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ABSTRACT

This research investigates the compositional homogeneity of potash-lime-
silica glasses from the 12"-17" centuries in Northern Europe, and the significance of
this with respect to compositional studies of archaeological glasses. The variables in
the glass making process that influence the formation of a homogeneous glass are
discussed, and investigated using laboratory replication of beech and bracken ash
glasses. The experimental results are compared to archaeological material from glass -
production sites at Blunden’s Wood, Knightons, Sidney Wood, and Little Birches in
England, and Hils in Germany.

Backscattered scanning electron microscope (SEM) imaging is used to
qualify the extent of inhomogeneity in both the experimental and archaeological
samples. It is confirmed that visually homogeneous glasses can contain
inhomogeneities that are only visible under backscattered SEM imaging. It is seen
that the size and orientation of inhomogeneities is varied, and specific glass artefact
types (such as crucible and waste glass) are more prone to inhomogeneity than fully
formed glass (such as window and vessel glass). Electron microprobe analysis
(EPMA) is used to quantify the extent of elemental variations present in the
inhomogeneous archaeological glasses. The results show that a number of elements
are significantly influenced by inhomogeneity, including those (such as calcium,
magnesium and sodium) which are commonly used to form compesitional groupings
of medieval glass.

It is concluded that although a number of variables in the glass making
process influence the formation of a homogeneous glass, specific variables, such as
increased furnace temperature and a high alkali concentration in the ash, appear to be
the dominating factors. The presence of large elemental variations in a number of .
the archaeological glasses analysed confirms that inhomogeneity is a vital
consideration in compositional studies of this material, and that particular care must

be exercised when using analytical techniques that require only a small sample size.
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ABBREVIATIONS

AAS Atomic Absorption Spectroscopy

AHIV Association Internationale pour ’Histoire du Verre
BAR British Archaeological Reports

Be Beech Ash Glass

BP Bagot’s Park Glass Site

Br Bracken Ash Glass

BW Blunden’s Wood Glass Site

CB Tall Form Crucible

CBA Council for British Archaeology

CON Conical Crucible

CYL Cylindrical Crucible

EDS Electron Dispersive Spectroscopy

EMPA Electron Microprobe Analysis

EPMA Electron Probe Microanalysis

FBe Beech Ash Frit

FBr Bracken Ash Frit

G Hils Glass Sites

H High

HMG High Magnesium Glass

ICP-AES Inductively Coupled Plasma-Atomic Emission Spectroscopy
ICP-MS Inductively Coupled Plasma Mass Spectroscopy
K Knightons Glass Site

L Low

LA-ICP-MS Laser Ablation Inductively Coupled Plasma Mass Spectroscopy
LBN Little Birches (North Glass Site)

LBS Little Birches (South Glass Site)

LLiF Large Lithium Fluoride

LMG Low Magnesium Glass

LOI Loss on Ignition

LPET Large Pentaerythitrol

M Medium

n.a. Not Analysed

NAA Neutron Activation Analysis

n.d. Not Detected

NERC Natural and Environmental Research Council
NV Not Visible

OES Optical Emission Spectroscopy

PET Pentaerythitrol

PIXE Particle Induced X-Ray Emission

SEM Scanning Electron Microscopy

SW Sidney Wood Glasshouse

T Temperature

t Time

TAP Thallium Acid Pthalate

WDS Wave Dispersive Spectroscopy

XRF X-ray Fluorescence Spectroscopy
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Table IV:3 XRF data for beech trunk and brash ash (Smedley et al. 1998: 149)
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