
Alderholt No X N/A N/A
Laverstock No No X N/A
Horton No No No X

Table 21: Significant Difference between Sites for Lead with Effect Size for

Fabric Samples

Pb Verwood Alderholt Laverstock Horton
Verwood X N/A N/A N/A
Alderholt No X 50% N/A
Laverstock No Yes X N/A
Horton No No No X

Table 22: Significant Difference between Sites for Rubidium with Effect
Size for Fabric Samples

Rb Verwood Alderholt Laverstock Horton
Verwood X N/A N/A 57%
Alderholt No X N/A 29%
Laverstock No No X 80%
Horton Yes Yes Yes X

Table 23: Significant Difference between Sites for Silica with Effect Size

for Fabric Samples

Si Verwood Alderholt Laverstock Horton
Verwood X N/A N/A N/A
Alderholt No X N/A N/A
Laverstock No No X N/A
Horton No No No X
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Table 24: Significant Difference between Sites for Strontium with Effect
Size for Fabric Samples

Sr Verwood Alderholt Laverstock Horton
Verwood X N/A N/A 47%
Alderholt No X N/A N/A
Laverstock No No X N/A
Horton Yes No No X

Table 25: Significant Difference between Sites for Zinc with Effect Size for Fabric

Samples
Zn Verwood Alderholt Laverstock Horton
Verwood X N/A 42% N/A
Alderholt No X N/A 47%
Laverstock Yes No X 59%
Horton No Yes Yes X

Table 26: Significant Difference between Sites for Zirconium with Effect Size for
Fabric Samples

Zr Verwood Alderholt Laverstock Horton
Verwood X N/A N/A N/A
Alderholt No X N/A N/A
Laverstock No No X N/A
Horton No No No X

Tables 13-26 show that no single element provides a clear separation between all produc-
tion sites, thus a bulk chemical analysis - the consideration of multiple elements - is the cor-
rect way of identifying elemental compositional variation between these different production
centres. Iron is the best discriminant by site, having effect sizes of over 40% for five different
tests. Horton differs from others in terms of barium, rubidium, zinc, iron and potassium; for
these, all differences are shown to have an effect size of over 25%. Laverstock varies from
other sites, with calcium presenting a 99% effect size against Verwood, and 98% against
Alderholt and Horton; aluminium also holds promise, possessing an effect size of upwards of
50%. Verwood samples evidence variation in terms of the presence of niobium, possessing
effect sizes of up to 73% when compared with Laverstock, which decreases to 52% against
Horton samples. Chromium, phosphorus and silica can be shown to display no significant
difference at an alpha level of 0.01; however, difference was evident at the 0.05 alpha level.
The ‘ability’ of each element to affect the difference between sites in the pilot study data can
be ranked, as in Table 27. This shows that the five elements which appear to be influencing
the difference between the pilot study data are iron — potentially present in both clay and
sand - calcium, aluminium - most likely derived from the clays - barium and potassium.
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Table 27: Elements Ranked by Effect Size Based on U-Test Results

Elements
discriminant Element Element I?ffect present Effe ct
‘ability’ by | Symbol Name- innumberof | Size
== tests Range
1 Fe Iron 5 44-83%
2 Ca Calcium 4 61-99%
3 Al Aluminium 4 9-58%
4 Ba Barium 3 41-75%
5 K Potassium 3 46-64%
6 Nb Niobium 3 52-73%
7 n Zinc 3 42-59%
8 Cr Chromium 1 42%
9 Pb Lead 1 50%
10 Sr Strontium 1 47%
11 P Phosphorus 0 0%
12 Si Silica 0 0%
13 r Zirconium 0 0%

The statistical analyses have identified the degree of mathematical difference between the
elemental composition of products from four kiln sites sampled for the pilot test. Further-
more, an effect size for each variable has been produced. While these elements can be
shown to discriminate between production sites, it is recognised that those with a significant
effect size can be influenced by post-depositional change. This is outlined in detail in Chap-
ter 4 (section 4.7), where the results of the pilot study are evaluated against the potential for
post depositional change.

These initial observations were vital in refining the chemical analysis used to address the
research questions.

3.5.1. Chosen Methodology for Chemical Analysis

While chemical difference can be recognised at the level used for the pilot study — using a
single analysis for each of the 30 sherds, with each filter lasting for 30 seconds - it was rec-
ognised that the quality of the results could be improved upon, thus achieving greater clarity
between known ceramic source groups. Increased definition would prove advantageous
when it comes to comparing samples from unknown or uncertain sources to those of known
origin using pXRF for chemical analysis. To accomplish this, the number of samples was
increased to 50 for each production site forming the control group, thus providing a broader
range of the elemental compositional variability present within the group; the aim being to
achieve greater clarity when comparing ware types from consumption sites and identifying
potential provenance for those samples. This can be augmented by the addition of clay
samples secured from potential clays thought to be extracted for pottery production across
the study region. This was particularly effective in examining provenance and raw material
examinations of pottery from an excavated kiln at San Giusto, Lucera (Gliozzo et al. 2005),
and Torksey, Lincolnshire (Perry 2016), along with examinations of variability and prove-
nance of Minoan pottery (Hein et al. 2004). Once recovered, all raw clay samples were indi-
vidually lightly levigated in distilled water, using a small bucket with large coarse compo-
nents being removed by hand (<50mm in size). Subsequently, the clays were formed into
small rectangular blocks within a wooden mould to ensure the size of each was
3x1.5x1.5cm. This was done to fill the sample window of the pXRF and to meet similar di-
mensions of the selected pottery samples. These blocks were fired simultaneously, using an
electric kiln rising to a temperature of 1000°C over a 24-hour firing schedule, with a 100°C/hr
heating ratio. This temperature is considered the uppermost limits of certain firings for Ver-
wood-type pottery (Algar et al. 1987, p.16), and is be confirmed by visual inspection of thg



pottery in that only well fired examples do not display the highly vitrified surfaces seen in
stonewares, which are fired to temperatures exceeding 1000°C. Orton Cone 06 was used
during firing to ensure the required temperature was reached.

Furthermore, the sampling time for each filter using the pXRF was increased to 60 seconds
with the intention of increasing the potential accuracy of the readings, thus aligning the
method with Goren et al.’s (2012) highly successful study on ceramic cuneiform tablets. The
increased analysis time is considered to provide a more effective means of providing sherd
characterisation at the chemical level. Sadly, this level of detail is rarely provided within pub-
lished research articles on studies employing pXRF as a method for examining the chemical
composition of archaeological ceramics (e.g. Davey et al. 2013; Forster et al. 2011). Addi-
tionally, ensuring that sherds share similar characteristics - being a minimum of 0.5cm wide
and over 3cm in length (depth in Plate 2-4), which is imperative, with the aim being to guar-
antee that there is sufficient depth of sample to be measured, which has previously caused
issues (Johnson 2014, p.563). All samples are to be washed in deionised water, and left to
dry for seven days to limit the effect of differential moisture content affecting the results of
given samples, prior to being presented for analysis; this ensures the cleanliness of all
measured surfaces. Furthermore, three measurements will be taken at different points along
an existing break, rather than one single scan as in the pilot study; subsequently, the median
value would be taken, as suggested by Holmqvist (2016, pp.366-7), to successfully charac-
terise a given sherd. It is hoped that this will limit any outliers in the dataset created by scan-
ning the sherd only once, with the result being augmented by the presence of an excessive,
or low, reading for a given element, which might be skewed by a large inclusion. Each sam-
ple was placed in a lead lined test stand to comply with health and safety requirements
(Plates 2-4).

Plates 2 to 4: Niton XL3t GOLDD+ in test stand, with samples ready for analysis (Au-
thor’s Own).
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4. The Origins of Verwood-Type Pottery

The methodology highlights that the decision regarding the selection of samples is crucial to
any study examining provenance. The use of a control group - a collection constructed from
sherds that may be geographically tied to postulated and ideally proven pottery production
sites and used for comparison - is of key importance in identifying potential provenance of a
given sample. To select appropriate examples, it is necessary to outline the existing evi-
dence for a late medieval or early post-medieval east Dorset pottery industry in order to suc-
cessfully determine those most relevant.

The identification of potential ‘early’ Verwood-type pottery — of 14-16th century date - is not a
new phenomenon. The work of three archaeological ceramic researchers has been pivotal in
identifying its occurrence across southern Britain. The first of these is Dr Andy Russel, who
has highlighted the existence of a 16-17th century component to Verwood-type pottery pro-
duction, identifiable within the Southampton pottery assemblage (Platt and Coleman-Smith
1975). Dr Russel has witnessed this in Southampton’s hinterland (e.g. Romsey - Russel and
McDonald 2012; Verwood — Garner 2016).

The second researcher, Lorraine Mepham, has noted a potential 15-16th century Verwood
product in the Salisbury area; termed ‘early Verwood’ (Mepham 2000; 2016). The third com-
prises Duncan Brown (2002, p.16), whose work on the medieval and late medieval pottery of
Southampton suggested that east Dorset medieval pottery production is reflected in one
ware type - Dorset Quartz-rich Sandy ware (DOQS). This ware group appears to have two
sub-variants - a slip decorated one, known as Dorset Red Painted ware (Plate 5), and one
scratchmarked - both occurring alongside vessels in similar fabrics displaying no surface
treatment. Brown (2002, p.16) suggests the source for DOQS to be located on the western
side of the New Forest on the Dorset Hampshire border. Elsewhere, this ware has been not-
ed as Wessex Coarseware (e.g. Christchurch - Jarvis 1983, and Romsey - Jervis 2012).
Further associations between this ware group and Verwood-type pottery are implied through
the interchangeable usage of both terms for post-medieval east Dorset wares in Poole (e.g.
“Wessex coarsewares: Verwood-type” — Barton et al.1992).

A robust visual description of the Wessex Coarseware fabric type is provided by Mepham
(2018, p.17), who succinctly notes that:

“The main characteristic of this coarseware tradition is the use of a quartz-rich fabric,

often pale firing in oxidised examples, in which few other inclusions are macroscopi-
cally visible.”
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Plate 5: A sherd of Dorset Red Painted ware, from Wimborne All Hallows, Dorset (Au-
thor’s Own)

Plate 6: Scratchmarked Wessex Coarseware jars/cookpots from the Laverstock kiln
assemblage (Author’s Own)

4.1. Wessex Coarseware

The homogenous nature of Wessex Coarseware - defined by the predominant presence of
guartz inclusions - is ubiquitous across the region; this has limited the ability of investigators
to attribute it to specific production centres. Further elucidation would allow an increased
understanding of the development of the origins of the Verwood pottery industry, which is
significant in understanding the late medieval ceramic market of central southern Britain.

The term ‘Wessex Coarseware’ was coined by Thomson, Barton and Jarvis (1983, pp.53-5),
in reference to a fabric that encompasses an extensive time period; from the Saxo-Norman
period to at least the 14th century. These individuals are the first to suggest that the Ver-
wood area is one of the many locations where these vessels were manufactured; this ware
has been identified within 10-11th century deposits at Old Sarum (Stone and Charlton 1935)
and nearby Wilton (De’Athe 2012). The concentration of Wessex Coarsewares lies across
east Dorset and western Hampshire, while its occurrence extends eastwards to Basingstoke
(Jervis 2011a). Conversely, the distribution of Spoerry’s (1989) ware type C1, which corre-
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sponds with Wessex Coarseware, covers a similar extension west. The centre of this distri-
bution spans southern Wiltshire, moving south through the western fringe of the New Forest
and east Dorset, and continuing south towards Poole Harbour. Spoerry (1989, p.14) sug-
gested that these wares have at least three sources; Laverstock (Wiltshire), Poole (Dorset),
and Southampton (Hampshire), with additional production centres assumed likely by other
researchers, including Jervis (2011a, p.138). Currently, only two production centres, Laver-
stock (Musty et al. 1969) and Wareham (Milward 2017), can be conclusively proved to be
producing coarseware fabrics matching Wessex Coarsewares.

4.1.1. Laverstock

The excavation at Laverstock was undertaken between 1958-63; this identified 15 pits, eight
kilns and three buildings (Fig. 16). The kilns ranged in size from four to seven metres, with
the majority possessing opposing fireboxes correlating with Musty’s (1974) Type 2a kiln ty-
pology. The local marl has been suggested as unlikely to be suitable for the creation of La-
verstock pottery; instead, the nearby source of Reading clay at Alderbury and the Clarendon
ridge (c.2km to the southeast) is considered more likely, with the inclusion of London clay
also suggested in certain vessels (Musty et al. 1969, p.85). The excavations at Laverstock
revealed that unglazed coarseware cooking pots and bowls, some scratchmarked, were
created alongside glazed jars, pipkins, cauldrons, skillets, bowls and dishes, which were
fired within the same kilns as fineware glazed jugs, money boxes and lamps. Fine- and
coarse-ware variants were the two fabric types predominantly produced at this location, with
apparent differences between the two, evidenced both on the production site itself, and on
nearby consumption sites (e.g. Mepham 2005). The finewares have been referred to as
E420 and E421, and E422a, E422b, E422¢c by Wessex Archaeology, dependant on the size
and nature of the quartz inclusions, which relate to technical development. Indeed, it has
been noted that the “division is somewhat arbitrary, but could have chronological implica-
tions” (Mepham 2001, p.89).
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Fig. 16: Plan of the Laverstock site (re-drawn from Musty et al. 1969, Fig. 2). Kilns
shown in red, pits in green and buildings in blue
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Laverstock pottery, especially the fineware jugs/pitchers, appear to be particularly sought
after and were considered a desirable commodity. Le Patourel (1968, p.120) notes that large
orders were transported between 1267 and 1270. In 1270, the transportation of 1000 Laver-
stock pitchers 20 miles to Winchester, likely for the royal household, was priced at 25s (Le
Patourel 1968, p.120).

Four of the kilns at Laverstock could be dated archaeomagnetically to AD1230-75. The da-
ting of this site has since been revised, with the latter being adhered to (Table 28).

Table 28: Timeline and Phasing for Laverstock Pottery Production Site (after Musty et
al. in Saunders 2001, pp.138-9)

C:::;g’ Laverstock Feature Fabric types identified
Mid-late Pits 1,2,6c and 12 Wessex coarsewares and
12th scratchmarked wares not produced at

Laverstock
Early 13th Kiln 7 and 8; building 1 and 2(7?); | Wessex coarsewares and
pits 9 and 14 scraichmarked wares and finewares
produced at Laverstock
Mid 13th Kiln 1,4 and 10; building 2; Developed Wessex coarsewares,
pit 3(?) scratchmarked wares and finewares
produced at Laverstock
Late 13th Kiln 3 and 5; building 2; pits 7 | As above
and 8
Early 14th Kiln 2 and 6; building 3; pit 15 As above

This revised chronology highlights an existing problem in the ceramic sequence for the re-
gion. Mepham (2018, p.25) notes:

“...the ceramic sequence from the 13th century onwards, at least in the Salisbury ar-
ea, remains imperfectly understood, and a review of the kiln material is urgently re-
quired in order to address this.../lt is only when regional wares... appear in Salisbury
from the mid-14th century onwards, that possible local products of the period can be
dated by association.”

Similarly, this applies to the assemblage recovered from Poole (Horsey 1992). Here, the
presence of imported finewares was used to corroborate the postulated dates of deposits,
thus the coarsewares recovered (e,g, Pit F61 on site PM9). This level of uncertainty is mir-
rored in the medieval to early post-medieval ceramic sequences of other urban centres in
the region, including Wimborne, Dorchester and Wareham.

4.1.2. Wareham

The second production site known to be producing this type of quartz-rich pottery lies in
Wareham, Dorset. This site was identified in 2015 during the monitoring of groundworks for
retirement homes (Milward 2017). The site lies within the Anglo-Saxon walled town, between
West Street and Pound Lane. Here, part of a pottery kiln was identified on the northeast side
of the infilled castle ditch, and was recorded as Structure 3 (Milward 2017, p.100). Structure
3 continued into the baulk section, extending beyond the limit of excavation, thus approxi-
mately half of the feature occurred within the excavated area. The feature was over three
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metres in length and approximately one metre in width; following disuse, the heathstone and
clay structure was infilled with pottery waste (wasters) and demolition material. The material
in the kiln is likely to derive from either the kiln that was infilled, or an adjacent one as it is
unlikely pottery waste would travel far. Either way, the infilling material certainly post-dates
the creation of the kiln and such a concentration of wasters within a kiln leads to the hypoth-
esis that they are associated with each other (McCarthy and Brooks 1988, p.46).

The pottery was initially examined by Paul Blinkhorn, who identified two fabrics associated
with the kiln; this mirrors Laverstock, where there was coarse- and fine-ware production (Ta-
ble 29).

Table 29: Descriptions of Fabrics Associated with Wareham Kiln (after Blinkhorn

2019)

Site Specific Description

Fabric Code
F301 — Glazed Wheel-thrown. Hard. White to buff in colour, with some sherds
fineware reduced to grey. Inclusions comprise sparse to moderate sub-
associated with angular quartz <0.5mm, rare to sparse sub-rounded quartz 1-
kiln 3mm, and rare rounded calcareous material <3mm. Rare to

sparse sub-angular red and/or black iron oxides <1mm.

F302 - Wheel-turned. Hard. Greyish white and pinkish red through to
Coarseware mid greyish brown in colour. Similar inclusions to above but
associated with generally more coarse. Some sherds display patches of glaze.
kiln

Therefore, Wareham can be shown to be one of many centres producing both a fineware,
Dorset Whiteware and a coarseware — Dorset Quartz-rich Sandy ware, as termed by Brown
(2002, pp.16-17), or Wessex Coarseware.

In summary, it may be said that fineware production, as it is currently understood, across the
study area appears to be limited to the two urban centres of Wareham and Salisbury
(Mepham 2018, p.24), with an uncertain origin for Dorset Red Painted wares. The creation
of coarsewares however, remains poorly understood and ill-defined. The situation is summa-
rised in Table 30, with visual examples of each presented in plates 7-14.
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Table 30: Summary of Pre-17th Century Pottery Ware Groups Outlined in this Chapter

Fabric group name | Date (cent. Fabric Description Associated with/similar to Known production Distribution
AD) sites
Wessex 11-14th Handmade, wheelturned, and some wheelthrown Laverstock coarseware, scratchwares, Laverstock (Musty et al. | Ubiquitous across
Coarsewares (probably has chronological implications), well- developed scratchwares, developed 1969) Wessex.
(WCW)/ Developed sorted, coarse through to fine sub-angular to Wessex coarsewares, Dorset quartz-rich Wareham (Milward
Wessex rounded quartz, occasionally with iron oxide sandy ware. Wessex established pottery 2017)
Coarsewares inclusions. Colours range from black to buff-pink. A | type fabrics no. E422a-c.
(DWCW) developed Wessex coarseware variant is apparent
which is similar to the standard, but contains
medium to fine quartz — probably a refinement.
Dorset Red-Painted | 12-13th? Handmade with some wheelturned examples, well- | Subgroup of Wessex Coarsewares—and None with certainty — Poole Harbour, east
ware (DRPW) sorted, medium to fine grained sub-angular to possibly a fineware variant. Christchurch/Poole Dorset, Shaftesbury,
rounded quartz, occasionally with iron oxide assumed (Jervis 2011a, | Gilingham, west
inclusions. Usually pink, buff or grey with near Fig. 3A). Hampshire, Southampton
vertical lines of mid-red to brown stripes running (Jervis 2011a, Fig. 3A).
down the vessels.
Laverstock Fineware | 13-14th Few handmade examples, generally either Wessex established pottery type fabrics Laverstock, Salisbury Widespread across much
(LAVF) wheelturned or wheelthrown. Fine sandy fabric, no. E420a-b, E421a-c. Fineware of (Algar and Saunders of southern Britain - see
dominated by sub-angular to rounded quartz, Salisbury area creation. Associated with 2014), Clarendon Mepham (2018).
occasionally with iron oxide inclusions. Colours sites in Salisbury and Clarendon area. (Mepham In Prep)
range from black to buff-pink.
Dorset Whiteware 13-14th Usually wheelturned or wheelthrown. Well-sorted Fineware created in Pocle Harbour area. Wareham Widespread across much
(DWW) fine quartz. Usually white to pink in colour. Recorded at Poole as Fabrics 4 and 5 of southern Britain
(Horsey 1992; Watkins 1994), at especially extending along
Southampton as Dorset Whiteware. the coast (Jervis 2011a,
Fig. 3C).
Early Verwood 15-16th Wheelthrown. Medium to fine grained sub-angular | Visually similar to certain Transitional Either east Dorset or See Chapter 10
(EVER) to sub-rounded quartz, very rarely with angular Sandy ware examples and Laverstock Salisbury area
flint. Often exhibiting a pitted glaze. Pink, buff, mid- | fineware.
red to grey.
Verwood-type 16-17th Wheelthrown, medium to fine grained sub-angular | Early Variant of the standard Verwood Assumed east Dorset See Chapter 10

16/17th variant
(VERE)

to sub-rounded quartz, occasionaliron oxides,
rarely with small angular flint. Mid-red to pink in
colour, relatively soft and poorly fired. Glaze is
often yellow to clear, occasionally poorly vitrified.

pottery fabric.
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Plate 9: Dorset Whiteware from Plate 10: Developed Wessex
Wareham (Sample PLF9; Author’s Coarseware from Wimborne (Sample
WIM1; Author’s Own)

Plate 11: Dorset Red Painted Ware Plate 12: Early Verwood from Ford-
from Shaftesbury (Sample SHAS5; Au- ingbridge (Sample FOR1; Author’s
thor’s Own) Oown)

Plate 13: Verwood-type (early vari- Plate 14: Verwood-type from Cross-
ant) from Gillingham (Sample GILS; roads, Verwood (Sample VER3-6; 61
Author’s Own) Author’s Own)



4.2. The Implications of Previous Chemical Analyses on Defining an Early
Verwood-Type Pottery Industry

Macroscopic examinations and explorations of vessel typologies alone have not elucidated
matters. This was recognised by Spoerry (1989), who attempted to define potential produc-
tion centres within the several fabric groups recovered across Dorset, including the Wessex
Coarseware group (his fabric C1). Instead, chemical analysis was used via a control group
constructed using wasters from known production sites (e.g. Laverstock), along with 15 post-
medieval Verwood-type sherds from Horton Kiln 2, 15 from Alderholt Kiln 10 (Algar et al.
1987) and 15 from East Holme - a postulated location for south Dorset post-medieval pottery
production (Terry 1988). Additionally, 17 samples from medieval pottery production waste
from Southampton were also included (SOU105 - Webster and Cherry 1972). These were
compared to C1 samples from consumption sites in Poole, Wimborne, Wareham and Christ-
church, Dorset and Southampton, Hampshire.

Spoerry (1989) utilised AAS (Chapter 3) to measure the concentrations of four elements -
iron (Fe), magnesium (Mg), nickel (Ni) and aluminium (Al). These were selected following a
pilot study examining concentrations of 11 elements, with potassium, titanium and the four
selected elements highlighted as the most effective discriminators between Hermitage and
Laverstock pottery. Spoerry’s analysis of Wessex Coarseware showed that Southampton,
Poole and Laverstock samples could be discerned using a discriminant function analysis
(Spoerry 1989, Fig. 5.89; Fig. 17).

Classlification aroas for grouping of similarly located sherds in the second coarse
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Fig. 17: Spoerry’s (1989) Fig. 5.89 showing groupings based on the chemical analysis
of certain C1 examples using his Discriminant Function Analysis functions 1 and 2
(LV-Laverstock, PL-Poole, SO-Southampton)

In contrast, a group comprising East Holme, Alderholt and Laverstock coarseware cannot be
differentiated. Fig. 18 highlights that it may be difficult to chemically define any medieval and
post-medieval sources to either a Laverstock or Alderholt provenance, thus defining the ori-
gins of the Verwood-type pottery industry in this way could prove very difficult.
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Fig. 18: Discriminant Function Analysis plot of functions 1 and 2 taken from Spoerry
(1989, Fig.5.88) showing that medieval Laverstock coarseware (LV C1) shares a chem-
ical fingerprint with post-medieval Verwood-type pottery wasters from Alderholt (AL),
and similar wares from East Holme (EH). Laverstock finewares (LV F1), Verwood-type

from Horton (HO) and Southampton finewares (SO) can be shown to be chemically

distinct

To ensure the chemical analysis correctly addresses the origins of the Verwood-type pottery
industry, the sample selection will be guided by current evidence, which first needs to be
reviewed.

4.3. Past Arguments for 14-16th Century Pottery Production within the Study
Area

4.3.1. Alderholt

One initial argument proposed for the earliest date of pottery production, or areas producing
early Verwood-type pottery, was by Sims (1969, p.2). He stated that the Cranborne Provosts
Accounts (Cecil Papers held by HH) list an illegible sum of money for clay digging at Alder-
holt in 1317-18. However, there is no mention as to purpose, thus this cannot be irrefutably
proven to relate to pottery production, as clay is used for tile and cob building manufacture,
or brick manufacture, although less likely at this date. The clearest evidence related to pot-
tery production is that proposed by Algar et al. (1979, p.20), who state that for 1337: “the
tenants of Alderholt are listed as having paid 14 shillings for the digging of clay to make
pots”; this provides a plausible explanation for the previous reference to clay digging. An
earlier reference supplied by Le Patourel (1968, p.123) pertaining to Damerham, dated
1260, has been disregarded as being of insufficient quality, as this relates to a personal
name. Le Patourel (1968, p.117) notes that by the 13th century in certain areas, surnames
are no longer an adequate indication for working potters.
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Due to the 1337 reference, it has been suggested that sites ALD8 and ALD10 (Fig. 19),
which lie on the northern side of Alderholt, an area historically considered to be common
land (A. Light pers comm), have potential to date from the 1400s (Algar et al. 1987, p.21).
Both were enclosed prior to 1605 as the land plots appear on the Norden Terrier (Fig. 20)
and have large scatters of post-medieval wasters associated with them. ALD8 - part of
Salisbury Arms Farm - has already experienced substantial damage, although a watching
brief was undertaken here in the 1980s, during the construction of a barn, with recording
undertaken by the VDPT (ALD8 - Chapter 9). The results have never been published, with
records deposited with MED (awaiting accession number). This watching brief both con-
firmed the presence of a kiln within the mound adjacent to the new barn, but also recovered
Verwood-type pottery from stratified contexts, which were used for analysis.

Currently, dense woodland covers the location within the heart of the former enclosed space
of both the barn and the Salisbury Arms Farmhouse, allowing little space to undertake any
field survey here. However, ALD10 was being re-developed in 2016-17 and permission was
gained from the landowner, to examine the land surrounding the potential pottery production
site.

64



99

The OId
Vicarage

4
450 °s 5
;2% o2 Rose \s4m
JA 2 P Cottage \
7 o -
[ o - \ ~
% 71 * AN Windsong AN Sl X
i N ) s .
/77 Salisburye—% ° =7 | !
27 /Arms Farm', FEZNck )" b =
" NS Ky Y r g ¢ )0 R b ot
M e t 3 i Shalotte %
! ih < ouse
\ 7 Presseys X \ Bonfire f . Q
\ AL Corner, L Vo i ¢ N
) g Cross \ HI I 4 T L= C\\:
e <5 ) W, My - ra. \
13 4543 Farm PW £ R - A ck
| / / ad.y, g tl\i < Wolvercrate 1 Highfield|F:
. ’
. ' VY Copse
3 Wy v\/ [ N 3 7-" qu
Z, 4 7/ o Wolvercroft 23 3 ——— 52
7z "AQ%—I/ Spinney 7 :
g B
=
~=

Contains ma

tiles by Sta

© Crown copyright and database rights 2016. Ordnance Survey (100025252).

Hilbury
Wood*
=¥

A Verwood-type pottery production site

0 75

150 m
|

Fig. 19: Location of Verwood-type pottery production sites in Alderholt

\li



. Jacobug Waters
Sir Will Webb
- Sir Will. Webb

=
&
2
!

&
ﬁﬁ Ricardus Payne
John Pope
Laure™
Joanna @
Laurence B
o
/\,\ &
A : ﬁﬂl &
Ricardus A Q}e‘r‘@
pPayne
A .
]
~\Qﬁ ﬁﬁ Nicholas
Cloment \ Blunte
Gofe 3
&
ﬁ Joanna

Laurence

Fig. 20: Re-drawn from an extract of a photocopy of Norden’s Cranborne Map dated
1605; blue denotes position of ALDS8; red area denotes approximate position of ALD9
and 10, green denotes woodland as shown on map as shown in Fig. 18 (Photocopy
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Initially, a magnetic susceptibility survey (Fig. 21) was undertaken to gain an understanding
of the nature of the magnetism across the area; this suggested enhanced magnetism stem-
ming from past human interaction was most prolific in the south-eastern corner of the area.
Magnetometry was undertaken to determine whether the magnetism related to any identifia-
ble archaeological features (Fig. 22). This survey confirmed the enhanced magnetism could
be tied to potential archaeological features, whilst presenting numerous magnetic anomalies
which show the nature of the enclosure and potential archaeological features lying within it;
these are outlined in detail within the relevant geophysical survey report (Appendix V). Col-
lectively, these anomalies suggest that wasters (present on the surface) were spread over a
formerly enclosed area. Additional anomalies have limited potential to relate to a former
structure with an associated potential hearth. To aid interpretation of the magnetometry, an
earth resistance survey was completed (Fig. 23); the results largely support the magnetome-
try. While no clear potential kiln anomaly was identified, there are additional areas in the vi-
cinity that were not able to be surveyed, which may prove to be the location of the kiln asso-
ciated with the ALD10 pottery waste. Historical documentation indicates that ALD11, lying
adjacent to ALD10, was in use from the 18th century; there is no indication to discount an
earlier date of construction and use, presenting an additional hypothesis for the origin of the
wasters identified at ALD10, which may actually derive from ALD11. To further complicate
matters, the waste could derive from an additional kiln at ALD9, lying some 150m to the
northeast. Historical documentation provides a degree of certainty for a start date of produc-
tion, as the site was enclosed in 1602 by John Attwater, with the first mention of potting be-
ing undertaken relating to his son Thomas from the 1620s (Algar et al. 1987, pp.22-3).
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The issue of having multiple kiln sites in close proximity - all producing pottery exhibiting lim-
ited change over the period 1600-1800 (Chapter 7) - results in a high degree of uncertainty
relating to early post-medieval pottery production on the northeast fringe of Alderholt. Con-
sequently, identifying early post-medieval production sites here is particularly difficult.

4.3.2. Crendell

Additional arguments concern the village of Crendell, within the parish of Alderholt. The
place name can be linked with historic ceramic manufacture as the old English word
‘crundell’ refers to quarrying (Mills 2008, p.35). The Norden Terrier, reveals that in 1605 the
area is termed ‘Crundole’. The presence of good potting clays means that the area would be
used for clay extraction until the early 20th century; in total, a period of over 400 years of
material extraction has taken place here. This is corroborated by Algar et al. (1987, p.23)
drawing on historical documentation that states “...by 1500, clay was being carried by horse
and cart from Crendell Common...”.

Sims (1969, p.23) thoroughly outlined an argument for early post-medieval potting here. It
could be surmised that production extended further back into the late medieval period. The
argument centres on the Norden Terrier, which provides the earliest indication of potters clay
extraction with “pitts of potters clay” being displayed on the common, and two tenements
shown with two buildings, rather than one, as is the case for most tenements (Fig. 24); alt-
hough the possibility that one of these buildings represents a workshop or drying shed can-
not be readily confirmed. Access for geophysical survey was applied for at these locations,
but was denied. The north-eastern-most plot (Fig. 24 — blue) especially holds high potential
as the site is held by an Eliza Thorn; the ‘Thorne’ family have an extended history of potting,
with individuals such as James Thorne later being active within the industry during the 19th
century.

z\ﬂf %;'Avr{’ff
from the cover
of Algar et al. 1987); showing Eliza Thorn’s tenement — blue, and an assortment from

the common - red

Furthermore, the size of “Crundole Ponde” is comparable with another potential clay pit lying
in the northern extent of Eliza Thorn’s enclosure. Additional sites of interest lie to the north-
east, where a small tenement has been enclosed from the common (Fig. 24 — red). The only
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area where geophysical survey was permissible, and permission granted, lies to the east of
Pond Farm (Fig. 24 — black; survey area in dashed black). Pond Farm itself was a later pot-
tery production site, (ALD4 in Appendix I), known to have been in operation from the 18th
century until the early 19th, under the Fry family. The site is likely to be out of use by the
creation of the 1840 tithe map, as it is not mentioned; the site is labelled “Old Pottery Kiln”
on the 1888-9 OS map. This area was selected for survey, to confirm the nature of the clay
extraction and the layout of certain buildings noted by Norden. Additionally, Pond Farm’s
eponymous pond probably formed an old clay extraction pit.

Various geophysical techniques were applied to this site, comprising a magnetic susceptibil-
ity survey (Fig. 25), followed by magnetometry (Fig. 26) and finally earth resistance. Howev-
er, the survey provided little additional information as standing water and very saturated
ground conditions limited the available survey area, which compromised definition of any
archaeological deposits. The full report (Appendix VI) highlights the occurrence of two struc-
tures (Fig. 26 labelled 5 and 8), which suggests that historically, the entire frontage onto the
common was inhabited; however, a lack of features of high magnetism suggests that no
kilns are present within the survey area. Numerous pit-like anomalies (Fig. 26 labelled 10)
with relatively high magnetism were noted within the northern extent of the dataset. This cor-
roborates Norden, revealing that clay extraction was extensive. These pits are likely back-
filled with ceramic waste, which explains their high magnetic values. Such a process has
been witnessed on other Verwood type pottery production sites (e.g. Crossroads and East
Worth, Verwood).

Further south, an argument was constructed following a geophysical survey of a known 17th
century Verwood-type pottery kiln at Horton (HOR2, Fig. 27; Carter et al. 2016). Here, a
magnetometry survey revealed a small anomaly, near the known pottery kiln, which pro-
duced a ‘kiln-like’ response (Fig. 28 labelled 1); the shape of this was examined using an
earth resistance survey (Fig. 29). The site was selected for limited excavation, which re-
vealed that the unexpected kiln anomaly corresponded with a truncated tile kiln. This is no
surprise, as brick kilns and other potential tile kilns were identified in a past rescue excava-
tion in the 1980s by the VDPT,; the locations of these (Fig. 28 labelled 3) and a further ex-
ample (Fig. 28 labelled 4) were rediscovered using geophysical surveys. Historical docu-
mentation shows that the tile kilns were in operation from at least the 1590s (Table 4 - Chap-
ter 2); which is supported by the excavated evidence. The excavation of the tile kiln recov-
ered datable evidence in the form of stylistically datable clay pipe bowls from the uppermost
deposits, revealing that the feature had gone out of use after post-1660s. The construction
cut for the tile kiln disturbed infilled late medieval features (containing pottery of 13-14th cen-
tury date). A lack of post-medieval pottery witnessed within the lower deposits of the kiln
suggests that the nearby 17th century pottery kiln may not have been in operation during the
active lifetime of the tile kiln, and that the tile kiln may have been partially robbed to build
said pottery kiln. This kiln was subsequently backfilled as part of the alteration of the site for
pottery manufacture, indicating that pottery production at HOR2 begins in the mid to late
17th century, not the late medieval period, as previously hypothesised (Carter et al. 2016).
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Further unconfirmed hypotheses remain to be examined, including potential early place
names for Potterne Farm, Verwood, Crockerton Hill near Boveridge, and numerous tithe
map references in the Alderholt area (Sims 1969, p.2; Draper and Copland-Griffiths 2002,
p.31-2). Attempts to undertake investigations on these sites have proved difficult, due to uni-
dentified landowners, landowners comprised of various bodies, or known landowners declin-
ing access for investigation.

In summary, it is evident that production in the 17th century occurs simultaneously in nu-
merous locations across east Dorset. While there is no evidence to counter the hypothesis
that such a situation was not the case in preceding years, there is currently no evidence to
corroborate it either. Due to the lack of widespread permissions granted for site survey, and
the failure of fieldwork to locate and validate the existence of early post-medieval/late medi-
eval pottery production sites at locations where permissions were granted, it was decided to
examine the known products that might be ascribed to the beginnings of the Verwood-type
pottery industry in an attempt to narrow a location of production. This may confirm the medi-
eval Alderholt production evidence, while potentially ascertaining if other areas within the
study area, i.e. Horton or Verwood, were also producing at this time.

4.4. Selecting Relevant Samples

When examining provenance, the samples examined define the results achieved. The use of
an appropriate control group is of key importance in identifying potential provenance. This
study employs three groups of samples, all of which will be analysed using a three-tiered
macroscopic, microscopic (thin section petrography) and chemical analysis (pXRF) suite of
methods. These groups comprise:

1. Clay samples recovered from locations that have been either proven from historical
documentation or have been hypothesised by other researchers.

2. Samples recovered from known or postulated kiln sites from south Dorset, through
east Dorset and west Hampshire and north to southern Wiltshire. The samples
comprise pottery of late medieval to post medieval date.

3. The final group comprises pottery recovered from consumption sites; those of un-
known origin.

The use of clays from hypothesised sources has been repeatedly proven to provide greater
precision in locating areas of past pottery production (e.g. Bartlett et al. 2000; Wood 2011,
Jones 2017), thus has been used here. Equally, the use of samples from known sources has
provided acceptable results, and forms the backbone of studies comparing pottery of uncer-
tain provenance to the control group (e.g. Spoerry 1989; Blackmore and Pearce 2010; White
2012; Davey et al. 2013). Spoerry’s (1989) analysis of medieval ware types within Dorset
has revealed that Wessex Coarsewares (C1) covered a vast area, forming a dominant fabric
type on sites of this date along a swathe from Dorset to Wiltshire and Hampshire. To explore
the presence of late medieval/early post-medieval pottery production in east Dorset, it is
necessary to undertake analyses of samples of unknown origin from consumption sites,
which appear to be of the same, or similar, fabric type, and compare them to clays and pot-
tery of known origin.
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4.5. Clays Sampled

Firstly, the nature of the clays along the east Dorset — west Hampshire border must be out-
lined in greater detail. The clay deposits here are tertiary, constituting some of the oldest
clay deposits in southern England. They comprise the Reading and London clays; the former
of which lies above the chalk, and is overlaid by the latter. These deposits extend in a thin
band from the Frome valley in southern Dorset through east Dorset, skirting into southern
Wiltshire before continuing into Hampshire and Sussex. Immediately east and south of this
clay band lies the Barton, Brackelsham and Bagshot beds, comprising mixed stratigraphy of
clays, sands and gravels. Across the region, these deposits have been incised by alluvial
sediments and river gravels. The Reading beds have previously been considered the source
of the raw clays for Verwood-type pottery (Algar et al. 1987; Copland-Griffiths 1998; Draper
and Copland-Griffiths 2002), as is corroborated by the Crendell clay extraction evidence,
with the Reading clays considered as the source for Laverstock (Musty et al. 1969). In south
Dorset, around Poole and Wareham, the raw clays for pottery manufacture are potentially
drawn from the mixed Barton and Bracklesham beds, which include white firing ‘pipe’ clays
furnishing the Dorset Whiteware tradition. In summary, there is limited geological difference
along a northeast-southwest axis through the region (Fig. 30).

The following locations along said transect were selected for sampling, ordered south to
north (Fig. 30):

1. Broadstone clay; recovered from the Trigon area, immediately west of Wareham,
Dorset.

2. West Park Farm clay; recovered from an area immediately north of the former set-

tlement of ‘The Leaze’ in King Street, Wimborne Minster, Dorset.

London clay; Horton, Dorset; north of Horton Tower.

Reading clay; Horton, Dorset; south of Horton village.

Broadstone clay; Recreation Ground, Verwood, Dorset.

London clay; Old Claygrounds, southwest of Crendell, near Alderholt, Dorset.

London clay; Crendell, near Alderholt, Dorset.

Reading clay; Pond Farm, Crendell, near Alderholt, Dorset.

Alluvium/Head deposits, overlying chalk; Petersfinger Farm, south of Laverstock,

near Salisbury, Wiltshire.

10. London clay; West of Farley, near Salisbury, Wiltshire.

11. Reading clay; West of Farley, near Salisbury, Wiltshire.

©OoNOOA®

A similar procedure, examining the potential clays employed by potters was undertaken in
the area surrounding Torksey, Lincolnshire, a known area of Anglo-Scandinavian pottery
production of 9th century date (Perry 2016). Here, five different clays were sampled, fired
and examined via thin section petrography and scanning electron microscopy to examine
production methods and identify the clays and temper employed. These methods showed
that previous observations of production methods at Torksey were largely based on assump-
tions and that locally sandy clays were favoured for production.
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The clay source for the Wareham kiln (Milward 2017) has never been identified, however a
range of clays lie within the area, with the Broadstone clay at Trigon readily accessible. The
area has a known history for gravel and sand extraction (1888-9 OS Map), with clays occur-
ring alongside them. The West Park Farm alluvial clays at Wimborne were sampled to cover
a perceived gap between the Broadstone clay sampled in the south, and the London-
Reading samples in the north. As medieval pottery production occurred in the Wareham and
Salisbury areas, it was considered probable that the urban centre of Wimborne had its own
pottery production industry drawing on local clays, which could be addressed by sampling
the alluvial clays there. The clays lying within the Verwood area, comprising Broadstone
clay, were sampled to confirm whether these were used in addition to the Reading and Lon-
don beds. Sample locations for those clays comprise Horton and Crendell. Farley was also
included, which is as close as permissions would allow to sample Reading and London clays
near Laverstock. One sample from nearby Petersfinger was also chosen, to examine the
potential for the alluvial deposits lying immediately south of Laverstock being employed in
production.

In terms of clay extraction evidence, it is indisputable that the historical record of activity im-
proved as time progressed. This has allowed for a number of raw material extraction points
to be pinpointed and sampled, allowing direct comparisons to be drawn between the prod-
ucts of a given kiln and its parent clay in a raw state (e.g. Crendell).

The exact locations of certain raw material extraction remain uncertain, especially for medie-
val pottery production, e.g. Wareham and Laverstock; thus, it is necessary to supplement
clay samples by sourcing samples from pottery production waste. But how reliable can these
samples be?

4.6. How Representative are Production Waste Products?

The vast majority of ceramics that lie within the bounds of a given production site are likely
to be ceramic waste, or failures often termed wasters. Pots may fail for an array of reasons,
including imperfect forming, incomplete drying - leading to spalling and bloating - or spalling
and cracking due to a lack of removal of large coarse components during preparation; under
and over firing may also cause sagging and warping of vessels (Fraser 2005). Faults relating
to glazing add an additional range of potential problems, including crazing, and lack of, or
over, vitrification (Fraser 2005).

For most Roman and later British pottery production, the occurrence of wasters is abundant
across a given production site. On Verwood-type sites, some waste is re-used as a form of
insulation around the kiln (Chapter 9), or as spacers to separate glazed sherds (Plate 15).
Often, only a single seemingly ‘normal’ sherd from a failed vessel is recovered, with no obvi-
ous explanation as to why the vessel has failed and been discarded. It may be that the fabric
comprising the pot is somehow ‘wrong’, or different from that of successful vessels. Based
upon the vast body of past research using such items for provenance, it is considered that
the method is worth the risk; however a degree of caution should be employed when select-
ing such material.
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Plate 15: A Verwood-type waster, re-used as a spacer. Note the
glaze over the broken edge and the kiln scar from another
smaller vessel, probably a mug/cup (Author’s Own)
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Additional issues include material recovered from field walking - as many Verwood-type
samples collected by the VDPT were - having potential to derive from several different fir-
ings, thus uncertainty as to whether these were created in the early or later part of a given
kiln production lifetime. This could lead to a range of different fabric types, as clay sources
vary over time — either due to new clay pits being opened as others become exhausted, or
innovation and refinement leading to a decision to change fabric recipes. Additionally, mate-
rial occurring on one site has potential to be subjected to tertiary deposition and dumping
from others, with material being transported for use as hard-core not unknown. As a result,
the selected samples represent only a snapshot of the products created on a pottery produc-
tion site.

4.7. Potential Post-Depositional Change in Ceramics

While ceramics lie buried, following discard and prior to discovery, physical changes can
occur. The degree to which these changes transpire varies based upon factors including
environment, the stability of the ceramic and time. Changes to the mineralogical and chemi-
cal nature of the ceramic can affect the results of investigations on provenance, innovation
and use. In particular, calcium and phosphate move readily into ceramic bodies from the
surrounding environment (Freestone 2001, p.615).

In ceramics, the degree of porosity is considered key to the extent of potential weathering;
the greater the permeability, the greater the potential for alteration and degradation, thus low
fired earthenware is more likely to be affected in comparison to stoneware and porcelain,
where the body is less porous (Freestone 2001, p.620). Consequently, low fired samples
should be avoided where possible, as outlined in Chapter 3.

Groundwater and waterlogging are an additional aspect to consider. When left in wet condi-
tions, low fired ceramic will slowly rehydrate - eventually returning to its clay state (Kingery
1974; Vandiver 1992). One example of this is the known impact of soil pH acidity on the
hardness of low fired prehistoric ceramic. Allen (1991) evidenced that sherds recovered from
acidic conditions were softer than those recovered from neutral, or moderately alkaline, envi-
ronments.

Freeth (1967) has shown that while calcium easily leaves pottery, deposits of manganese
and iron can readily accrue on surfaces. The leaching of calcareous inclusions within calci-
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um rich ceramic fabrics is a common occurrence within archaeological deposits that are rela-
tively acidic. This leaching leaves distinctive voids within the fabric - whether from shell,
chalk or limestone (Freestone 2001) - which can often be readily identified visually, especial-
ly when viewing a sample in thin section. Conversely, calcareous deposits can build up with-
in extant voids which can be examined in thin section; this is often referred to as secondary
calcification (Quinn 2013, p.99). Prag et al. (1974) also corroborates the ease of movement
of calcium carbonate, with deposition on archaeological ceramics common within calcareous
environments.

Although already mentioned, phosphates are able to move freely into ceramic fabrics (Dun-
nell and Hunt 1990; Freestone et al. 1985). Other similar elements include manganese,
strontium and barium (Picon 1991; Walter and Besnus 1989). Furthermore, Sayre et al.
(1971) stated that amounts of alkali metals within ceramics can be affected by leaching, alt-
hough the effects were not quantified. Additional research by de Paepe (1979) has revealed
that transitional metals can be absorbed when found in relation to nearby metallurgical ac-
tivity. Ordinarily, this is not a problem for pottery production sites, however the vitrification -
or lack thereof - with glazing materials provides a pathway for additional elements to enter
the pottery fabric.

British post-medieval earthenware and medieval finewares are commonly lead glazed; Ver-
wood-type pottery is no exception. This type of surface treatment has its own range of inter-
actions, both with the clay body that it covers, and with the surrounding environment in
which it is held. Freestone (2001, p.623) notes that compositional changes in glazes can
include contaminants such as phosphates, barium, manganese and sodium, thus highlight-
ing that the chemical composition of the glaze can alter in certain burial conditions.

In summary, one should be cautious about employing calcium, phosphorous, barium, man-
ganese, sodium, potassium, iron, lead and arsenic in determining provenance for British
medieval and post-medieval ceramics. Amounts of these may differ, despite deriving from
the same source. Bias due to post-depositional change can be inferred for these elements
by plotting how well samples from the same collection unit cluster together, and whether the
distribution of the data for each element is ‘normally’ distributed. The nature of the buried
geology and soil pH of a site should also be considered when examining provenance (Spo-
erry 1989, p.133).

4.8. Post-Depositional Change in Samples in Relation to the Results of the Pi-
lot Study

The aforementioned has shown that there are a significant number of elements that can ei-
ther accrue or be depleted when ceramics are deposited within the ground. This degree of
post-depositional change is dependent on a range of factors, as previously outlined. The
measurements taken with a pXRF can provide information regarding a vast variety of ele-
ments (Table 7 — Chapter 3), and many of these have been shown to have potential for post-
depositional change. This leads to the question of whether the pXRF and methodology is
robust enough to be able to discriminate between sources, especially when artefacts have
been recovered from differing conditions on various sites of use, hereafter, termed consump-
tion sites. These variables range from soil pH to geology, in addition to changes occurring
through use which may have irrevocably altered the elemental composition of the pottery.
This may result in samples differing in chemical composition despite being from the same
source, preventing any similarity or discrimination being identified.
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The results of the pilot study suggest that the pXRF can provide data from sherds recovered
from pottery production centres along the Dorset-Hampshire-Wiltshire border area, which
display enough chemical difference to be discerned from one another (Chapter 3). The re-
sults outlined in Table 27 (Chapter 3) show that chemical difference is displayed in specific
elements compared to others.

Iron comprises the element with the largest effect size (44-83% from Table 27), thus most
likely to contribute to successful discrimination between sources, as it did for the five sites
employed in the in pilot study; this is despite its prevalence for accretion during burial. Calci-
um has also been shown to be a relatively free mover between soils and archaeological ce-
ramics. Again, the pilot study showed that calcium is the second most important element in
discerning discrimination along the Dorset/Hampshire/Wiltshire border, with the largest effect
size of all the elements measured (ranging from 61-99%, Table 27). The work of Freeth
(1967) has shown that both of these elements can be substantially altered due to post-
depositional change. To balance the ability of these elements to discriminate and the nature
of both to transition between soils and ceramics — especially calcium — the role that they play
within discrimination should be limited. This can be achieved by choosing a multivariate sta-
tistical method whereby the effect size of certain elements can be identified and quantified
e.g. Principal Component Analysis or Discriminant Function Analysis, two methods where
differing factors/functions can be influenced to different degrees by certain variables (see
Chapter 5).

Other elements noted previously as having significant capacity for altering concentrations
within buried ceramics due to post-depositional change include manganese, phosphorus,
rubidium and strontium. The pilot study showed that all these have minimal to zero role in
discerning discrimination in the sites employed. Finally, barium and potassium have been
shown to have a reasonable capacity to transition between soils and ceramic, or vice versa.
This has relevance as barium was shown to have the fourth largest effect size (41-75% for
three sites in the study, Table 27), closely followed by potassium, which had the fifth largest
effect in discerning discrimination between those sites in the pilot study (46-64% for three
sites). Again, this is considered to be acceptable, provided that the role these elements play
can be identified and quantified from within the linear correlations that drive each fac-
tor/function. This provides an effect size of sorts, showing that these elements form but one
of many aspects to be considering when deciding upon group membership, thus discerning
discrimination between provenanced and unprovenanced groups.

While the potential for post-depositional change can be shown to be prominent in certain
samples that could be included in the study - i.e. those from chalk geology consumption
sites - that does not mean that those elements should be completely discounted, or that the
tests should not be undertaken. This is especially important when the employment of a suffi-
ciently robust statistical method can be deployed to tease out the mechanism by which
group discrimination has been discerned.
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4.9. Samples of Known Provenance from Production Sites — the Control
Group

To examine the potential for pottery being created at a late medieval/early post-medieval
production site in east Dorset, relevant samples of uncertain provenance must be compared
to similar ones from known and relevant locations. Due to this, it is necessary to explore var-
ious production centres along the same geographical transect, spanning some 50km where
the aforementioned clays occur - some of which have likely been exploited for past pottery
production (Fig. 31); temporally, the selected sites span some 550 years of production (Fig.
32).
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4.9.1. Medieval Samples in the Control Group

The nature of medieval pottery production at both Laverstock and Wareham has already
been outlined, and these comprise the earliest sherds within the control group. The sherds
taken from Laverstock were recovered from deposits within kilns 2 and 6, building 3, and pit
15. Sherds from this site are not stored by context, but by feature; this allows targeted selec-
tion of the latest phase of activity on the site based on the re-evaluation (Table 29).

Another potential site of pottery production lies within Southampton. The only wasters se-
cured for analysis from here were those outlined in a summary compiled by Webster and
Cherry (1972). Here, at site SOU105 - located off the High Street - a pit (context 145) con-
taining 13-14th century pottery wasters was discovered. The material comprises largely
glazed jug/pitchers, with additional forms which, assumed by the presence of certain base
sherds, includes cookpots/jars and bowls. This material was later re-evaluated and dis-
cussed in context with reference to consumption assemblages within Southampton by
Brown (2002), who terms this ware group: Southampton Whiteware. Several aspects of
these jug/pitcher forms share similarities with examples from the Laverstock production cen-
tre, with comparable forms, fabrics and surface treatments being noted (Brown 2002, p.120).
With this in mind, there is potential, despite the distance involved — a journey of some 33km,
that the clays for production could have derived from the Laverstock area. If confirmed, this
would be highly irregular in comparison to other known pottery production centres, forming
an extreme for Arnold’s (1985, Fig. 2.5) Exploitable Threshold Model for ceramic production
clay harvesting, which shows that of 111 sites sampled, less than 5% draw clays from over
30km. If proven, this would reinforce the regionally prized nature of pottery from the Laver-
stock area. Due to the uncertain nature of this Southampton Whiteware group, just 21 sam-
ples were chosen, as only those shown to be obvious wasters from the SOU105 assem-
blage were selected for the analysis.

Samples from the medieval kiln at Wareham derived from the fills of the kiln, structure 3. An
additional site, located in south Dorset, was included to explore a post-medieval source of
wares in this area, to ascertain whether they matched any potential late Wessex
Coarsewares or early Verwood-type pottery; this is the postulated production site at East
Holme. Furthermore, due to the occurrence of similar inclusions, material from East Holme
could be confused with post-medieval Verwood-type pottery and vice versa, with firing colour
generally being the main discriminator.

4.9.2. Post-Medieval South Dorset Samples in the Control Group

East Holme is located approximately 3km west of Wareham. Fields immediately to the south
of the village contained large amounts of pottery waste recovered by Donald Young and
John Beavis in 1974-5; the results of this fieldwork were published by Terry (1988). The site
lies on Broadstone sand, comprising undifferentiated sands, clays and gravels; however, the
site is surrounded by Creekmoor clay, which may also be a potential source of raw material.
Historical documentation notes a William Dover was potting in 1701 in East Holme (Terry
1988, p.39), and the area is noted as arable land called Potter’s Field in the tithe award of
1841, indicating that any pottery production had ceased prior to this. At least four sherds
comprise recognisable wasters occurring in a white fabric. Sherds also appear in a red to
pale-pink quartz-rich fabric; these were treated as a separate fabric and sampled as part of
the analysis. Other unusual sherds include a single ‘brown glazed sherd’ in the white fabric
mentioned in the publication, but could not be located within the archive held by DCM. Fur-
ther oddities include an undefined number of sherds that were slip treated. In terms of rec-
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ognisable forms, Fig. 33 illustrates that jugs/jars and bowls/dishes predominate - a common
aspect of post-medieval pottery production assemblages.
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Fig. 33: Quantification of identifiable sherds recovered from East Holme (re-drawn
from Terry 1988, Fig. 6)

The description of the white fabric from East Holme has been outlined as wheel thrown, hard
fired, with occasional sub rounded quartz (<2mm in size), rare iron oxides, and rare voids
(Terry 1988, p.41). The red fabric is similar in terms of inclusions, although pink to light red in
colour and generally softer; this description appears identical to certain Verwood-type exam-
ples.

4.9.3. Post-Medieval Verwood-Type Samples in the Control Group

Eight Verwood-type pottery sites were sampled as part of the analyses. These lie across an
area measuring roughly 6 x 8km. The southernmost comprises HOR2 (Algar et al. 1987,
pp.26-28). Currently, this site lies under pasture, and is located immediately south of the vil-
lage of Horton, situated on a geological boundary between the Reading and London clay
beds. The site has previously been considered to hold potential for early Verwood pottery
production (Carter et al. 2016). Pottery samples were recovered during the excavation of an
early post-medieval tile kiln, discovered via aforementioned geophysical surveys (Figs. 34
and 35). The tile kiln had been buried under deposits (114, 115 and 140) containing waste
tiles, clay tobacco pipe, and pottery waste; this is associated with an adjacent pottery kiln,
lying within 20m from the excavated area. The stoke pit of the tile kiln had been cut by an
expansive, broad, and shallow feature containing pottery waste (F119 — Figs. 34 and 35).
The style of the clay tobacco pipe bowls found here suggest a date of post-1650 for both the
accumulation of the deposit and the end of production for the tile kiln, as the pottery occurs
alongside said pipes; this date is provided as a known beginning of the pottery kiln.

One further site at Horton lies within the village. This was excavated in two phases (Copland-
Griffiths 1990; Copland-Griffiths and Butterworth 1991) and comprises HOR1. While the his-
torical documentary evidence suggests production here ranges from the 17th to early 18th
century, the products from the excavation were considered mid-17th century (Copland-
Griffiths and Butterworth 1991, p.32). The first excavation recovered a range of vessels
which are quantified in Fig. 36. Similar to East Holme, bowls, dishes and deep bowls (pan-
cheons) dominate the group, followed by jars, jugs and commode liners.
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Fig. 36: Number and type of vessels recovered during the first excavation at HOR1
(after Copland-Griffiths 1990, Fig. 9)

The village of Verwood lies 6km southwest of Horton (Fig. 31). The last production site
known to be in operation here is that of Crossroads, which is now occupied by a complex of
commercial buildings and the Potter's Wheel car park. The site was excavated in two phas-
es; the car park in 2000, and the subsequent commercial complex in 2007. Both phases
were undertaken by AC archaeology Ltd (forthcoming). Crossroads continued to operate into
living memory (closing in 1952), thus it has been repeatedly studied (Kendrick 1959; Sims
1969; Young 1979; Algar et al. 1979; 1987; McGarva 2000). Consequently, it is considered
the ‘type site’ for the industry, and frames the bulk of the hypotheses of current Verwood-
type pottery knowledge (e.g. Draper and Copland-Griffiths 2002). While at least twelve other
production sites were operating within the Verwood area (Appendix 1), this site has been
chosen due to its high profile and the fact that sherds have been recovered from stratified
contexts. While the date of the site’s demise is known, a start date of production remains a
conundrum. The site was occupied by Robert Shearing, and used as a pottery from 1847; as
shown in the Cranborne parish tithe map, when the site comprised a cottage, garden and
pottery. Crossroads lies on Broadstone clay, comprising undifferentiated clays and sands.
Pottery samples from contexts containing manganese-laced lead glazed wares (Chapter 8)
were deemed to be of pre-19th century production (AC archaeology Ltd. forthcoming), thus
were sampled for the analyses.

Harbridge is a small dispersed village lying in Hampshire, 4km northeast of Verwood. Here,
there are two postulated Verwood-type pottery production sites (Algar et al. 1987, pp.28-9).
These represent the only known Verwood-type establishments in the county. Both sites have
been dated to the 18th century, however HAR1 was selected for analysis, as the knowledge
surrounding it is far broader compared with that of HAR2. The site lies on Parkstone sands
and is currently occupied by a large house and gardens. The sherds used for this study were
collected by the VDPT from a surface scatter here in the 1980s. Historical documentary evi-
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dence suggests the site was in operation from at least 1726, when a Thomas Sutton was
working the kiln. The site is subsequently worked by William Hart and is thought to be out of
operation by the 1830s (Algar et al. 1987, pp.28-9).

Edmondsham forms the western fringe of the east Dorset potteries. While the village lies
3km northwest of Verwood, the pottery at Gotham Farm was located to the east of the vil-
lage centre (Fig. 31). Two postulated production sites lie within the parish; one - Toft Hill -
cannot be located; the second - Gotham Farm - lies on London clay. Gotham Farm has nev-
er been archaeologically investigated, despite the site being occupied by both gardens and
pasture fields. Algar et al. (1987, p.29) state that Thomas Lawrence was potting here in
1700 eventually succeeded by Lawrence Lawrence. There is an apparent cessation in the
records until, Esau Bailey is shown to be occupying the site in the 1861 census; Esau had
previously been working in Verwood prior to Edmondsham. Sherds were recovered here
from the edge of an open drainage ditch cut through the field in the 1980s by the VDPT. Se-
lect sherds were taken and examined as part of this series of analyses.

Continuing north, the next site comprises ALD8, which has already been outlined. The
sherds employed here were recovered during archaeological investigations during the con-
struction of a barn that encroached into the kiln mound. The investigations comprised the
recording of the section of the damaged kiln mound (Chapter 9). Sherds considered to be of
18th century date were recovered from the mound material (context 2) and have been sam-
pled. The underlying geology comprises Broadstone sand.

Within the parish of Alderholt, a further site lies at Crendell, where ALD3 is one of the few
sites to have sherds recovered from stratified contexts (Fig. 31). The site was excavated in
1975 by members who would later form the VDPT, although the sherds were only given ini-
tial cursory examinations and the work was never published. The village has already been
outlined for raw material extraction, and the site in question lies to the immediate north of
this area. The excavation was thoroughly recorded and the material retained allowing the
pottery, from which samples were taken from stratigraphically secure contexts, to be re-
examined between 2016-8 as part of this thesis. The geology of Crendell comprises Reading
clay.

The final Verwood-type site included in the control group is that of East Worth — a hamlet
lying on the northwest fringe of Verwood. In 2019, AC archaeology Ltd. undertook an ar-
chaeological investigation prior to the construction of a residential development adjacent to
said farm (Carter 2021b). A Verwood-type kiln site has been postulated at this location fol-
lowing work by Algar et al. (1979, p.35), and this was corroborated by two watching briefs;
the first during the creation of a pathway at the Old Granary in 1983, and the second during
the creation of a garage in 1994, which revealed a dump of oil jars (Copland-Griffiths 1996,
p.141). The 2019 excavation discovered additional evidence for post-medieval pottery
manufacture in the form of pottery waste, dumped kiln bricks, and extensive clay and sand
extraction pits (Carter 2021b). The recovered pottery waste has been sampled, with exam-
ples from contexts 508 and 509 - the fills of a pit of pottery waste lying next to a pit contain-
ing post-medieval kiln bricks.

4.9.4. West Dorset Samples in the Control Group

To provide context for unprovenanced samples with potential to relate to the wider area, two
west Dorset production sites were also included. The medieval example comprises an exca-
vated site at Hermitage (Field and Musty 1966). Samples used in these analyses were re-
covered from contexts C1 and C2, which surrounded the kiln (Field and Musty 1966, p.165).
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The site has been dated to the thirteenth century, based upon stylistic grounds of various
pottery forms present; however, visual examination of the material by the author shows
wheel-thrown foot-ring based jugs/pitchers and jars, with wheelthrown bunghole cisterns
suggesting an extension of production into the 15th century. This material is in dire need of
review to further understand the site.

The Holnest samples were recovered from a surface collection on a visit by Penny Copland-
Griffiths in the 1980s. Holnest lies some 9km south of Sherborne. The area is a known site
of post-medieval pottery production, as outlined by Spoerry and Hart (1989), with pottery
dated stylistically to the 17th century (Kent 2017), and production likely to continue into the
18th century.

Table 31 outlines the samples taken for the analyses, illustrating that a selection of relevant
fabrics deriving from pertinent locations have been chosen.
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Table 31: Samples Forming the Control Group

Site name County Date Underlying geology Number of Number of Fabric group
(century sherds sherds
AD) sampledin sampled with
thin section pXRF
Laverstock Wiltshire 13-14th [Newhaven Chalk 5 of each fabric 50 ofeach |Wessex coarseware
fabric and developed
variant, Laverstock
fineware
Wareham Dorset 13-14th |Broadstone sand 5 of each fabric 50 of each Wessex coarseware
fabric and developed
variant, Poole
Harbour fineware
East Holme Dorset 17-18th |Bracklesham and 5 of each fabric 50 of each East Holme
Barton sands, silts, fabric whiteware, East
clays Holme redware
Horton Dorset 17-18th |Portsdown chalk 5 50 Verwood-type
(HOR1) pottery
Brickplace Dorset 17-18th |Reading clay 5 50 Verwood-type
Copse pottery
(HOR2)
Crossroads Dorset 18?7 - |Bracklesham and 5 50 Verwood-type
(VER3) 20th  |Barton sands, silts, pottery
clays
Harbridge Hampshire 18-19th |Bracklesham and 5 50 Verwood-type
(HART) Barton sands, silts, pottery
clays
Hermitage Dorset 13-15th |Oxford clay None 50 West Dorset sandy
(HER) ware
Holnest (HST) Dorset 17-18th |Oxford clay 5 50 West Dorset sandy
ware (Post-
medieval)
Edmondsham Dorset 18-19th |Boundary of London 5 50 Verwood-type
(EDM1) clay/ Bracklesham pottery
and Barton sands,
silts, clays
Alderholt Dorset 17-19th |Bracklesham and 5 50 Verwood-type
(ALD8) Barton sands, silts, pottery
clays
Crendell (ALD3) Dorset 18-19th |Reading clay 5 50 Verwood-type
pottery
East Worth Dorset 17-18th |Boundary of London 5 50 Verwood-type
(VER2) clay/ Bracklesham pottery
and Barton sands,
silts, clays
Southampton Hampshire 13-14th |The site lies on None 21 Southampton
(SOU105) Earnley clay, sand Fineware
and silts. But the clays
are considered to
potentially derive from
the Laverstock area.
75 821
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4.10. Samples of Unknown Provenance from Consumption Sites

In total, 15 archaeological sites were considered for selection within an area comprising
Dorset, Hampshire and Wiltshire, with those selected being perceived as representative of
assemblages across this region. Generally, these include a market town - with an outlying
lesser settlement - which is considered to lie in the hinterland of said market, e.g. Dorchester
and Stratton, Salisbury and Wilton. This system of hinterland and zonal markets is outlined
in Chapter 10, and has been widely accepted as the basis for models on medieval regional
ceramic economies. The distribution of these sites is displayed geographically in Fig. 37,
and listed in Tables 31-2. The reason for their selection is that they have relevant pottery
sherds for sampling associated with them and the majority form published examples, which
are well known within the local archaeological community operating within those respective
areas. This representative sample has been chosen as it is unfeasible to sample every ar-
chaeological site within the region. In this way, it is believed that the occurrence, and poten-
tial distribution, of any Verwood-type pottery precursor could be identified and characterised.

If the region sampled for consumption sites is viewed as a clock face, with the Verwood area
at the centre, Wilton and Salisbury would comprise the 12 and 1 o’clock positions (Fig. 37).

4.10.1. Wiltshire Consumption Sites

The medieval settlement of Salisbury was established as a new, planned town in the 13th
century. Currie and Rushton (2005, p.213) state that by the middle of the 14th century, the
town was the tenth largest provincial town in England, and held an important position as a
regional centre. The settlement is laid out on a well-planned grid pattern - termed chequers -
which dates from the town’s medieval inception (e.g. RCHME 1977; Harding 2016); the ves-
tiges of this system form the basis for the layout of the modern city. Finds from excavations
at lvy/Brown Street by Wessex Archaeology (Rawlings 2000) were chosen to represent the
past ceramic market of the town. Sherds were taken from contexts 232, 240, 591, 880 and
925. These have been dated to the 13-15th centuries, with contexts 591 and 925 deriving
from pit 590 and 926, both being of 15-16th century date. A number of these were identified
as being early Verwood products.
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Table 32: Samples of Uncertain Provenance

Total Thin | Total
Site County Geology Section pXRF
Samples |Samples

Christchurch  |[Dorset Branksome sand qnderneath 5 12
river terrace deposits

Dorchester Dorset Portsdown chalk 0 8

Boundary between London clay

East Worth Dorset and Broadstone sand 6 10

Fordingbridge |Hampshire |London clay 3 12

Gillingham Dorset Kimmeridge clay 4 11

Horton Hampshire Bounfjary between London and 5 10
Reading clay

Lymington Hampshire Headon beds And Osborne beds 3 8

— clays, silts and sands

Poole Formation sands and
Poole Dorset Oakdale clays - underneath river 6 12
terrace and tidal deposits

Salisbury Wiltshire  |Newhaven chalk 6 12
B Holl hert and

Shaftesbury |Dorset oyne Hoflow chert an 4 14
sandstone

Southampton |Hampshire Ernley anq Wittering Formations 3 14
— clays, silts and sands

Stratton Dorset Seaford chalk 3 12

Wilton Wiltshire |Seaford chalk 5 8

Wimborne Dorset West Park Farm clays 6 9

Total 56 152

Spoerry’s (1989) analysis of comparable material demonstrated identifiable distinctions with-
in pottery fabric groups of medieval and post-medieval date, with assemblages recovered
from consumption sites in the same region being examined here. He revealed that difference
was identifiable from exploring as few as ten sherds from a site at Lodge Farm, and 15
sherds from both West Grimstead and Whitcombe (Spoerry 1989, Table 2.6). Therefore,
comparable amounts have been examined here with successful results. It is hypothesised
that the high number of samples from each production site, (between 21-50 per site or fab-
ric) comprising the control group, provides a broad and robust range with which to compare
the smaller number of samples of uncertain provenance, to confirm whether they derive from
the east Dorset/west Hampshire border.

Wilton lies approximately 4km to the west of Salisbury, forming a settlement within the hin-
terland of its larger neighbour — as it would have during the later medieval period. Wessex
Archaeology excavated at South Street in 1995 (Andrews et al. 2000), which was chosen as
a site to sample for analysis. Similar to the Salisbury site, the majority of the features could
be dated to the medieval period, with two sherds identified as early Verwood by Mepham
(2000, pp.191-202). These were residual, being recovered from contexts possessing a po-
tential 17-18th century date (contexts 203 and 250).
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4.10.2. Hampshire Consumption Sites

The town of Fordingbridge, Hampshire, lies on the northern fringe of the Verwood area. Lim-
ited archaeological investigations have been undertaken within the bounds of the medieval
settlement, and only a handful have produced stratified archaeological features with datable
pottery (Harding and Light 2003, p.132). Fordingbridge has Saxon origins and is listed in
Domesday as a settlement at a ford possessing two mills. The community held markets from
the 13th century onwards, thus is considered a regional centre for east Dorset/west Hamp-
shire (Page 1911, pp.567-8). The town saw growth in the 16th century; this was much re-
duced by the 17-18th centuries, although it retained its position as a market town and indus-
trial hub for the district (Light and Ponting 1994). This occurred at a time when Cranborne
experienced economic decline (Penn 1980). A series of evaluation trenches and a subse-
guent excavation, were undertaken on the site of the former Albany Hotel by Wessex Ar-
chaeology in 1997. The investigations identified four phases of activity, with extensive evi-
dence for habitation from the 13-14th centuries, and use of the area in the 17-18th century
as a tannery. Four contexts were sampled; these comprise context 1101 within ditch F1038 -
of 16-18th century date - context 1197 in F1198, and context 1210 — both dated to 13-14th
centuries - with a context forming part of an oval hearth F1348 - dated 13-14th century also
included.

Southampton lies approximately 20km to the east of the Verwood area and forms the major
coastal port of trade in the region. Southampton has been the focus of archaeological inter-
est for over a century (Oxley 1986, p.11), as investigations intensified following re-
development following the Second World War. This provided opportunities to examine the
development of the medieval core of the settlement, which has its origins in the Middle Sax-
on trading centre of Hamwic (Platt and Coleman-Smith 1975; Birbeck et al. 2005). Following
the mid-1970s, there was significant growth in archaeological research projects in the old
town, with the bulk undertaken by commercial archaeological bodies and the city’s own ar-
chaeological unit. Each project is given a unique SOU code, with SOU25, 29, 105, 110, 122,
123, 124, 125 and 128 the subject of a thorough investigation of the well-stratified post-
Norman conquest pottery assemblages (Brown 2002). This amalgamation of sites allowed
relationships through time and space, along with the interactions between differing ceramic
types within the city to be explored. Brown (2002) showed that the medieval and later ce-
ramic market for Southampton comprised local, regional and international imported sources,
establishing Southampton as one of the most researched and well-understood groups of
pottery in southern Britain. This situation provides a robust springboard for other researchers
to further our understanding of mid-Saxon and later ceramics, and the human interactions
transpiring between the two (e.g. Jervis 2011c). Samples identified by Brown (2002) were
employed in this series of analyses, and derive from sites SOU25, 29, 110, 122, 123, 124,
125, 128 (Fig. 38).
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The settlement of Lymington lies within the extended hinterland of Southampton. This centre
formed a marketplace and minor port between the 13-16th centuries. Settlement here was
recorded as ‘Lentune’ in the Domesday survey of 1086, and a borough charter was granted
in 1216, which highlights the growing prosperity of the settlement, with its salt production
and harbour. However, by the 17th century the market and harbour were much in decline
(Cottam 2016, p.6). An evaluation of the former bus depot in the town centre comprises one
of the few archaeological investigations to have been undertaken within the historic core of
the town (Clark 2017). Here, three trenches were excavated ahead of proposed re-
development of the area. Trench 2 was of particular interest, with 53 sherds of pottery re-
covered. Sherds from contexts 204, 205 and 206 were sampled (Fig. 39). These were asso-
ciated with a single linear feature, F207. The pottery was shown to be of late medieval/early
post-medieval date, with the fabrics - as described by Firth (2017, pp.6-7) — being visually
consistent with those recovered from Christchurch (Davies 1983; Jarvis 1983; Jervis 2011a),
which form part of the Wessex Coarseware tradition.
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Fig. 39: Section of trench 2, showing deposits 204, 205 and 206, at Lymington (taken
from Clark 2017, Fig. 2b)

4.10.3. Dorset Consumption Sites

The harbours of Poole and Christchurch lie south of the Verwood area (Fig. 37). The former
has been an extremely prosperous commercial hub, with a focus on maritime commerce for
an extended period of time (Pitman et al. 2020). For the purposes of this study, it is the
growing prosperity of the town from the 14th century that is of relevance. By the 15th centu-
ry, the town was one of the largest on the south coast; its prosperity continued into the 17th
century onwards due to the Newfoundland and Atlantic trade (Beamish et al. 1976, 1988;
Andrews 2010), thus establishing it as a “considerable port and most populous in the county”
of Dorset (Pigot and Co. 1830). Sherds were selected from a single site lying within the old
town of Poole, published in Horsey (1992) as site PM9 in Thames Street. Here, a medieval
building was identified with a postulated date for construction of c.AD1300; a date hypothe-
sised due to an apparent association with the adjacent town cellars (Horsey 1992, pp.25-7).
While the excavation revealed 10-12th century deposits, the aforementioned building went
out of use during the 15th century, with subsequent various phases of re-development on
the street frontage dated between 16-18th centuries, thus certain deposits from the site fit
the date range for this study. Consequently, sherds from deposits 3 and 4 of 13-14th century
date were selected for study, alongside those from deposit 10 and F35 (robber trench of wall
38) of 15/16th century date.

Many excavations have been undertaken within Christchurch, which has known Anglo-
Saxon origins (Keen 1984) and is one of the burhs listed in the Burghal Hidage (Hill 1969).
Christchurch is best known for its status as an ecclesiastical centre, with The Priory lying
within the southern extent of the medieval town, but subsequent economical development of
the town during the medieval period is well attested (Druitt 1934; Dyson 1955; Penn 1980,
pp.38-9). The pottery recovered from urban domestic contexts was selected over that of an
assemblage from The Priory, as the pottery recovered from the latter has a “much higher
proportion of imported wares than the town” (Jarvis 1983, p.21). The Dolphin Development
was selected as an example to represent Christchurch, situated on the corner of Wick and
Church Street, published as site X11 by Jarvis (1983, pp.37-42). The excavation was under-
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taken in 1974/5 and initially comprised a trial excavation revealing 19th century deposits.
These were removed by machine until the natural subsoil was reached along with those ar-
chaeological features cut deep enough to have survived; the pottery recovered from two
such pits were sampled for analysis. The first comprises F82 - a pit containing pottery of 13-
14th century date - with the second being pit F14, found in the watching brief phase, which
was dated to the 15th century (Jarvis 1983, pp.38-9).

Numerous inland historic market centres lie close to Verwood and Alderholt, with the most
noteworthy, Wimborne Minster, positioned southwest of Verwood. Wimborne has both An-
glo-Saxon origins and a medieval ecclesiastical importance, having housed a monastery
prior to AD705. By Domesday, the town is likely a minor market (Penn 1980, p.124), with
substantial extension evident from the presence of the Leaze area on the south side of the
town (Field 1973). Lay Subsidy Rolls dated 1332 suggest the town is relatively prosperous
(Mills 1971), and despite decline evident in the late 14th century when the Leaze is aban-
doned (Field 1973), the hearth tax records show recovery by the 17th century (Meekings
1951). The samples chosen for analysis were selected from excavations undertaken by
Wessex Archaeology in the High Street (W398 in Coe and Hawkes 1991), with sherds taken
from well 63 and pits 39 and 42; these range in date from high medieval to early post-
medieval.

Sherds of 13-14th century date were recovered from the excavation of the early post-
medieval tile kiln north of Horton Tower, near HOR2, Dorset. This excavation has previously
been outlined; however, two features were shown to contain only sherds of 13-14th century
date alongside small amounts of animal bone, thus were considered part of domestic waste
deposited into gullies. Sherds from contexts 102 and 116 were selected for analysis; the fab-
ric of which corresponds with the Wessex Coarseware tradition, exhibiting inclusions com-
prising solely of quartz. Horton lies within the hinterland of Wimborne Minster - within 8km -
thus represents a rural example of the sites potentially supplied from there.

Unfortunately medieval sherds from the site at Penny’s Farm, Cranborne, identified by
Mepham (Bellamy 2001) as probable Laverstock products, and therefore part of the Wessex
Coarseware tradition, could not be located in the MED stores at the time of the analyses,
thus were excluded.

The county town of Dorset, Dorchester, was also examined for assemblages containing pot-
tery of potential east Dorset origin in the late medieval period. Dorchester has an extended
history of being a regional capital, which stems from its Roman origins, with its role providing
administration, economic and judicial services to the county continuing into the modern day.
The town — positioned almost central to Dorset, where east meets west - provides an espe-
cially important location in relation to the Dorset ceramics market for the medieval and later
periods. Both portions of the county have flourishing pottery production centres, and Dor-
chester is where interactions between the two can be best observed. The town’s economic
importance is attested by a market being recorded as taking place during the reign of Athel-
stan - AD925-39 - which continued into modern times (Penn 1980, p.60-1). The most well-
known excavation, undertaken between 1981-83, forms that of Greyhound Yard, located in
the core of the town (Woodward et al. 1993). Here, a large area, now occupied by shops
fronting onto South Street and the Waitrose superstore, was excavated. Features of relevant
date were examined for potential east Dorset products and fabrics which could be described
as quartz-rich wares, yet relatively few examples were found.

The latter is corroborated by the fact that of those illustrated from pit 34 and well 204 (the
15th century part of the assemblage) almost all are West Dorset Sandy wares. This is un-
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surprising, as Spoerry’s (1989, Fig. 6.3) C1 distribution is limited to just beyond Dorchester,
with the thirteenth century West Dorset Sandy ware production centre at Hermitage located
much closer (17km) than the nearest known source of Wessex Coarsewares (Wareham -
23km; Laverstock — 62km). In terms of sherds used in these analyses, samples were recov-
ered from deposit 461, dated 14-15th century, in pit 36. Relevant pottery could not be found
in the well 204 sub-group. Wessex Courseware sherds of 13-14th century date - evidenced
by wheel turned rim forms - were sampled from deposit 2096 in shaft 1219.

Stratton is a historic village which has witnessed relatively little archaeological investigation,
which lies within the hinterland of Dorchester, yet does not share the expected concentra-
tions of pottery fabric types witnessed within the Greyhound Yard material. Excavations at
the Old Manor House (Maw 2015) recovered large amounts of medieval and later pottery.
The majority comprises Poole Harbour wares and an array of Wessex Coarsewares in large
numbers, contrary to observations regarding the Greyhound Yard assemblage. For the post-
medieval period, the assemblage is dominated by the presence of Verwood-type pottery
products; this mirrors the nearby urban centre of Dorchester (Chapter 10). The site was se-
lected for analysis based upon the nature of the recovered pottery fabrics, to ascertain if any
items had a potential east Dorset provenance. Sherds were sampled from a range of fabrics
deriving from different contexts ranging in date from the 12-16th century.

The northernmost market town within the county of Dorset is the historic settlement of
Shaftesbury; lying approximately 20km to the northwest of the Verwood area. Similarly for
many Dorset towns, Shaftesbury has Anglo-Saxon origins, which are evidenced by its listing
in the Burghal Hidage (Hill 1969), and the foundation of a nunnery in AD877 (RCHME 1972,
p.57). The Domesday entry reveals that the population is relatively large, second only to
Wareham (Penn 1980, p.85). Numerous grants to the town in the 13th century show that
Shaftesbury held fairs and had a prosperous market (Hutchins 1873, p.18). This prosperity is
echoed in the 1332 Lay Subsidy Roll (Mills 1971, p.56), and appears to continue into the
15th century; the dissolution of the abbey coincides with a downturn in the fortunes of most
Dorset towns - bar Poole - into the 18th century; however, the 17th century Hearth tax rec-
ords show that the town remained relatively large in size (Meekings, 1951). Recent archaeo-
logical surveys and investigations have been undertaken in the town as part of a community-
based project led by Dr Julian Richards, the aim of which was to understand the nature of
the medieval abbey and its environs. To achieve this, a series of test pits were excavated
across the town, specifically targeting the postulated area of the burh and the vicinity of the
abbey (Richards et al. 2022). Following initial inspection, the pottery assemblages recovered
from the test pit excavations show that test pits 6 and 16 have distinct stratigraphy, as sug-
gested by relatively tight chronology in the sherds recovered from different deposits. Sherds
in Wessex Coarseware fabric, along with potential uncertain finewares and early Verwood
products, were selected from those trial pits.

Located within 6km to the northwest of Shaftesbury lies the modern urban centre of Gilling-
ham. This area has a poorly understood past, having not been subjected to the same degree
of intensive archaeological research as its neighbour, Shaftesbury. Domesday outlines that
there were seven manors in the parish, one of which was a royal demesne (Penn 1980,
p.68). The largest archaeological investigations, lying close to the centre of the medieval
core of Gillingham, comprise those undertaken in the Chantry Fields area (Heaton 1992;
Cox 1993; Valentin and Robinson 2002). Earthworks noted in the area by the RCHME (Hea-
ton 1993, Fig. 2-3) show extensive medieval earthworks deriving from habitation, quarrying
and the creation of field boundaries. The wider area was previously heavily forested, and
large tracts of land were occupied by a Royal Forest from at least the early 13th century
(Heaton 1993, p.97). The area has witnessed extensive modern growth, largely as a com-
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muter town, with subsequent commercial developments providing numerous occasions for
archaeological investigations, although relatively few within the core of the town.

The Gillingham Chantry Fields series of excavations were avoided for analysis due to sever-
al issues apparent in the project archives; these included modern intrusion into post-
medieval contexts (Heaton 1992, p.117), no thorough analysis of the post-medieval pottery
(Cox 1993, p.132), and certain elements containing very few sherds of late medieval to early
post-medieval date (Valentin and Robinson 2002, p.42). Instead, a recently excavated site
was examined and used due to the high numbers of late medieval and early post-medieval
pottery recovered. The site lies on the southeast outskirts of Gillingham, adjacent to Park
Farm and likely represents either an assartment from the nearby Ham Common or former
forest, or an earlier building related to nearby Higher Ham Farm, now occupied by a Syden-
hams Tool Centre. The pottery was recovered from a single dwelling with associated fea-
tures, excavated by AC archaeology Ltd (In Prep) between 2020-1.

The final excavation which recovered material relevant to these analyses was that of East
Worth. This site has already been outlined as one of the control group, but pottery ranging in
date from the 12-16th century was also recovered here (Carter 2021b). Various clay and
sand extraction pits, plus ditches, were excavated; these contained pottery, fired clay and
burnt stone. There were no readily identifiable wasters within this assemblage; however, a
small selection of vessels displayed signs of being potentially functional pottery waste i.e.
spalling limited to the exterior, kiln scars and partial glaze covering only part of broken edg-
es, which suggests the infilling of cracks rather than glaze pouring over the edge of a com-
pletely broken sherd. Features sampled include pit F113 - dated to the 14-15th century -
plus pits F502 and F443, both datable to the early post-medieval period.

The notion of certain sites playing minor roles to larger nearby urban centres is a generalisa-
tion, and it is accepted that the roles performed by certain urban centres is more nuanced
than the oversimplification proposed here to explain the distribution of certain sites selected
for analyses. For example, the relationships between coastal ports during the late medie-
val/early post-medieval period is particularly complex — as exemplified by the relationship
between Southampton and Lymington. Southampton is often perceived as the principle port
of import and export for both the Winchester and Salisbury regions (Hicks 2015), yet Lym-
ington also provided this service - as evidenced in 1434, when a Salisbury merchant com-
plained over the detention of his ship the Marie of Lymington (Page 1911), and in 1325,
when the men of Southampton formally lodged a complaint with the Crown that Lymington
was encroaching on the customs from the French Wine trade (Page 1911). Similarly, crude
generalisations about inland markets, whose various hinterlands must have had vastly over-
lapping zones of economic influence, which assume that the nearest marketplace supplied
every good required by a given local population, including pottery, was almost certainly not
the case. However, the simplification is proposed as one way to explain potential pathways
for the movement of pottery to a given rural area in the late medieval/early post-medieval
periods.

The range of sites selected for analysis is relevant to the subject of east Dorset pottery pro-

duction and distribution. The collection is geographically broad across the area in question,
and chronologically restricted to the late medieval to early post-medieval periods.
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5. Analysis of Results

In Chapter 3, the importance of a staged approach to pottery analysis addressing prove-
nance was presented. Following this, in Chapter 4, the selection of appropriate samples was
proposed, and the results of said samples will be outlined here. Thin section samples were
examined in line with the proposed methodology, with the detailed fabric analysis for each
sample outlined in Appendix VII. The methodology for the chemical analysis is outlined in
Chapter 3.

5.1. Visual Analysis of Samples from Clay Sources

Using basic fabric analysis, the fired clay block samples from locations outlined in Chapter 4
exhibit visual difference between locations sampled. For the Trigon (Wareham) sample, the
clay matrix appears visually and texturally similar to East Holme whitewares, and visually
comparable to medieval Wareham whitewares from the Pound Lane kiln. The east Dorset
clay samples show little variation, bar the West Park Farm sample from Wimborne; this is
considered a poor clay source for pottery, being heavily friable post-firing. The south Wilt-
shire clay samples display a great degree of difference. Those from Farley prove to be iron-
rich, based on the dark red firing colour in an oxidising atmosphere, with the Petersfinger
sample closely representing the mid-reddish yellow oxidised firing colour often witnessed in
Laverstock finewares. However, the Petersfinger clay sample does appear to be coarser
than the finewares in question.

In conclusion, all samples plausibly relate visually to the nearby historic pottery production
centres for which they were chosen to represent, bar those from Wimborne and Farley. The
former is considered unlikely to have been a source for any pottery manufacture at all, and
the latter, though suitable for potting, bears limited visual resemblance to Laverstock wares.

5.2. Thin Section Petrographic Analysis of Samples from Clay Sources

The petrographic thin section samples of the clays reveal the differences witnessed at a
basic level in greater detail (Fig. 40a-c). The Trigon sample is distinct from all others in terms
of matrix colour and the fine fraction of inclusions comprising the most abundant aspect of
the clay, which is mirrored only in the East Worth sample.

The two clay samples from Horton — one of London, the other of Reading - are remarkably
different. The latter has less frequent, and smaller, inclusions than the former, which is
coarser. This is mirrored in the Crendell samples of London and Reading clay. The London
clay sample from Old Claygrounds, Crendell, closely resembles its counterpart sample re-
covered from nearby, but exhibits more matrix than inclusions — probably a feature of natural
variation. The Crendell Reading clay sample is relatively fine grained, which may explain
why the clay was so sought after (Chapter 4). The Horton clays can be discriminated from
their Crendell counterparts due to increased frequency of ferruginous inclusions, but other-
wise are similar.

The Verwood Broadstone clay differs vastly from East Worth, being a well-stratified clayey
sand rather than a workable clay. The Verwood Broadstone clay sample can be distin-
guished from other east Dorset samples, being much coarser and including rare glauconite
and muscovite.
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Fig. 40a: Photomicrograph of petrographic thin section samples of relevant clays;
left: Plane Polarising Light (PPL); right: Crossed Polarised Light (XP); all same scale
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Fig. 40b: Photomicrograph of petrographic thin section samples of relevant clays;

left: PPL; right: XP; all same scale
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Fig. 40c: Photomicrograph of petrographic thin section samples of relevant clays;

left: PPL; right: XP; all same scale
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The presence of muscovite in the Verwood samples is comparable with that from both Far-
ley (Reading and London clays) and Petersfinger (alluvial clay). The iron-rich nature of the
Farley samples allows immediate visual discrimination, but the Petersfinger samples bear a
close resemblance to those from Verwood, although with less textural features — likely due
to its mixed alluvial nature.

In summary, London and Reading clays in the east Dorset area are discernibly different, with
Horton being instantly recognisable. The Verwood sample resembles those from Petersfin-
ger, with a less mixed matrix, while the Farley, East Worth, and Trigon samples are notably
unique.

5.3. Chemical Analysis Results by pXRF
5.3.1.Raw Data

Initial evaluation of the collected chemical data using pXRF reveals that certain elements
measurable by the equipment are unsuitable for use, due to the rigorous statistical analysis
of the type required to successfully assign provenance between known and unknown groups
of samples. Table 7 (Chapter 3) displayed the range of elements able to be collected by a
Niton XL3t GOLDD+ pXRF. Firstly, despite taking three measurements per sample, not all of
these consistently provide results for the elements listed. Often, the equipment deduced the
concentration of certain elements to be below the limit of detection (<LOD), thus providing
no measurement for that given variable or element; this means that they could not be used
for meaningful statistical analyses, as there is no numerical value to be compared. Secondly,
only a limited number of said elements possessed accredited concentrations in the certified
reference material (CRM — Chapter 3) and the internal standards to which the collected re-
sults must adhere to ensure the measured data from samples could be corroborated. Table
33 shows the elements that the pXRF equipment measured, but could not be employed in
the subsequent statistical analysis.
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Table 33: Reasons for Exclusion of Certain Elements from the Statistical Analysis of

the Results

Chemical
Sym bol
for
Hem ent

Hem ent
Nam e

Reason for not being included in statistical analysis

Results from pilot study

Ag

Siver

Not measured in standards.
Returned limted results for unprovenanced group.

Frovides no significant discrimination.

Arsenic

Rarely returned measurement across all groups.

Observations suggest the concentration is often dependant on
amount of glaze used and leached into fabric.

Provides significant discrimination.

Au

Gold

Rarely returned measurement across all groups.

Returned limted results for unprovenanced group.

Frovides no significant discrimnation.

Bi

Bisnmuth

Returned imted results for unprovenanced and control group.

Frovides no significant discrimnation.

Cadmium

Mot measured in standards. Rarely returns measurement across all
sanmple groups.

Frovides no significant discrimnation.

cl

Chlorine

Not measured in standards. Limited results for unprovenanced group.

Provides significant discrimination.

Co

Cobatt

Rarely returned measurerment across all groups.
Limted results for unprovenanced group

Frovides no significant discrimination.

Cu

Copper

Rarely returned measurement across all groups.
Limted results for unprovenanced group.

Frovides no signficant discrimnation.

g

Magnesium

MNot measured in standards.
Rarely returned measurement across all groups.
Limted results for unprovenanced group.

Frovides no significant discrimination.

Mn

Manganese

Rarely returned measurement across all groups.
Limted results for unprovenanced group.

Frovides no signficant discrimnation.

o

Molybdenum

Rarely returned measurement across all groups.
Limted results for unprovenanced group.

Frovides no significant discrimination.

Ni

Nickel

Rarely returned measurement across all groups.

Limted results for unprovenanced group.

Provides no significant discrimnation.

Phosphorus

Low levels of precision when accuracy compared to measured
standard (see Table 38).

Rarely returned measurement across certain control groups.
Limted results for unprovenanced group.

Frovides significant discrimination.

Lead

Rarely returned measurement across all groups.

Cften dependant on amount of glaze used and leached into fabric.
This is more prolfic over chronological time within sanples, adding a
chronological bias to sanples for this elerment.

Provides significant discrimination.

Paladium

MNot measured in standards.
Rarely returned measurement across all groups.
Limted results for unprovenanced group.

Frovides no significant discrimination.

Sulphur

Low levels of precision when accuracy conmpared to measured
standard (see Table 36).

Rarely returned measurement across all groups.

Observations suggest the concentration is often dependant on
amount of glaze used and leached into fabric.

Provides no significant discrimnation.

Sh

Antirmony

MNot measured in standards.
Rarely returned measurement across all groups.
Limted results for unprovenanced group.

Provides no significant discrimnation.

Se

Selenium

Not measured in standards.
Rarely returned measurement across all groups.

Limted results for unprovenanced group.

Provides no significant discrimnation.

Sn

Tin

MNot measured in standards.
Rarely returned measurement across all groups.

Limted results for unprovenanced group.

Frovides no significant discrimination.

Tungsten

Rarely returned measurement across certain control groups.

Limted results for unprovenanced group.

Provides no significant discrimnation.
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Results for calcium were particularly problematic; seven samples, from a total of 986 pre-
sented for chemical analysis, returned values for calcium that were below levels of detection
(<LOD). Normally, this would discount the use of this element for statistical analysis, for the
reasons outlined above. However, as the seven samples all occur in the control group, the
decision was made to substitute the missing value with the relevant group median. This de-
cision was not taken lightly, but it was determined that as calcium was evidenced to be a
primary driver in discrimination between samples in the pilot study, it could not be removed
entirely without risking a lack of discernible discrimination (Chapter 3, Table 27). The pilot
study showed that calcium was the second most important element for determining discrimi-
nation between four sites relevant to the study area, having an effect size of between 61-
99% for four out of six statistical tests. In short, this element was too important to discount,
and the replacement of the relevant group median was limited to four groups in the known
control portion of the study. Furthermore, this affected a minimal number of samples in the
study - accounting for only 0.7%. Table 34 shows the samples and groups that this group
median was applied to. Excluding these samples from the statistical analysis is considered
to have overly limited the Horton (HOR2) control group by removing 13 remaining variables -
a total of 41 values. This is of particular concern, as outliers in the data may have to be re-
moved further in the analysis to enable the use of certain statistical analyses.

Table 34: Samples with Values Returning <LOD for Calcium, then Substituted with
Group Median

Sample ID Sample Provenance
EHW-14 East Holme Whiteware, South Dorset Production Waste
EHR-9 East Holme Redware, South Dorset Possible Production Waste

EHR-36 East Holme Redware, South Dorset Possible Production Waste
HOR2-30 Verwood-type Horton Site 2, East Dorset Production Waste
HOR2-45 Verwood-type Horton Site 2, East Dorset Production Waste
HOR2-48 Verwood-type Horton Site 2, East Dorset Production Waste

HST-21 West Dorset Sandy Ware (Post-medieval) Holnest Production Waste

With the retention of calcium as a variable for the statistical analysis, the total number of el-
ements used comprise 14, including Al (aluminium), Ba (barium), Ca (calcium), Cr (chromi-
um), Fe (iron), K (potassium), Nb (niobium), Rb (rubidium), Si (silicon), Sr (strontium), Ti (ti-
tanium), V (vanadium), Zn (zinc) and Zr (zirconium).

The requirement for a CRM was readily apparent due to the lengthy nature of this study, as
data collection was undertaken over a three-year period (four, including the pilot study). Dur-
ing this time, the equipment underwent regular calibration; this tended to add to the ‘drift’ of
results over time. The drift of measurements recorded using a pXRF over a long period of
time can substantially alter the findings of a project (Holmquist 2016). To limit this, batches
of results were continuously related back to the same CRM, which was measured every 30
samples in line with the methodology (Chapter 3). By tracking the difference quantified be-
tween measured CRM values - in this case Till-4 - for a given element, and the published
values of the CRM, it is possible to calculate the relative accuracy of the pXRF. As the pub-
lished internationally recognised values of the CRM were measured using different equip-
ment and a different method (for Till-4, this was ICP-AES and ICP-MS) they will never be
completely identical, but should be within an acceptable range. The calculated accuracy
range for elements measured with the pXRF, in comparison to the measured CRM Till-4, is
presented in Table 35 and a high difference between higher and lower range values shows
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that there is a large degree of drift, with the contrary being the case for low difference. The
measurements collected from samples were constantly related back to the CRM in the
aforementioned batches, occasionally leading to certain values returning results in negative
numbers. These resulted from the low level of accuracy for certain elements, but would en-
sure internal consistence despite significant drift (e.g. sulphur (S) - Table 36). This was
caused by drawing a direct off-set from the published value for a given variable in the CRM,
and the value measured by the pXRF. This was chosen over a linear regression, employing
every CRM measurement over the length of the study (e.g. Holmqvist 2016, pp.336-7), as
there were concerns that the 114 measurements of the CRM over several years would ab-
sorb the aforementioned drift, thus potentially reduce the likelihood of defining similarity be-
tween groups of known and unknown pottery. A direct off-set ensures that the data is inter-
nally consistent and provides a robust method of combating drift, especially when the time
taken to collect the data is as long as it is here; this allows chemical difference to be identi-
fied between pottery from different origins, and similar groups to be successfully identified
across a large number of samples. The amended data - in line with the CRM - was submit-
ted for statistical analysis.

Accuracy was calculated using the following formula:

(measured value — certified value)

X 100%
certified value
Table 35: Calculated Relative Accuracies for pXRF Analyses in this Study, using Till-4
CRM
Accuracy
Element Min Max Median
Rb 57% | -55% -56%
NB 1% |  15% 6%
sr 27% | -24% -26%
ar 23% | -13% -20%
Fe 5% 3% 4%
L 41% | -24% -31%
Si 28% | -17% -21%
P 64% | 121% 94%
K 33% | -27% 31%
s 64% | 143% 96%
Ca 60% | -51% -54%
Ti 37% | -28% -39%
v 63% | 147% 104%
cr 63% | 135% 98%
Zn -26% 4% -15%
Ba 1% |  15% 6%
Bi 41% |  64% 51%

*Minus accuracy will give a measurement below that of the measured standard

For the 14 elements proposed for use in statistical analyses, many of the variables showed
high degrees of kurtosis and skewness (e.g. collectively, Cr has a kurtosis of 194.304 and a
skewness of 9.579 — Appendix VIII). Two tests of normality were run on the data; a Kolmo-
gorov-Smirnov (KS) and a Shapiro-Wilkes (SW) test (Appendix VIII). For these, the null hy-
pothesis is that the data follow a normal distribution. The results for all groups failed to reject
the null hypothesis, suggesting that all groups - bar the results for zirconium - were normally

distributed. Outliers were also noted, as shown in Table 36.
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Table 36: Outliers in Raw Data Before and After Transformation

Data Transformed Data
Element Cases Cases
Ba 1, 2, 985, 986 1,2
= 371, 722, 975, 618,
802, 147 371, 618, 802, 147
Cr 473, 287 287, 473
v 250, 162, 764, 715,
965, 388, 579, 555, |162, 715, 764, 338, 154,
630, 615, 156 4
i 835, 714, 1, 834,
956 849
67, 297, 61, 405,
e 658, 420, 66 67, 320, 883, 331, 338
K 973, 318, 53, 886 109, 9
si 973, 471, 270, 309,
954, 973
Al 973 973
Fe 824 973
zZr 668, 58, 60, 973 973
371, 794, 986, 900,
S 765, 722, 980, 973|973, 371
Nb 973, 714 973
Rb 961, 109, 289, 9,
100, 78, 257 109, 289

5.3.2.The Data Transformed into Logarithms to Base 10 with Added Constant

Due to the lack of normal distribution of zirconium, and the large numbers of outliers, it was
decided to use a transform into logarithms to base 10 (log10) to compress the data, thereby
reducing skewness and kurtosis - which have already been highlighted as high for certain
variables. It was hoped that this would also reduce the number of outliers. Due to certain
variables containing numerical negative values - a product of the aforementioned direct off-
set CRM amendment to the measured values to achieve the corroborated raw data - a
standard log10 transform will not return an appropriate value. To counter this, a constant of
40 was added to all variables prior to applying the transform to ensure that the log10 could
be applied. This value was chosen as sample EDM1-23 returned a value of -37.2 for zinc
after being amended in line with the measured CRM.

The application of the log10 transform reduced skewness and kurtosis (Appendix IX), whilst
successfully reducing the amount of outliers (Table 36). Due to six occurrences of the East
Worth clay sample (case no. 936) being an outlier for multiple variables, the sample was
removed from the statistical analyses. This is considered acceptable as, being an outlier for
so many variables, it is unlikely to match with any other samples. Following this, tests of
normality also failed to reject the null hypothesis, suggesting all variables were now normally
distributed (Appendix 1X).
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5.3.3.Discriminant Function Analysis of Log10 Data

The aim of a Discriminant Function Analysis (DFA) is to reduce a large set of variables into a
smaller set of more understandable factors; this is achieved by employing linear modelling
(Field 2018, p.779). Any correlations between pairs of variables can be tabulated, and com-
mon variances identified - whether positive (i.e. both increase at a certain rate) or negative
(i.e. both decrease at a certain rate). Correlations between these variances are explained
“using the smallest amount of explanatory constructs” (Field 2018, p.780); this allows differ-
ence and commonality to be plotted based on illustrative relationships, which are termed
functions or factors in a Principal Component Analysis (PCA). It is known that the sample
groups derive from different sources, thus a DFA - rather than PCA - has been employed. A
PCA uses similar multivariate linear modelling to explain total variance in sample groups,
rather than common variance between groups.

Furthermore, when using the Statistical Package for Social Scientists (SPSS v.28), a DFA
can be used to produce a probability score for the likelihood of a given case, or sample, be-
ing assigned to a particular group — using the aforementioned functions. This allows deter-
mination as to whether the prediction should be accepted, thus is the test required to meet
the research question.

DFA has certain assumptions of the data to achieve more reliable results. The first assump-
tion - that the data are parametric with normally distributed variables and limited outliers -
has already been met. Secondly, there must be homogeneity of variance, i.e. do like vari-
ances exist between independent groups? The results of a Levene’s test fails to reject the
null hypothesis; this suggests that, when grouped by site, the variables being compared all
have equal population variances (Levene 1960; Appendix IX).

One further assumption is that limited multicollinearity exists between variables. For exam-
ple, when two or more variables are highly correlated with each other, they have an associa-
tion and do not show independent information between groups. This can be ascertained us-
ing a variance inflation factor (VIF). The VIF for all variables is shown in Appendix 1X, which
reveals that when site is the dependant variable, only titanium has a high VIF score (+5),
although it is not considered high enough to inhibit its use for a DFA.

When all these conditions are considered, all 14 aforementioned variables are deemed ap-
propriate to include in a DFA. Three DFA tests were run in SPSS in relation to the research
question. The first analysed the clay sources, to understand the differences between clay
groups and to ascertain if any pottery samples could be linked directly to samples from
known geographical locations (bar East Worth).

5.4. Statistical Analysis 1 (DFA): Chemical Analysis by pXRF of Samples from
Clay Sources

The first DFA used three of 14 available variables, comprising vanadium, zirconium and nio-
bium. The analysis attempted to assign cases to the clay samples, however the resultant
eigenvalues for the DFA, outlined in Table 37, are considered too low to reliably explain the
variance between samples; only three of the 14 variables passed the Wilk’s Lambda (with f
being <3.84). An eigenvalue is a numerical scalar expression associated with a set of linear
calculations from within a matrix of calculations. The higher the value, the more effective the
correlations at defining difference.
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Table 37: Eigenvalues for Discriminant Function Analysis 1

% of Cumulative | Canonical
Function [Eigenvalue |Variance % Correlation
1 0.233 85.6 85.6 0.434
2 0.028 10.4 96.0 0.166
3 0.011 4.0 100.0 0.104

The canonical correlations for the first eigenvalue represent an effect size of sorts, revealing
that none of these functions pass an acceptable limit of 0.5; this is despite 96% of the vari-
ance being explained with functions 1 and 2.

The decision was made to undertake a second DFA, grouping samples by collection unit
(site) into 39 distinct groups; all 985 cases were included in the analysis.

5.5. Statistical Analysis 2 (DFA): Chemical Analysis by pXRF of Samples from
Clay Sources

The second DFA used all 14 variables in the analysis, with the first five functions having ac-
ceptable eigenvalues out of the 14 created.

Table 38: Eigenvalues for Discriminant Function Analysis 2

Function Seamale % of Cumulative Canonit_:al
Variance % Correlation
1 5.862 29.8 29.8 0.924
2 5.042 25.6 55.4 0.913
3 2.974 15.1 70.6 0.865
4 1.979 10.1 80.6 0.815
5 1.028 5.2 85.8 0.712
6 0.891 4.5 90.4 0.686
7 0.639 3.3 93.6 0.624
8 0.431 2.2 95.8 0.549
9 0.233 1.2 97.0 0.435
10 0.192 1.0 98.0 0.401
11 0.144 0.7 98.7 0.355
12 0.119 0.6 99.3 0.326
13 0.092 0.5 99.8 0.290
14 0.042 0.2 100.0 0.200

Canonical correlation shows relatively high effect scores for the first seven functions; how-
ever, the Wilks’ Lambda statistic (Appendix VIII) suggests that the majority of the difference
is explained in the first four. This is corroborated by the cumulative variance and eigenvalues
in Table 38, suggesting that the first four functions are most useful in explaining variance,
thus in predicting group membership to known pottery production sites.

Through plotting the results of functions 1 and 2 from the second DFA test, it is possible to
visually present the differences and similarities between the clay sites sampled (excluding
East Worth).

113



Legend

3 ’Trigon - Broadstone clay
@Wimborne Minster - West Park
Farm clay
O @ Horton - London clay
A Horton - Reading clay
2 Werwood - Broadstone clay
Old Claygrounds, Crendell -
Londan clay
Q Crendell - London clay

- Crendell Common - Reading
_S ! @ (g A A clay
k3] ® @ Peatersfinger - Alluvial clay
5 @ Farley - London clay
L A Farley - Reading clay

o & A

& & o Pal
El
2 ®
El 0 1 2 3 4 5
Function 2

Fig. 41: Plot of Discriminant scores from functions 1 and 2 for DFA 2 — clay samples
only

Fig. 41 shows significant variation between clay samples, despite these being from the same
geological group (e.g. Broadstone clay shown with a diamond, Reading clay with a triangle).
Additionally, the geographical difference between east Dorset (pink and purple), south Dor-
set (blue), and south Wiltshire samples (red) is reflected chemically.

An exploration as to what is driving these function scores is expressed in Table 39.

Table 39: Standardised Canonical Discriminant Function Coefficients for All Func-

tions in DFA 2
Function
1 2 3 4 5 6 7 8 9 10 11 12 13 14
RbLG10 0.284 0.115 -0.841 0.859( 0.387| -0.438 0.007( -0.460| 0.115 0.081( -0.133| -0.412 0.238| -0.034
NbLG10 -0.087 0.034 0.307( -0.540( -0.151| -0.680 -0.344| 1.043| -0.625| -0.324| -0.962 0.002| -0.025| 0.196
SrLG10 -0.171| -0.136 0.056( -0.045( 0.797| 0.259 0.081| 0.454| -0.222 0.161 0.285 0.072| -0.339| -0.029
ZrLG10 -0.321| -0.034 0.115 0.586( 0.084| 0.516 -0.323| -0.126| 0.080| 0.379| -0.200 0.608| -0.258| 0.017
FelLG10 -0.089 0.606 0.510 0.144( 0.285| 0.100 0.500( -0.249| -0.567| -0.131| -0.024| -0.056 0.422| 0.209
AILG10 -0.570| -0.928 -0.084| -0.151| -0.285| 0.370 0.758| 0.041| 0.014| -0.194| -0.519 0.395 0.091| 0.832
SiLG10 0.418 0.687 0.288| -0.077| 0.394| -0.216 -0.930( 0.081] 0.822| -0.118 0.203| -0.432 0.151| 0.034
KLG10 0.241 0.452| -0.175| -0.751| -0.480| 0.672| -0.017| 0.188| -0.270| -0.103| 0.214| 0.354| -0.183| 0.220
CalLG10 0.881| -0.230 0.204| 0.308| -0.227| 0.054 0.105( 0.105| 0.179| -0.019| 0.144| 0.088( 0.173| 0.257
TiLG10 0.093( -0.083| -0.147| 0.586| -0.358( 0.445 0.243| -0.571| -0.181| 0.657| 1.344| -0.843| 0.248( -0.241
VLG10 -0.161| -0.022 -0.059| -0.081| 0.058| -0.527 -0.164| 0.092 0.134| 0.127 0.520 0.659 0.326| 0.078
CrLG10 0.062 0.125| -0.159| 0.186| -0.242| -0.340 0.072( 0.399| 0.667| -0.381| -0.101| 0.014| -0.915( -0.253
ZnL.G10 -0.006 0.162 0.017( -0.203| -0.047| -0.250 0.099( 0.012 0.339 0.869( -0.341| -0.103 0.055| 0.087
BalLG10 -0.254| -0.045 0.103 0.207( -0.192| 0.393 0.029( 0.431| 0.386| -0.096| -0.006| -0.175 0.530| -0.524

Here, calcium (CaLG10) can be shown to have a high coefficient for function 1; this sug-
gests that a sample with a high function 1 score could be driven by a high value in the calci-
um variable. Furthermore, aluminium and silicon - the most predominant chemical compo-
nents in most clays - have highly negative coefficients, leading to a lower score in this func-
tion. Iron also has an above moderate effect on the scores calculated for function 2; this data
supports the pilot study, which highlighted both iron and calcium as primary drivers of dis-
crimination in pottery from the Hampshire/Dorset border. However, it could be argued that
the coefficient of calcium (with a value of 0.881) in function 1 is overly affecting the scores.
When calcium and iron are plotted against each other for all cases, calcium is shown to be

114



most prolific in Laverstock samples. This clarifies that while its affect size is large, it is not
abundantly present across most samples, thus limitation is necessary to enable greater
scrutiny in discrimination of all sample groups (Fig. 42). This can be achieved by plotting
functions 2 and 3 (Fig. 43), where the coefficient values of calcium are -0.230 and 0.204 re-
spectively. Moving to function 4, a rise in the coefficient of certain trace elements (e.g. Ti
with a coefficient of 0.586 and K with -0.751) is evident; this may be beneficial in determining
provenance when the pottery is plotted in comparison to known groups.
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Fig. 42: Plot of results for calcium and iron for clay samples and known pottery con-
trol group

In summary, it seems most effective to visually illustrate difference within the clays and con-
trol group by plotting functions 2 and 3 (Fig. 43).
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Fig. 43: Plot of Discr